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ABSTRACT

Although determinants of stock returns are the reértheme of research in
finance since 1960s, this aspect has not beenceuitiy addressed in emerging
markets. Therefore, the main purpose of this stady identify which factors are
important for explaining the variation in stockuwets in Colombo Stock Exchange
(CSE).

The study uses 266 stocks from January 1995 to rhleee 2008. Further, the
sample period is divided into two sub periods asrdmarket and up-market. The
study examines five financial market anomalies Whiave been proved in the
financial literature to be correlated with stockuras mainly in developed markets.
Market anomalies are used to form mimicking factamnsl they are used together
with excess market return factor as independenabias in multiple regressions to
generate asset pricing models in full period ad aseln sub periods.

The study finds that earnings-to-price, book-tokmaand momentum anomalies
persist in CSE. However, they are market state ribgo®. In addition, size and
trading volume anomalies do not exist in the C3te Jtudy finds that determinants
of stock returns are also varying from down-matkeip-market.

Due to the lack of literature in emerging marketss findings of this study
generate practically as well as theoretically vileaknowledge base. Market
anomalies can be used to formulate better tradirafegies subject to market
conditions in which anomaly exists. Furthermoretivarying asset pricing models
should be considered in computation of cost ofteapis well as measurement of
portfolio performance. Theoretically, existence market anomalies rejects the
validity of Capital Asset Pricing Model (CAPM). Rber, non-existence of size
anomaly suggests that famous Fama and French (1B88) factor model is not
applicable to the CSE. Finally, the study sugg#sisrisk factor models formulated
based on developed markets may not generate sanltsnia emerging markets.



ABSTRAKT

“y ms

vyzkumu v oblasti financi, na rozvijejicich se d¢fzizatim nebyly dostate¢
zohledrény. Proto je hlavnim delem této studie zjistit, které faktory jsoulekité
pro vys\tleni zneén vynodi z akcii na Colombské burze (CSE).

Studie vyuziva 266 akcii od ledna 1995 do prosz@@8. Déle je vybrané obdobi
roz&kleno do dvou déich period, tzv. ,down-market* a ,up-market’. Stadi
zkouma gt financnich trznich anomalii, které byly ve finan literature prokazany
coby souvztazné s vynosy akctepazié na rozvinutych trzich. Trzni anomalie jsou
zvyklé napodobovat faktory a jsou pouzivany sgmies faktorem gemiry vynosu
trhu jako nezavislé prognné ve vicenasobnych regresich k vyrolmodet:
ocaiovani aktiv v plném rozsahu periody, stejako v dikich periodach.

Studie zjistila, Zze P/E, BTM a anomalie hybné sity CSE petrvavaji. Nicméa,
jsou zavislé na situaci trhu. Kr@moho, anomalie velikosti a objemu obcliada
CSE neexistuji. Studie zjistila, Ze determinantyiagi akcii se také pohybuji od
~2<down-market“ po ,up-market”.

Vzhledem k nedostatku literatury v rozvijejicich tedch, jsou z&kry této studie
vytvoieny prakticky stej@é jako teoreticky cenna baze znalosti. Trzni anamal
mohou byt pouzity k sestaveni lepSich obchodnicategii podléhajicich trznim
podminkadm, ve kterych anomalie existuje. Kéotmho by fizné modely oagovani
aktiv mély byt zvadzeny pi vypoctu ceny kapitalu, stefnjako nereni vykonnosti
portfolia. Teoreticky vzato, existence trznich a@timodmita platnost modelu
oceaiovani kapitalovych aktiv (CAPM). Dale, neexistenemomalie velikosti
nazn#&uje, ze znamyjiifaktorovy model dle Fama a French (1993) se na CSE
nevztahuje. A konaé¢, studie naznaije, Ze modely rizikového faktoru formulovany
na zaklad rozvinutych trti nemusi vytvéet stejné vysledky na rozvijejicich se
trzich.
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ROZSIRENY ABSTRAKT

“y s

vyzkumu ve oblasti financi, na rozvijejicich seidiz zatim nebyly dostate¢
zohledrény. Proto je hlavnim delem této studie zjistit, které faktory jsoulekité
pro vys\tleni zneén vynogi z akcii na colombské burze (CSE).

CSE ma 240 spateosti uvedenych na burze ke konci prosince 2010z t
kapitalizaci kolem 20 miliard americkych dalar

Studie vyuziva vSechny uvedené akcie (266gte cennych papir vyfazenych z
CSE od roku 1995 do 2008 coby ¥ytwvou studii. Studie je roztena na d¥ dilci
periody. Perioda od ledna 1995 dd@iZ001 je ozné&na jako tzv. ,down-market* a
perioda odiijna 2001 do prosince 2008 je oZena jako tzv. ,up-market“. Analyza
dat se provadi ve dvou krocich. Za prvé, je zkowmgi trznich anomalii, které
byly v literatire prokazany coby souvztazné s vynosy akcii. Zkoymarrznimi
anomaliemi jsopomér P/E, pordr BTM, velikost, hybna sila a objem obclio&a
druhé, trzni anomalie, které existuji na CSE, dlduzytvoreni napodobovani
rizikovych faktofi a jsou pouzivany spale¢ s gemirou vynosu trhu (RRy) jako
nezavislé promné pro u¥eni modei nejlepsiho faktoru za celé obdobi, na tzv.
~,<down-market* a ,up-market®“. Proto tato studie viu& jednoduché i vicenasobné
regresni techniky jako hlavni analytické nastroje.

V prvnim kroku analyzy dat studie zjistila, ze pwn®/E, pondr BTM a anomalie
hybné sily na CSE existuji. PémP/E existuje pouze v plném rozsahu periody a
~<down-market“ period. Pongér BTM existuje pouze v plném rozsahu periody a ,up-
market” period a anomalie hybné sily existuje v plném rozsahiogdgra ,down-
market” period. Proto trzni anomalie zavislé na situaci trhu anadlie velikosti a
objemu obchodl na CSE neexistuji. Ve druhém kroku analyzy dadistaijistila, Ze
faktory, které vys#tluji variabilitu vynosi akcii na Sri Lance, jsou prémmeé vcase.

V plném rozsahu periody jsou d@ny nadmirné trzni vynosy a ,vysoky minus
nizky* pomér BTM (HmLB/M) faktor. V ,down-market® period jsou
identifikovany nadrarné trzni vynosy a ,véz minus porazeny“ (WmL) faktor
hybné sily a v ,up-market® periédnadngrné trzni vynosy spolu s faktorem
HmMLB/M jsou identifikovany jako faktory, které vy&iuji variabilitu vynos: akcii.
Dale, absence vlivu velikosti v datech CSE ukaziage znamy iifaktorovy model
dle Fama a Frenche (1993) na CSE neni pouzitehofo Rato studie odmité&ideéjsi
zjisteni Nanayakkara (2008) ktery zjistil, Zéfaktorovy model dle Fama a Frenche
(1993) je pro Sri Lanku doé pouzitelny.

Vzhledem k tomu, Ze CSE je maly a n&t8wse rozvijejici trh, atikazy o chovani
akciovych vynoé na malém trhu ve fin&ni literatd'e jsou zn&né¢ omezené, vyse
uvedend zjigni jsou dilezita z teoretického i praktického hlediska. Zaéprstudie
zZjistila, Ze rkteré anomalie na trhu existuji a jsou zavislé inzasi trhu. Navic,
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existence trznich anomalii znamena, Zze modehma@ni kapitalovych aktiv
(CAPM) neni ¥rny, co se tye CSE. Dale studieridlava nové poznatky tim, ze
uréuje dva tizné faktorové modely ve dvouiznych situacich trhu. Kroéntoho,
konstatovani nepouzitelnosti fakioFama a French (1993) vyvolava otazku, zda
model Fama a Frenche (1993) neni pouzitelny naahdtyich. To by o byt dale
prozkoumano.

Vysledky této studie jsou utkzité prakticky v #kolika smérech. Za prveé,
dostupnost trznich anomdliitite byt pouzita pro tvorbu investii strategie P
dosahovani zisku. Dopatuje se nakupovat akcie s vysokym goem P/E v
uplynulém obdobi a vysoké vynosy iegeSlého obdobi zvl&tv ,down-
market® period. Dale by se ne#ly financni rozhodovaci pravomoci ve firmach
spoléhat na tradini CAPM, misto toho by gy vénovat pozornost faktorovym
modelim prongnnym v¢ase. Investo mohou vyuzit faktorové modely pr@mé v
case pro réreni vykonnosti portfolia, které jsoutgnérnou mirou efektivity. Pokud
investdi pouzivaji nové modely, abygdpowdéli vykonnost portfolia, automaticky
zvySi efektivni mobilitu omezenych zdéoy ekonomice.

Nakonec autor navrhuje, aby rizikové faktory mad&rmulovanych na zaklad

vyspilych trhi nebyly pouzivany na rozvijejicich se trzich, jalsjanoveno, aniz by
byla  potvrzena jejich  pouZitelnost na  rozvijejicichse  trzich.
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EXTENDED ABSTRACT

Although determinants of stock returns are the reértheme of research in
finance since 1960s, this has not been sufficiemtlgiressed in emerging markets.
Therefore, the main purpose of this study is taide which factors are important
for explaining the variation in stock returns inl@obo Stock Exchange (CSE). The
CSE has 240 listed companies as at the end of Omre@010 with market
capitalization around 20 billion U.S. Dollars.

The study uses all the listed stocks (266) inclgdierlisted securities in the CSE
from 1995 to 2008 as sample of the study. Theslwitly period is divided into two
sub periods. Period from January 1995 to Septerb@t is identified as down-
market and period from October 2001 to DecembeB29@dentified as up-market.
Data analysis is done in two steps. First, five keaanomalies which have been
proved in literature to be correlated with stockures are examined. The market
anomalies examined are, earnings-to-price (E/Ppkio-market (B/M), size,
momentum and trading volume. Second, market anemalhich exist in the CSE
are used to create mimicking risk factors and they used together with excess
market return (R-R¢) as independent variables to determine the bestrfanodels
in the full period, down-market as well as in themarket. Therefore, this study
uses single as well as multiple regression teclas@s main analytical tools.

In the first step of data analysis, study findst tBd&P, B/M and momentum
anomalies exist in the CSE. E/P anomaly exists onfull period and down market
period. B/M anomaly exists only in full period and up-market period and
momentum anomaly exists in full period and downmarperiod. Therefore,
market anomalies are market state dependent am@usiztrading volume anomalies
do not exist in the CSE. In the second step ofd#a analysis, study finds that
factors which explain the variability of stock rets in Sri Lanka are time varying.
In the full period, excess market returns and higimus low book-to-market
(HmLB/M) factor are identified. In the down-mark@¢riod, excess market returns
and winner minus loser (WmL) momentum factor arentdied and in the up-
market period excess market returns together witt BYM factor are identified as
factors which explain the variability of stock reta. Further, absence of the size
effect in the CSE data reveals that famous FamaFaeadch (1993) three-factor
model does not operate in the CSE. Therefore,staidy rejects the earlier finding
of Nanayakkara (2008) who found that Fama and Fr¢h893) three-factor model
well applicable to Sri Lankan data.

As CSE is a small emerging market in the world anghll market evidence on
behavior of stock returns are extremely lackinghia financial literature, the above
findings are theoretically as well as practicaltyportant. First, the study finds that
several market anomalies exist and they are matkét dependent. Additionally,
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the existence of market anomalies implies that @bpisset Pricing Model (CAPM)
Is not true in the CSE. Next, study adds new kndgdeby identifying two different
factor models in two different states of marketaurtlikermore, finding of
inapplicability of Fama and French (1993) factoasseés a question whether the
Fama and French (1993) model does not applicablthgosmall markets. This
should be further researched to come to a conclusio

The findings of this study are important practigalh several ways. First,
availability of market anomalies can be used tonfanvestment strategies to make
profits. It is advisable to buy stocks with higlPE&atio and past period high returns
specially in the down-market period. Further, ficiah decision makers in firms
should not further to rely upon traditional CAPMsiead they should pay attention
on the time varying factor models. Investors cam the time varying factor models
to measure the portfolio performance which are meaiiance efficient. If investors
use new models to predict portfolio performanceyiit automatically increase the
efficient mobility of scarce resources in the eaogo

At last, the author suggests that the risk factadahs formulated based on
developed markets should not be used in emerginggatsaas prescribed without
confirming their applicability in emerging markets.
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CHAPTER ONE
INTRODUCTION

1.1 Background and statement of the problem

The relationship between risk and return is the tnpredominant theme of
research in finance since 1960s. Sharpe, LintndrMossin introduced first asset
pricing model known as Capital Asset Pricing Mo@@APM) in 1964, 1965 and
1966 respectively. CAPM states that, in equilibrjubeta ) measured by the
market index has a positive linear relationshighveitoss-section of expected returns.
Though early studies supported the positive rafatigp betweer and expected
returns, studies after Fama and MacBeth (1973) kaxieusly challenged it.

Merton (1974) has constructed a generalized brigworal Capital Asset Pricing
Model (ICAPM) in which a number of sources of urnagtty would be priced.

Unlike the CAPM, ICAPM assumes that risk is multménsional rather than the
uncertainty arises on the future value of securoreover, Ross (1976) has
developed Arbitrage Pricing Theory (APT) which alsalds that risk comes from
multi sources and the returns on any stock be fiypealated to a set of indices.
Contrasting to CAPM the APT does not specify ongdiawhich explains cross-
section of stock returns but it can be many factbiewever, the theory is silent
about the number of factors. Hence, APT is opehvafid for any period.

As risk arises from multi sources, researchersaerd find out what characteristics
of firms are associated with excess returns. Tlhhaeacteristic effects are contrary
to the CAPM and commonly known as market anomali&sidies among the
problems in CAPM (market anomalies), outperforman€evalue stocks against
glamour stocks came first. Value stocks with (Qhhearnings-to-price (E/P) ratio by
Basu (1977), (i) high book-to-market (B/M) by Staan (1980) and Rosenburg,
Reid and Lanstein (1985) and (iii) high cash flamprice (CF/P) ratio (Jacobs and
Levy, 1988) outperformed their counterparts. (vanB (1981) found that small
stocks earn higher average returns than large stqefi Later, Jegadeesh and
Titman (1993) uncovered momentum effect. They fodinat stocks with high
returns in the past 6 months continued to outperfiow return stocks in the next 6
months. They named this pattern of stock price ehas price momentum effect.
(vi) Apart from the price related variables, tedahianalysts trust that share volume
plays a key role in predicting future share priegiations (see, e.g., Karpoff, 1987;
Murphy, 1999).

Some researchers have found that market anomakbave differently on

different market conditions. It means relationshgiween firm characteristics and
stock returns is different from up-market to dowarket. (see, e.g., Kim and Burnie,
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2002; Rutledge, Zhang and Karim, 2008; Muga andte®aaria, 2009 and
Athanassakos, 2009).

Based on the market anomalies and in the spirthefAPT, Fama and French
(1993, 1996) developed their three-factor modek Todel includes the factor in
the CAPM, i.e., excess market return, plus HML(HMmus Low book to market
value ratio) and SMB (Small Minus Big market calmtation) which address the
CAPM anomalies related to the B/M ratio and sizeraaly respectively. Fama and
French found that the three-factor model was arrongiment on the CAPM as it
explained all the CAPM anomalies except price mamaneffect. Later, Carhart
(1997) developed Fama and French (1993) model dynganomentum factor. Both
of these models were developed based on the UGitat (U.S.) market and in
unconditional market setting.

Even though four factor model (Carhart, 1997) isilable to explain the
variability of stock returns, still most famous awdrld wide used model is Fama
and French (1993) three-factor model. Therefore,gresent stage of research in
this regard is the Fama and French (1993) thrae+fanodel. However, literature
revealed the following knowledge gaps related phedictability of stock returns.
Firstly, most of the proxy variables which have mgwoved in literature to be
correlated with stock returns are market state midgpet. However, these proxy
variables have not been sufficiently tested basedmerging markets and specially
in conditional market states. Secondly, there issimale pricing model which
included all these factors to explain the crossi@eof stock returns. Although,
many researchers tend to use Fama and French (888 to explain the cross-
section of expected returns, the Fama and Frenatelnias been developed based
on the findings of Fama and French (1992) and lscabithat the factor mimicking
portfolios created by Fama and French (1993) medrlld not be applicable for
each market as it is. This view is shared by Malwl Veeraraghavaf2004) who
stated that “the usefulness of multifactor modelsy mot be fully known until
sufficient new data becomes available to provid®i@ out-of-sample check on their
performance”. Therefore, a problem arise as whetkere is a possibility to add or
remove any of the factor known to affect stock mesuto create a better model to
explain variability of stock returns in emerging nkets. Thirdly, the conditional
behavior of stock returns has not been sufficiet@bfed in multifactor models.

Therefore, this study is to develop a new asseatingimodel based on the
Colombo Stock Exchange (CSE) to explain the vditgbof stock returns in
emerging markets. This study is going to be diffefeom past studies in several
aspects. Firstly, it examines all the (E/P, B/Mgsivolume and momentum) market
anomalies which assumed to be related with stackne using CSE data. Moreover,
momentum and trading volume anomalies are analfretie first time in the CSE.
Secondly, it attempts to include all the five vales mentioned above in the asset
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pricing model. Thirdly, it examines market anomslas well as factor models in
conditional form (up-market and down-market). Sanka is an unique market to
examine the robustness of market anomalies andrfacidel as on the one hand, it
Is a fast growing market in the world and on theeothand, market reflects a bear
market and bull market periods during the last &&rg to examine the conditional
behavior of market anomalies and factor models.

1.2 Research questions

As explained in the previous section, the abovewkadge gaps can be
formulated into a broad research question as fallow

What are the factors which affect on stock retumsri Lanka and how do they
affect stock returns during the up-market and domarket?

The above broad research question can be simplifiem several sub-research
guestions as follows.

I.  What market anomalies are persisting in ColombalSExchange? This study
examines the E/P, B/M, size, trading volume and srmtonm anomalies.

II.  Whether the above market anomalies persist in @ngesmanner both in up-
market and down-market?

[ll.  What is the best set of factors (factor model) eéhglain stock returns in CSE?

IV. How do the above factors affect on stock returnsipamarket and down-
market?

1.3 Purpose and objectives of the study

As discussed in the problem statement, risk faotodels developed based on
developed markets may not suitable to explain thealsility of stock returns in
emerging markets. Therefore the broad purpose efsthdy is to identify risk
factors which explain variability of stock returims emerging markets. In order to
achieve the purpose of the study four researchtigneswere formulated and the
above research questions are simplified into tvaeaech objectives and the first
objective is divided into five sub-objectives. Henthe objectives of the study are;

I.  To analyze market anomalies in CSE
Under this objective five market anomalies are yed in the full period as well as

in both up-market and down-market states. Thereffive® sub-objectives are
developed as follows.
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I.  To analyze the E/P anomaly in the CSE

ii. To analyze the B/M anomaly in the CSE

lii. To analyze the size anomaly in the CSE

Iv. To analyze the trading volume anomaly in the CSE
v. To analyze the momentum anomaly in the CSE

IIl.  The second objective is to formulate new assetryimodels to explain stock
returns in CSE. Under this objective different agmecing factor models are
tested in order to determine the best asset prieicipr model that explains the
portfolio of stock returns. Further, each assetipg factor model is tested
under up-market and down-market states.

1.4 Significance of the study

This study basically examines market anomalies famally develops factor
models to explain stock returns. The study condurctsnconditional market (full
period) as well as in conditional markets (downkeamnd up-market). Therefore,
findings of the study are important theoreticabyeell as practically as follows.

|. Efficient allocation of resources

In a capitalist economy, decisions are taken atiridevidual level and they are
regulated by market, that is, by forces of demarmtisupply. Resources move out of
loss making enterprises and into the profit malaegvities, and from low utility
consumption to high utility ones. Such a system Ibesn prevailed in developed
economies like those in U.S. and Great Britain (JUHowever, in order to facilitate
such a system, investors should be able to priddidirue profitability of the firm. In
developed countries; multifactor asset pricing n®deave been developed to
identify the deterministic factors of stock returiowever, in Sri Lankan capital
market, like most of the other emerging marketshsareturn generating model has
not yet been identified. Therefore, this study hasimportance on increasing the
efficiency of financial resource allocation in theonomy.

[I.  Computing cost of capital

For more than 40 years financial theorists genetale favored the notion that
using the CAPM is the preferred method to estintla¢ecost of equity capital (see.
Pratt, 2002, P. 70). However, CAPM has not beenireafly proved and therefore
the beta measure using CAPM model is inappropt@teompute cost of equity
capital because CAPM beta does not show the colegel of systematic risk.
Hence, a better asset pricing model is necessapgongpute the systematic risk
accurately. This study develops multifactor modelsstimate the systematic risk of
stocks and it would be a better model to estimhaée dost of equity capital than
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traditional CAPM. Therefore, indirectly the risk dws identify in this study will
help to make better capital budgeting decisions.

[ll.  Computation of abnormal returns

It is necessary to compute abnormal returns in sbnancial studies like event
analysis studies. Abnormal returns are computediolycting expected returns from
actual returns of stocks. Therefore, new assetngrimodels developed under this
study may useful in computing expected returns nameurately than computing
expected returns based on traditional CAPM.

IV. The performance of market anomalies inrCSE

It is evident that the lack of an in-depth studyei@mine the market anomalies in
CSE. Therefore, this study aims to examine whethkre stocks (high E/P and high
B/M) outperform their counterparts (glamour stocksjrther, the study examines
whether the size anomaly, volume anomaly and mamernomaly are visible in
the CSE. Such findings facilitate investors to fobetter portfolios of stocks to
make investment decisions.

V. Theoretical significance

The main purpose of the study is to develop nesetgsricing models using CSE
data. Since CSE is a small emerging market, firslimgy add new knowledge to
the financial literature. This study will furtheomtribute to examine the five market
anomalies (E/P anomaly, B/M anomaly, size effectlume anomaly and
momentum anomaly) conditionally as well as uncoaddlly. Such findings would
be very important for practitioners to make betteestment strategies. Moreover,
test of market anomalies in conditional market€&E is a new experience to the
financial literature because CSE is a small fastwgrg emerging market.
Additionally, some researchers argue that obsemeadket anomalies arise as a
result of data mining (Lo and MacKinlay, 1990). ddgesh and Titman (2001)
report that “...data mining is typically hardest tideess because empirical research
in non-experimental settings is limited by data iladity”. Therefore, out of
sample findings are necessary to counter the datsgnargument. Further, Malin
andVeeraraghavan (2004) report that out of samples @m% needed to validate the
Fama and French three-factor model. Since thisystadries out at CSE findings
will add theoretical significance.

1.5 Data and research methods

The data comes from secondary data sources. Staespmarket capitalization
and trading volume data were obtained from eleatrdata library of CSE. E/P and
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B/M data are obtained from “Handbook of listed cames” annually published by
CSE. Treasury bill rates were obtained from CenBahk reports of Sri Lanka.

Stock prices were converted into returns and nacgsaljustments were made for
cash dividends, stock dividends and right issuaghEr, maximum efforts are taken
to minimize the effects of survivorship bias prabland thin trading problem.

Using the data, 3 portfolios were made taking eare ends (highest and lowest
1/3) based on characteristics assumed to be affeate stock returns. These
characteristics are, E/P, size, B/M, trading voluam momentum). The study
period is ranged from January 1995 to December 20@8 the total period was
divided into two sub periods as down-market statew@p-market state.

Ordinary Least Square (OLS) regression (singleussd to test the market
anomalies. Multiple regression model and corretatisatrix are used to develop
asset pricing models. The best asset pricing mudile best combination of factors
is determined by comparing two models at one timté the best model is identified.

The incremental adjusted coefficient of determima(R?) is used together with-
statistic to identify the best asset pricing maaleich explain stock returns.

1.6 Structure of thesis

The thesis begins with the introduction and rdsthe chapters are organized as
follows.

In Chapter 2, the Colombo Stock Exchange is intcedu Under this chapter,
historical evolution, new development, price indic&ading activities and a brief
comparison of CSE index with indices of few seldcterld stock exchanges are
presented.

In Chapter 3, review of literature is presentede T¢hapter starts with the
theoretical background of the study and it inclugestfolio theory, CAPM, APT
and multifactor models are discussed. Next, liteemabn five market anomalies and
multifactor models are presented. Finally, literatrelated to CSE is presented.

In Chapter 4, data and methodology are discussad Thapter starts with
development of hypothesis. Next sample, data, amdbles used in the study are
described in detail. Also this chapter explaing télescriptive statistics. Methods
of testing market anomalies and tools used to sélest asset pricing models are
explained at last.

In Chapter 5, findings are discussed in relatiomtoket anomalies. The chapter
Is started with descriptive statistics. This chapt@sents the results of earnings-to-
price, book-to-market, size, trading volume and raotam anomalies.
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In Chapter 6, findings are discussed in relationth® development of factor
models. First, factor creations are described ad, factor models are explained
under full period, down-market and up-market.

In Chapter 7, discussed how the findings of thelysttontribute to the existing
literature and how findings can be used in pracieediscussed. Limitations to the
study and future directions are also explainedhis ¢hapter.

The Chapter 8, concludes the study.
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CHAPTER TWO
THE COLOMBO STOCK EXCHANGE

This chapter aims to introduce the CSE from itdonisal developments to the
present. The chapter reviews, historical evoluti@w era of CSE, price indices of
CSE, trading activities and comparison betweenntebehavior of CSE with few
selected stock markets of developed and develaqmogtries.

2.1 Historical evolution

Share trading has been taking placed in Sri Lam@esl896. Share trading up to
June 1984, was done under the auspices of the Gol&rokers Association (CBA)
and the activities of the primary and secondaryketawere governed by the rules
and bye-laws of the CBA. Or'2July 1984, a trading flow was established by the
CBA and trading commenced under the “open outcstesy” where both sellers
and buyers had to bid and ask their prices verdllolA public gallery was also
made available. Trading continued under the pagenaf the CBA. On %
December 1985, the operations of CBA were handed tovthe Colombo Securities
Exchange (Gte) Ltd. In March 1990, the RegistrarGadmpanies granted the
Colombo Securities Exchange (Gte) Ltd the appravalise the name ‘Colombo
Stock Exchange’.

While the period 1896 to 1984, would be of greatdrical interest, unfortunately
calendar of events and stories did not exist flaremce during this period. However,
there are few points to be written as importannhévéok place during the historical
period of 1896 to 1984.

I.  Colombo Stock Exchange shows off one of the ol#gshanges in the world.
Only privileged few stock exchanges in the worlégback to a full century.

lI.  Share trading did play a key role in the econonaieetbpment of Sri Lanka by
sourcing funds for the development of the plantati@ustry. It again played a
role in the nation’s economic development by sowciunds for the hotel
industry.

[ll. In addition to being one of the oldest stock mak&wolombo has been one of
the first equity markets to raise capital for oeas investment. Money was
raised in Colombo to open plantations in Malaysia.

When exchange controls were introduced in 1948, rif@e companies were
listed on the Exchange and this included 16 Mataysplantation companies.
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Nineteen of the 140 companies were commercial carepaand the balance 121
companies were plantations.

However, the situation became changing after tlependency of the country
from British Colonialism in 1948. State involvement industries was the main
ideology of the governments elected after the ieddpncy. As a result, activities of
the private sector were curtailed. As far as stra@ing was concerned, number of
listed companies dropped to a low of 76 in the yE®f6. Trading activities were
limited to private close door ‘call over’ betweeswf brokers of five stock brokering
companies.

2.2 New era of the Colombo Stock Exchange

In 1984 there was a big change in share marketitesi due to introduction of
trading floor. With this introduction, investorstgopportunities to meet in the same
floor with brokers in their trading activities. Foer going forward in 1985
December the Colombo Brokers Association and Stwakkers Association has
been combined together and formed Colombo Seaiftkehange. Later, secondary
activities of Colombo Stock Exchange were openedeioeral public as well. The
secondary transactions were taken place througlogka outcry system. The key
milestones of the transformation process of the @®Eas follows.

I. Establishment of Securities Exchange Commission C{SEkinder the
parliamentary Act no 36 of 1987 to regulate thditrg activities in the country.
The activities of the SEC are: reviewing the infation disclosures of listed
firms, supervision of the activities of market imediaries, conducting
investigations to protect the rights of investam/iewing and imposing new
regulations for the smooth functioning of the CSid anonitoring trading
activities of CSE to see whether the activitiesiar@ccordance with the Act.

[I. One of the most important mile-stone in 1990 was dvolution of share
trading in Sri Lanka. During the year stock markets opened for foreign
investors by removing 100% transfer of property tax share purchase of
foreigners. Further, government relaxed exchangetrais on inward
remittances for shares purchases and outward esrogs of surpluses on
dealings on listed shares.

[ll. Establishment of Central Depository System (CDShttomate the trading
activities of CSE took place in 1991 and commenitedperation from June
1992. The central depositary system offers thewahg services and facilities.

I.  Opening of client accounts
ii. Deposit and withdrawal of shares
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VI.

VII.

VIII.

XI.

lii.  Transfer of shares

Ilv. Clearing and settlement of transactions
v. Record keeping

vi. Handling of new and subsequent issues
vii. Securities borrowing and lending

Taxes on capital gains were abolished in 1992

In 1995 the activities of CSE was fully automatgdcbmputerizing operations
of CSE which was another achievement in its histévith the automation of
the trading system of CSE, investors were reallyefieed and all transactions
were recorded then and there.

In the year 1997 a Settlement Guarantee Fund &@ahgensation Fund were
established to safeguard the settlement of tralamgactions.

During the year 1998 CSE was admitted as th8 5®ember of the World
Federation of Stock Exchanges and the CDS gainedbeeship in the Asia-
Pacific Central Securities Group (ACSG).

Sensitivity Price Index (SPI) was replaced with kfidcanka Price Index (MPI).
MPI represents the largest and most liquid 25 st@rid annually composition
on the index is revised based on last 4 quartés fafceach company. The base
year of the index was 1999 and the base valueeofrithex was 1000 rupees.
The next important event occurred during the yeas W establish the first
regional branch of the CSE at Matara in SoutheaviRce of the Island.

Formation of the South Asian Federation of Exchan@AFE) took place in
2000. CSE played the key major role to establiskESA

Initially, CSE introduced Stock Borrowing and Lemngi system (SBL) in

September 2001. The objective of the system wasdeide an instrument to
investors to hedge risk and profit from adverse emoents in the market. But,
until 2003 only one SBL transaction took place &g system was so
complicated. However, in 2003 CSE took measuresirtplify the process.

According to that investors could offer to borrowlend securities through a
dedicated screen based automated trading syst€dSBf Further, during the
year CSE opened its second regional branch at Kian@gntral province.

The Total Return Index (TRI) was introduced in 2004ddition to the price

indices (All Share Price Index-ASPI and MPI). ThielTeflects return due to
price changes and dividend income. Therefore, lRei§ a good indicator in
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XII.

XIII.

XIV.

2.3

respect of investor’'s point of view. For the congiign purpose it is assumed
that dividends earned are reinvested in the market.

CSE opened its third regional branch at Kurunegmhorth-Western province
in 2005.

Five new trading members were admitted to the GSE006 being the total
number of trading members 21. CSE opened its foetfional branch at
Nigambo in 2007. Further, CSE launched its new websww.cse.lk in
September 2007. The new web site facilitates ilmvedb get access to a wide
range of online, real time data and informationhsas information of order
book, charts and graphs of traded securities, @@weuncements and company
profiles including quarterly and annual financialatements. With the
introduction of the new website, it has become phenary communication
channel for CSE. Most of the information is in ddeadable facilities with the
formats of Excel, Concurrent Versions SystgVS) and Hyper Text Markup
Language (HTML). With the introduction of this newebsite the annual
financial reports of listed accompanies are pravideline for investors. Before
the introduction of this facility, investors recets annual reports of listed
Companies long time after the financial year. Femthunder the new
information technology adoption, investors can asde financial information
of all the listed companies even if they do notéhanwwested money in shares of
these companies.

Securities Exchange Commission introduced a nevhistigated electronic
market based surveillance system in 2010 to insteaausly catch up price
manipulations of investors or broker firms. As aulé of the new system SEC
has taken measures to suspend the trading of fewvises. For an example, in
August it was suspended the trading of EnvironnfiResources Investment
(ERI) group, and Blue Diamond Jewellery World, Tlawood Investments
just before the share warrant and right issueghByrthe CSE introduced its
fifth regional branch at Jaffna in the North praenn April 2010.

Price indices of CSE

The CSE has two main price indices, All Share Pimm#ex (ASPI) and the
Milanka Price Index (MPI). These indices are madagiitalization weighted indices
where the weight of any company is taken as thebeurof ordinary shares listed in
the market.
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2.3.1 All Share Price Index

The ASPI indicates price fluctuations of all thetéd companies and covers all
the traded companies during a market day. It ispeded in the following manner.

Current market capitalization
Basemarket capitalization

ASPI =

Where, the current market capitalization is the sdithe market capitalization of
each company. Market capitalization for a compassy computed as the
multiplication of current market price of the shagenumber of shares outstanding.
The base market capitalization is also computetthensame manner but the values
are base period values.

Base values are established with average markeé @t year 1985. Hence the
base year becomes 1985.

2.3.2 Milanka Price Index (MPI)

The Milanka price index is another index which a#&ted by the Colombo Stock
Exchange to show the most frequently traded larg&stompanies’ performance in
the share market. This index was introduced ir8I®@taking only 25 companies
based on their performance on last four quartehne. @ase year was 1998 and the
base index value was 1000. However, the CSE rediewed revised the companies
to be included in the MPI annually up to 2004 ahedr¢ after it is reviewed and
revised quarterly. However, The CSE has changdaypagain from 2007 to
review and revise it annually.

2.4 Trading activities at CSE

In this section the author intends to give a gdnemnderstanding about the key
indicators of trading activities from 1995 to date.

The CSE is the main avenue for quoted companiesaise capital for their
investment requirements. Currently 240 companies bsted in the CSE
representing twenty (20) business sectors with akehacapitalization of Rs.
2308.75 billion (approx. US $ 20.68 billion) as3at' September 2010.

2.4.1 Composition of listed companies in CSE

All the listed companies in the CSE have been caiegd into one of the 20
sectors and all the sectors have performed extyewsdl during the year 2009 when
compared to the year 2008. The following table shave relative market
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capitalization of each sector as at June 2010 amath of the sector indices during
the year 20009.

Table 2.1 Trading sectors of CSE

Sector % Market Change of sector
capitalization |index (%)
Banks Finance and Insurance| 20.39 133.6
Beverage Food and Tobacco 13.39 113.7
Chemicals and Pharmaceuticals 1.43 155.2
Construction and Engineering 1.11 356.5
Diversified Holding 20.63 211.7
Footwear and Textiles 0.39 38.1
Health Care 10.47 89.7
Hotels and Travels 1.90 198.7
Information Technology 2.37 39.3
Investment Trusts 0.02 322.9
Land and Property 2.00 94.4
Manufacturing 5.84 110.8
Motors 1.24 130.7
Oil Palms 3.76 254 .4
Plantations 1.38 71.8
Power and Energy 1.91 25.6
Services 0.43 105.0
Stores and Supplies 0.32 37.4
Telecommunications 9.72 35.5
Trading 1.23 239.6

Source: CSE annual report 2009

2.4.2 ASPI and trading volume

The following figure shows how cumulative ASPI metsi and trading volume
change have behaved after the new millennium at. @8@& glance, it is clear that
both variables have changed upward during the geA&PI index returns have
decreased by 6.6 percent and 8.1 percent in ths Y887 and 2008 respectively.
This may be the impact of world economic crisis drehvy fighting between
government army and Liberation Tigers of Tamil Beld. TTE) who engaged in
violations in the country for last 3 decades. Hoarevihe ASPI returns have
tremendously increased during the year 2009 an@ P91125.25 percent and 102
percent respectively. This is the outcome of fimgh30 years old war and massive
investment programs launched by the governmentpandte sectors after the war.
Trading volume also has increased every year exoefte years 2006 and 2007.
This may be the outcome of the measures takenlitt tine trading and operational
activities at CSE. Even though cumulative linesvsilmat ASPI and trading volume
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are moving to same direction, the annual figuresash low positive correlation
between the two series (r = 0.31).

Cumulative Percentage Change of ASPI and
Trading Volume

300 ASPI
200 - — — — Volume

Cum % Change
IN
(@]
o

Years
Source: CSE data library 2009 and Yahoo finathai
Figure 2.1 Behavior of ASPI returns and tradiofime

2.4.3 Equity turnover

The figure 2.2 shows that distribution of total mahequity turnover between
foreign investors and domestic investors. The totiaover has increased during the
period from Rs. 13905 million in 2001 to Rs. 142 46million in 2009. Percentage
of foreign turnover did not exceed 25% until ye@02. After year 2005 it gradually
increased and in the year 2008 foreign turnoveparmrmed the domestic turnover
by 4% and in the year 2009 it was 31%. There wacereasons for this declining of
percentage of foreign turnover. One was the inereas domestic inventors’
activities in the capital market. The other reas@s the more selling of shares by
foreign institutional investors to rebalance thpartfolio investments.

Composition of Annual Turnover
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60

%

40

20
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2001 2003 | 2004 | 2005

A Foreign 15 19 19 24
0 Domestic 85 81 81 76

Years

Source: CSE data library 2009 and Yahoo financerdat
Figure 2.2 Composition of annual turnover
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2.4.4 Other market statistics

Table 2.2 provides facts about average turnovexqoity, classification of CDS
accounts, companies listed, companies traded, nuaflshares traded and market
capitalization for a period of 16 years.

As shown in the earlier section, average turnov@s Imcreased significantly
during the period concerned. The most eye catcfeature is the distribution of
CDS accounts among investors. Ninety seven peafahe CDS accounts are held
by local individual investors. It indicates thaeth are lots of small investors in the
market.

Companies traded have gradually increased fromt@@B1from first period to
end of 2009. This indicates that market efficieheg gradually increased during the
period.

Table 2.2 Other market statistics

2009 | 2008 2003-200[199¢-2002 199:-1997
Average Wwrnover | 415 43| 110454 91,557 17,744 18,013
(Rs.million.)
% of accounts held by
Local Individuals NA 97 97 97 97
Foreign individuals| NA 1 1 1 1
Local Firms NA 1 1 1 1
Foreign firms NA 1 1 1 1
Companies traded 231 232 236 227 209
Companies listed 231 235 239 239 219
Shares traded 4,762.7| 3,154.9 3,397 707 382
(million)
Market capitalization| 1 092.1 | 488.8| 540.3 111.9 115.2
(billion)
ASPI 3,385.6 | 1,503.0 773.8 566.7 1,874.1
MPI 3,8494 | 1,631.3] 2,685.3 1,010.4 NA

Source: CSE data library 2009 and Yahoo financedat

Trading volume (number of shares traded) has iseckgradually over the period
of time. Average number of shares traded duringptteod 1993-1997 was million
382 but it has improved to million 4762.7 by 20009.

The most important facts are the market capitatimaind the behavior of market
indices during the period. Market capitalizatiors Iracreased to Rs. 1,092.14 billion
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(approx. US $ 9.48 billion) as at "8@ecember 2009The All Share Price Index
(ASPI) and the Milanka Price Index (MPI) have rel=m the highest ever annual
increase of 125 percent and 136 percent and clas8¢385.6 and 3,849.4 points,
respectively. However, the recent evidence showhlibth ASPI and MPI have sky
rocketed to 6833.16 and 7466.29 &t @ctober 2010. Based on the exceptional
performance of the All Share Price Index, the CSis wanked the best performing

exchange amongst the 52 member exchanges of thiel Wéexteration of Exchanges
(WFE).

2.4.5 Comparison of present CSE performance witbther markets

The graph 2.3 shows cumulative annual returns dices for selected five,
developed and emerging capital markets from 200B20ctober. The indices are
ASPI-Sri Lanka, BENSEX-India, KLIC-Malaysia, Nikk@25-Japan and S&P 500-
U.S.

BENSEX 30 is the sensitivity index of Bombay Sto€kchange (BSE). The
BENSEX 30 is a value weighted index with 30 largast most actively traded
stocks. These 30 companies represent around 50rpearicthe market capitalization
of the BSE. The Kula Lampur Composite Index (KL@)a value weighted index
composed of largest 30 companies listed at Kuladuanstock Exchange (KSE).
Nikkei 225 is a price weighted index at Tokyo Stéoichange composed of largest
and well traded 225 companies of the TSE. S&P 508 value weighted index
composed of largest actively traded 500 stocks.&# U

Comparision of ASPI with Other World Indices

100

S ASPI

)

= — — BENSEX

9 - - - -KLCI
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3 —a— S&P 500
-100

Years

Data Sources: Yahoo finance data

Figure 2.3 Comparison of ASPI with other worldizes
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The graph shows that cumulative returns of all thdices have declined
drastically in the year 2008 reporting negative alative returns rang from -22.34
percent for KLCI to -66.49 percent for Nikkei 225uring the year 2009, all the
indices are seemed to be recovering and the recovéhe three emerging markets
(CSE, BSE and KSE) is more gigantic than that efttlio developed markets (U.S.
and Japan). The highest cumulative returns recoydBENSEX (-23.64) and the
lowest is the NIKKEI-225 (-49.06).

The ASPI of CSE is continuing the up-market treeplorting cumulative returns
of 88.96 by the mid of October 2010. Except for Réik225, cumulative returns of
the other three market indices also have increasethe rate of increment is lower
than the rate of increment in the previous yeaeré&tore, the graph reflects that the
CSE is one of the best performing markets in thddhat present.

Summary

This chapter explained the CSE form its inceptmieurrent situation. It introduced

historical evolution of the market and key milesisrpassed in the development
process. Further, trading statistics including aebtreak downs of the CSE were
presented. At last, the recent past behavior ofIA&# compared with the market
indices of few key stock markets in the world toclode that CSE is one of the best
performing markets in the world.
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CHAPTER THREE
REVIEW OF LITERATURE

This section is devoted to explain the theoret@dkground of the study and its
empirical findings. Therefore, this chapter hasofwlng major sub sections.

3.1 Portfolio theory and CAPM

3.2 Reasons for failure of CAPM
3.3 Market anomalies

3.4 Multifactor asset pricing models
3.5 Empirical evidence from CSE

3.1 Portfolio theory and CAPM

3.1.1 Portfolio theory

Before 1950s investors mostly relied on technicallgsis tools of chartings to
make their investment decisions. Technical analpsieve that history repeats
again and again. But, in 1940s investors realihatgast performance of stocks was
no longer giving a guarantee of future results. déerHarry Markowitz in 1952
developed the portfolio theory to guide future istveent decisions.

The most primitive inputs used in portfolio theaaye the risk and returns of
future outcomes of an asset. The most commonly wstoins measurement for
individual asset is the ex-post price relative (gsgiation 3.1) and risk is measured
by variance or standard deviation (see, equatidn 3.

R - I:)it - I:)it—l (31)
P

Where,

Ri = ex-post return of the asset

P: = current closing price of the asset

Pw1 = previous closing price of the asset

Variance @?) and standard deviation of returns)(for asset ( ) is computed as
follows.

0?=¥(R-R)* or J:J%é(a R)’ (3.2)
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n = total number of assets or time period
R = mean return for asset

The most important discovery of the portfolio theas the risk reduction of
individual assets when they are added togethes Mi@ans keeping assets together
as a portfolio reduce risk. This phenomenon isedalihe diversification effect.
Markowitz pointed out that rational investors wolilee to keep portfolio of assets
because it reduces the systematic portion of redo@ated with total risk of an
individual asset. Therefore, the relevant variglftg rational investor’'s decisions
are portfolio returns and portfolio risk.

Next, it is important to understand as how to cotephe portfolio return (f and
portfolio risk (o). Portfolio return is the weighted average retwirmdividual assets
in the portfolio. The following formula shows thgually weighted portfolio return.

R, = YR (3.3)

i=1

Where,
n = total number of stocks in the portfolio

The portfolio risk measured by standard deviatien)(which depends on the

correlation matrix of assets in the portfolio. Aotiong to Markowitz (1952), general
equation for the standard deviation of portfolituras is as follows.

N N N
Up=\/ZX202+ZZXiXJUu (3.4)
i=1 i=1j=1
i £
Where,
X =represent weight on asset
o; =the covariance of returns between assed | .

The above equation has two risk components. Thegart of the equation 3.4 is
the sum of the variances on individual assets plidd by square of the proportion
of investment in each asset. This part of the dis&s not co-vary with the risk of
other assets. Therefore, this part of the risk esgmts the firm specific risk
contribution to total risk of the portfolio. Eltoand Gruber (1997, pp. 61-62)
precisely explain that when the number of assetthénportfolio increased, this
component of risk is decreased. The second pdheoéquation is the covariance of
returns of particular asset with the returns ofeotlassets in the portfolio. As
perfectly negatively correlated assets are notlavai in the world, this part of the
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risk can not go to zero but can be much less tharvariance of individual asset
returns. This part of the risk is called systemask. Brigham (2004, p. 187) points
out this as follows.

Thus, almost half of the riskiness inherent in &rrage individual stock can
be eliminated if the stock is held in a reasonabBll-diversified portfolio,
which is one containing 40 or more stocks. Sontealways remains, however,
so it is virtually impossible to diversify away tbffects of broad stock market
movements that affect almost all stocks.

Since the unsystematic risk can be diversified almakeeping a well diversified
portfolio, and systematic risk can not be diveesifiaway, the relevant part of the
risk for an investor is systematic risk.

The common assumption in portfolio theory is th#oreal behavior of investor. It
means investors aim to maximize their wealth whiaimizing risk (risk averse).
As the risk and return have a positive linear retethip these two objectives are
appear to be contradictory. However, Markowitz @©8eveloped the “Portfolio
Theory” to answer for this issue. Markowitz’'s potib selection model aims to
maximize the returns under given level of risk @mtinimize the risk under given
level of return.

Markowitz’s portfolio theory deals with the inves® portfolio selection as a
problem of utility maximization under the conditiohuncertainty. According to the
Markowitz portfolio theory, an investor can maximikis wealth by investing in an
efficient portfolio which satisfies one of the f@iing criterion.

I.  Select the portfolio which has the highest retuhrewthe risk is equal to other
portfolios’ risk.

II. Select the portfolio which has the lowest risk whiea return is equal to other
portfolios’ returns.

Thus, the Markowitz’s portfolio theory deals witttentifying efficient portfolios.
Markowitz had set of assumptions in developingtheory of portfolio selection as
follows.

[. Investors maximize the one period expected utidihd have utility curve
which demonstrates diminishing marginal utilityvealth.

[I. Investors consider each investment alternative amgb represented by
probability distributions of expected returns ogeme holding period.

[ll. Investors make decisions solely based on expeatéarns and variance
(standard deviation) of returns.
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IV. For a given level of return, investor prefers tovdo risk portfolio and vice
versa. The portfolio which satisfied these condgi@are called “mean-variance

efficient portfolio”.

The selection of mean-variance efficient portfaBodepicted in figure 3.1. The
curve ABC represents all the efficient portfoliogdgortfolios on the curve as well
as in the curve are all attainable portfolios tararestor. However, portfolios in the
curve are not efficient but the portfolios on thewe of ABC are efficient. If one
compares portfolio of Xor X, with portfolio B on the curve ABC, the latter is
efficient than the former. Portfolios on the cund®BC generate either higher
expected return when risk is equal or lower rislewkhe expected returns are equal
to other portfolios’ expected returns.

Jinanaloadxy

Standard deviation

A

Figure 3.1 Markowitz’s efficient portfolio

However, all the portfolios along the curve ABC aret equally efficient.
Portfolios above the point B on the curve are meffecient than the portfolios
bellow the point B. Therefore, only the portfoliabove point B are mean-variance
efficient and this part of the curve is called tedficient frontier”. Therefore, an
investor who maximizes the expected return at argilevel of risk will hold
portfolios on B-C portion of the curve ABC. An irster selects the best portfolio to
invest along the curve B-C on their utility andet@nce of risk. An investor’s utility
curve (U) shows the trade-offs of he/she willingniake between expected return
and risk. When we add the utility curve to the aéint frontier, the equilibrium
portfolio which investor prefers can be determingd.investor who is a risk lover
may select the portfolio C while a very risk aveirseentor may select the portfolio
B. Thus, the optimal portfolio is the portfolio tme B-C part of the efficient frontier
which tangent with the highest indifference curecording to the figure 3.1, the
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portfolio M is the optimum portfolio. Where as, tiportfolio B is the global
minimum portfolio which has the lowest variance aqall the available portfolios.

Even though, selecting efficient portfolios are mbfficult according to the
graphical elaboration, however, computation of @sid expected return is not so
easy. If portfolio consists of 200 stocks, it neéalompute 200 expected returns
and 200 standard deviations. The most difficultt par the computation of
correlation coefficients. Under the portfolio theame has to estimatd(N —1)/2

(19900) number of correlation coefficients to hav200 stock portfolio.
3.1.2 CAPM

In order to mitigate the above computational prohl€apital Market Theory
(CMT) was developed. CMT extends on the work of kéaitz (1952) and
develops asset pricing models to price risky assb&ther they are efficient or not.

There are several asset pricing models as CapstsdtAPricing Model (CAPM) of
Sharpe (1964), Lintner (1965), Mossin (1966) latedified by Black (1972), Inter-
temporal Capital Asset Pricing Model (ICAPM) of Namn (1973), Arbitrage Pricing
Theory (APT) and three factor model of Fama areh€éin (1993).

Based on the findings of Markowitz's mean-variamégcient portfolio theory,
Sharpe, Lintner and Mossin developed the CAPM irddpntly. The CAPM shows
the way in which assets are priced in financialketr and the relationship between
risk and return.

CAPM has been developed under set of assumptiahthag are as follows.

I.  There are no transaction costs. This means there e®st (friction) of buying
or selling any asset.

II. Assets are indefinitely divisible. This means tlratestors could take any
portion in an investment, regardless of size oir theset.

[ll.  Absence of personal income tax. This means investodifferent to the form
(dividend or capital gains) in which the returniomestment is received.

IV. An individual can not affect the price by his buyior selling action. This
means there is a perfect capital market.

V. Investors are expected to make decisions entiegdedh on expected values and
standard deviations of the returns on their pad$ol

VI. Unlimited short sales are allowed. The individualastor can sell short any
amount of any asset.

VII. Unlimited lending and borrowing at the risk fregeralhe investor can lend or
borrow any amount of money at the risk free rate.
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VIII. Investors are assumed to be concerned with the @edvariance of returns
and all investors are to be having identical exgems with respect to inputs
to the portfolio decision.

IX. All assets are marketable. This means all assetisdimg human capital can be
sold and bought on the market.

Derivation of the CAPM can be better explained gsiragrams. Without riskless
lending and borrowing, each investor faces an iefiicfrontier as shown in figure
3.2. In this figure, section B-C represents thecedht frontier while ABC represents
the set of minimum variance portfolios. Under thitsiation investor select the best
investment portfolio at the tangency point (M) & highest indifference curve.

The introduction of risk-free assets to figure 8lws developing a generalized

theory of capital asset pricing under conditionuatertainty from the Markowitz
portfolio theory. This is depicted in the figur3.

CML

suinlal pSIOGdXH
@)

Py

Standard deviation

A

Figure 3.2 Capital Market Line

The risk free asset which has zero correlation wgky asset portfolio generates
risk free rate of return and would lie on the \a&tiaxis of the figure 3.2. To identify
how the efficient portfolio changes with the intumtion of R to risky portfolio, one
has to draw a line from:Rn figure 3.2 up to the right as far as possildelite
tangency portfolio M. Then the new efficient frartshift from B—C curve toR-M
curve. And, all the portfolios on the ling RM are superior to the portfolios on the
curve B-C. If all the investors have homogeneouseetations about expected
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return, risk and covariance of assets and theiff@ardnce curves are equal, then
tangency portfolio becomes the market portfolioefBfiore, when the capital market
Is efficient investor keep a portfolio of risk frassets and risky market portfolio.

Investor can lend as well as borrow money at nisk fate. In order to show the
lending and borrowing portfolios at risk free ratage has to continue the ling-RM
to the point E. The new curve is called the Capitatket Line (CML).

The CML explains the linear relationship betweepexted return and standard
deviation of the efficient portfolios with the ridkee assets. The equation 3.5 states
the mathematical relationship of the CML. All therfolios alone the CML line are
efficient portfolios and they combine the risk frassets and risky assets. The
portfolios on the part of the;R M of the CML are called lending portfolios becaus
investors make their portfolios by lending certportion of funds on risk free assets
and balance in risky portfolio M. The portfolio®fn M - E are called as borrowing
portfolios since investor borrows funds atadRd place their original capital plus the
borrowed funds in portfolio M. If all investors havsame (homogeneous)
expectations about expected returns, variance é#tagturns and covariance of
asset returns and when they all face the samenigraaid borrowing rate, then they
will each face a diagram such as figure 3.2 andinakstors’ diagrams will be
identical. If all the investors held the same pitf of risky assets held by any other
investor then in equilibrium it must be the mangettfolio.

Thus, the CML leads all investors to invest on saislkey asst portfolio, M and
investors differ only regarding the position of tinelifferent curve which depends
on the risk preference of the individual investor.

E -R
E(R)=R, + W R o (3.5)
Where,
E(R) = expected return of an efficient portfoéo
Ry = risk free rate of return
Ce = standard deviation of the returns of effitipartfolio e
E(R.)-Rs = market risk premium
Om = standard deviation of the market portfolio

Where the subscrigdenotes an efficient portfolio. The ter®&irR, -R;)/o,, can

be thought of as the market price of risk for #fiiceent portfolios. The first term is
simply the price of time or the return that is rnegd for delaying potential
consumption. The second term represents the etevheequired return that is paid
to risk. Therefore, the expected return on an iefficportfolio can be expressed as
follows.
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(Expected return) = (Price of time) + (Price ok)ig (amount of risk)

CML is the equation which explains the relationshgtween expected returns
and risk of an efficient portfolio. However, it doaot show the risk-return trade-off
of an inefficient portfolio or individual asset.

Portfolio theory holds that when a security is atittea well diversified portfolio
part of the total risk of an asset can be elimiesheaad what is remaining is the
systematic risk. In the derivation of CML line,ist shown that if all the investors
have homogeneous expectations, they all keep thieetnaortfolio. Therefore, when
a new security is added to the efficient marketfpto the only relevant risk to be
considered is the portion of the risk which co-ganwith the market portfolio. That
part of the risk is measured by beffa &nd by definition markgi=1. Therefore, we
can draw the risk-return relationship for any riglsget or any efficient or inefficient
portfolio using Security Market Line (SML) as showathe figure 3.3.

E SML

N2y paloadx3y

Py

Standard Deviation
Figure 3.3 Security Market Line

Securities that are from;® M in the figure 3.3 have lower risB{1) than risk of
the average market portfolio. And, from the pointtdlup-wards have higher risk
than the market portfolid3e1). The equilibrium risk-return relationship isosim in
the equation 3.6.

E(R)) = Ry + (E(R, = R{)5, (3.6)
and:

_CouR.R,)

| 0_2

m
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Where:

E(R) = the expected return on asset

E(R,) = the expected return on market portfolio

R; = the risk free rate

CovR,R,)= the covariance between the returns on asssti market portfolio
o2 = the risk of the market portfolio

The equation 3.6 states that there is a lineatipeselationship between security
return and its sensitivity to the market risk premi In equilibrium, the expected
return of security is determined by risk free rate, market risk prami(E(R.-Ry))
and its beta. The beta of an individual securityasuees the covariance of the
security returns with that of the market dividedtbg variance of the market returns.

3.1.3 Empirical test of CAPM

There has been a huge amount of empirical tesfirgeoCAPM. However, this
section is restricted to some key findings. If @&PM is true following hypotheses
should be hold.

I.  Beta should be positively and linearly associatét a higher level of return.
[I.  There should not have any added return for beamomgmarket risk.

Black, Jensen, and Scholes (1972) (BJS) were teetb conduct an in-depth
time series test of CAPM. They took the followirgytheir basic time series model.

Ri ~Rq=a; + (Rmt ~Rg )lgu * & (3.7)

When this equation is estimated on the time sel&a the regression coefficient
a;, should be equal to zero if the CAPM describesrnst of company (R

BJS employed five years of monthly data to estine&as and rank stocks into
deciles (from highest to lowest). Each decile weashtconsidered the portfolio in the
next (sixth) year. Then data for the second throsigth year were used to rank
stocks and form deciles that were considered darsfdor the seventh year. This
was done until deciles and the return for eachlel@as computed for whole period.
Each of decile portfolios could then be regressgdirst market and found that
CAPM is true.

Fama and MacBeth (1974) used an interesting metbgygldo test the CAPM.
They formed 20 portfolios of stocks to estimateaberom a first-pass regression.
They estimated betas for portfolios based on prevjeriod data and then regress
them in the second-pass regression against thiolmst average returns of the next
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period. In that manner they separated the betenastin period from the average
return computation period which could enable themmiake the beta estimation
independent from the second-pass regression. $imilBJS, Fama and MacBeth
showed supportive evidence to CAPM. However, sulrseigstudies showed week
relationship between stock returns and data (sedeftails Galagedara, 2007).

3.2 Reasons for failure of CAPM

This subsection is devoted for the discussion obua problems which cause to
fail beta in explaining stock returns. Problemsoasged with CAPM can be
broadly categorized into three (Chae and Yang, 2008

[.  Inaccurate estimation of true CAPM parameters KR and beta)
[I. Inventor irrationality
[ll.  Missing risk factors

The above problems and possible causes of actioasdid them are described
bellow.

3.2.1 Inaccurate estimation of true CAPM paramedrs

One of the reasons for the failure of the CAPMhis inaccurate measure of the
parameters: R R, and beta. However, according to the past studiest m
challenging task is the beta estimation becaussesiibject to interval period (daily,
weekly, monthly etc), aggregation methods (indigildor portfolio beta) and sample
and data bases.

The second controversial factor is the market nst§R,,). Theoretically, market
portfolio should include all types of assets (Rdl§77). However, in empirical
studies, indexes which represent a subset of wexgldty markets have been used
(e.g., S&P 500, Nikkei 225). When market indexes used to measure beta, errors
in the estimation of Rwill indirectly cause errors in the estimationbata.

Beta and return measurement interval

Number of days, months or years chosen to competeesaffect beta estimation
and stability. Failure to accept account for thieisses might result in appearance of
the CAPM anomalies. Kotari, Shanken and Sloan (K&f9rted that annual return
data is preferred to monthly return data due t@issdvwreasons.

I.  True betas them-selves vary systematically andlineasly with the length of

the interval used to measure returns.
II. Beta estimates are biased due to trading frictamasnon-synchronous trading
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[ll. There appear to be a significant seasonal compdaenonthly returns. Using
annual returns is one way to side stepping thesstatl application that arises
from seasonality in returns.

I nstability of individual asset beta compared to portfolio beta

CAPM clearly specify that there should be a dirgasitive relationship between
expected returns and beta. However, it does n@ gny guidelines as how to test
the relationship empirically. Therefore, there i8 common agreement among
researchers as how to measure the beta. Hencaraeses have continuously paid
attention on improving the measurement of beta.

There are many past studies concluding that indalidbetas are inferior to the
portfolio betas. Among others the most popular st beta measurement problem
Is the one done by Fama and French (1992). Towd#althe problem of instability
of individual stock betas, the authors used padftletas for individual stocks.
Fama and French ranked individual stocks basedzerasd then beta and assigned
them to 100 size-beta portfolios. They then redated the portfolio betas based on
returns over the next five years after the pofédirmation. The calculated portfolio
betas for each size-beta portfolio were then usati@individual stock betas for all
the stocks under the respective size-beta portfolio

| mpact of thin or infrequent trading

Returns for shares are computed based on theitréatd prices. Then there will
be a mismatch between the returns of infrequemélgded shares and the market
index returns. The index used as a proxy of mgpketfolio usually changes every
day because at least one company in its baskemngpanies trades and change price.
When the return of the infrequently traded secustiegressed against return of the
index that changes every day, the covariance betteereturns of market and the
individual stock returns seems to be low. In otivay, infrequently traded stocks
are likely to have low betas, as the covariancevéen the returns of the securities
and the market returns is underestimated. The dppstrue for the frequently
traded shares whereby their betas tend to be haghtre covariance of their returns
with the market returns tends to be higher. Figh866) was the first to point out
this problem. As he noted, a stock index constcufriem infrequently traded shares
caused positive, serial correlation in return eatesn of the index that means, return
on a day was correlated with return of the day teefdhis, in turn, caused a
downward bias in the variance of returns.

However, researchers have shown that the bias théhbeta of infrequently

traded shares is less problematic as the intesead to calculate returns is increased.
The average beta calculated against a value-weighitdex increased almost
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consistently as the return measurement intervaleaxéended. Roll (1981) pointed
out that the beta calculated based on infrequérgtied shares using ordinary least
square (OLS) be likely to increase as the measuremierval increased from daily
to semi-annually.

Dimson (1979) has proposed three methods to cothectias in the beta of
infrequently traded shares.

[. In addition to the contemporary market index, uag Imarket index in
computing beta.

[I.  Use Dimson’s Aggregate Coefficient (AC). Where,dsetvere computed using
lag, contemporary and leading market returns.

[ll. Trade-to-trade basis. Where calculate returns roividual securities only
when they were traded and use the same array ddemesturns to run the
regression.

Impact of market proxy

The research of BJS, Fama and MacBeth provided rsupport for the CAPM.
However, their empirical tests of CAPM were sewesdtacked by what is generally
known as “Roll's critique”. Roll (1977) pointed othat equilibrium theory is not
testable unless the exact composition of the tragket portfolio is known and used
in the tests. Therefore, the true test of the CABMhether the market portfolio is
mean-variance efficient. According to Roll, CAPMnisver testable model because
true market portfolio contains all risky assetse3é include not only traded assets
like stocks, bonds and preferred stocks, but assetshich data are not as readily
available, such as diamond, gold, old coin and éxeman capital.

A number of studies have challenged Roll's critiguel shown that the CAPM is
in fact, empirically testable. However, in spitetlog expansion of the test to include
a broader range of assets, Shanken (1987) ase@ferElton and Gruber (1997, p.
360) recognized that the test of CAPM would stdl\@lid even if a proxy portfolio
such as market index is used. The CAPM still dostsappear to hold. Therefore,
many researchers release the assumptions and etttenchodel, as well as to
investigate alternative asset pricing models. Ttexraative asset pricing models are
discussed under missing risk factors in the nectice

Sample and data biases
The tests of CAPM largely depend on the sampleatd dnd sources of data. Past

studies have shown that there are two major datassample related biases such as
survivorship bias and look-ahead bias.
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Kothari, Shanken and Sloan (1995) reported thaketaanomalies reported by
Fama and French (1992) are biased because FamaFramdh (1992) used
COMPUSTAT data base and it has data of more suhaeenpanies than the CRSP
data file.

Look ahead bias arises when use data which argeh@tvailable but assumed to
be available. when computing P/E, B/M ratios, eagaiand book value information
will go to investors when they receive the anneglrt and not at the last date of the
financial year. Ignorance of this fact causes &slim regression parameters (Banz &
Breen, 1986).

Blume and Stanburg (1983), and Mackinlay (1995ppsed an extreme view on
this data-bias hypothesis and argued that manytexpanomalies were simply the
end results of extensive, collective data snoopieycises.

Measures taken to improve the beta estimates

Basically three methods can be used to improveshimation of beta.

I.  Fama and French (1992) estimated beta based dolmoreturns to minimize
the problem with instability of individual stock tas while maintaining the
richness of individual stock variations comparethiat of portfolios.

[I. As mentioned earlier Dimson (1979) has proposedetimethods to adjust
returns for thin trading problem. In addition tathhin trading problem can be
minimized in formation of trading strategies byagimg companies which have
not traded above some predetermined benchmark t#vebn trading (for
example three months) with a trading horizon (fcarmaple 6 months) for both
formation period as well as for the holding periédither, some researchers
ignore infrequently traded securities completebnirthe sample (Nanayakkara,
2008). However, this method is not appropriatethd sample has limited
number of stocks.

[ll.  Survivorship bias problem can be addressed by dadéwen delisted securities
for the sample (Chen, Jegadeesh and Lakonisholg)l18arther look ahead
bias has been addressed by Basu (1979, p. 665).

...Although the P/E ratio was computed as of Decen8ierit is unlikely that
mvestors would have access to the firms finanstatements, and exact earnings
figures at that time, even though Ball and Browhdfnong others indicates that the
market reacts as though it possesses such infasmatince over 90% of firms
release their financial reports with in three mositbf the fiscal year-end (see[1]), the
P/E portfolios were assumed to be purchased orfall@ving April.
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3.2.2 Investor irrationality

Capital market theory assumes that investors alwsstsave rationally. This
means every one makes decisions based on fulljablainformation and they are
trying to maximize their utility. If the investoubject to irrational decisions he does
not necessarily invest in Markowitz’s efficient fiteer or in other words he does not
have common homogeneous expectations. The stuttysofopic comes under the
subject called behavioral finance. Behavioral focersuggests investors biased
behaviors cause to explain specific market anomalievo major bias behaviors
which affect to come out market anomalies are ntavkeler-reaction and over-
reaction.

There are many behavioral theories which explaidewneaction and over-
reaction. One is the self deception theory of Datd@shleifer and Subrahmayam
(1998). Their theory is based on investor overnclemice and variations in
confidence arising from biased self-attributioncAiding to the self attribution bias,
investor overestimates his ability to generate rimition and underestimate his
forecast errors. If the investor is more over aderice about signals or assessments
with which he has greater personal involvementlanaiill tend to be overconfident
about the information he has generated but not pthielic information. Thus
overconfidence investor over-reacts to personabrmétion and under-react to
public information.

Barberis, Shleifer, and Visny (1998) explained aleiavhich talks about investor
under-reaction. Their model explains that repredem investor who suffers from
conservatism bias and who does not update hisfbsligficiently when he observes
new public information. If investors act in this yyarices will tend to slowly adjust
to information but once information is fully incmyated in prices, there is no
further predictability in stock returns that megust holding period returns will be
zero.

There are number of alternative explanations fer RfE anomaly of Basu (1977).
Among the other explanations, (misspecificationhef CAPM, small size effect) an
alternative behavioral clarification for the anoynat based on investor over-
reaction. Accordingly, companies with very low P#&te under valued due to
continuous bad earnings reports and companiesweithhigh P/E are over valued.

There are empirical evidences supporting that so@aket anomalies are due to
investor irrational behaviors. DeBondt and Thal&¥85) attributed that their finding
of contrarian strategies where returns over 3 tgefrs reversed back in the
subsequent period of 3 to 5 years as investor @amted to formation period
information and price correction in the subsequeeatiod. Debondt and Thalar
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attributed their findings of 3 to 5 years peritmsers turned out to be winners in the
next 3 to five years, as over-reaction effect.

They argued that investors gradually over-reactht® new information and it
takes share prices extremely high and declinearstlibsequent period. The opposite
is true for the losers. However, Zarowin (1990)nped out that contrarian effect
was due to size effect and January effect. He edinut that in most of the ranking
period’s loser portfolios likely to be smaller sizean that of the winners. Hence,
when the losers were small size firms they outperéal the winners. However, Ball
and Kothari (1989) refused both of the over-reactiad size explanations to returns
reversal effect. They pointed out that time varylaga is the reason for the reversal
of returns. They pointed out that beta of the winpertfolio was decreased by 49
percent from the first year of the formation pertodirst year of the holding period
and opposite was true for losers.

Although over-reaction hypothesis for long term tcanan or reversal effect of
returns are refused, there are no strong evidencgdct the delayed reaction effect
of momentum.

Jegadeesh & Titman (1993) examined the relativength strategies called the
momentum strategies in the NYSE. The main hypothasethe momentum
strategies are that past period winners having@bgerage returns in the medium 3
to 12 months also will have higher returns in te&trperiod. On the other hand past
period losers have below average returns in theiume@® to 12 months also will
have lower returns in the next period. Jegadeedhraman (1993) pointed out that
their momentum effect was due to under-reactiofotmation period information.
But according to Conrad and Kaul (1998) therddte a momentum profit due to
the cross—sectional variance of expected returiesndmtum profits can be achieved
by buying high mean securities using the proceess tale of low mean securities
because losers and winners on average reflect lawedrhigher average returns
respectively. However, Jegadeesh and Titman (20@%) strongly rejected this
hypothesis. Jegadeesh and Titman (2001) foundctiratlative momentum profits
were continuously negative through 13-60 months polsling period. Hence, they
refused the Conrad and Kaul (1998) hypothesis ti@nentum profits are due to
cross-section variation of expected returns.

3.2.3 Missing risk factors

The CAPM model was developed under restrictive rapsions and it explains
the behavior of total capital market in macro lewdbwever, CAPM is not true in
the real world because of their restricted condgidVost of investors keep portfolio
of risky assets. However, they are not resemblechdaoket portfolio. Therefore,
researchers have developed alternative multifatset pricing models by releasing
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some of the assumptions held by the CAPM. The nmygbrtant multifactor asset
pricing models are Intertemporal Capital AssetiRgdvodel (ICAPM), Arbitrage
Pricing Model (APM) and Fama and French three factoodel because these three
models provide basic frame-work for the analytiwaldel in this study. The section
3.4 discusses multifactor models in details. Sisome of the multifactor models
emerged out of market anomalies, next section ®tdd for the discussion of
market anomalies.

3.3 Market anomalies

This section is devoted to examine the firm chastics and returns. This
means relationship between firm characteristics exxkss returns are examined.
Financial literature revealed that a number of foharacteristics such as E/P, size,
B/M value, trading volume and momentum were reldtedxcess returns. On the
one hand, CAPM holds that beta is the sole factuchvexplains the cross-section
of expected returns. On the other hand, the abbaeacteristics are related with the
excess returns. Therefore, the above mentioneddeaistics are known as market
anomalies. In this section above mentioned fiveketaainomalies are addressed.

3.3.1 The size anomaly

Banz (1981) published one of the most often quetegirical articles on the size
effect. The size effect refers to the negativetieiahip between stock returns and
market value of common equity of the firm. Banz&1pwas first to uncover this
phenomenon based on NYSE. Employing the methodostagyar to Fama and
MacBeth (1974) Banz documented that small firm# eagnificantly higher excess
returns (Alfa) than other size based portfoliosiyithe period from 1936 — 1977.
Further, he pointed out that the returns differeatéuying small firms than the
very large firms was 12 percent per month (19.8¢@rper annum).

After the discovery of size effect by Banz manyegshers have tried to find
reasons for the size effect based on U.S. datangBeum (1981) analyzed the size
effect in a shorter period of 1975 to 1977 withaanple of 566 NYSE and AMEX
firms over the period 1975-1977. He found that lHrgest 10 percent of the firms
underperformed the smallest 10 percent of the fiognd.6 percent per month. The
smallest 10 percent of size portfolios had a betghly equal to 1 and also a return
of about 1 percent per month above the returihenequally-weighted market
index. The largest size portfolio had a beta o8(8d underperformed the market
by roughly 0.6 percent per month. Brown, Keim, K@ and Marsh (1983)
reexamined the size effect using the same data lwgd®einganum over a longer
sample period of 1967 to 1979 using the Fama MdcBpproach. They found that
there was an approximately linear relation betwdenaverage daily return on 10
size-based portfolios and the logarithm of the m&ae of all firms in the portfolio.
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They also showed that the size effect was unstaldetime and was reversed in the
period 1967 to 1975.

Keim (1983) reported an average excess return afl stocks of 2.4 percent per
month in a sample of NYSE and AMEX firms over trexipd 1963-1979. Evidence
was provided that daily abnormal return distribngidn January had large means
relative to the remaining eleven months.

Kim and Burnie (2002) reported that mean rateetfiln on stocks decrease as
firm size increase. Their sample period was fromuday 1976 to December 1995
and number of sample firms varied among years B8Mto 835. They reported that
small size portfolio had a mean return of 2.32 eet@and it was doubled that of
large size portfolio.

More recently Al-Rjoub, Varela and Assan (2005)meieed size effect using all
NYSE, AMEX and NASDAQ operating firms for over tperiod 1970-1999. They
reported that average returns of small size firotp@formed the average returns of
large size firms during the total sample. Howewering the ten year period from
1980-1989 size effect was reversed and in thedeodde it again appeared.

In addition to the U.S. findings a large numberexdearch studies has been done
based on other developed and developing marketse $d the important findings
are summarized as follows.

Levis (1985) examined the size effect in LondoncBt&xchange (LSE) from
1958-1982 using all the stocks in LSE. He formededQally weighted portfolios
and found that small size portfolio had averagernst of 1.33 percent while the
large size portfolio had 0.94 percent. However, Isifirens had lower risk (beta
equal to 0.64) than large firms (beta equal to J1.0lls and Jordanov (2000) also
found that small size portfolios outperformed thege size portfolios in LSE from
1985 to 1995 inclusive of both years.

Wahlroos and Berblund (1986) examined the size ahprat Helsinki Stock
Exchange from 1970-1981 period. Using the Fama M#ctBcross-sectional
regression method, the risk adjusted mean anntuaheefor the small size portfolio
was 8.7 per year while it was negative (-2.2 peiden the large size portfolio.

Elfakhani, Lockwood, and Zaher (1998) examinedsilze effect based on nearly
2000 stocks traded in two stock markets exist inada: Toronto Stock Exchange
and Montreal Stock Exchange from June 1975 thrddgbember 1992. Using the
Fama-MacBeth methodology they found that averageksteturns decreased with
the increase of firm size. This evidence was tweneafter controlling for the beta
variation.
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Herrera and Lockwood (1994) examined the size effiedviexican Stock Market
using data from January 1987 to December 1992.y Ttend that average returns
increased with increases (decreases) in beta (sigi@p the portfolios segmented on
size alone. For example, for Mexican size sortedif@as low, medium, and high,
size sorted portfolios earned, average monthlymstof 5.80 percent, 3.46 percent,
and 1.64 percent, and betas were 1.31, 1.12, &8d 0.

In another study the relationship between cash fisks, firm size and returns
were examined by Gomez, Hodoshima, and Kunimur@gLfom 1957 to 1994 in
TSE. They found negative relationship between feire and cash flow risk. It
means when firm size decrease cash flow risk isere&urther, smaller firms
reflected positive excess returns. Thus, firm smsg/ proxy for cash-flow risk and
this risk was not captured by beta in explaining &xcess returns of small firms
over large firms.

Among the other studies Maroney and Protopapaddkid2) examined the size
effect on seven markets namely, Australia (AUShd&&a (CAN), Germany (DEU),
France (FRA), the U.K. (GBR), Japan (JPN), and th8. (USA). The sample
period for USA and CAN was November 1983 to Octdl#34 and for AUS, FRA,
DEU, GBR, and JPN is November 1986 to October 1984y found that small size
portfolio returns outperform large size portfoleturns for all the markets.

Holle, Annaert, Crombez, Bart (2002) examined thee sanomaly over 15
European country stocks of 2866 from January 198 December 2000. Every
stock in the sample belonged to one of the follgn@ountries: Austria, Belgium,
France, Germany, Denmark, Finland, Ireland, ItAlgtherland, Norway, the U.K.,
Switzerland, Spain, Portugal or Sweden. Accordmghe value weighted portfolio
returns, small European stocks earned a monthlyrretf more than 2.6 percent per
month, which was much higher than the 1.2 percentnonth for the largest stocks.
This result was found after excluding the 20 persemallest stocks of each country
from the sample. They found a significant size puamof 1.45 percent per month,
or about 19 percent on an annual basis by emplayiag-ama and French (1993)
three factor model.

There are number of studies of size effect donedas Athens Stock Exchange
(ASE). Leledakis, Davidson and Karathanag3@)3) examined the cross-sectional
variation of stock returns for the 1990-2000 penisihg the Fama French portfolio
grouping procedure. They used size, beta, B/M ggl@verage, E/P, dividend yield
and sales-to-price as independent variables inmib@el. However, they found that
only size had a significant explanatory power iplaking cross-sectional variation
of stock returns. Further, Theriou, Maditinos, Ctaglou and Anggelidis (2005)
and Kousenidis (2005) also found that size hadgatnee relationship with stock
returns at ASE.
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The above findings reveal that size effect is Vesib the international markets.
For most of the studies size effect is not captuogdbeta. Most studies in
agreement that some risk factors not includedaditional asset pricing models is
captured by size effect.

Several studies have examined the size effect ih ymrsus bear markets.
Generally these studies found that size effectdiffsrent depending on the primary
condition of the market. Bhardwaj and Brooks (19682amined the size effect in
bull and bear market using Dual-beta market modelNYSE and AMEX stocks
from 1926 to 1988. The study classified as eithbulbamonth or bear month if the
market return in that month was higher or lowentttee median market returns over
the entire period. They found that for the wholeigut monthly average returns
decreased with the size increased but small fiookst under-performed large firm
stocks in bear months but out-performed them ihrbohths.

Kim and Burnie (2002) found a different findingsBbardwaj and Brooks (1992)
taking a sample of 680 to 835 surviving firms fra®76 to 1995. They found that
average monthly returns of portfolios were negéfivelated with size. They found
that size effect was true in the up-market butiméhe down-market period.

Rutledge et al. (2008) examined the size anomalghimese market from 1998-
2003 on conditional markets. They recognized thk imarket period as the up-
market of Shanghai A-share monthly index level badr market as the down ward
trend of the index. They reported that in the Bhlimarket average daily excess
returns were a monotonically decreasing functionnafrket value of the firm.
However, in the bear market small firm recordedatieg returns while large firms
reported positive returns.

In summary of this sub section, studies found thiing bull markets small firms
have returns higher than large firms. However,dubear markets, returns of small
firms did not significantly outperform that of lagfirms. Therefore, it can be
concluded that size effect is visible only in bukrket conditions.

3.3.2 Earnings-to-price (E/P) anomaly

Basu (1977) was the pioneer for uncovering thet fingrket anomaly called
Earnings-to-price effect. Basu selected 1400 firmsluding 300-400 delisted
securities traded at NYSE from 1956-1971 in ordezxamine E/P effect. Basu used
the reciprocal of the E/P that means P/E ratioctorene the E/P effect.

Marketvalueof commorstock
Annualearningsbeforeextraordinaryitems

P/E=
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Basu computed the numerator of the above ratid 8zDecember every year.
However, the denominator was taken as the markaewat equity as at*1April.
Therefore, his study did not suffer the look-ahéaaks problem. Afterwards, all
stocks in the sample were sorted into five po®Ilbased on their rankings. The
lowest return portfolio was computed in two waysghwiegative P/E securities and
without negative P/E securities. Average returngadh portfolio were computed
for the next 12 months and that process was caediniaroughout the whole study
period. Basu employed the following time seriesr@sgion equation suggested by
BJS (1972) in order to see whether P/E sorted @ar$f were related with the excess
returns.

Rp,t - Rf,t =ap +18p(Rm,t - Rf ,t) (3.8)
Where,

Ry, = continuously compounded logarithm returns &5 portfolios in month t
Rmt = continuously compounded logarithm returns efrtiarket portfolio

R« = risk free rate of return.

a, = intercept of the equation which is the Jeissdifferential Alfa.

Bp =is the slope estimation of the equation.

Basu found that average annual portfolio returneevggadually increasing from
highest P/E portfolio (9.5 percent) to lowest P&urn portfolio (16.3 percent).
Further, the risk adjusted excess returns measasead also reflected the same
momentum across the portfolios. Annual excess metfithe highest P/E portfolio
was 2.65 percent (t=2.01) and annual excess rédwest P/E portfolio was 4.67
percent (t=3.98). Statistically significant excesturns revealed that CAPM failed
to fully capture all the systematic risk associatgtith the extreme P/E portfolios.

Recently, Chen, Kim and Zheng (2008) re-examined™tt anomaly based on all
the stocks listed at NYSE, AMEX and NASDAQ. Theangple period was from
April 1986 to March 2003. As similar to the BasW®T¥) and Banz and Breen
(1986) they also included even the delisted seesarib the sample in order to avoid
the survivorship bias problem. The authors adoptexttly the same method used
by the Basu (1977) to form portfolios and to congpgbrtfolio returns. Their
findings reflected some inconsistencies with thadiftgs of Basu (1977). Basu
found that annual returns of lowest P/E portfoliatperformed the high P/E
portfolio. However, this study found that averagewal returns of the highest P/E
portfolio were 35.5 percent and which was higheanththat of the lowest P/E
portfolio (25.1). However, the findings of risk adied excess returns (Jensen’s
Alfa) were similar to the Basu (1977). The lowegE Bportfolio showed higher
excess returns than the highest P/E portfolio §lfér the entire sample period.
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Further, authors analyzed P/E effect based on ttondl markets. They identified
April 1986 to March 2000 as bull market period akatil 2000 to March 2003 as
bear market period. Average annual returns of tighdst P/E stocks portfolio
(48.44 percent) clearly outperformed the lowest puEfolio (25.33 percent) during
the bull market period. The pattern was same ferettcess returns also. The highest
P/E portfolio showed annual excess returns of Z8&ent and the lowest P/E
portfolio reported just 0.1 percent annual excessirns during the bull market
period. However, during the bear market conditibrreversed. Annual average
returns and excess returns were -15.67 percent@B8 percent respectively for
highest P/E portfolio. However, the correspondiatyes were 24.23 percent and 14
percent respectively for lowest P/E portfolio.

Other than U.S. findings, few other internationatiings are reported as follows.

Anderson and Brooks (2006) examined the P/E anobeded on London Stock
Exchange data from 1975 to 2003. They computedESttistics for each company.
Empirical findings reflected that the average nesunf the lowest P/E portfolio were
higher than that of the highest P/E portfolio byGP1percent.

Stanley and Samuelson (2009) examined the P/Etedied B/M value effect
based on Australian Stock Exchange (ASE). Theipdameriod was very short to 5
years from 2003 to 2007 and number of stocks té&iethe sample varied from 129
in 2003 to 96 in 2007. They formed 5 portfolios dxhson the both criterion
mentioned and portfolios were rebalanced every.\auntfolios were created in the
way that it avoided the look-ahead bias and surship bias. Findings showed that
average monthly returns of low P/E portfolio (3).¥&re higher than the average
monthly returns of high P/E portfolio (24.99). Howee, opposite results were found
after adjusting for risk using Sharpe ratio. Riskuated returns of the lowest P/E
portfolio was 1.98 percent but risk adjusted resushthe highest P/E portfolio was
little higher than that (2.28 percent).

The conclusion of this section is that, for mostha# studies there was a negative
(positive) relationship between P/E (E/P) ratio aamaerage portfolio returns.
Therefore, it reveals that CAPM has failed to ceptine excess returns of extreme
P/E (E/P) portfolios. At last, P/E (E/P) effect s&eto be market state dependent.

3.3.3 Book-to-Market (B/M) anomaly
Stattman (1980) provided another piece of evideagainst the CAPM by
showing that the average returns are positivelsitedl to B/M effect. Rosenburg,

Reid, and Lanstein (1985), also found that high Bislcks have higher return than
low B/M stocks. Further, Fama and French (1992)kongshok, Shleifer, and
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Vishny (1994) and Chen, Hamao, and Lakonishok (19fie all examined the
relationship between B/M value and excess returns.

For example, Lakonishok, Shleifer, and Vishny (19@%amined returns on
portfolios of stocks bought on the basis of a s@&(M. To control for size effect
they first classified stocks into five size categer Within each of the five size
categories they classified stocks into ten equad-groups on the basis of B/M value.
The average difference in returns between the Bit\W firms and the low B/M
firms was 7.8 percent per year. They attemptedkéonee whether this difference
could be explained by risk and for that purposg teed a different and interesting
approach. They separated good market periods ahthbeet periods. They argued
that if a stock is risky, it is because it gives giood outcomes when it is needed
most, namely, in bad markets. They found that IBG¥ did not give a higher return
when markets are poor, and thus argued that theehigturn on high B/M firms is
not due to compensation for risk.

As referred in Griffin and Lemmon (2002) one of #planations given by Fama
and French (1995) and Chen and Zhang (1998) forBilwe effect was that the
equity premium in returns was higher for high B/Mnis because they have
relatively high risk of distress. The researchergenfound that high B/M firms have
relatively low earnings as well as earning uncatyais high. As a result they tended
to cut dividends compared with other firms. Furthegh B/M firms have high
financial risk or they have high debt ratios initlwapital structures.

3.3.4 B/M and E/P anomaly

Kwag and Lee (2006) examined the value and growttiegies for E/P, B/M,
CF/P and dividend yield for Korean Stock Exchangeeir sample period was 1954
to 2002. They created value weighted quantile pbos under each factor. They
used Sharpe ratio and Treyner ratio to measuraskedjusted portfolio returns of
quartile portfolios. Further, value and growth wgees were compared under
economic contraction period and economic expangeiod. Both Sharpe measure
and Treyner measure revealed that in the total ampriod value portfolio
investing (high B/M and high E/P) generated highsk adjusted returns than their
counter parts. In the economic contraction periogess returns of growth
investment became negative while excess returngabfe investment became
positive. However, in the expansion period excetsns for both value and growth
investments became positive but again the valuestmvents outperformed the
growth investment. But authors concluded that nedateturns difference between
value and growth investments was high in the cctitm period than in the
expansion period.
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In another study value premium of investment waanmgred using data from
Toronto Stock Exchange, Canada, (Athanassakos,)2088 sample period of the
study was from 1984 to 2005. Value and growth stjias were formed based on
P/E and P/BV ratios. Stocks with negative P/E geads well as P/BV ratios were
excluded from the sample. Further, outliers weraaeed from the sample and for
P/E ratio in excess of 200 and for P/BV in excds®owere recognized as outliers.
Every year June, stocks were ranked and grouped4nportfolios under both
criterion. Further, portfolios were rebalanced gvgear. Unadjusted average
monthly returns revealed that value strategies/Bfdhd P/BV significantly higher
than their counter parts in the total sample pe(@®80 percent and 4.25 percent
respectively). Their sub-sample analysis of valtenpum on bull and bear market
states revealed that both value premiums wereip®sihd statistically significant in
the bull market condition as well as in bear markendition. However, value
premiums were steeper in the bear market thareibahl market.

In summary, both E/P and B/M anomalies are markate sdependent and both
anomalies are true mainly in the contraction peti@ah in the expansion period.

3.3.5 Momentum anomaly

Return reversals as well as continuations are atest patterns of anomalies in
stock market that empirical researchers have umedveMany researchers both in
developed markets as well as in developing matkaie tested these two anomalies
in detail. However, this section mainly examineg tmomentum strategies and
possible reasons for the momentum strategies.

De Bondt and Thaler (1985, 1987) found that stdbks were the most extreme
losers have abnormally high subsequent performandestocks that have been the
biggest winners had subsequent poor performancecd;éhey created contrarian
strategies by buying past 3 to 5 years worse parfay stocks and selling past 3to 5
years best performing stocks. They pointed out $hah strategy could create zero
investment profits.

Starting a new research paradigm to the long-temtrarian strategies, Jegadeesh
and Titman (1993) examined the relative strengthtesgies called the momentum
strategies in the NYSE. The main hypotheses imtbenentum strategies are that
past period winners having above average returti'eimedium 3 to 12 months also
will have higher returns in the next period. On tileer hand past period losers have
below average returns in the medium 3 to 12 moal$s will have lower returns in
the next period. They employed the daily returrad#t NYSE from 1965 to 1989
for their study. They examined 16 different momentstrategies based on 1 to 4
guarters as holding period (J) and in the same vy 4 quarters as the formation
period (K). In addition, they examined a seconddfet6 strategies that skip one
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week between portfolio formation period and holdpeyiod. They skipped a one
week between the formation period and holding gemoorder to avoid bieask
spread, price pressure, and lagged reaction effectsrder to test the momentum
anomaly they ranked securities in to descendingrardeach month t on the bias of
their formation period returns. Based on these irgs 10 equally weighted
portfolios were created as top decile, second elemiid so onThe top decile
portfolio was called the winner portfolio and thettom decile was called the loser
portfolio. In each month strategy sold the loser portfolio and bought thensr
portfolio and holds it for the nexi period. To increase power of the test, the
portfolios were rebalanced every month to mainthi@ equal size. Their initial
findings of momentum strategy reflected that highresurn strategy was the 12
months 3 months strategy (0.0131) when there wasnm® week lag between
portfolio formation and holding. That figure wasiaased to 0.049 when there is a
one week time lag between portfolio formation amdtimg periods. On average 6
months formation and holding 3, 6, 9 & 12, respa&dyi showed 1 percent level
relative strength profits.

Conrad and Kaul (1998) examined the profits of mattne and contrarian
strategies using the monthly and weekly returna @adtNYSE and AMEX from
1926 to 1989. They divided the sample period imto sub periods as before World
War Il and after World War II. Their portfolio formtion and profit calculations
were as same as, Jegadeesh & Titman (1993). Thewl fthat after second world
War period momentum profits were significant in 3+honths. One week strategy
from 1962 to 1989 was contrarian and highly sigaifit.

Jegadeesh and Titman (20Ciyther examined the profitability of momentum
strategies documented in Jegadeesh and Titman )(1DB8 previous paper of the
same authors was conducted the analysis from 186930 and this paper extended
the sample period for another 8 years up to 198&his paper, they examined
whether the profitability of momentum strategiesulmented by Jegadeesh and
Titman (1993) could be recognized to data miningsbiBut, this sample was
different from the Jegadeesh and Titman (1993) ipyuding NASDAQ stocks.
Additionally, this study excluded all stocks prideellow 5% at the beginning of the
holding period and all stocks with the market camation that would fall to the
smallest NYSE decile. This further extended stuelyealed that from 1990-1998
momentum profits in 6 months strategy was 1.39 ggdrper month. The original
paper of the same authors in 1993 showed that erage momentum profit was
1.17 percent per month. Therefore, this was a gswodrce of evidence that
momentum profits were not due to data mining. &ed Swaminathan (2000) also
found momentum effects for NYSE and AMEX from Janyud965 to December
1995.
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In addition to U.S. findings there are many intéioraal findings on momentum
anomaly and some of them are presented as follows.

Rouwenhorst (1998) examined momentum strategieRifEuropean countries
from 1978 through 1995. These countries and nurobatocks were Austria (60
firms), Belgium (127), Denmark (60), France (42@grmany (228), Italy (223),
Netherlands (101), Norway (71), Spain (111), Swed&4), Switzerland (154), and
the United Kingdom (494). The momentum portfoliosrev constructed as in the
Jegadeesh and Titman (1993). The average monthlynse on the combined
portfolio strategies of all countries showed thret past three months losers showed
positive returns of 1.16 percent per month in tlegtrthree months period. Top
winners in the last three months performed 1.8¢qudrreturns in the next three
months. The excess returns of buying winners atishgdosers increased by 0.71
percent.

Chui, Titman and Wei (2000) examined the profitapibf momentum strategies
in eight different Asian countries namely Hong Kergdonesia, Japan, Korea,
Malaysia, Singapore, Taiwan and Thailand. The samptluded all the listed
companies in 8 Asian markets. They included oné/gtocks which have size data
as well as return history of at least 8 months. @armeriod started in late 1970s for
most markets and end in February 2000. For all etaykn contrast to Jegadeesh
and Titman (1993) they formed three value weighpedtfolios. In addition, to
minimize the effect of bid-ask effects, they skigpe month between the ranking
period and the holding period. They found all bwb tcountries (Indonesia and
Korea) exhibited positive momentum profits for teatire sample period. The
momentum profits however were statistically sigrafit only in Hong Kong (0.94
percent per month). For the period before the firncrisis, momentum profits
were significantly positive in Malaysia, Singapof@éailand and Hong Kong.

Nijman, Laurens and Marno (2002) examined the mauomeneffect in 15
developed European markets. Their sample periodJamasary 1990 to November
2000. Based on Jegadeesh and Titman (1993) pracédey formed three value
weighted portfolios as well as three equally wesghportfolios. In order to reduce
micro structure effect the first month was skipfetween portfolio formation and
investment. According to their findings, all thengde countries showed a
momentum effect except Sweden and Austria. Momerfiett was significant for
Denmark, U.K. and France. The country neutral muoma strategy on average
(average over each of countries) yielded a sigaiti€).63 percent momentum profit.

Shen, Szakmany and Shaima (2005) examined valgé @M), growth and
blended momentum strategies in international mark&heir sample included
country indices of 18 developed capital markets.elraluating momentum and
contrarian strategies, they used the methodologggédeesh and Titman (1993 and
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2001). They formed 3 portfolios in the way that guatfolio included 6 country
indices. The profitability patterns in the ovefaiénded equity indices agree with the
findings from Jegadeesh and Titman (1993), i.emem@um profits were found for
medium time horizons (3-12 month holding periodsilevcontrarian profits were
observed for long holding periods of two to fivaye

When the existence of momentum or contrarian angnglconfirmed, it is
important to understand its causes. Although thestexce of momentum or
contrarian does not seem to be controversial, mush less clear what might be
driving it. Researchers have examined momentuntteiffierelation to overreaction,
underreaction, size and risk etc.

Barberis, Shleifer, and Visny (1998) tended to axplmomentum profits as
investors underreact to ranking period informatdnch was gradually incorporated
in stock prices causing a momentum in stock retuM#en investors response to
new information in the above manner, prices willda propensity to slowly adjust
to information but once information is fully inclad in prices, there is no further
predictability in stock returns that means posthng period returns will be zero.

Daniel, Hirshleifer and Subrahmayam (1998) preskatbehavioral model that is
based on the idea that momentum profit arise becatismherent bias in the way
that investors interpret information. Their modehsvbased on investor over
confidence bias. According to over confidence biaggestors over estimate his
ability to generate information and underestimdie forecasting errors. If the
present signals of stock prices are in accordanite wformation he gathered,
investor over-react on that information. This oeagtion to personal information
will cause short term auto correlation in stockines. Jegadeesh and Titman (2001)
examined post holding period behavior of cumulatementum profits over 60
months. They found that cumulative momentum praféslined after the month 12.
This finding is consistence with the overreactigpdthesis.

Momentum and market states

Moreover, the empirical results have shown that emomm profits are related to
the market states. Cooper, Gutierrez and Hamee@4j2€xamined the impact of
market states on momentum profits in order to teet overreaction hypothesis.
According to them, stock market was defined asowrd (up) market if the portfolio
formation period market returns were negative (pa. They found that average
monthly momentum profits following up-market wagrsficantly positive (0.93
percent) and the average monthly momentum profitshe down-market was
negative (-0.37 percent). They interpreted thamasket momentum was due to the
overreaction to market signals by investors inupanarket.
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More recently, Wang, Jiang and Huang (2009) exathmementum profits in
up-market and down-market states using weekly dieian the Taiwan Stock
Exchange from 1997-2006. Up (down) market statesewecognized if 6 months
market index returns prior to holding period wasippee (negative). The authors
found negative relationship between momentum odihd market states. This
means momentum profits were negative in up-makedspositive in down-markets.

Further, Profitability of momentum effect followirtgull and bear markets using
data from the London Stock Exchange was examinediittpnios and Patricia
(2006). They found that momentum profits were mexedent following bear
markets.

Muga and Santamaria (2009) examined the momenttenteh Spanish market
from 1973 to 2004. They tested the disposition liypsis where investor's under
reaction to past period information leads to momenprofits. They examined up-
market and down-market momentum effects in ordertest the disposition
hypothesis. In the up-market disposition prone steeis declined to sell the stock
and on the other hand if loser portfolio generategative returns such investor
declined to keep loser portfolios and it createsmewwtum in the up-market.
However, if both loser and winner are positive, thementum effect may very
small in the up-market. The authors found signiftcaomentum profits for all the
16 strategies tested and they found momentum griodith in up-market and down-
market.

3.3.6 Trading volume anomaly

Volume is number of units traded during the timeiquk under study. Technical
analysts use volume as well as price trend to prelde future movements of stock
prices. Murphy (1999, p. 162) explains the relattop between volume and stock
price as “volume should increase or expand in tinection of the existing price
trend. In an up trend, volume should be heaviethasprice moves higher, and
should decrease or contract on price dips”. Theeeftrading volume and share
price is seemed to have a positive correlation.s Tdub section examines the
theoretical background as well as empirical eviésran volume—price relationship.

Sequential arrival of information theory

As referred in Karpoff (1987), Copeland (1976) lkeveloped this model to
explain the positive correlation between tradinfuuee and absolute change in price.
There is a one strong assumption behind the thdétoagsumes that information is
disseminated to only one trader at a time, furthidgrmation causes to one time
upward shift in the demand curve of “optimists” ¥yamount and one time down
ward shift in the demand curve of each “pessinbigtsame X amount. Further, any
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uninformed trader does not infer the content of ithermation from informed
traders’ actions. Copeland says that trading volgererated by a optimist is higher
than the trading volume generated by a pessimeatuse of short sales.

According to the theory, price change and tradiolywme of the next informed
trader is depending on two factors.

I. trading pattern of the previous informed trader
[I.  whether the subsequent trader is an optimist Gimest

Simulation test pointed out that the trading volumas highest when all the
traders were optimists or pessimists. Thereforangh in price and volume has a
positive correlation.

There are some unrealistic points in the theoryadsumes that uninformed
investors can not learn the information from thts ad informed traders. However,
practically, most of the uninformed traders follthve informed traders and they are
passive investors.

Mixture of Distribution Hypothesis (MDH)

MDH has many forms. Epps and Epps (1976) have eeéri@a model and
according to that variance of the price change simgle transaction is depend on
the volume of that transaction. Hence, price andme has a positive correlation.
The information sequential hypothesis (ISH) and Mérd mostly similar. However,
according to ISH information comes to market onteradnother. However, MDH
assumes that information can come even simultaheous

Recent empirical findings of the relation betwedarge in stock price (return)
and trading volume are as follows.

Ciner (2002) examined the simultaneous and lag#ioekships between daily
stock returns and trading volume on Toronto Stoxkhange using TSE 300 index
from 1990 to 2002. There sample period includeeary pre-automation period and
5 years post automation period. They employed allewing vector autoregressive
(VAR) model to test the lag relationship betweeading volume and index returns.

| m k

Rt :ar +Z£br,i Rt—l +Z£Crvt—1 +Z£Di +Ur,t (39)
1= 1= 1=

Where,

R: = index returns

Vi =volume measured by number of shares traded
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D; =dummy variables to capture the day of thelkwnael month of the year effect.
U,y = errorterm
l,m,k = autoregressive lag lengths

Further the contemporaneous relationship betweémnse and trading volume
established by the following Generalized Methodloiments (GMM) approach.

R =by +bV, +bV,; +BR_, +U, (3.10)

The study found that there was a negative reldtipnsetween contemporaneous
returns and trading volume4(b-0.009, p =0.09). However, that relationship \was
more significant after the automation. Results vgamme for lag return model also.

Chen, Firth and Rui (2001) examined the dynamiatie@hs between returns,
volume and volatility of stock indices of nine ratal markets from 1973 to 2000.
Using daily returns, they found that non-absolugtum-volume relationship
(contemporary) as significant for five countriest ihe relationship between
absolute return and value was significant for a# nhine countries. Further, their
Ganger causality test revealed that in the presehcarrent and past returns, past
trading volume has significant (5 percent lavedtiehship with current returns only
for Switzerland and Netherland. Therefore, for nafshe countries trading volume
does not add significant predictive power for fetueturns.

Khan and Rizwan (2001) examined the casual relghipnbetween trading
volume and daily stock returns in Karachi Stock lamye. The study found that
there was a significant lag relationship betweenlitrg volume and stock returns
and they concluded that information content on r@waffect stock returns.

Lee and Rui (2002) examined the individual as aeltross-country relationships
between daily index returns and daily trading vaurithey selected S&P 500,
Tokyo Stock Exchange Price Index (TOPIX) and FimaniEimes — Stock Exchange
(FT-SE 100) as data for the study. The study fouhdt there was a
contemporaneous positive relationship betweenrtgadolume and stock returns in
all the 3 countries. Further, they found that S&BD 5ndex returns and trading
volume has an explanatory power on returns of FT:@Eand TOPIX.

Pisedtasalasai and Gunasekarage (2008) examinedelaonship between
trading volume and stock returns in 5 East Asiaontes, namely, Indonesia,
Malaysia, Philippine, Singapore and Thailand. Thesed daily index data and
corresponding trading volume for their analysise Telationship between returns
and trading volume was examined using VAR. Theyusgolume lag variables as
independent variables in the model. Their study Wwased on the sequential
information arrival model and according to that kagding volume may contain

61



information to predict the future stock returnsefdfore, contemporaneous trading
data was not added to the VAR model. The empirsmatience showed mixed
results. They found significant relationship betwetrading volume and stock
returns for Singapore (lag 2=1.61085=2.27) and a weak relationship for Indonesia
(lag 5 = -0.1412F = 1.00). For other countries there was no sigarftaelationship
between stock returns and trading volume.

Nowbutsing and Naregadu (2009) examined the cordesmgous relationship
between stock returns and trading volume at Maritbtock Exchange (MSE)
taking 36 companies from 2002 to 2008 as the saofpilee study. They examined
the MDH by taking trading volume as the independemtable which represents the
arrival of new information. The study found thaété@ was no relationship between
trading volume and stock returns on the MSE. Thaas justify the above results
as a consequence of few securities registered & MS

Visibility hypothesis

Taking a new approach to volume-return relationskgme researchers have
tested visibility hypothesis. Gervars, Kaniel andingglgrin (GKM) (2001)
developed visibility hypothesis based on viewpowitdMiller (1977) and Mayshar
(1983). Visibility hypothesis holds that when iniggs have diverse opinions about
the value of a stock, the traders who bought theksare optimistic about its value.
Further, when the stock’s supply is limited by shs®lling or margin trading then
the opinion of the pessimistic investors will notaorporate into the stock price and
the stock price will be bias. GKM pointed out thatder such situation, any positive
shock in number of traders giving attention to staxck (GKM named as increase in
the stock’s visibility) will increase demand foretistock (because number of buyers
increase). However, supply for the stock will remaonstant (no excess in sales).
Hence, volume and price move positively. Therefdtes visibility hypothesis
suggests that under market constraints, if mometsa attention is attracted on a
stock its trading volume and price will increase.

Visibility hypothesis was first tested by GKM (2Q0dnd subsequently by Huang
and Heian (2010). GKM examined the relationshipMeen current trading volume
with future returns for NYSE from 1963 to 1996 footh daily and weekly data.
Number of shares traded is used as the measuradufig volume. Portfolios were
formed in accordance with the Jegadeesh and Ti{a298) approach. They formed
high, medium and low volume portfolios based onlydand weekly data and
without rebalancing kept these portfolios for 1, 20, 50 or 100 trading days. Study
found that portfolios with high trading volume tebto be followed by high returns
and vice versa. This high-volume return premium wag when the formation
period was day or a week. It lasted at least AMirigadays and at most 100 trading
days.
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Huang and Heian (2010) examined the risk adjusigu yalue premium based on
all firms listed on NYSE and AMEX from August 1968 December 2005. They
used the conventional method widely used by monmeniierature (Jegadeesh and
Titman 1993) to test the strategy. Formation penad 26 weeks and the holding
period varied from 1 week to 52 weeks. They foundtisgically significant
abnormal returns for high volume minus low volunegtfmlio for holding periods 1-
4 weeks. However, as the holding period increasegbiid 8 weeks, abnormal
returns fallen below 4 percent.

In summary of this sub section, most of the eatlydies on volume-return
relationships examined sequential arrival of infation theory or HMD. Using
daily returns most studies hold that daily stoctumes relate with contemporary
trading volume. Few studies found that there maalilag relationship between stock
returns and trading volume. More recently, Huand &®ian (2010) found that
weekly trading volume has an explanatory power eekly stock returns.

3.4 Multifactor asset pricing models

3.4.1 Intertemporal Capital Asset Pricing Mode(ICAPM)

Merton (1973) as referred in Elton and Gruber (199830-331) has constructed
a generalize ICAPM in which number of sources ofertainty would be priced.
One of the major limitations of the CAPM is thatistvalid only for a one single
period. However, investors invest in assets fortiplel periods and they rebalance
their investment portfolios continuously. Under Iswircumstances standard CAPM
is not valid. Merton has constructed ICAPM, wheotding periods were allowed to
change through time and face with multiple soufesncertainty. Merton showed
that investors would take into account not onlyteymtic risk, but also the
uncertainty of economy in their current economicisiens. This suggested that
investors would form portfolios to hedge away eatthese risks. If sources of risks
are a general concern to investors, then thesee®of risk will affect the expected
returns of securities. Therefore, according to Mexton model multiple betas are
needed to explain expected returns; and that thebauof betas include, one broad
market factor plus other state variables which cffenvestors investment
opportunities. The form of the expected return®etiag to ICAPM is:

R-R; =8,(R, =R )+ B1(Ry — R )+ B,(Ry R )+ oo (3.11)

Where, Ris the expected return of the mode}, R the market factor and;Rand
Ri, represent other risk factors.
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3.4.2 Arbitrage Pricing Theory (APT)

Since, CAPM does not hold, Ross (1976) has propasezlv approach to explain
the pricing of assets. Arbitrage assumes thatioetik free profits can be achieved
by simultaneously buying and selling identical é&ss@he theory has a strong
assumption as if assets do not correlate and fafigct their risk characteristics,
arbitrage opportunities may arise and these wiltjbiekly eliminated by the act of
arbitragers and equilibrium price will be restorétie main difference of the APT
and CAPM is that there are several systematic faskors that affect on security
returns, APT presents in theoretical form as foow

R=E +b,+b,+. .., +b, 0, +&, (3.12)

E; = the expected return on asset |

o =the common factor that affect all asset returns

bj = sensitivity measure of asses returns to the change in the common factor.
& = the firm specific error term.

The common operational form of the APT is,
R,t - Rf,t =ﬂth(Rth - Rf,t)+18j2,t(Rf 2t Rf,t)+""+ﬂjk,t(Rnk,t - Rf,t)+£i (3.13)

The above two models study that asset returns eéquaturns that uncorrelated
with (& orR;) with risk factors and sensitivity to changes thev risk factors. As

APT does not specify any factors, it can neverdisfied and researchers who want
to test the model would have to propose viableofactHowever, one thing should
be noted here, APT does not necessarily contrasC&PM, in the extreme case it
consistent with the single index market risk fagi®y- R;) (Elton and Gruber, 1995,
p. 387). The coming part of this section explamesémpirical findings of APT.

Roll and Ross (1980) were the pioneers of APT tddtey used individual equity
data of NYSE and American Stock Exchange (AMEX)rawe period 1962-1972.
Their final conclusion was that five factors werersithan enough to explain the
variability of stock returns. However, they pointaat that at least 3 factors needed
to load in APT model. Subsequently, Chen, Roll &ubks (1986) attempted to
identify these factors. They used macroeconomicalibes to test the effect of
economic forces within an APT model. They foundt lidlowing macroeconomic
variables systematically explain stock market metuthe spread between long and
short interest rates, expected and unexpectedianflandustrial production, and the
spread between high and low grade bonds. Howewvest moting has the finding
that market index did not have significant impaat siock returns. This further
concludes the failure of CAPM.
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Dhrymes, Friend and Gultekin (1984) found that nemtif factors concluded by
Roll and Ross (1980) were depending on number afrges in the sample. For
example, if the group consists 15 securities, amg or two factors may enough to
explain the returns. For an example, if the nundbesecurities in the sample reaches
60, five or six factors could be enough to expth@ variation of returns. Therefore,
the findings suggest that number of factors neaddde APT model is not certain.
Based on APT approach, Fama and French (1993) dwsdoped the “ Fama and
French three factor model”.

3.4.3 Fama and French three-factor model

The paper written by Fama and French (1992) matie#rang point in assets
pricing models. They made the first empirical imigegtion to evaluate the joint
effect of market beta, size, E/P, leverage and BYMxplaining the cross-sectional
average returns of all non-financial NYSE, AMEX aNASDAQ stocks from the
period 1962-1989.

Fama and French first sorted all the stocks basedharket capitalization and
grouped into 10 portfolios and subsequently thestesostocks under each size
deciles and formed 10 portfolios based on past@4#i6nth beta estimates. They
used Fama and MacBeth (1973) cross-sectional @greso regress the portfolio
returns on the specified explanatory variablesviddially as well as jointly. Their
findings were as follows.

l. Beta was not statistically significant when use@ aggle explanatory factor.

[I.  Even though leverage and E/P effects were signifiadnen they were used as
explanatory variables individually, when used jlyintheir effects were
subsumed by size and B/M factors.

lll. They concluded that, if assets were priced ratipnakks of stock are
multidimensional. This means one dimension of visls provided by size and
the other dimension of risk was proxy by B/M.

Based on the findings of the previous paper, Fanth Ferench (1993) further
examined the relation between dependent varialdlesook and bond returns and
independent variables of firm common risk factoiiey used three stock market
factors and two bond market factors as independanébles. The stock market
factors were size, B/M factor and market index. Thvemd market factors were the
term structure of rates and default risk. They ufiesl time series regression
approach of BJS (1972), monthly returns on stockklamnds were regressed on the
returns to market portfolio of stocks and mimickpagrtfolio of size, B/M and term
structure risk factors. The time series slopes weaed as factor loadings and size
and B/M had a clear interpretation as risk factsgivities of securities.
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Sample of the study included NYSE, AMEX and NASDASfpocks and U.S.
corporate and treasury bonds over the period 1963-1

In this study Fama and French created B/M and simmicking portfolios by
taking the returns difference between the bottonp&@ent and top 30 percent of
the ranked values of B/M and size portfolios. Biwmnicking portfolio was created
in the way that neutralize the size effect and smmicking portfolio was created in
the way that neutralize the B/M effect. The interase change represented the bond
risk and default risk was coming form the changescdonomic conditions.

They used excess returns of 25 portfolios formedina and B/M as dependent
variables. The 25 portfolio excess returns wereassed on the following model.

Ri =Ry =a; + (R = Ry) + §SMB + R HML, + mTERM, +d DEF, +&; (5 14

Where:

Ri-Rqx = the portfolio excess return at titne

R.Rix = the market excess return at time

SMB; = the mimicking portfolio return differencetiaeen the 30 percent smallest
and largest stocks (SMB: Small Minus Big)

HML; = the mimicking portfolio return difference betan the 30 percent highest
and lowest B/M portfolios. (HML: High Minus Low)

TERM; = the spread between long-term government bondaremonth Treasury
bill

DEFR = the portfolio return difference between loegrt corporate bonds and
long-term government bonds.

Eix = the portfolio specific error term.

This model was used to answer for two specifictgaseing issues.

I. If assets are priced rationally, variables thatratated to average returns, such
as size, B/M must proxy for sensitivity to commaskrfactors in returns. This
was measured by’Ralue of the model.

[I. The model used excess returns (portfolio returnsumirisk free returns) as
dependent variable and either excess returns orimgestment portfolios as
explanatory variables. In such regressions, a sytified asset pricing model
produce intercepts that are equal to 0. This imsplieat there are no excess
returns left unexplained by the model.

The results indicated that both size and B/M factprovided significant
explanatory power for the stock returns and mabieth was also found to be
significant and it was not subsumed in size and B&dtors. When three stock
market factors were added to the time series regmes, the intercept term was very
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close to zero. Only 2 out of 25 intercepts in ¢ factor regression differed from
0 by more than 0.2 percent per month. Intercesecto O said that the regressions
that included R-R;, SMB and HML to absorb common time series varratio
returns do a good job explaining cross-sectionahtian in stock returns. When the
two other bond market factors added to the timesaegression of stocks, there
was no effect on the intercept term produced bythhee stock market factors. The
results suggested that Fama-French three factoreimbads the following
specification.

Ri-Rii=a,+B (R, ~R;;)+sSMB + hHML, + ¢, (3.15)

Fama and French (1996) provided further empiricatience on three-factor
model, using NYSE, AMEX and NASDAQ stocks over fhexiod 1963-1993. The
model appeared to capture a number of anomaliesamtitired by the CAPM. The
three factor model captured the patterns in retobserved when portfolios were
formed on E/P, cash-flow-to price (CF/P) and sglesvth and long term contrarian
strategies documented by DeBondt and Thaler (1986)vever, the three-factor
model did not explain the medium term momentumtagy of Jegadeesh and
Titman (1993).

Fama and French (1996) reveled that their threterfmevere unable to explain the
momentum effect of Jegadeesh and Titman (1993)reftve, Carhart (1997)
expanded the Fama and French three-factor modekimglucing momentum factor.
The momentum factor was calculated by taking thfemince of equal weighted,
average returns of firms with the lowest 30 perdasit year returns and the highest
30 percent last 12 months returns. Carhart fourad the proposed four factors
explain most of the cross-sectional variation afckt returns in mutual fund
portfolios created from 1963 to 1993.

More recently, Simlai (2008) re-examined the thf@etor model of Fama and
French (1993) using NYSE, AMEX and NASDAQ stocksnfr July 1926 to June
2007. He used the generalized autoregressive comalithetroskdastic model and
found that B/M played a stronger role in explainengrage stock returns and the
empirical results strongly supported the findinggF@ama and French (1993).

Now, Fama and French three factor model has betbhenbench mark model in
explaining variation of stock returns. As a restiiis model has tested on other
international markets also.

Drew and Veeraraghavan (2002) examined the alofityama and French (1996)
model capturing cross-section of average stockrmstéor the Malaysian setting
from December 1992 to December 1999. They fouatttie two mimic portfolios
of SMB and HML generated a return of 17.70 pereamd 17.69 percent per annum
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respectively. However, the market factor generaea®turn of 1.92 percent per
annum. They concluded that the Fama and French3j16fbdel was a good
representation of the risk factors for Malaysiaeytalso found that the average
coefficient of determination @Rfor size and B/M portfolios was 0.90.

Wang and Xu (2004) examined the three-factor mtwlél-shares in the Chinese
equity market. The sample period was from July 1886ugh June 2002. Size
factor was found to explain the cross-sectiondkdiinces in returns, but contrary to
U.S. findings B/M was not helpful. Additional factdree float (ratio of shares in a
public company that are freely available to invespublic) served as a proxy for
omitted risk factors. Therefore, three-factor modelmarket, size and free float
significantly increased the explanatory power e tharket model from 81 percent
to 90 percent. This study uncovered a new assahgrmodel which was unique to
the Chinese markets.

Malin and Veeraraghavan (2004) examined the Fardd=aench model for three
European markets. They found that size anomalytwsfor France and Germany
and reversed in UK. Rather than a value premium thend a growth premium for
all the three markets. The model explained 69 mer&2 percent and 83 percent for
France, Germany and UK respectively.

In another study by Drew, Naughton and Veeraraghg2803)compared the
explanatory power of a single index model with theltifactor asset-pricing model
of Fama and French (1996) for Hong-Kong, Korea, aysila and the Philippines.
Theirfindings suggested that the CAPM beta alone wasufficient to describe the
cross-section of expected returns. The explangiowers of single index models
were 40 percent, 51 percent, 71 percent and 4Zmpefor Hong Kong, Korea,
Malaysia and Philippines respectively. When the sind B/M factors added to the
model, explanatory powers increased to 62.5 per@@&id percent, 89.3 percent and
65.3 percent respectively.

Bahl (2006) studied the Fama and French (2003)tlaetor model of stock
returns along with its variants. Including the daetor CAPM for 79 stocks listed
on the BSE-100 stock market index for India. Theere strong evidence for the
market factor, size and B/M. There was strong ewidefor the market factor in all
the portfolios, having highest explanatory poweére Btudy confirmed that the three
factor model captured better the common variatibthe stock returns than the
CAPM.

Konstantinos (2008) examined the significance ef slze, B/M and momentum
risk factors in explaining portfolio returns in tiAaustralian Stock Market (ASM).
Overall findings confirmed existing evidence tHatre was a strong size effect and
a weaker B/M effect in the ASM. Further, momentweturns have limited power in
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explaining realized returns. Additionally, they oefed that average B/M factor
returns were positive in both good and bad mariaes while momentum factor
showed counter results. The size factor showedipeaaverage returns in the up-
market and negative average returns in the dowrenhar

Bundoo (2008) examined the Fama and French modeStack Exchange of
Mauritius from January 1998 to December 2004. Basedample of 40 stocks they
found that the time variation in betas was prided,the size and B/M equity effects
were still statistically significant. The Fama afnch model was therefore robust
after taking into account the time-variation indet

Misirli and Elper (2009) investigated the impactcoSkewness on the variation of
portfolio excess returns in Istanbul Stock Exchafi§&) over the period July 1999
to December 2005. The findings revealed that coskew was able to explain the
size premium in ISE. Hence, the basic two-momenPMAwithout the coskewness
factor would under estimate the return of size fpbas. Cross-sectional analysis
uncovered that coskewness has a significant additiexplanatory power over
CAPM, especially for size and industry portfolidsowever, coskewness did not
have a significant incremental explanatory powesrdvama-French factors in ISE.

3.4.4 Other factor models

Chen, Hamao, and Lakonishok (1991) examined tlaioakhip between cross-
sectional difference in expected returns with ffwmdamental variables, namely,
E/P, size, B/M and cash flow-to-price ratio basedTokyo Stock Exchange data
from 1971-1981. They employed a multivariate CAPMdeal with both value
weighted and equally weighted index return premitmnsontrol for systematic risk.
The multivariate test revealed that both size aritMl Batios have a positive,
statistically significant relationship with the sgssection of stock returns.

Mobarek and Mollah (2005) studied the relationsiepieen firm specific factors
and stock returns in Bangladesh. Their study ireduéi23 non-financial companies
listed on the Dhaka Stock Exchange (DSE) from 1888997. First, betas for
individual companies were computed using univamaggession and in the second
stage multivariate pooled regression was run ingtydariables: beta, size, ratio of
B/M, volume, dividend vyield, positive earnings yielnegative earnings yield,
positive cash flow yield, negative cash flow yieldyerage, growth and industry
dummy. The study did not support the CAPM of a pesirelationship between
share return and beta. However, they found thaabims such as size, B/M, and
volume of shares traded, earnings yield and cash flield have a significant
influence on share returns
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Using monthly data from Shanghai and Shenzhen stemikets from 1994 to
2002, Wang and lorio (2007) found that neither @e5 beta nor the time-varying
beta was related to stock returns in A-shareshEugrthere was no evidence that the
A-share market has become increasingly integraiéu either the world market or
the Hong Kong market over the sample period. Theyfidd, however, that the
B/M ratio and size were important factors in explag variations in A-share returns.

Another study examined 207 firm-specific attributetng the Fama and MacBeth
(1973) approach from June 1994 to May 2004 in AB&ngburg and Janari, 2008).
The study found that 27 variables have displayedegxe of the ability to explain
the cross-sectional variation in share returns beybat explain by beta. Then they
used all the 27 time series variables to createulivariate model. The sets of
multivariate regressions were started with the masivariately significant
characteristics, and thereafter characteristice wealuded in the regression one at a
time (in order of the statistical significance ofiivariate test). Until the least
significant variable displayed an insignificant mg#e student’'s (1908) t-test at 5
percent level was taken as the cut-off point) @f time-series of controlled slopes.
The variable was then removed and then the praf@ssorporating more variables
in the regressions continued until all variablegehleen tested. Finally, a five factor
characteristic based model for the ASE was emplyickerived, which comprised:
(@) prior 12 month returns, (b) B/M value, (c) twear percentage change in
dividends paid, (d) CF/P, and (e) two year pemgatchange in M/B value as
explanatory variables.

Gharghori, Lee and Veeraraghavan (2009) provided eeidence on market
anomalies and the ability of Fama and French (20@3)el and other anomalies in
explaining cross-section of expected returns. Thagtings supported with prior
research and found evidence of a size effect, a@&fdtt and an E/P effect. Further,
they found a new anomaly for Australia, a CF/Pa&féend an E/P and CF/P effect in
firms that report negative earnings and cash floespectively. However, they did
not find evidence of leverage or liquidity effecBut they have not adjusted risk
when test the anomalies. Their asset pricing telstaved that the Fama—French
model failed to explain the returns of their testrtfmlios and is thus less than
satisfactory in pricing assets in Australia.

3.5 Empirical evidence from CSE

Although CSE in its present form goes back to eh8§5, few studies have been
carried out about the behavior of stock returns.oAg them Nimal (1997)
Samarakoon (1996, 1997), Banadara (2001), Nanayak{2p08) Pathirawasam
(2010a and 2010b) are important.
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3.5.1 CAPM and factor models

Nimal (1997) investigated relationships betweenclstoeturns and selected
fundamental variables (beta, size, E/P and B/Mhaisiearly data for the period
1991 to 1996. He tested the CAPM to see the relstips of the above variables
with stock returns. A simple and multiple regreasimodels were used for the
analysis. The study found that average stock retand 3 were not related.
However, E/P ratio showed a strongly positive refatwith average returns. B/M
and leverage did not relate to average returnayrsgnificant manner.

However, Samarakoon (1997) found different resintism Nimal (1997). Using
daily stock returns from 1991 to 1997 period, henfib that average stock returns
and  were strongly related. However, E/P ratio showestrang positive relation
with average returns. Size, B/M and leverage didr@late to average returns in any
significant manner.

Nanayakkara (2008) examined the company size, BAdl market factor in
explaining cross-section of expected stock returrfsri Lanka. Sample of the study
covered 101 listed companies which were selecteddan availability of at least
eight years of accounting and market data from a@an998 to December 2005.
Another criteria to select a company for the stwdg to have traded at least once a
month during the sample period. Only capital gajidd has been considered in
computing stock returns.

In the methodology, each year June all the compainighe sample have been
allocated to five groups based on market capitadimerom small to big portfolios.
Similar method was used for B/M portfolios. He fduhat there was an evidence of
1.45 percent monthly difference of returns betwé®smn smallest size stocks and
largest size stocks. Similarly, B/M sorted poribslishowed a difference of 2.09 of
monthly return between stocks of largest B/M anddst B/M stocks. However, he
has not adjusted risk to see whether the excessseshow similar results. He has
used the Fama and French (1993) approach to depeltiplios in order to analyze
the explanatory power of variables on portfolistiick returns.

They found that Jensen Alfa of each regressioredoszero and they concluded
that the three factor model is capable to capturenas-section of stock returns in
the Sri Lankan stock market 187 percent). However, the author was silent about
the incremental explanatory power of each factdividually.

Even though the author was silent, the table 6.Bi®fstudy revealed that there
was no size effect when stocks were sorted inteetiportfolios and the B/M effect
was controlled. The B/M effect adjusted small so@tfolios generated average
returns of 0.73 percent and the corresponding vedudarge size portfolio 0.70
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percent. Therefore, the small size portfolio ouipened the large size portfolio by
0.03 percent. Hence, application of Fama and Frehote factor model to Sri
Lankan data is irrational.

In another study, very recently Pathirawasm (20l@agstigated the value
relevance of earning based accounting informatiosee how value relevance has
changed with the introduction of new informationtteology in the CSE. Sample of
the study included 129 companies selected from @pmsectors at CSE. Cross-
sectional and time series cross-sectional regmesgere used for the data analysis.
Study found that earnings per share and returrsgaity have a significant impact
on market price. However, the explanatory powecarhbined variables was below
average. Further, value explanatory power of egmimas considerably improved
after the new information technology adoption atEC%urther, Pathirawasam
(2010b) found that both earnings per share and boalke per share are
economically and statistically related with stoclces in the recent years.

3.5.2 Efficient market hypotheses

There are few studies coming under weak form amai-s&ong form efficient
market hypotheses.

Samarakoon (1996) examined first-order-autocorozlabf daily, weekly and
monthly returns of the (CSE) in 1985-1995 samplaeopeusing data from two
market indices and sector indices. The study faigdificant autocorrelation value
of 0.50 and Rof about 0.30 in the daily market returns for t1$91-1995 period.
Further, autocorrelation values of monthly and vieekere 0.27 each with an
explanatory power of 0.07. Thus the evidence regecandom walk model of stock
returns for market indices.

Bandara (2001) examined two well known phenomenénancial economics
known as the January effect and monthly seasonadityg ASPI returns of the CSE
from 1985-1998. Results of both parametric and pemametric tests confirmed the
non-existence of a January effect or a monthlysesdy on the CSE.

Further, Pathirawasm (2009) examined the marketticeato Sri Lankan stock
dividends from 1998 to 2007 using the event anslysethodology. The positive
abnormal returns in Sri Lanka (CSE) were much highan any other international
findings on the announcement day. Even after cbimgo the contaminated
information, abnormal returns for pure stock divide were positively significant
on the announcement day. Further, announcementadaprmal returns were
positively related with the size of the stock desdl announcement. Therefore, these
findings, based on CSE expand the empirical evielencthe signaling hypothesis
of stock dividends.
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Pathirawasam (2010c) re-examined the autocorraktd index returns of CSE
in order to provide latest evidence on predictgbdf short-horizon returns. Further,
he examined whether predictability of short—horizeturns in CSE was due to
infrequent trading behavior of stock. This studgdishe two market indices of the
CSE; ASPI and MPI from February of 1985 to June3208tudy used the univariate
time series regression to test the first-order-@utelation of index returns.
Residual adjusted returns were used to adjushmirtfrequent trading behavior of
stocks. The study found that CSE returns werea tertain degree, predictable
based on previous returns for ASPI and MPI on daugekly and monthly basis
during the period 1985-2009. Further, study rewkalbat the first-order-
autocorrelation of ASPI and MPI for daily weekly daimmonthly returns has
completely removed when returns were adjustedi@iirtfrequent trading. Hence, it
showed that the rejection of the random walk madeASPI and MPI returns was
due to potential bias in infrequent trading of CS&cks.

Summary

This chapter explained in to details the theorétspects of asset pricing models
and their empirical investigations. Literature peth out that CAPM was
empirically failed due to some weakness of the rhofle a result, many market
anomalies emerged. Literature relating to five rmadnomalies, namely E/P, B/M,
size, trading volume and momentum were discusseadveMer, very few studies
were found on market anomalies on conditional ntarkiglostly, anomalies were
true in bear market than in bull market. Furthéapater outlined literature on asset
pricing models. Literature revealed that Fama amenéh three factor model
outperformed the CAPM. At last, literature relatitm Sri Lankan market was
considered. It is evident that there is no an iptdestudy relating to determination
of stock returns in Sri Lankan context. NanayakkK@@08) has attempted to apply
Fama and French three-factor model to Sri Lankaa dat in the absence of a size
anomaly, its validity for Sri Lankan data is in gtien.
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CHAPTER FOUR
RESEARCH METHODOLOGY

4.1 Introduction

This chapter describes the research methodology/tos&gchieve research objectives.
The following flow chart shows the steps followattler the research methodology.

e

v

Develop research hypothesis

!

Sample and data

.

Variables

.

Test for descriptive statistics

v

Examine market anomalies

Nox s

Is anomaly true?

Yes
L Create factors
Develop factor models
v

s

Figure 4.1 Overview of research methodology
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As shown in the flow chart the methodology conswidtseveral steps. Research
methodology was begun with developing hypothesext,Nsample and data were
described. As the third step, collected data wemverted into variables. Next,
before use the data in regression analysis deiseriptatistics were calculated in
order to ensure their reliability. As the next stegrket anomalies were tested. If the
anomaly exists, that variable was used for the sfi. The next step was to create
factors and finally, each factor was added to &ofamodel in order to decide the
best combination of factors which explain the Maitity of stock returns.

4.2 Research hypotheses

The following hypotheses were developed to addthssresearch objectives
reported in the chapter one. As reported in chagter all the objectives were also
tested in conditional markets (up-market and dovamket) in addition to
unconditional market (full period).

Following alternative hypotheses [jHwere developed in order to achieve the
research objectives. All the hypotheses were dpeel based on past empirical
studies reported in the previous chapter.

Hypothesis one: E/P anomaly

Two alternative hypotheses were developed to kesE&fP anomaly in the CSE.
The first alternative hypothesis was developecett the E/P effect in the CSE. If
the following alternative hypothesis is accepteshtk/P effect persists in the CSE.

H, - The average monthly return of high E/P (HE/P) mbiifis different from the
average monthly return of low E/P (LE/P) portfolio.

The second alternative hypothesis was developééstathe E/P anomaly in the
CSE. If the CAPM fails to explain the average mesuof HE/P or LE/P portfolio,
then the E/P anomaly persists in the CSE. Therefinve following alternative
hypothesis was developed to test the E/P anomaheiCSE.

H:, Monthly excess returmuj of HE/P portfolio or LE/P portfolio is not equtd
zero.

If Hy4is accepted and one of the HE/P or LE/P portfohas significant excess
return, then the E/P anomaly persists.

The above hypotheses were tested in full periodvels as in conditional periods
also.
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Hypothesis two: B/M anomaly

Second hypothesis was developed to test the B/Mnalyoin the CSE. Two
alternative hypotheses were developed to test thkeaBomaly in the CSE. The first
alternative hypothesis was developed to test thé Bffect in the CSE. If the
following alternative hypothesis is accepted théM Bffect persists in the CSE.

H, . The average monthly return of high B/M (HB/M) polib is different from the
average monthly return of low B/M (LB/M) portfolio.

The second alternative hypothesis was develop¢estahe B/M anomaly in the
CSE. If the CAPM fails to explain the average nesuof HB/M or LB/M portfolio,
then the B/M anomaly persists in the CSE. Thereftiie following alternative
hypothesis was developed to test the B/M anomatlgerCSE.

H, . Monthly excess returruj of HB/M portfolio or LB/M portfolio is not equalo
zero.

If H, 5 is accepted and one of the HB/M or LB/M portfollwss significant excess
return, then the B/M anomaly persists.

The above hypotheses were tested in full period@kas in conditional periods
also.

Hypothesisthree: Size anomaly

Third hypothesis was developed to test the sizemaho in the CSE. Two
alternative hypotheses were developed to testizeeasiomaly in the CSE. The first
alternative hypothesis was developed to test the sifect in the CSE. If the
following alternative hypothesis is accepted thiee sffect persists in the CSE.

Hs. The average monthly return of large size (LS) pdidfis different from the
average monthly return of small size (SS) portfolio

The second alternative hypothesis was developaéstathe size anomaly in the
CSE. If the CAPM fails to explain the average resuof LS or SS portfolio, then the
size anomaly persists in the CSE. Therefore, tllewng alternative hypothesis
was developed to test the size anomaly in the CSE.

Hs - Monthly excess returruf of LS portfolio or SS portfolio is not equal tern.

If Hs ;is accepted and one of the LS or SS portfoliossigasficant excess returns,
then the size anomaly persists.
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The above hypotheses were tested in full periodvels as in conditional periods
also.

Hypothesis four: Momentum anomaly

Forth hypothesis was developed to test the momeatwmaly in the CSE. Two
alternative hypotheses were developed to test hentum anomaly in the CSE.
The first alternative hypothesis was developedeti the momentum effect in the
CSE. If the following alternative hypothesis iscapted then momentum effect
persists in the CSE.

Hso The average monthly return of winner (WI) portfoi® different from the
average monthly return of loser (LO) portfolio.

The second alternative hypothesis was developéestahe momentum anomaly
in the CSE. If the CAPM fails to explain the averagturns of WI or LO portfolio
returns, then the momentum anomaly persists IrCtBE. Therefore, the following
alternative hypothesis was developed to test thmeméum anomaly in the CSE.

H4, Monthly excess returns of WI portfolio or LO portfolio is not equal taero.

If H,.5is accepted and one of the WI or LO portfolios $igsificant excess return,
then the momentum anomaly persists.

The above hypotheses were tested in full periogledisas conditional periods also.
Hypothesis five: Trading volume anomaly

Fifth hypothesis was developed to test the tradimlgme anomaly in the CSE.
Two alternative hypotheses were developed to hestrading volume anomaly in
the CSE. The first alternative hypothesis was dgpesd to test the trading volume
effect in the CSE. If the following alternative gothesis is accepted then trading
volume effect persists in the CSE.

Hs . The average monthly return of high-volume (HV) paio is different from the
average monthly return of low-volume (LV) portfalio

The second alternative hypothesis was developetedb the trading volume
anomaly in the CSE. If the CAPM fails to explair tAverage returns of WI or LO
portfolio, then the trading volume anomaly persiststhe CSE. Therefore, the
following alternative hypothesis was developedt the trading volume anomaly.

Hs . Monthly excess returruf of HV portfolio or LV portfolio is not equal toezo.
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If Hs ,is accepted and one of the HV or LV portfolios bamificant excess return,
then the trading volume anomaly persists.

The above hypotheses were tested only in the ugehaondition.
Hypothesis six: Factor models

The main objective of the study is to develop atdiaanodel to explain the
variation of stock returns. The factor model wasgaligped step wise. Starting from
the market model (market factor), other factorsenstded one by one to the model.

The incremental adjustelii2 and regression coefficient of new factor were used
test the statistical explanatory power of the newtdr. Therefore, alternative
hypotheses of adding a new factor to the model wiereloped as follows. The
alternative hypotheses were same for conditionaketsa also.

He = The incremental adjustela2 of the new factor entered to the model is positiv

Hs» The regression coefficient of the new factor isemal to zero

4.3 Sample and data

4.3.1 Sample of the study

The sample of the study included all the votingck$o(266 companies including
delisted companies) listed in the CSE from Jand&95 to December 2008. The
appendix A presents company codes and names ofatoespused for the study.
The selection of the beginning period of the stadyJanuary 1995 was due to the
liberalization of CSE. In 1991 the CSE was openadfdreign transactions and
since 1995 the post liberalization period was sth(fdaleel and Samarakoon, 2009).

This study was carried out for both unconditionsiveell as conditional market
situations. Unconditional means for the total pgr@md conditional means the total
period is divided into two sub periods as down-readnd up-market. In accordance
with Rutledge et al.(2008) two sub periods havenbdentified by examining the
behavior of cumulative returns of the ASPI. As shaw the figure 4.2, from June
1995 to August 2001 was identified as the down-magnd from September 2001
to December 2008 was identified as the up-markieé donditional markets were
added as a moderating variable to the figure 4Bfmure 4.4 reported in section
4.6 and 4.8.
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Cum. Returns of ASPI from June 1995 to Dec. 2008
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Figure 4.2 Cumulative returns of ASPI from June3.89December 2008

4.3.2 Data used for the study

Share prices, number of shares outstanding andhdgrasdlume of each stock
came from the CSE data library 2008. Other accogmndiata of each company was
gathered from the ‘Hand Book of Listed Companiesblshed by the CSE and
annual reports of respective companies. Short tetenest rate data was collected
from the annual reports of Central Bank of Sri Lankhe trading volume data was
available only after year 2000. Six kinds of rawadavere used in the analysis.
Definitions of the raw data are as follows.

Table 4.1 Data used for the study

Raw data Data description

l. Monthly stock Monthly stock price is the closing price of stocktbe
prices last day of the month at which stock is traded

1 Earnings Net profit attributable to ordinary shiotders

1%

lll.  Shares outstandingShares outstanding are the number of ordinary sharsg
outstanding as at end of June in each year

V. Book value Share holder equity
V. Trading volume Number of shares traded
VI.  Three month Rate of interest for three months Treasury billSiin

Treasury bill rate | Lankd

L This study used the three month Treasury bill eat¢he risk free rate because it has lower inflatisk than the 12

months Treasury bill rate. Further, the three hadieasury bill rate was converted to monthly yéelicause stock
returns were computed on monthly basis. Thisgs aimilar to the other previous studies (see, FanthFrench,

1993; Simlai, 2008).
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4.3.3 Issues in data and measurements

As all the data were secondary, financial datasetiveas no major concern over
the ethical issues as one would have if he or skd data that are related to human.
However, following issues were considered in oremcrease the quality of the
data.

Survivorship bias

It means inclusion of only surviving companieshe sample of the study. Kotari,
Shanken and Sloan (1995) pointed out that survivprisias significantly affect on
the CAPM anomalies. Therefore, this study includedn delisted securities to the
sample until the company was delisted. By the ehd®@)8 there were 235
companies listed in the CSE. However, this studsimered 266 companies for the
analysis including delisted companies up to the dadelisting.

Thin trading problem

Pathirawasam (2010c) found that most of the statk€SE are not traded
everyday. Further, thin trading induces autocotiahain the time series of returns
for a series would other wise exhibit serial indegence. This issue was controlled
by taking monthly returns instead of daily retuemsl removing the stock from the
sample, if it has not traded half (6) of the monithsan investment horizon (12).
However, it was re-included to the sample if itisfegd the above condition in the
subsequent investment horizon.

Look-ahead bias

It is a bias caused by using data which are notayatlable but assumes to be
available. When computing the P/E and B/M ratiGanengs and book value data
will come to investors’ hand when they receive #mnual report of the company
and not at the last date of financial year. In otdeaddress this issue, earnings and
book values were divided with June™@rice of the stock. Therefore, it was
assumed that annual reports of the companies weach to the hands of share
holders before the end of June each year.

Portfolio returns

Individual stock beta is instable than portfolidd€elrherefore this study considered
portfolio returns instead of individual stock retarfor the analysis.
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4.3.4 Data Preparation

Under this sub heading, computation of monthlylst@turns, return adjustments,
adjustment for outliers, and computation of E/ResiB/M and change in trading
volume ratios were discussed. Following steps vi@tewed in preparation of the
data.

Step 1. Computation of monthly stock returns for each company
Monthly stock returns were computed for each of266 stocks in order to make

the price series stationary. Monthly log returngeveomputed for each company as
follows.

Ri=In(R;/R ) (4.1)
Where,

P = the closing price of compamnyor montht

P .. =theclosing price of compamyor previous month

Step 2: Adjustmentsto returns

Monthly returns were adjusted for the various begsetceived to the investor.
They were cash dividends, stock dividends and iggues. The following formulas
were used to adjust the individual company retfownshe benefits.

Adjustment for cash dividends

The cash dividend adjustment was made on the nainithich ex-dividend date
was occurred.

Re=In((R: +D)/R) (4.2)

Where, D, = Cash dividend of company

During the period from January 1995 to December 8200769 dividend
announcements had been made by the companies sartijde and all of them were
adjusted to the returns computed in the equatibuging the equation 4.2.
Adjustment for right issues

The right issue adjustment was made on the monthhath ex-right date was
occurred.
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Ry =In((A+RR*R)/(RR*F +R, ) (4.3)
Where, RR is the rights ratio,iB the per share price of rights
During the period from January 1995 to December820067 right issue

announcements had been made by the companies|avfdotla@m were adjusted to
the returns computed in the equation 4.1 usingthmtion 4.3.

Adjustment for stock dividends

The stock dividend adjustment was made on the manthhich ex-dividend date
was occurred.

R, =In((@+BR*R)/(R4) (4.4)

Where, BR is the bonus ratio

During the period from January 1995 to December82@56 stock dividend
announcements had been made by the companiessartide and all of them were
adjusted to the returns computed in the equatibuging the equation 4.4.

If all cash dividend, stock dividend and right issex- dates were on the same
month for a company, the adjustment was done &snsl

R =In((@+RR+BR * (R, + D))/(BR*F + R ,)) (4.5)
Step 3: Controlling for Outliers

Data quality is important for any type of statiatitest. When it is taken a large
array of data it is common to find at least a femtadcomponents are extremely
higher than others afice versaand those are called “outliers”. An outlier canthe
outcome of either:

I.  Share price data entered to the computer wasrgwor

[I.  Outlier is a result of omission to adjust stockures for cash dividends, stock
dividends, right issues, or stock splits.

[ll. Outlier is not an error in data but it is a reflentof true behavior of investors.

No one can be sure as how outliers come. Therenargtatistical packages to
detect the sources of the outlier. Therefore, bpson is to delete the outliers.

This study used the Grubbs’ (1954) Extreme StudedtDeviate (ESD) method
for identifying outliers. This test statistic showether that a value is come form
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the same Gaussian population as the other variablédee sample. Following
formula was computed to identify how far the outfrem other variables.

X - X|
Z= . (4.6)
X
Where,

\)7 - X\: the absolute value difference between the owlerthe mean value
o, = standard deviation of the X variable.

Next, it is vital to find out that a critical leveF confidence to determine whether
the data item is with in the confidence level ot side. If Z is large, the value is far
from others. This study used Z=3 as the criticdl@avhich holds that the value is a
outlier at 99 percent of confidence level.

Step 4. Computation of E/P, B/M, size and changein trading volume
E/P ratio

E/P ratio was computed as follows

Earnings per sharebefore extra ordinary items
Monthly stock price end of June

B/M ratio

Book-to-market ratio was computed as follows

Book value per share
Monthly stock price end of June

Size (market capitalization)
Size of a company was computed on a monthly badisllaws.

Price of the stock X number of shares outstanding

Fama and French (1993) defined book value as fellddook value of share
holder's equity plus balance-sheet deferred taxa$ iavestment tax credit (if
available), minus the book value of preferred stock
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Change in trading volume

In((Vol;, —=Vol;;4)/Vol;_,) (4.7)
Where,
vol, , =the trading volume of companfor montht

Vol .., = the trading volume of companyor previous month

4.4 Variables

This sub section focused on variables that wereal usetesting the market
anomalies. Therefore, this section was devoted dmplaining formation of
portfolios and computation of market returns.

Portfolio formation

Formation of portfolios was based on criterion thave been reported to affect
returns or known as CAPM anomalies. Portfolios wierened using the following
variables in order to test the market anomalies.

E/P portfolios

End of June every year stocks were ranked fronlawest to highest E/P ratio
and divided into three groups. Then, average ratfieach portfolio was computed
for next 12 months and that process was continnesughout the whole study
period. Portfolios were rebalanced every year. Tighest and the lowest E/P
portfolios were used to test the E/P anomaly.

Size portfolios

Size portfolios were formed by ranking stocks basednarket capitalization of
stocks at the end of June each year and divided3irgroups. Then, average return
of each portfolio was computed for next 12 monthd #hat process was continued
throughout the whole study period. Portfolios weslealanced every year. Portfolios
used to test the anomaly were the lowest 1/3 oketarapitalization and the highest
1/3 of market capitalization.

B/M portfolios
End of June every year stocks were ranked fromatwest to highest B/M ratio

and divided into three groups. Then, average retfieach portfolio was computed
for next 12 months and that process was continbesughout the whole study
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period. Portfolios were rebalanced every year. Tighest and the lowest B/M
portfolios were used to test the B/M anomaly.

Six months trading volume portfolios

At the end of each month, from September 2001 te 2008, all eligible stocks
in the sample were ranked based on their past @hsdrading volume change, and
the ranked stocks were divided into three port®olibat have the highest, middle
and lowest volume changes over time. Then, avemgen of each trading volume
portfolio was computed for the next 6 months. Thefplios were rebalanced every
month. The portfolios taken for the test of traduzdgume anomaly were the highest
one third of volume change and the lowest one tiiitthe volume change.

Six months momentum portfolios

At the end of each month, from January 1995 to RQ@8, all eligible stocks in
the sample were ranked based on their past 6 mogtinss, and then grouped the
stocks into three equally weighted portfolios basedthese ranks. Then, average
return of each portfolio was computed for the néximonths. Portfolios were
rebalanced every month. Portfolio with the highestrns is the winner portfolio
and portfolio with the lowest returns is called fbser portfolio. Winner and the
loser portfolios were considered for the test eftiomentum anomaly.

4.5 Tests for descriptive statistics

This study mainly depended on regression analgsisniques. Linear regression
method will generate unbiased coefficients onlgtata inputs are free from defects.
Before present descriptive statistics, it is betiteexamine the basic assumptions of
the regression model. The regression model haswilfj assumptions as per
Gujarati (2005, p. 192).

I.  The stochastic disturbance or stochastic error terhaving zero mean value,
or

E(u,/X;;)=0

II.  The stochastic error term is serially uncorrelated
Couu;,u;)=0 (i#])

[ll.  Homoscedasticity or equal variance of error terms
Var(u,) = o?

This means variance of for each factor X(conditional variance of)) is some
constant positive number equaldo This meansi is having equal variances.
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IV. No exact co-linearity between X variables.
This means no exact liner relationship betwee@and .

4.5.1 Normality test

As stated above, linear regressions assumes ttlategior term ) is distributed
normally with,

Mean: E(u;)=0
Variance:E(u?)= o
Cov (,u): 0 i#]j

2

Even though this study use the population rath&n 2 sample, the normality test
was done for the time series of portfolio retudmgh E/P (HE/P), low E/P (LE/P),
high E/P minus low E/P (HmLE/P), high B/M (HB/Mpw B/M (LB/M), high B/M
minus low B/M (HmLB/M), large size (LS), small si¢8S), large size minus small
size (LmS) winner (WI), loser (LO), winner minussér (WmL), high volume (HV),
low volume (LV), high volume minus low volume (HmDQ\and market returns
portfolio. The study followed two steps to assile normality of time series data.

I.  Study used (skeletal) box plot diagram to ideraiflyy outliers in the time series.

[I. As the second step, identified outliers were reggdawith time series mean and
Kolmogorov-Smirnov (K-S) D test and Shapiro-Wilkagstic (S-W) was
tested using the SPSS package to test statistittalynormality of the data
series.

4.5.2 Homoscedasticity

Homoscedasticity states that the variance jofou each X is some positive
constant number equal 3. In other words, the Y population correspondingXto
values have the same variance. In contrast wheredhditional variance of the Y
population varies with X is known as heterosceddagtilf the heteroscedasticity is
present the confidence intervals can not be cordprderectly for hypothesis testing

because, variance of estimated slcﬁ% (82)] iIs biased in the presence of
heteroscedasticity. Gujarati (2005 p. 366) expasss

The bias arises from the fact thaf, the conventional estimator of?, namely,

ZOE/(n—Z) is no longer an unbiased estimator of the lattethew

heteroscedasticity is present. As a result, wergatonger rely on the conventionally
computed confidence intervals and the conventigraatiployed t and F statistics.
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This study used the Eviews soft-ware package toatlithe regressions. Eviews
has the facility to compute t-statistics and Fistias which are corrected for
heteroscedasticity. Therefore, all the t-statisacsl F-statistics are corrected for
heteroscedasticity problem (White heteroscedagtamnsistent standard errors and
covariance).

4.6 Examine market anomalies
Testing of market anomaly was a two steps proceésllaws.
Step 1: Test of effects

This step examined whether characteristics haveffagt on stock returns. The
difference between high and low portfolios of E#Rze, B/M, trading volume and
momentum should be statistically significant. Ewéiough the direction of each
anomaly is clear two tail t-test is employed td tbe hypotheses because Malin and
Veeraraghavan (2004) reported that growth effed wmae for France, Germen and
United Kingdom data.

Step 2: Test of anomalies

Under the second step, it was examined whetheretihens of extreme portfolios
of each characteristic were explained by systeméaic (CAPM). In order to test
each anomaly, high and low return portfolios wesediunder each characteristic.
The market index returns were used as the independeable and the conditional
markets (up-market and down-market) were used aderating variables. It is
shown in the following theoretical framework indig 4.3.

In order to identify the explanatory factors of Bainkan stock returns the market
anomalies in the model (figure 4.3) were tested lopmene, using the following
CAPM equation suggested by BJS (1972).

Rp,t - Rf,t =a, +,8p(Rm,t - Rf,t) +£p,t (4.8)

Where,

R,: = Return of portfolio P in month t. The portfoliorBpresents the portfolios of
HE/P, HB/M, LS, WI, HV, LE/P, LB/M, SS, LO and LV.

R ; =Monthly risk free rate at time t and this is remmed by the monthly yield of
3 months Treasury bill.

R..= Return on value weighted market portfolio in nfont
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a, = The intercept of the regression to measure exetasns (Jensen’s alpha) of
portfolio P. If the risk explains anomaliesg, should not be statistically
different from zero.

B, = The beta of portfolio P.

High and low portfolios

of

. E/Pratio

Market index . Size

> 1Il. B/M ratio

IV. Six months
momentum

V. Six months trading
volume

Conditional
market state

Independent variable Moderating variable Dependent variables

Figure 4.3: Test of market anomalies

4.7 Creating factors

Three market anomalies (E/P, B/M and momentum) waaatified in the above
step. Once the market anomalies identified, factomicking (representative)
portfolios (HmMLE/P, HmLB/M and WmL) were createdarder to develop a factor
model to explain variability of stock returns. Factmimicking portfolios were
formed based on the Fama and French (1993) agpréac an example if at least
one of the E/P portfolios (HE/P or LE/P) shows #igant excess returns after
adjusting for market risk, then E/P factor mimictimio (HmLE/P) is created as
follows.

HMLE/R =HE/R, - LE/P, @.9)

Where,

HE/P = Earnings to price portfolio with the highestturns
LE/P = Earnings to price portfolio with the lowesturns
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Similar method was applied to form the other faat@micking portfolios also
(HmLB/M and WmL).

4.8 Develop factor models

This section addressed the second main objectitbeobtudy. Study used the
time-series regression approach which is the spirilerton (1974) and Fama and
French (1993). Monthly excess returns of stocksewegressed on the excess
returns to market portfolio and mimicking (HMLE/MmLB/M and WmL)
portfolios of factors. The factor loadings must yyrdor sensitivity to common
factors. As the model used excess returns for adEpenas well as independent
variables, if the combination of common factorstaags the variability of portfolio
returns, intercept of the regression model showdinalistinguishable from zero
(Merton, 1974 quoted from Elton and Gruber, 19933D).

High and Low portfolios

.  Market factor of .
Il.  Factor mimic » | E/Pratio
portfolios . Size
[Il. B/M ratio
Conditional V. 6 month
momentum

market States

V. 6 month volume

Independent variables Moderating variable Dependent variables

Figure 4.4 Test of asset pricing models

4.8.1 Multicollinearity test

Before determining the final form of a multiple regsion equation,
multicolinearity problem was dealt with. Multicokarity problem occurs when two
explanatory variables are highly correlated.

Multicolinearity has several consequences as fal@@ujarati, 1995, p. 327).

.  Because of the high multicolinearity between regpes the confidence
intervals tend to be much wider, leading to theeptance of the “zero null
hypothesis” more readily.

89



[I. Because of the high multicolinearity, the t-ratfbame or more coefficients
tends to be statistically insignificant.

[ll.  Even though t-ratios of one or more coefficients satisfactorily insignificant,
the coefficient of determination can be high.

The correlation matrix was prepared for all therpaif independent variables in
the factor model 4.10 in order to detect the malterity problem. If two
explanatory variables say;Xand X are highly correlated, then Y (dependant)
variable will be explained about equally well byyaquation containing only Yor
X, as it will by an equation containing both; Xand X%. Therefore, if two
independent variables are linearly correlated, @inthem is enough to add to the
regression model.

The following correlation equation was used to catapthe correlation
coefficients ( r ) between each of the two indegendariables.

r= nZ Xlxz_(z Xl)(ZXz)
Jn(E X2) - (2 X1)2/n(X X2)- (T X,)?

@.10)

After identifying factor mimicking portfolios thewere loaded to a multi-beta
CAPM model as suggested by Merton (1974) refemedlion and Gruber (1997, p.
330) to determine the explanatory power of eactofan determining the variability
of independent variables. The procedure of testirgy relationship between the
independent and dependent variables in the modeh2 follows.

n
Rot R =ap +bp(Rm,t - Rf,t)+;h fir €pi (4.11)

Where,

R,: = Returns of portfolio Rn month t. The portfolio P represents the portfsli
of HE/P, HB/M, LS, HV, WI, LE/P, LB/M, SS, LV andQ

R; .= Monthly risk free rate at time t measured as 3iin® Treasury bill rate

b, = Sensitivity of the portfolio to each factor

t;, = [Factor mimic portfolios

n = Number of factors

Step wise regression was used to determine therégtssion model. The first
step of step-wise regression was to find the bextemnthat uses one independent
variable. The excess market return{R) was the best independent variable that
explained the portfolio returns. The first two saof the above equation equal to the
BJS (1972) CAPM model (see equation 3.7) whichosimonly known as market
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model. Therefore, the analysis of the multifactoodel was started from the
following market model.

Rp,t —Rsy = a, + bp (Rmt - R ,t)+ Ent (4.12)

The next step is to find the best of the remainmiependent variables to add to
the market model (4.12). If the second enteredabéei did not have significant
incremental coefficient of determination, this adie would be removed and next
best variable was entered.

4.8.2 Explanatory power of the model

Coefficient of determination @R and adjusted coefficient of determinatioR?(
measure the proportion of the total variation iexplained by the regression model.

This study usedR?instead of R to measure the appropriateness of the model. As

referred in Guijarati (1995, p. 208), Theil notes: it is good practice to usg?
rather than Rbecause Rtends to give overly optimistic picture of the dit the
regression, particularly when the number of exgianyavariables is not very small
compared with the number of observations”.

Not like in R, R*takes into account the number of independent Vi@sagiresent
in the model. The computation of Bnd R?are as follows.

n

RZ=q_ _Rss__ESS (4.13)

TSS TSS

1

U,
=1
Y,

n

i=1

Where,

RSS =residual sum of squares
TSS =total sum of squares

ESS = explained sum of squares

g, /(n—k) : )
4.14

> Y2 i(n-1)

Where, n is the number of observations and k istimaber of parameters in the
model including the intercept term.

Now it is visible that Rand R?are related. Therefore,
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2=1-(1-R?)—— (4.15)

Therefore, when (parameters) k SR%< R?. That means when number of X
(independent) variables increase, féless than the R In order to increase the
robustness of the study, this study u§&dnstead of R

However, according to Gujarati (1995, p. 211) n@ @an decide whether the
estimated model is good or bad just looking atRhesalues. The objective is to
obtain a high Rvalue together with dependable estimates of the tegression
coefficients and draw statistical inferences altbeim. Gujarati has says:

...In empirical analysis it is not unusual to obtairvery highﬁ2 but find that some

of the regression coefficients either are statatycsignificant or have signs that are
contrary to a priori expectations. Therefore, thesearcher should be more
concerned about the logical or theoretical relevaraf the explanatory variables to
the dependent variable and their statistical sigifice. If in this process we obtain a

highR?, well and good, on the other hand R is low, it does not mean bad.
Therefore testing the overall significance of thtiple regressions is important.
4.8.3 Testing overall significances; - test

In a partial or multiple regression analysis, udttalst can not be used to test the
joint hypothesis of3; and B, are jointly or simultaneously equal to zero. Tius
expressed by Fomby, Hill and Johnson (1984) asnexdfin Gujarati, 1995 p. 245).
“... testing a series of single (individual) hypotisas not equivalent to testing those
same hypothesis jointly. The intuitive reason fos tis that in a joint test of several
hypotheses any single hypothesis is “affected” by information in the other
hypotheses”.

Therefore, the author used analysis of variance@XH) technique to test the
joint hypothesis. Under the assumption of normadtrdiution for u;, the null
hypothesis, 1 = f, =....... = By =0 (the alternative hypothesis,
BiZL % ... % [, % 0) is tested using following statistic.

_ ESY df _ ESS(k -1
RSS df RSS(n-k)
Where,

k = total number of parameters to be estimatedichio intercept
n = number of observations

(4.16)
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There is a direct relationship betweBAandF statistic. Gujarati (1995 p. 249)
says, “When R= 0, F is zero ipso facto. The larger the fRe greater th€ value.
In thze limit, when R = 1, F is infinite. Thus the F-test, is also a test gihgficance
of R°".

Guijarati (1995, p. 249) has derivEdest in terms of Ras follows.

Rk
1-R?/n-k

(4.17)

4.8.4 Incremental power of explanatory variables

The basic criteria used to determine the increasgmanatory power of adding a

new variable was itR?contribution to the existing model. Therefore, whsettling
a new variable to the model, answers have to bedféor 3 questions.

l. What is the marginal, or incremental, contribut@minnew variable knowing
that existing variables are significantly relatedlependent variable Y?

[I. Is the incremental contribution statistically sigrant?

[ll.  What is the criterion for adding variables into thedel?

All the above questions are answered by using AN@&Ghnique.

Answer for the first question can be given by usimgementalR? (4R?) as follows.

MR? = lﬁnzew_ Rﬁdj (4.18)

This study tested a one set of independent vasabi¢h several dependent
variables (factor portfolios as shown in figure)4l8crementalR?,s were computed

for each test portfolio separately and their avemsry was computed to summarize
the findings.

The significance of the value increment of the abamquation 4.17 was
determined usin§- statistics (see, Gujarati, 1995, p. 253).

F = (ﬁnzew_ R)zld)/df (419)
(- Reew)/df
_ (RZ,,— Riy)/df (numberof newregressors
1-RZ2,)/df (=n-numberof parametersn thenewmodel)
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The researchers generally and frequently choosenduel that gives highest.
Therefore, when entering a variable to the modedhould be considered wh&i
Is increased. Gujarati (1995, p. 254) expresses:

...R?will increase if the t value of the coefficient tbe newly added variable is
greater than 1 absolute value. When the t valumimputed under the hypothesis that
the population value of the said coefficient isoz¢;=0). ... R? will increase with
the addition of an extra explanatory variable ietk (= ) value of that variable
exceeds 1.

Therefore, explanatory factors which added to tlozleh 4.11 were prioritized
based on the t values of each factor in univaregeession model given below.

R _Rf,t =ap +:8p(Rm,t _Rf,t)+£p,t (420)

p.t

The dependent variables in the above regmesstwe, HE/P, LE/P, HB/M, LB/M,
LS, SS, WI, LO, HV and LV portfolios return. Indemeent variables were
mimicking factors (HmLE/P, HmLB/M, WML and Rm-Rfleach mimicking factor
was regressed on dependent variables separatetpnpute the t-values of
coefficients. The average t-value was used to theKactors which were entered to
the factor model. Factor with the highest aver&galue was ranked as first
variable entered to the model and the factor wettoad highest average t-value was
ranked as second and so on.

Summary

This chapter outlined hypotheses, data sourcesla@taled methodologies used in
the analysis. The data set covered the period 8ari@95 to December 2008.
However, trading volume data was used since A@@l12 The analysis was done on
unconditional market as well as on conditional retgk

This study followed BJS (1972) CAPM formula to télse market anomalies.
Merton (1973) and Fama and French (1993) methode wsed to develop the
factor models. Outliers free data were used forahalysis. Before the regression
analysis, normality and homoscedasticity of datiesevere assured. Th&? was
used to test the explanatory power of the factodehandF-statistic was used to
measure the statistical significance of the model.
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CHAPTER FIVE
RESULTS AND DISCUSSION-MARKET ANOMALIES

5.1 Introduction

Previous chapter explained the hypotheses, dat@bles and statistical methods
and this chapter explains the application of thimserder to find evidence in the
CSE. This chapter starts with the descriptive siiai. The analysis was carried out
in accordance with the hypotheses developed. Torexethis chapter examines, five
market anomalies namely, E/P, B/M, size, momentadteading volume.

5.2 Descriptive statistics

This study mainly used regression technique toyaeahe data. The accuracy of
the regression is highly depending on the qualitythe data input. Therefore,
outliers, normality and heteroscedasticity of dedaiables used in the regression
model are three of the important matters to beidensd.

5.2.1 Outliers

An outlier is a data component which is extremeghkr or extremely lower than
others. This study identified outliers of datawotstages.

First, all the outliers in the monthly stock retudata sheet were identified and
removed. This study used 44688 observations forc@®@panies through 14 years.
Out of the total observations, 7682 represent naditig observations (no return
values for those observations) which is 17.19%heftbtal observations. According
to the computations there were 415 outliers whiels & 0.931% of the total number
of observations. These outliers were deleted irdtta sheet.

Table 5.1 Data outliers of test variables

Test variable Number of outliers Percentage
SS 08 0.051
LS 07 0.044
SmLS 07 0.044
HV 02 0.024
LV 02 0.024
HmLV 00 0.000

Secondly, this study used Box-plot diagrams to tifieany outliers in the time
series portfolios of small size (SS), large siz&)(Lsmall size minus large size
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(SmLS), high volume (HV), low volume (LV), and higlolume minus low volume
(HmLV hereafter). Number of outliers and their pmerages out of total
observations in the series are given in the taldleTotal number of observations are
156 for first 3 variables (size) and it is 81 ftvetlast three (volume) variables.
According to the table number of outliers repoffi@dsize portfolios are 5 percent, 4
percent and 4 percent of the total observationsSIgy LS and SmLS portfolios
respectively. The box-plot diagrams are presemteda appendix B.

5.2.2 Normality test

The main statistical tools used to analyze datasanele and multiple regression
techniques. As stated in the methodology, linegragsion assumes that each error
term () is distributed normally with,

Mean: E(u;)=0
Variance:E(u? )= ¢
Cov U,u): 0 i #]

Table 5.2 Normality test results of the dataariables

Test Kolmogorov-Smirno¥ Shapiro-Wilk test
variable | Df’ | Statistic|  Sig. Statistic Sig.
HE/P 156/ 0.065 0.200 0.979 0.016
LE/P 156| 0.058 0.095 0.993 0.647
HmL E/P | 156| 0.057 0.200 0.983 0.051
HB/M 156 | 0.049 0.200 0.983 0.051
LB/M 156 | 0.066 0.095 0.984 0.072
HmMLB/M | 156 | 0.055 0.200 0.988 0.192
SS 156| 0.055 0.200 0.974 0.226
LS 156| 0.068 0.071 0.984 0.008
SmLS 156| 0.074 0.037 0.978 0.001
WI 156 | 0.048 0.200 0.988 0.191
LO 156 | 0.065 0.100 0.990 0.310
WmL 156 | 0.042 0.200 0.985 0.099
HV 81 | 0.065 0.200 0.988 0.031
LV 81 | 0.097 0.056 0.981 0.227
HmLV 81 |0.114 0.011 0.982 0.019

*Degrees of freedom
ALilliefors Significance Correction

Even though this study use the population rathem #nsample, the normality test

was done for the time series of portfolio retush&igh E/P (HE/P), low E/P (LE/P),
high E/P minus low E/P (HmLE/P), high B/M (HB/P bafter), low B/M (LB/M),
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high B/M minus low B/M (HmLB/M), SS, LS, SmLS, wian (WI), loser (LO
hereafter), winner minus loser (WmL), HV, LV, HmLAhd market returns portfolio.
Appendix C shows the results for the normality .te&ppendix C includes
Kolmogorov-Smirnov (K-S) D test and Shapiro-Wilk-{®) test. The normality test
of data was done using SPSS statistical package KT8 and S-W tests results for
the data normality are presented in table 5.2.

If the significance levels of S-K and S-W tests gireater than 0.05 (p>0.05) then
normality can be assumed. According to the tabke fér all the E/P, B/M and
momentum portfolios except HE/P, significance lsvare greater than 0.05.
Therefore, all the variables are assumed to havweoranal distribution. HE/P
portfolio does not have normality according to Sé&st but it is normally distributed
according to S-K test. However, it does not maksigmificant impact to the
findings because normality of one portfolio (HE/P Ld&=/P) is sufficient for the
market anomaly test.

When consider the size sorted portfolios, both 8$8fgio returns and SmLS
portfolio returns do not satisfy the normality cdimmh according to both tests.
Further, HV and HmLYV portfolio returns also did mairmally distribute. Therefore,
Box-plot diagrams were used to identify outlierstioé above variables (see table
5.1). Once the outliers were identified they wesplaced with mean value of each
series using SPSS package. Normality test resfiis @ntrolling for outliers are
reported in table 5.3 below.

Table 5.3 Normality test results for outliers contolled variables

Test Df" Kolmogorov-Smirno% Shapiro-Wilk test

variable Statistic Sig. Statistic Sig.
SS 156| 0.085 0.008 0.986 0.107
LS 156| 0.044 0.200 0.994 0.776
SmLS 156| 0.092 0.003 0.959 0.000
HV 810.049 0.200 0.988 0.676
LV 81| 0.084 0.200 0.981 0.278
HmLV 81| 0.078 0.200 0.982 0.297

*Degrees of freedom
Lilliefors Significance Correction

According to the table 5.3 after controlling thetl@us, returns of the volume
portfolios and LS and SS portfolios became normdisgributed according to S-W
test. The appendix B presents the new Box-plotrdiag of after controlling outliers.
However, the non-normal behavior of portfolio retsiof SmLS portfolio does not
make a significant impact on the final finding betstudy as size anomaly is not
true in the CSE (see, section 5.3.3).
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5.2.3 Test of the heteroscedasticity

Another key assumption in linear regression is Hibgeroscedasticity or equal
variance of disturbance term which is conditional explanatory variables. This
study used the Eviews soft-ware package to ruthaltegressions. Therefore, all the
t-statistics andF-statistics reported in the study are White hetsrdasticity-
consistent standard errors and covariance.

5.3 Test of market anomalies

The first main objective of this study is to tes¢ tmarket anomalies in the CSE.
The first five alternative hypotheses developed ratated to the anomaly tests.
Therefore, this section reports the results fdofaing market anomaly tests.

I.  Earnings-to-price anomaly
[I.  Book-to-market anomaly
lll. Size effect

IV. Momentum anomaly

V. Trading volume anomaly

5.3.1 Earnings-to-price anomaly

Financial literature suggests that value strategoegperform the growth
strategies The first value strategy was uncovered by BaS7q)L Basu argues that
if investors buy stocks with high E/P ratios anddhihose stocks for a long term,
then they could enjoy better investment performahaa buying and holding stocks
with low E/P ratios. However, there are some eweethat the above notion might
not be applicable universally. Cheh, Kim and Zhga§08) found that LE/P
portfolios performed significantly better than HEsBrtfolios. Therefore, a specific
direction of relationship between E/P and returrs wat targeted in developing
alternative hypothesis for examining E/P effedhiis study.

Hypotheses
The E/P anomaly, in this study, was tested underdtgps. First, the E/P effect
on returns was examined without taking into comsitien any adjustments for risk.

Therefore, the following alternative hypothesis waseloped to test the E/P effect.

H,~ The average monthly return of HE/P portfolio isfeliént from the average
monthly return of LE/P portfolio.

2 A firm that has high accounting fundamentals reéato price is considered a value firm where
as a firm with low accounting fundamentals relativgrice is considered as a growth firm.
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E/P anomaly exists only if there is an excess neffter adjusting returns of
portfolios for risk. Therefore, excess returns d&/H portfolio and LE/P portfolio
were examined to determine whether the E/P anoewabts for Sri Lankan data.
The equation 4.8 was used to compute the excessnsefor each portfolio.
Therefore, the second alternative hypothesis wasldeed as:

H., Risk adjusted average monthly excess returns ofbBfed portfolios are not
equal to zero.

If H, ,is accepted and one of the HE/P or LE/P portfdiias statistically significant
excess returns, then the E/P anomaly exists.

Table 5.4 Average monthly percentage returns: Firmgategorized by E/P

Period Mean return

HE/P LE/P HmLE/P
Full period 1.586 0.729 (%_222)***
Down-market 0.391 -0.511 (g'.ggg)***
Up-market 2.677 1.863 (g'.géi)**

**significant at 5% level. ***significant al% level.

In order to examine the hypothesis Hevery year June, all the stocks were
ranked based on E/P ratio and divided into 3 plodcas HE/P, medium E/P and
LE/P portfolios. Next each portfolio’'s average nfdntreturns was computed for
next 12 months and portfolios were rebalanced eyegr. Table 5.4 reports the
average monthly portfolio returns of HE/P portfolid=/P portfolio and HmLE/P
portfolio together with associated t-statisticparentheses. The table reports returns
for full sample period (1995-2008), for the downrked period (January 1995-
August 2001) as well as for the up-market periagp(&mber 2001-December 2008).

When compare monthly average returns of high amd BoP portfolios, HE/P
portfolios exhibit better performance than LE/P tfmios. Therefore, HmLE/P
portfolios for the full period, down-market as wels up-market display positive
average monthly returns of 0.856 (t = 3.644) perc@®02 (t = 3.052) percent and
0.813 (t = 2.254) percent respectively. Interesyingven in down-market HE/P
portfolio reflects positive average returns. Thigling accepts the first alternative
hypothesis and hence, E/P effect exists in the @$Eording to the findings it is
advisable to invest in high E/P stocks rather ihdow E/P stocks.
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Table 5.5 Estimated abnormal returns: Firms categared by E/P

Period Excess returnsoj
H/EP L/EP
Full period 0.573 -0.284
(2.235)** | (-1.291)
Down-market 0-550 021
(1.894)* (-1.415)
Up-market 0.308 -0.281
(0.730) (-0.733)

Notes: The regression model for sub-periods andpetiod is based on
E/P portfolios. The model iR, =R =a, + B, (R ~R¢ ) + &y,
The regression coefficient Alfa is White heterrdssticity-consistent

standard errors and covariance. t-statistics irrgratheses. *significant at
10% level. **significant at 5% level.

The above comparison of monthly average returnsvdest different E/P
portfolios would not be fair because of the ignaearof risk inherent to E/P
portfolios. Therefore, risk-adjusted E/P portfolieturns were examined to see
whether E/P portfolios reflect better risk-adjusteturns. The CAPM equation 4.8
was used to compute risk-adjusted average retuinfo each portfolio and the
findings are reported in the table 5.5. When averak-adjusted monthly return of
HE/P and LE/P portfolios are compared, as showtale 5.5, as being consistent
with Basu (1977), the HE/P portfolio shows betteerage risk-adjusted return)(
of 0.573 percent (t = 2.235) than that of LE/P fodid -0.284 percent (t = -1.291)
for the full sample period. This finding is consist with Kwag and Lee (2006) and
Athanassakos (2009). In the down-market period ameerrisk-adjusted return of
HE/P portfolio is 0.550 and it is statistically sificant at 10 percent level. However,
the LE/P portfolio generates negative average agjksted return and it is not
statistically significant. As excess returns of HBportfolio is significant, E/P
anomaly exists in the down-market period.

The average risk adjusted excess return is poduivelE/P but it is negative for
LE/P portfolio in the up-market. As excess retushboth HE/P and LE/P portfolios
are not statistically significantly different fromero, it can be concluded that E/P
anomaly does not exist in the up-market period.

Discussion

This study finds that E/P effect exists in the CBEall the test periods. This
positive relationship between E/P ratio and statkim is similar to the findings of
Basu (1977) in U.S. market and the Pthirawasam(Q29lin CSE. Pathirawasam
(2010 a) found that earnings per share has a peseiationship with market price
per share.
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Risk adjusted excess returns of HE/P portfoliosahnays greater (positive) than
the risk adjusted returns (negative) of LE/P pdidf However, E/P anomaly exists
only in the down-market. This implies that the timarying CAPM is able to
capture returns of HE/P and LE/P portfolios in tigmarket. The down-market
value effect of this study is consistent for selvpist studies (see, Chen, Kim and
Zheng, 2008; Kwag and Lee, 2006 and Athanassaka$).

This study finds that there is no earnings basdgevaremium in the up-market
period and it is contradictory with both Kwag andel(2006) and Athanassakos
(2009). Further, Chen, Kim and Zheng (2008) fouhdt tthere is a significant
growth effect in the up-market period.

The findings of the full period are similar to tipgevious CSE findings by
Samarakoon (1997) and Nimal (1997).

There are two views about the outperformance afiesgortfolios than growth.
Fama and French (1996) pointed out that superidoqmeance of value portfolios
could potentially be a reward for distress riskc@wl, Lakonishok (1994) argued
that investors over-extrapolate (over priced) teefggmance of growth stocks and
under extrapolate (under priced) the performanceabfe stocks and that cause for
value-growth effect.

5.3.2 Book-to-market anomaly

Stattman (1980) provided another piece of evideagainst the CAPM by
showing that the average returns are positivelgteel to B/M effect. However,
value premiums were steeper in the bear market ftinarthe bull market
(Athanassakos, 2009). Therefore, a specific dwactf relationship between B/M
ratio and return was not targeted in developingraditive hypothesis for examining
B/M effect.

Hypotheses
B/M anomaly, in this study, was tested in two stdpisst, the B/M effect on
returns was examined without taking into considenatiny adjustments for risk.

Therefore, the following alternative hypothesis waseloped to test the B/M effect.

H,. The average monthly return of high B/M (HB/M) polib is different from the
average monthly return of low B/M (LB/M) portfolio.

B/M anomaly exists only if there is an excess metafter adjusting portfolio

returns for risk. Therefore, excess returns of HRBibttfolio and LB/M portfolio
were examined to determine whether the B/M anoreaigts for Sri Lankan data.
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The equation 4.8 was used to compute the excessnsefor each portfolio.
Therefore, the second alternative hypothesis wesldeed as:

H,, Risk adjusted average monthly excess returns of Babtd portfolios are not
equal to zero.

If Hy,is accepted and one of the HB/M or LB/M portfoliogs significant excess
returns, then the B/M anomaly exists.

Table 5.6 Average monthly percentage returns: Firmsategorized by B/M

Period Mean return

HB/M LB/M HmMLB/M
Full period 1.112 0.640 (2'_31;23)**
Down-market -0.358 -0.276 (:82%)
Up-market 2.455 1.477 (g:(g)gg)***

**significant at 5% level. ***significant at 1% lesl.

In order to examine the hypothesis Hevery year June, all the stocks were
ranked based on B/M ratio and divided into 3 pdidf as high B/M (HB/M),
medium B/M and low B/M (LB/M) portfolios. Next eachportfolio’s average
monthly returns was computed for next 12 months @ordfolios were rebalanced
every year. Table 5.6 reports the average montloistfgio returns of HB/M
portfolio, LB/M portfolio and HmLB/M portfolio togdner with associated t-
statistics in parentheses. The table reports retton full sample period, for the
down-market period as well as for the up-marketogler

The table 5.6 reports that the average monthlyrmstwof HB/M and LB/M
portfolios are 1.112 percent and 0.640 percentessmly. Therefore the B/M
premium is 0.472 percent and it is economically stadistically significant (accept
the alternative hypothesis ;5. However, the down-market scenario is quite
different. In the down-market both portfolios geaternegative average returns and
LB/M portfolio outperforms HB/M portfolio by 0.08@ercent (t = 0.247) and this is
not economically and statistically significant. Hewer, in the up-market HB/M
portfolio outperforms LB/M portfolio by 0.978 perteand this is statistically and
economically significant (accept the }l Therefore, the table 5.6 reveals that B/M
effect exists in the CSE in the full period as veallin the up-market period.

The above findings are not sufficient to deterntime existence of B/M anomaly.
Therefore, the table 5.7 provides evidence on $le adjusted returns of the B/M
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portfolios. The table 5.7 presents average mgrgktess returnsuf on the two
B/M sorted portfolios.

According to the table, excess return on HB/M mbitf is positive but not
statistically distinguishable from zero in the fidample period. However, the
corresponding value on LB/M portfolio is negativé.873 percent) and it is
statistically significantly different from zero. €hefore, accept the second
alternative hypothesis and B/M anomaly exists foe full sample period. As
positive excess return of HB/M portfolio is not teacally significant, it is not
advisable to invest on high B/M portfolios.

Table 5.7 Estimated abnormal returns: Firms categozed by B/M

Period Excess returnsaoj
HB/M LB/M
Full period 0.098 -0.373
(0.372) | (1.706)*
Down-market -0.438 -0.338
(-1.498) | (-1.273)
Up-market 0.145 -0.625
(0.343) | (-1.723)*

Notes: The regression model for sub-periods anldpkettiod is based on
B/M portfolios. The models iR, =R, =a, + B (R, ~R¢) + &,
The regression coefficient Alfas are White hetaredsisticity-consistent

standard errors and covariance. t-statistics irrgrgheses. *significant at
10% level.

For the down market excess returns on both HB/Melkas LB/M portfolios are
negative and statistically not distinguishable freero. Therefore, the second null
hypothesis is rejected and as a result of that Bfidmaly does not exist in the
down-market.

In the up-market analysis, similar to the full peki excess return of HB/M
portfolio is positive but statistically not sigraéint. However, the excess return is
negative (-0.625) and statistically distinguishafoten zero on the LB/M portfolio.
This accepts the second null hypothesis, B/M anpnsaltrue for the up-market
period. The existence of the anomaly is due to uhderperformance of LB/M
portfolio rather than significant outperformanceHB/M portfolio. Therefore, B/M
ratio is not a sound basis to create investmertfghos in practical sense.

Discussion
This study finds that value stocks outperform th@agh stocks in the full sample,

and up-market period. Moreover, the B/M anomalyrug in the above two periods
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due to the negative excess returns of LB/M stoGkerefore, B/M ratio is not a
good criteria to make investment portfolios.

However, the outperformance of HB/M than LB/M issstent with the Stattman
(1980). The appearance of B/M anomaly in the CSfaasket state dependent. This
Is contradictory with the findings of Kwag and LEHO06) who found that value
stocks outperform the growth stocks irrespective@dnomic conditions. Further,
this finding is different from Athanassakos (2008ho also reported that value
premium is not market state dependent but mor@stee the down-market.

Further, findings in this study are not consistenth previous Sri Lankan
findings. Both Samarakoon (1997) and Nimal (1990nd that B/M ratio did not
relate with stock returns. Nimal's sample periocs\#&91-1996 and he used yearly
data. Samarakoon used daily stock returns from -199¥ with 75 companies.
However, this study used 266 companies from 199B2Further, methods of
testing were quite different. Further, Pathiramag2010b) also found that B/M
ratio is significantly relate to stock price in tmecent period. Therefore, value
relevance of accounting information on book valughhhave changed in the recent
decade.

The outperformance of HB/M portfolio and underperiance of LB/M portfolio
may be due to over pricing of LB/M stocks and unakgcing of HB/M stocks.

5.3.3 Size effect

As stated in the literature, size effect referth®mnegative relations between stock
returns and market value of common equity. This meesmall size firms have
higher average returns than large size firms. Hewahere are instances where the
size-return relationship has reversed (Malin andraghavan, 2004; in their U.K.
sample). Therefore, a specific direction of relagioip between size and return was
not targeted in developing alternative hypothesisekamining size effect.
Hypotheses
The following alternative hypothesis was develofmetest the size effect.

Hs: The average monthly return of small market caigdion portfolio is different
from the average monthly return of large capitaicraportfolio.

Size effect exists if the above null hypothesiadsepted.

In order to examine the hypothesig, dvery year June all the stocks were ranked
and divided into 3 portfolios. Next each portfoliomonthly average returns was
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computed. Table 5.8 reports the average monthlynetfor LS portfolio, SS and

SmLS portfolio together with associated t-statsti@arentheses. The table reports
returns for full sample period (1995-2008), the dawnarket period (January 1995—
August 2001) as well as for the up-market periagp{&mber 2001-December 2008).

According to the table 5.8 LS stocks achieve higk&rns than SS stocks with a
difference of 0.249% (t = 0.930) per month in th# $ample period. In the down
market period, both portfolios generate negativentimy average returns of -0.141
percent and -0.080 percent for LS and SS respéctividherefore, the SmLS
portfolio return is 0.061 percent but it is nottstigcally significant. In the up-market,
both LS and SS portfolios record positive averagatimly returns of 1.913 percent
and 1.858 percent respectively being the SmLS @atfeturns equal to -0.055
percent and it is also not statistically significarherefore, the above findings reject
the alternative hypothesis;lbeyond any doubts and findings revel that themsois
size effect in Sri Lankan data.

Table 5.8 Average monthly percentage returns: Firmgategorized by firm Size

Period Mean return
LS SS SmLS
Full period 0.998 0.749 ('_8'_52328)
Down-market -0.141 -0.080 (8'_2%)
Up-market 1.913 1.858 (_.8'2;5:,%
Discussion

This study finds that firm size has no relationshith stock returns in conditional
or unconditional markets. This fining is contradigt with most of the international
findings (see, Banz, 1981 and Rutledge et al. 20B8@®wever, this finding is
consistent with few local studies. Samrakoon (19 )well as Nimal (1997) also
found the similar results during the period 1991%97.

However, this finding is not consistent with Nangyara (2008) who found a
negative relationship between size and returnsSk.(Nanayakkara (2008) found
that there was an evidence of 1.457 percent moitiffigrence of returns between
smallest and largest stocks in CSE. There are, aundd reasons for the
inconsistency between findings. First, NanayakKaf®8) used 101 companies for
the sample. However, this study used 266 compdarethe sample. Nanayakkara
formed five portfolios to test the size effect whes in this study three portfolios
were formed to test the size effect. Nanayakkad@&® has considered only capital
gains for the analysis, but this study considerea@ddition to capital gains, cash
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dividends, stock dividends and right issues. Fnallcan be concluded that there is
no size effect in the CSE when all the companiesansidered.

Distribution of Market Capitalization as at

31.12.2009 Mean = 4748.43
Std. Dev =11686.977
.= 200 N=230
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Figure 5.1 Distribution of market capitalizationats31.12.2009.

Next, it is worth to examine reasons for the noistexce of size effect/anomaly
in Sri Lanka. The figure 5.1 helps to understareddistribution of company market
capitalization (size) for all the companies lisiadCSE as at 31 December 2009.
According to the histogram, mean market capialn of all the companies is
4748.43 Rs. millions. However, the standard demmais extremely high (11686.97).
According to the histogram 183 firms have markaiitedization below the mean
value and only 47 firms have market capitalizatedvove the mean value. The
largest 10 companies contribute for the 46 peroéttie total market capitalization.
This shows that there is a great dispersion irdibibution of market capitalization.
It is further evident by the normality test resulié the market capitalization
distribution reported in the table 5.9. The nortyatest statistics of S-W test is
0.403 at P < 0.001. This rejects the normality aggion of market capitalization
distribution even at 0.999 percent confidence level
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Table 5.9 Normality test results for market capitdization
Kolmogorov-Smimo¥ | Shapiro-Wilk
Statistic | df Sig. | Statistic df Sig.
Market Capitalization 0.342 230 0.000.403 230 | 0.000
2 Lilliefors Significance Correlation

The size effect was examined by comparing the geeraturns of LS and SS
portfolios. The untabulated results found that neambf stocks included in these
portfolios were varied from 50 in 1995 to 70 in 800 herefore, even in 1995, 80
percent of the stocks in the LS portfolio were drsae companies (If largest 10
companies are considered as the largest compaiiites)corresponding percentage
was 86 percent in a LS portfolio in 2008. Therefdhe reason for non-existence of
size effect may be greater unequal distributiormafrket capitalization of listed
companies. Sometimes, size effect may be visibbepbrtfolios are formed instead
of 3 portfolios. However, if 5 portfolios are foroheone portfolio will consist only
30 companies in 1995 and according to Brigham (2004 portfolio should consist
40 companies to considerably eliminated the notesyatic risk.

5.3.4 Momentum anomaly

The momentum effect refers to a phenomenon whestmks that perform well
(badly) in the past tend to outperform (underpenfjoover a certain period in future.
In other words, winners (losers) tend to remainngns (losers). However, there are
instances where momentum effect has reversed (CoGugierrez and Hameed
(2004). Therefore, a specific direction of momentprofit was not targeted in
developing alternative hypothesis for examining reatam effect in this study.

Hypotheses

Momentum anomaly, in this study, was tested in steps. First, the momentum
effect on returns was examined without taking iotmsideration any adjustments
for risk. Therefore, the following alternative hypesis was developed to test the
momentum effect.

H;- The average monthly return of winner portfolio ifetent from the average
monthly return of loser portfolio.

Momentum anomaly exists only if there is an excestsirn after adjusting
portfolio returns for risk. Therefore, excess ratuiof winner portfolio and loser
portfolio were examined to determine whether then@motum anomaly exists for Sri
Lankan data. The equation 4.8 was used to compate=xcess returns for each
portfolio. Therefore, the second alternative hypsth was developed as:
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H; Risk adjusted average monthly returns of winnetoser portfolios are not
equal to zero.

If Hy41s accepted and one of the winner or loser peodhas significant excess
returns, then the size anomaly exists.

In order to examine the hypothesig Heach month stocks were ranked and
grouped into three portfolios on the basis of tihefurns over the previous 6 months.
The highest return portfolio was termed as “winnant the lowest return portfolio
was termed as “loser”. The table 5.10 reports tloathly returns of winner and
loser portfolios formed based on past 6 month nst@and held for next 6 months.
The WmL is the momentum portfolio and t-statistace presented in parenthesis.
The full period sample includes all the stocks ékhdn the CSE from January 1995
to December 2008. The down-market sub-sample iesl@dl the stocks traded on
the CSE from January 1995 to August 2001. The ugkemaub-sample includes all
the stocks traded on the CSE from September 20D&¢tember 2008.

Table 5.10 Average monthly percentage returns: Firmm categorized by past
returns

Period M(_aan return

Winner Loser WmL
Full period 1.119 0.521 (g'ggg)***
Down-market 0.827 -0.342 ((15:%2?)***
Up-market 1.359 1.259 (8:;23)

***gignificant at 1% level.

According to the table 5.10, the 6 month/6 monthnraotum strategy vyields
0.598 percent return per month for the full sampéziod and it is statistically
significant at 1 percent level of significance (t5:362). Therefore, alternative
hypothesis H, is accepted. Winner portfolio yields an averagetily return of
1.119 percent per month while the correspondingievdbr the loser portfolio is
0.521 percent. This indicates that momentum prfofitthe full sample period is
clearly due to the outperformance of winner poiafol

Table 5.10 further to report momentum effects Far two sub periods. The table
shows that momentum effect in the down-market tee@xely high. The momentum
effect is 1.169 (t = 6.751) percent per month fog 6 month/6 month strategy.
Further, the average monthly returns of winners lasdrs reveal that momentum
effect is a product of positive average monthlymes of winners and the negative
average monthly returns of losers. Average montelyrn on winner is 0.827
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percent and average monthly return of loser poatficl -0.342 percent per month.
Therefore, alternative hypothesig Hs accepted and momentum effect exists in the
down-market.

Conversely, the table shows that momentum effethenup-market is relatively
low. The momentum effect in the up-market is 0.p8€cent per month and it is not
statistically significant. This rejects the alteima hypothesis bl

Therefore, the above analysis reveals that momeatteut exists only in the full
period and down-market period.

Table 5.11 Estimated abnormal returns: Firms categazed by past returns

Period E>§cess returnsu
Winner Loser

Full period 0.155 -0.437
(1.538) (-4.354)***

Down-market 0.677 -0.385
(7.131)*** | (-2.769)***

Up-market -0.220 -0.336
(-1.368) (-2.370)**

Notes: The regression model for sub-periods and period is based on
momentum portfolios. The model R, =R, =a, + B (R, =R ) + &,

The regression coefficient Alfa is White heterrdssticity-consistent standard
errors and covariance. t-statistics in parenthes&significant at 5% level.
***significant at 1% level.

The table 5.11 reports the excess returns of thenevi and loser portfolios
estimated by regressing their monthly excess rst@after deducting the risk-free
rate) on the monthly excess returns of the markefgio. The CAPM alphas (see
equation 4.8) for loser portfolios are negative $tatistically significantly different
from zero for all the three test periods reportethe table. However, CAPM alpha
of the winner portfolio is positive and significntifferent from zero only for the
down-market period and it is negative but not stally significant in the up-
market period. Even though up-market loser podfdias statistically significant
excess returns, it is not sufficient to concluda tnomentum anomaly is true in the
up-market because table 5.10 reports that ther® islomentum effect in the up-
market. Therefore, it is clear CAPM has unablexjglaan the momentum effect only
in down-market period. The momentum anomaly is wedlserved in full sample
period as well as in down-market period. Therefarementum anomaly in CSE is
market state dependent.

109



Discussion

Momentum effect exists only in the down-market periln the down-market,
winners outperform losers while in the up-markethbwinners and losers generate
positive returns and therefore momentum profitsreoesignificant. This indicates
that a practical investor should buy high retuocks in the down market. In the up-
market momentum is not a good criteria to makestiment strategies.

The full sample findings are much similar to theirigs in other markets (i.e.
Jegadeesh and Titman, 1993; Rouwenhorst, 1998hdfuthe results indicate that
states of the market in the formation period atleetanegatively associated with the
profitability of the momentum strategies. The motoem profits are significantly
positive in the down market. In contrast, momentofits appear to be positive
but not significant in up-market. The reason foe thon existence of momentum
profits in the up-market is the high positive resiof the formation period losers in
the holding period. This finding is contradictorytlwthat of Cooper et al. (2004) but
confirms the findings of Antonios and Patricia (Bp@nd Wang et al. (2009).

The non existence of momentum effect in the up-etackndition may be due to
asymmetrical reaction of investors to prior penaidners and losers. If the market
turns out to be bullish in the holding period, prieversal may be more likely for
losers. Investors may think that losers were undkred in the formation period and
correct their price in the holding period. Howevier,the bearish period investors
may think that price decline may continue for theelrs. If the market is bullish
some investors may think that winners are perfogmvell and continue trading. At
the same time if the market is bearish some investay hesitate to adjust their
positive assessment of the winner stocks. Henoee prontinuation is slow for
winners. Therefore existence of momentum profitdhie down market and non
existence of momentum profits in the up-market niey due to the investor
asymmetrical reaction to prior winners and loserhe holding period.

5.3.5 Trading volume anomaly

Gervais et al. (2001) found that stocks with la(gmall) trading volume over
periods of a day or a week tend to experience |gspeall) returns over the
subsequent month. However, most of the volumedmetefationships have been
examined for very shorter time horizons. As thigdgt examines volume-return
relationship for six month period, a specific dtres of volume-return was not
targeted in developing alternative hypothesis fxanaining volume effect in this
study.
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Hypotheses

Trading volume anomaly, in this study, is testedwo steps. First, the volume
effect on returns was examined without taking iotmsideration any adjustments
for risk. Therefore, the following alternative hypesis was developed to test the
volume effect.

Hs. The average monthly return of high volume portfabodifferent from the
average monthly return of low volume portfolio.

Volume anomaly exists only if there is an excessrreafter adjusting portfolio
returns for risk. Therefore, excess returns of highume portfolio and low volume
portfolio were examined to determine whether theuw® anomaly exists for Sri
Lankan data. The equation 4.8 was used to comateexcess returns for each
portfolio. Therefore, the second alternative hypsth was developed as:

Hs, Risk adjusted average monthly excess returns df igume (HV) or low
volume (LV) portfolios are not equal to zero.

If Hs, is accepted and one of the HV or LV portfolios tsagnificant excess
returns, then the volume anomaly exists.

In order to examine the hypothesig jHeach month stocks were ranked and
grouped into three portfolios on the basis of tiv@ding volume over the previous 6
months. The highest trading volume portfolio ismted as HV and the lowest
trading volume portfolio is termed as LV. The tabl&é2 reports the monthly returns
of HV and LV portfolios formed based on past 6 nmoinading volume and held for
next 6 months. The HmMLV is the volume premium poidf and t-statistic is
presented in parenthesis. The sample includes stoekled on the CSE from
September 2001- December 2008 (up-market).

Table 5.12 Average monthly percentage returns: Firma categorized
by trading volume

Period Mean return
HV LV HmMLV
-0.413
Up-market 1.158 1.571 (-4.621)"*

***gignificant at 1% level.

Table 5.12 reveals that average monthly excessnetaf both HV portfolio and
LV portfolio are positive but LV portfolio outpenfms the HV portfolio by 0.413
percept att = 4.621. This accepts the alterndypothesis (k) and indicates that
past 6 months trading volume is negatively relaté the stock returns.
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The table 5.13 reports risk-adjusted average retamthe HV portfolio and LV
portfolio. Excess return of HV portfolio is negagiand not statistically significantly
different from zero. The excess return on LV pditfas positive but again not
statistically and economically different from zefldnis rejects the second alternative
hypothesis and indicates that there is no medium ¥®lume anomaly in the CSE.

Table 5.13 Estimated abnormal returns: Firms categozed by trading
volume

. Excess returnsuf
Period Y, Y
Up-market -0.178 0.280

P (-0.864) | (1.330)

Notes: The regression model for up-market is basettading volume portfolios.
The model is:R); ~R¢,=a,+[,(R,; —R¢;)+&,, . The regression

coefficient Alfa is White heterroscedasticity-cetest standard errors and
covariance. t-statistics in parentheses

Discussion

The outperformance of low volume portfolio than thigh volume portfolio is
contrary to the previous findings (see, Gervaral t2001; Huan and Heian 2010).
Further, the finding is not in accordance with #eguential arrival of information
theory of Copeland (1976) and mixture of distribathypothesis of Epps and Epps
(1976). The outperformance of HV portfolio retulms LV portfolio returns can be
justified with two reasons.

First, the higher (lower) future returns of LV(H¥)ocks can be due to investor
misperceptions about future earnings. Lee and Smathmn (2001) found negative
relationship between trading volume and returnsthag pointed out that:

analysts provide lower (higher) long-term earsngrowth forecasts for
low(high) volume stocks. However, low(high) volumas experience significantly
better (worse) future operating performance. Moexowe find that short-window
earnings announcement returns are significantly engositive (negative) for
low(high) volume firms over each of the next eggldrters.

The same pattern is observed in this study alsoamntee and Swaminathan
(2001) pointed out that this can be due to investigperceptions about future
earnings of low volume firms. As a result of thaarket is “surprised” by the
systematically higher (lower) future earnings off Ithigh) volume firms.

The second justification for the negative relattopsetween trading volume and
return is the liquidity of the assets. Datar, Naild Radcliffe (1998) found negative
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relationship between future stock returns and diquimeasured by stock turnover
rate for all non financial firms on the NYSE fromlyl 31, 1962 through December
31, 1991. Dater et al. (1998) pointed out the negatign between stock return and
trading volume is due to illiquid stocks that offegher average returns than liquid
stocks.

However, trading volume is not a good criteria takm investment portfolios
since excess returns of LV portfolio is not stataty significant.

Summary

This chapter examined the five market anomalieheCSE. The summarized
findings are given in the table 5.14 below.

5.14 Summary results of market anomalies

Anomaly ' Does anomaly exist?

Full period Down-market Up-market
E/P Yes Yes No
B/M Yes No Yes
Size No No No
Momentum Yes Yes No
Trading volume Na Na No

Na = Data not available

Three market anomalies, E/P, B/M and momentum exithe full period while
in the down-market; E/P and momentum anomaliest.ekisthe up-market only
B/M anomaly exists. Therefore, the next part of #tedy is to develop factor
models by creating factor mimicking portfolios ugithe anomalies which exist and
to construct factor models for the three periogmsaely.
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CHAPTER SIX
RESULTS AND DISCUSSION-FACTOR MODELS

Number of market anomalies was identified in th& zhapter. The aim of this
chapter is to develop asset pricing factor modelsexplain the variability of
common stock returns in the CSE. The factor model® developed for full period,
down-market and up-market separately. The followstigps were followed in
developing factor models in each sub-period.

6.1 Construction of factor mimicking portfolios
6.2 Multicolinearity test

6.3 Ranking factors

6.4 Developing factor models

6.5 Discussion of the findings

6.1 Construction of factor mimicking portfolios

The main objective of this study is to identify sdétfactors which explain the
cross-section of portfolio stock returns. The poesi section revealed that E/P, B/M
and momentum anomalies exist in the CSE. Therefibmee factor mimicking
portfolios were constructed based on these anosnakeHmLE/P, HmLB/M and
WmL.

HmMLE/P is the difference between the returns offHgdrtfolio and returns of LE/P
portfolio.

HmMLB/M is the difference between the returns of MBportfolio and returns of
LB/M portfolio.

WmL is the difference between the returns of winpertfolio and returns of loser
portfolio.

In addition to above, the excess returns of theketaortfolio (R,-Rf) were used as
an independent variable.

6.2 Multicolinearity test

Before determine the final form of a multifactoigression model it should be
assured that two independent variables are notyhaginrelated (the multicolineraity
problem). Therefore, the table 6.1 reports the $tearcorrelation coefficients
computed for each pair of independent variablestdtbrperiod, down-market and
up-market.
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The panel A of the table shows the Pearson coiwalatoefficient between
variables in the full period. According to the &pbthere is no strong positive or
negative correlation between any pair of variables.

The panel B of the table presents Pearson cowoelatbefficients between
independent variables in the down-market periothePB also reveals that there is
no strong correlation between variables.

Table 6.1 Pearson correlation coefficients

Panel A: Full period N=155

(Rn-Ry) HmMLE/P HmMLB/M WmL
(Rm-Ry) 1 0.165 0.223 -0.027
HmMLE/P 1 0.252 0.051
HmL/M 1 -0.020
WmL 1
Panel B: Down-market period N=74
(Rm-Ry) 1 -0.104 - 0.062
HmMLE/P 1 - 0.036
WmL 1
Panel B: Up-market period N=81
(Ri-Ry) 1 - 0.340 -
HmMLB/M 1 -

Similarly, the panel C of the table reveals thagréhis no strong correlation
between variables in the up-market period.

Therefore, in conclusion, there is no multicilingaproblem between any pair of
variables selected for the regression analysis.

6.3 Ranking factors

Before entering factors into a multiple regressimodel, each independent
variable should be ranked as first, second andnsto @nter into the factor model.
For this purpose, univariate regressions were eqodtion 4.8) for each independent
variable on set of dependent variable portfoligsasately for each test period. The
criterion used to rank independent variable wasatherage t-statistics of univatriate
regression slope coefficients. The variable witghlest average t-statistics was
entered into the model first and the variable wilie second highest average t-
statistic next and so on. A variable was selectadked) for the analysis only if it
satisfied following criteria.

The average t-statistic on all the test portfolbeuld be greater than one.
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6.3.1 Full sample period

The table 6.2 shows t-statistics relating to unatarregression slope coefficients
run on eight dependent variables using four inddeetfactor variables.

According to the table, the excess market retuntofahas highest average t-
statistic (16.011) and for all the univariate resgiens t-statistics are greater than 1.
Therefore, market factor was ranked as the numhterhke added to the final factor
model. Next, HmLB/M factor reflects average t-stti of 2.779. Therefore, the
second rank was given to the HmLB/M factor. Nekg taverage t-statistics for
HmLE/P factor is 1.467. Therefore, this factor wasked as factor 3. Finally,
WmL factor was selected because WmL factor als@ hastatistics greater than 1.
Therefore, in the full sample period, following fofactors were selected for the
final model.

I.  Excess market returns factor,{R;)
[I.  HmMLB/M factor

[ll.  HmMLE/P factor

IV. WmL factor

Table 6.2 t-statistics of univariate regressiongzull period

Dependent | p Ry |HMLE/P | HmMLB/M wmL
variable

HE/P 18.016 | 5.090 4506 0.362
LE/P 15.872 | 0.142 3.366 0.043
HB/M 15.355 | 2.905 7.015 0.031
LB/M 15.151 | 1.726 0.590 0.161
LS 7532 | 0.520 2500 0.177
SS 8.200 | 0.258 4.035 0.531
Wi 21.624 | 0.370 0.182 0.967
Lo 26.340 | 0.729 0.041 6.622
Average 16.011 | 1.467 2779 1.104
Rank 1 3 2 4

6.3.2 Down-market period

The table 6.3 shows t-statistics relating to unatarregression slope coefficients
run on eight dependent variables using three inudgo® factor variables. The
average t-statistic for market factor is 16.717 @&ni$ greater than 1 for all the
univariate regressions. Moreover, WmL variable &ngesrage t-statistic greater than
1. However, the HmLE/P variable has average tsdiatibelow 1 (t=0.932).
Therefore, HMLE/P was rejected. Finally, followitwgo variables were selected in
the down market.
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[.  Excess market returns factor,{R;)
ll.  WmL factor

Table 6.3 t-statistics of univariate regressions: ®wvn-market

\?aer'ioaeg‘lge”t (Ry-RY) HMLE/P wWmL
HE/P 18.070 1.944 0.288
LE/P 18.431 2.001 0.121
HB/M 15.385 0.060 0.548
LB/M 13.029 0.031 0.203
LS 5.566 2.026 0.758
SS 10.197 0.400 0.769
Wi 31.778 0.468 0.522
Lo 21.280 0.528 5.765
Average 16.717 0.932 1.121
Rank 1 - 2

6.3.3 Up-market period

The table 6.4 shows statistics relating to unitari@gression slope coefficients
run on ten dependent variables using three indegreridctor variables.

Table 6.4 t-statistics of univariate regressions: pfmarket period

Dependent Variable| {RRy) HmMLB/M
HE/P 12.890 5.268
LE/P 10.680 3.247
HB/M 11.376 6.312
LB/M 11.024 1.871
LS 5.307 3.277
SS 7.710 2.809
WI 13.278 0.616
LO 15.992 0.204
HV 5.281 2.520
LV 6.560 1.752
Average 10.009 2.786
Rank 1 2

The average t-statistic for excess market retuctofas 10.009 and it is greater
than 1 for all the univariate regressions. As ladl t-statistics reported are greater
than 1, the excess market return factor was raakettie number one to be entered
to the final model. Next, important factor is thenHB/M factor which shows
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average t-statistic of 2.786. Therefore, followingp factors were selected for the
final model building.

I.  Excess market returns factor,{R;)
[I.  HmMLB/M factor

6.4 Developing factor models

This study used the time series regression approad@JlS (1972) to develop
asset pricing factor models. According to the facamkings in the previous section,
each period factor models were started with thekaetanodel. That means monthly
returns on stock portfolios were regressed on teess market returns (FRy).
There in after other factor mimicking portfolios mweentered step wise. The
following two alternative hypotheses were developediest each of the factor
models developed in this chapter.

Alternative hypothesis one

Hs= The Incremental explanatory powesR?) of the new factor entered to the
model is positive.

Fama and French 1993 and 1996 models were testiagennumber of (25) test
portfolios created by sorts on B/M and size chanastics. The Sri Lankan market is
much smaller than U.S. market. Therefore in thiglgt factor models were tested
on portfolios sorted under E/P, B/M, size, momentml volume characteristics.
The test portfolios on which each model testedewsE/P, LE/P, HB/M, LB/M, LS,
SS, WI and LO. According to Fama and French (1988),slopes and Rvalues
were direct evidence on whether different risk degtcapture common variations in
stock returns. Therefore, this study useRfto test the alternative hypothesis. The
significance of the explanatory power is determinsithgF-statistic. As each model
Is tested 8 (10 in up-market) test portfoliog-i$tatistics are significant at least 4 (5
in up-market) times, then the alternative hypothesaccepted.

Alternative hypothesis two
Hs Regression slope coefficients of the new factemat equal to zero

The above alternative hypothesis is tested ussigtistics. As in the above, if
regression slope coefficients of the new factoeet to the model are statistically

significant at least for half of the test portfditested, then it would be assumed that
the second alternative hypothesis is accepted.
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Therefore, only if the above two alternative hymsths were accepted for a factor
mimicking portfolio, then that factor would be apted as a proxy for the missing
risk factors.

6.4.1 Factor models for the full period

This section examines the role of stock marketofacin returns under four steps
in accordance with the factor ranks in the tabZ 6.

I. Regressions that use excess market retupaRgRto explain excess stock
returns (market model).

[I. Regressions that use HmMLB/M mimicking returns tbgetwith R,-R; as
explanatory variables. (two-factor model).

lll.  Regressions that use HMLB/M and HmLE/P returnsthmyewith R.-R; as
explanatory factors (three-factor model).

IV. Regressions that use HmMLB/M and WmL returns togethiéh R,-R; as
explanatory factors (Three-factor model).

Market model

The table 6.5 shows the excess returns of marketein@), slope coefficients

(Bm) and R?of the model. Similar to the Fama and French (199@) excess returns

on the market portfolio of stocks {HR;), capture more variation in stock returns of
portfolios. Fama and French (1993) has takér=M0 percent as the benchmark
satisfactory level of explanatory power of any ahte(s). However, according to the

table 6.5 none of the test portfolios recdtdvalue closer to 90 percent.

The highestR? value reports for LO portfolioR?= 80.8 atF= 647.74). At the
same time the lowest?value reports for the SS test portfoli®{= 49.8 atF=

153.83). Further, all th&®?values are statistically significart € 0.001) and all of
the factor coefficientsp(,) are statistically significant at 1 percent levBherefore,
both alternative hypothesesgand H ) are accepted. The averaBévalue of the
entire test portfolios is 71.7 percent and it ireplthat there are potentials to increase
the explanatory power of the model by adding ofletors to the market model.
Therefore, in the next section, HmLB/M factor isr@duced to the market model.
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Table 6.5 Regression of excess stock returns on egs market returns
Rp,t - Ry 1= a, + :Bl(Rm,t - R ,t) + Ent
Dependent

variable a t(OL) Bl t(Bl) ﬁz F

HEP 0.572 | 2.24** | 0.829 18.016**F77.2 521.69***
LEP -0.283 | -1.29 0.761 15.872**79.5 597.28***
HBM 0.098 | 0.37 0.768 15.385**F73.1 418.56***
LBM -0.373 | -1.71* 0.676 15.151* 75.5 475.08***
LS -0.081 | -0.30 0.612 7.532**61.3 245.23***
SS -0.081| -0.31 0.469 8.200*1*49.8 153.83***
Wi 0.154 | 1.54 0.686 21.624**176.6 505.18***
LO -0.437 | -4.35*** | 0.777 26.340*** 80.8 647.67***
Average 71.7

In June of each year t over the test period 199882@ll the stocks were sorted into three
portfolios based on various characteristics and atyuweighted returns were computed
for next period. E/P, B/M and size portfolios weebalanced every year and momentum
portfolios were rebalanced every month. The tinmeseof extreme portfolios of each
characteristic were taken as dependent variabldependent variable included monthly
excess returns of value weighted market index.afists measure the statistical

significance ofR?values while t-statistics measure the statistiagghiicance of slope
coefficient.*significant at 10% level. **significaat 5% level. ***significant at 1% level.

Two factor model (R,-R; and HmLB/M)

The table 6.6 shows regression results of tesfghat when the independent
variables are excess market returns and high niovwa®ook-to-market (HmLB/M)
mimicking portfolio returns. The table 6.6 showsess returns of the model)(

slope coefficients of each factoE,z,s of the two factor model and theR?,s due

to the new factor HmLB/M. The table shows tltt?,s of the new factor HmLB/M
are positive for all the test portfolios other th&$ portfolio. The highest

ZR?records for HB/M dR?= 10.1 atF= 91.32). The average incremeni of the

new factor is 2.2 percent. Further, four of the pestfolios recorddR?,s which are
statistically significant at p < 0.01 level. Funthslope coefficients associated with
HmLB/M for all the test portfolios other than LSeastatistically significant.
Therefore, both alternative hypotheses {&hd H; ) are accepted.

The other important fact is that the inclusion ahEB/M factor to the market
model has not changed the slope coefficients ofritheket factor reported in table

6.5. The ﬁz,s of the test portfolios reflect that none of tast portfolios comes to
the cut-off level ofR* (90 percent). The highe&’ of 83.2 percent record for the
HB/M test portfolio while the lowesR’records for the SS portfolioR’ = 52.2).
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The averagdR”of the two factor model is 73.9 percent which isrmrement of 2.2
percent from the market model reported in table 6.5

The excess returns measured dyshows that four test portfolios generate
significant excess returns. It implies that the ti@otor model has failed to fully
explain the variability of returns in these fousttportfolios.

In conclusion, sincelR?,s are statistically significant for four test golios and
seven of the factor coefficient$,] associated with HmLB/M factor are also
statistically significant, the two factor model etcess market return and HmLB/M
factor seems to explain the variability of testtfudio returns. However, four of the
eight intercepts in the two factor regressionsediffrom zero by more than 10
percent level per month. Therefore, it can not dectuded that this model is the
best possible factor model to be created to explenvariability of stock returns in
the CSE.

Three-factor model (R-Rf, HMLB/M and HmLE/P)

The table 6.7 shows the three-factor multiple regjan results for test portfolios
when the independent variables are market excagsmse high minus low book-to-
market (HmLB/M) and high minus low earnings-to-pri¢cHmMLE/P) portfolio
returns. The table shows excess returns of the Infafleslope coefficients of each

factor, ﬁz,s of the three factor model and tlx®? due to the new factor HmLE/P.

According to the table 6.7 the new factor HmLE/Reyates positivesr?,s for all
the test portfolios except winner (WI) portfoliohd@ highest4rR? is recorded for
HE/P portfolio (4R?= 6.6 atF= 72.18). Four out of eightR? values are statistically

significantly different from zero. As a result, thgeragedrR?due to new factor is
1.5 percent. Therefore, first alternative hypothésiaccepted.

Next, slope coefficient3¢) of new factor are examined. The table 6.7 revisalt
only three out of eight slope coefficients of nemetbr are statistically significantly
different from zero. Since the slope coefficientHhLE/P factor variable is not
statistically significantly different from zero fomajority (5) of test portfolios,
second alternative hypothesis is rejected and #wtof HmMLE/P can not be
considered as a factor which is capable of explgimariability of stock returns in
the CSE.
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Table 6.6 Regression of excess stock returns on egs market returns and HmLB/M returns

Rp,t - R = a, + :Bl(Rm,t - Rf,t) + :Bz(HmLB/Mt) + Ent

Dependent/, t(a) By ) |B t(p.) R? /R F

HE/P 0.39 1.69* 0.795 18.270*** 0.370 3.816*** | 79.6 2.4 17.71%**
LE/P -0.35 -1.67* 0.748 15.947** 0.143 1.699* 79.8 0.3 2.47
HB/M -2.37 -1.17 0.702 16.322**t 0.711 8.600*** | 83.2 10.1 91.32***
LB/M -0.23 0.165 0.702 16.322**t-0.288 -3.484*** | 77.6 2.1 14.14***
LS -0.10 -0.40 0.607 7.269**F 0.054 0.525 61.2 -0.2 -0.68
SS -0.20 -0.80 0.444 7.871*%*0.268 2.901** | 52.2 2.4 7.48***
Wi 0.18 1.80* 0.689 22.671**% -0.057 -1.687* 76.9 0.3 1.83
LO -0.41 -4.10*** | 0.779 26.894*** -0.054 -1.643* 81.0 0.2 1.48
Average 73.9 2.2

In June of each year t over the test period 199882@ll the stocks were sorted into three port®l@sed on various characteristics
and equally weighted returns were computed for perbd. E/P, B/M and size portfolios were rebalkeci@very year and momentum
portfolios were rebalanced every month. The timesef extreme portfolios of each characteristergvitaken as dependent variable.

Independent variables included monthly excess msetof market portfolio and high minus low book-tarket (HmLM/B) mimicking

portfolio returns. F-statistics measure the statiit significance of4R?values while t-statistics measure the statistigghigicance of
slope coefficients.*significant at 10% level. **sifjcant at 5% level. ***significant at 1% level.
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Table 6.7 Regression of excess stock returns on egs market returns, HmLB/M and HmLE/P returns

Rot ~Riy=a, + Bi(Ry = Ri ) + Bo(HMLB/M,) + B;(HMLE/R) + &,

\?:r?fg:gen A t(or) B1 t(B1) B2 t(B2) Bs t(Bs) R? AR?> |F

HE/P -0.06| -0.31 0.77] 18.91**0.23 | 2.93*** 0.61 | 7.35***| 86.1 6.6 72.18**%
LE/P -0.06| -0.31 0.75| 18.91*** 0.23 | 2.93*** | -0.39| -4.72***| 83.2 3.4 28.95%**
HB/M -0.32 | -1.52 0.70| 16.30**t 0.69 | 8.36*** 0.11 | 1.34 83.3 0.1 1.17
LB/M -0.32 | -1.52 0.70| 16.30**%-0.31| -3.81*** | 0.11 | 1.34 77.7 0.2 1.35
LS 0.04| 0.14 0.62 8.06*** 0.10 | 0.89 -0.19 -1.44 61.9 0.7 2.57%
SS -0.04| -0.16 0.46 8.94*%*0.32 | 3.38*** | -0.22| -2.00** | 53.7 1.5 4,99*
WI 0.19 | 1.90%* 0.69 | 21.89*** -0.06|-1.70* -0.01| -0.42 76.7 -0.1 -0.65
LO -0.38 | -3.78*** | 0.78 | 26.68*** -0.04|-1.29 -0.04| -1.30 81.0 0.0 0.16
Average 75.5 1.5

In June of each year t over the test period 1998820all the stocks were sorted into three portflibased on various
characteristics and equally weighted returns weoenputed for next period. E/P, B/M and size por®ivere rebalanced every
year momentum portfolios were rebalanced every martte time series of extreme portfolios of eadratteristic were taken as
dependent variable. Independent variables includemhthly excess returns of market portfolio, higmusilow book-to-market
(HmLM/B) mimicking portfolio returns and high minlev earnings-to-price (HmLE/P) mimicking portfolieturns. F-statistics

measure the statistical significance AR?values while t-statistics measure the statisticginificance of slope coefficients.
*significant at 10% level. **significant at 5% lelé&**significant at 1% level.
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Table 6.8 Regression of excess stock returns on egs market returns and HmLB/M, and WmL returns
Roi ~Riy =0, + Bi(Ry =Ry ) + B, (HMLB/M ) + B;(WmLy) + €,

\[/);r?;g:gent A t(or) Br | t(B) B2 t(B2) Bs t(Bs) R? AR? F

HEP 0.25| 1.04| 0.8018.78*** | 0.37 | 3.88*** | 0.25| 1.83* 79.7 0.1 100
LEP -0.43| -1.91%0.75(16.07*** | 0.14 | 1.71* 0.12, 1.01 79.8 -0.1 -0.39
HBM -0.32| -1.47 | 0.7016.47*** | 0.71 | 8.64*** | 0.14| 1.09 83.1 0.0 -0.19
LBM -0.32 | -1.47 | 0.7016.47** |-0.29| -3.48*** | 0.14| 1.09 77.5 0.0 -0.19
LS -0.19| -0.62 | 0.61 7.29*** | 0.06 | 0.54 0.13 0.78 61.0 -0.1 -0.58
SS -0.16| -0.58| 0.44 7.79*** | 0.27 | 2.89*** | -0.09| -0.48 51.9 -0.3 -®7
WI -0.11| -1.19 | 0.7429.18*** | -0.06 | -2.22** 0.50| 8.46*** | 83.8 6.9 687***
LO -0.11| -1.19 | 0.7329.18*** | -0.06 | -2.22** -0.50| -8.49*** | 86.6 57 64 7***
Average 75.4 1.5

In June of each year t over the test period 1998820all the stocks were sorted into three portfliobased on various
characteristics and equally weighted returns wepenputed for next period. E/P, B/M and size porf®hvere rebalanced every
year and momentum portfolios were rebalanced ewsonth. The time series of extreme portfolios oheataracteristic were
taken as dependent variable. Independent variabldsded monthly excess returns of market portfdligh minus low book-to-
market (HmLM/B) mimicking portfolio returns and war minus loser (WmL) mimicking portfolio returfsstatistics measure the

statistical significance of4R?values while t-statistics measure the statistigghisicance of slope coefficients. *significantd1%
level. ** significant at 5% level. *** significanat 1% level.
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Three factor model (R-Rr, HMLB/M and WmL)

As the HmLE/P factor did not sufficiently affect tre variability of stock returns,
instead of the HMLE/P factor, winner minus losem{ly) factor was introduced to
the two factor model reported in table 6.7.

According to the table 6.8R? is significant only for two test portfolios anadrf
three portfolios’”4R?,s are negative and another two test portfolidR?,s are
almost zero. However, the overalR? is 1.5 percent and it is mainly due to the
high R?,s of WI and LO tests portfolios. The first alteima hypothesis is rejected
as most of the test portfolios have negative oo z#t?,s.

When consider slope coefficients associated withl\Wstmmicking portfolio, only
three of the eight slope coefficients are staadiycsignificantly different from zero.
Therefore, the second null hypothesis is also tegeand as a result the WmL factor
can not be entered to the two factor model recontéuk table 6.6.

Summary

According to the analysis following conclusions araved for the full sample
period.

[.  Similar to the Fama and French (1993), excessnetifr market factor (RRy)
captures more variation in common stocks in the .CSBe average
explanatory power of the market factor is 71.7 petc

[I.  When the two-factor model is created by adding HinelB/M factor to the
Rn-Rs factor the average explanatory power of the modeiease by 2.2
percent than that of the market model.

lll. The HmMLE/P factor as well as WmL does not signiftba affect on the
variability of returns of most of the test portfusi

IV. Therefore, finally, it can be concluded that thdyoR,-R; and HmLB/M
factors proxy for risk factors in the CSE. Howewbg joint explanatory power
of the two factors only 73.9 percent and this twotér model has failed to
fully explain the variability of stock returns iodr out of eight test portfolios
(a,s are significant). Therefore, more potential fia&tors should be added to
the two factor model of RR; and HMLB/M. The best model selected can be
shown in an equation as follows.

Rot =R =ap + (R ~ Ry ) + Bo(HMLB/M ) + £,

p.t
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6.4.2 Factor models for the down-market

This section examines the role of stock markeofadhn returns under two steps
In accordance with the factor ranks in the tabBe 6.

I. Regressions that use excess market retupaRgRto explain excess stock
returns (market model).

[I. Regressions that use WmL mimicking returns togethdth R,-R; as
explanatory variables. (two-factor model).

Market model

Table 6.9 Regression of excess stock returns orcegs market returns
Rp,t - Rf.t =a,+ Igl(Rm,t - Rf,t) T Ent

Dependent t(0) By t(B) 2 |F

HE/P 0.55 1.89* 0.72 18.07*** 77.0 244 . 75*%*
LE/P -0.28 1.42 0.76 18.43*** 86.4 465.06*%*
HB/M -0.44 -1.50 0.58 15.09*** 67.5 152.80**F
LB/M -0.34 -1.27 0.59 13.03*** 76.0 231.87**F
LS -0.07 -0.22 0.67 5.57%** 65.0 136.44*%*
SS 0.35 -1.18 0.48 10.20*** 57.7 100.48*r*
WI 0.68 7.13*** | 0.78 31.78*** 87.0 488.40***

LO -0.39 2.77%** | 0.87 21.28*** 80.8 308.73***

Average 74.7

In June of each year t over the test period Jand&g5-August 2008, all the stocks were
sorted into three portfolios based on various clukeastics and equally weighted
returns were computed for next periods. E/P, B/M aize portfolios were rebalanced
every year and momentum portfolios were rebalareezty month. The time series of
extreme portfolios of each characteristic were taks dependent variable. Independent
variables included monthly excess market returnsiaistics measure the statistical

significance ofR?values while t-statistics measure the statisticghidicance of slope
coefficients. *significant at 10% level. ***sigmsaint at 1% level.

The table 6.9 presents the excess returns of mar&del (), slope coefficients

(B1) and R?of the model for eight test portfolios. Similar toe full period, the
excess returns on market portfolio of stocks,-f®), capture more variation in

portfolio of stock returns. The average explanafmywer of the model is|§2=74.7
percent and it is 3 percent above the corresponfignge in the full period. The

highest explanatory power records for the winnen)(¥ést portfolio (ﬁz: 87
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percent atF=488.40). All theﬁz,s are statistically significant. Therefore, thestfi
alternative hypothesis is accepted. The lowestaegibry power reflects for the

small size (SS) test portfolio witR* = 57.7 (F=100.48) percent. All the slope
coefficients are highly statistically different frozero at 1 percent level. Therefore,
the second alternative hypothesis is also acceptedever, three of the eight (for

HE/P, WI and LO) excess returng) (are statistically different from zero. This
implies that market factor does not sufficientlypkn the return variation of these
test portfolios and there is a potential to add hagtor(s) to the market model to
increase explanatory power of the model. Thereforehe next subsection WmL

mimicking portfolio is introduced to the market nebd

Two factor model (R-Rs and WmL)

The table 6.10 shows regression results of testfgios when independent
variables are excess market returns and winner smiaser (WmL) mimicking
portfolio returns. The table 6.10 presents excetgms (), slope coefficientsp),

R?of the two factor model and thaR2due to new factor WmL. The table reports
that 4R2,s of the new factor WmL are positive for five tpsttfolios and the highest
ZAR?records for the test portfolio LO4R2=12.7 at F=140.60). Four test portfolios
record statistically significartiR?,s. Therefore, the first alternative hypothesis is
accepted. At the same time, the new factor, Wmls, decreased the explanatory
power of the market model reported in the tableférwo test portfolios of HE/P
and LE/P. However, the explanatory power decreaktgese two test portfolios are
very small, 4R?> =-0.3 percent F=-0.88) and 4rR? =-0.3 percent K=-0.77)
respectively for HE/P and LB/M test portfolios. @uerage the new factor, WmL,
has increased the explanatory power by 2.6 percent.

Interestingly, two of the eight test portfolios (\&hd LO) showR? s greater than
90 percent. The averad%2 of the model is 77.3 percent which is 2.6 percent
increase of théR * of the market model reported in the table 6.9.

The next most important criteria is the significanaf the slope coefficient.
Interestingly, six of the eight slope coefficient$ the new factor WmL are
statistically significantly different from zero. Eber, the inclusion of the new factor,
WmL, has improved the slope coefficients of the kmtaifactor for some of the test
portfolios. Therefore, the second alternative higpsis is also accepted.

The table 6.10 shows that most of the excess ietarecept WI and LO test
portfolios are statistically insignificant. This jpites that the two factor model of
Rn-Rf and WmL sufficiently explain the variability ofagk returns in all the test
portfolios.
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In conclusion, sinceiR?,s are statistically significant for four test golios and
most of the factor coefficients of the new factoe statistically significant, the
WmL seems proxy for omitted risk in the CSE.

Summary

According to the analysis following conclusions araved for the down-market
period.

.  Similar to the full sample period, excess returdsnmarket factor R-Rs
captures more variation in common stocks in the .CSBe average
explanatory power of the market factor is 74.7 petc

[I.  When the two-factor model is created by addingwhaL factor to the R-
R; factor the average explanatory power of the maukase by 2.6 percent
than that of market model.

lll.  Therefore, finally, it can be concluded that thg-FRR and WmL factors proxy
for risk factors in the down-market period. Howevtre joint explanatory
power of the two factors only 77.3 percent and twis factor model has failed
to fully explain the variability of stock returns itwo out of eight test
portfolios (,s are significant). Therefore, more potential festors should be
added to the two factor model of R and WmL. The best model selected is
as follows.

Rp,t - Rf,t =a, +181(Rm,t - Rf,t) +182(Wm|'t) +£p,t
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Table 6.10 Regression of excess stock returns orcegs market returns and WmL returns

Rot ~Riy =0, + Bi(Ryy = Re ) + B(WmL) + €,
pependent 1o ) By t(61) B t(2) R? R |F
HE/P 0.63 | 1.51 0.72 17.09*% -0.06 -0.27 76.7 | .30 -0.88
LE/P 011 | -0.41 0.77 18.54** .0.14 -0.59 86.4 | .00 -0.11
HB/M -0.03 | -0.09 0.59 15.72* | -0.34 1.73* | 685 | 1.0 2.18
LB/M 024 | 017 0.70 16.32** | -0.29 3.48*| 757 |-0.3 0.77
LS 053 | 1.11 0.68 5.86%* | -0.50 214~ | 66.8 | .81 3.88*
SS 0.11 | 0.30 0.48 9.94%| .0.38 -1.66* | 594 | 71. 3.03*
Wi 0.31 | 4.29%* | 0.82 38.89** | 0.34 6.33"* | 914 | 4.5 36.84%*
LO 0.31 | 429" | 0.82 38.89*** | -0.66 12.25** 93.6 |12.7 140.60%*
Average 77.3 2.6

In June of each year t over the test period Janu&g5-August 2001, all the stocks were sortedtimtee portfolios based on various
characteristics and equally weighted returns wesenputed for next period. E/P, B/M and size porfohvere rebalanced every year
and momentum portfolios were rebalanced every madrtik time series of extreme portfolios of eachrattaristic were taken as
dependent variable. Independent variables inclmdathly excess returns of market index and winmaus loser (WmL) mimicking

portfolio returns. F-statistics measure the statst significance of incrementdR Zvalues while t-statistics measure the statistical
significance of slope coefficients. *significantl® level. **significant at 5% level. ***signifiaa at 1% level.
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6.4.3 Factor models for the up-market

This section examines the role of stock markeofadhn returns under two steps
In accordance with the factor ranks in the tabfe 6.

I. Regressions that use excess market retupaRgRto explain excess stock
returns (market model).

[I. Regressions that use HMLB/M mimicking returns tbgetwith R;-R; as
explanatory variables. (two-factor model).

Market model

Table 6.11 Regression of excess stock returns orcegs market returns
Ryi Ry =a,+ Bi(Ryy —Re )+ Ept

Dependent @  |Bi ) | R? |F

HE/P 0.31 0.81 0.90 12.89**F 77.2 271.58***
LE/P -0.28 -0.81 0.76 10.98**r 74.3 232.69***
HB/M 0.15 0.39 0.86 11.38**% 75.5 247 .62%**
LB/M -0.62 -1.90* 0.73 11.02*%**| 75.1 242 ,93***

LS 0.06 0.16 0.57 5.31** 56.3 104.00***
SS 0.20 0.45 0.45 7.71%F 42.2 59.46***
WI 0.46 2.89*** | 0.62 13.28***| 68.7 176.33***

LO 0.35 2.39** | 0.64 15.99*** 73.5 223.31***

HV 0.18 0.96 0.36 5.77** 34.2 42.65%**
LV 0.60 3.04*** | 0.32 5.46*** | 27.6 31.49***

Average 60.0

In June of each year t over the test period Septerd001-December 2008, all the stocks
were sorted into three portfolios based on varieharacteristics and equally weighted
returns were computed for next period. E/P, B/M aizé portfolios were rebalanced every
year while momentum and trading volume portfoliesemebalanced every month. The
time series of extreme portfolios of each charastierwere taken as dependent variable.
Independent variables included monthly excess mstwf market portfolio. F-statistics

measure the statistical significance Rf values while t-statistics measure the statistical
significance of slope coefficients. *significant Hd% level. **significant at 5% level.
***gignificant at 1% level.

The table 6.11 shows excess returns of market m@jleslope coefficientsf

and R?,s of the model for 10 test portfolios includinghivolume (HV) portfolio
and low volume (LV) portfolio. Like in the previous/o periods, (R-Rf) captures
more variation in portfolio of stock returns. Hoveey the average explanatory
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power is,R?= 60.5 percent and it is 11.1 percent below theesponding values in
the full period. The main reason for the explanatoower difference is the low
explanatory power of the market factor over thet tesrtfolio returns of HV
(R?=34.2 atF=42.65) and LV R?=27.6 atF=31.29). The highesR?reports for
the test portfolio HE/P R?=77.2 atF=271.58). Further, all the factor coefficients
are positive and strongly significant. Thereforethb alternative hypotheses are
accepted. However, four of the ten excess returs3 are statistically significantly
different from zero. It implies that new factors ynalay a role in explaining the
variability of returns of these test portfolios.eFbfore, in the next section HmLB/M
factor is introduced to the market model.

Two factor model (R-Rf and HmLB/M)

The table 6.12 shows regression results of testglios when the independent
variables are excess market returns and high niovw$ook-to-market (HmLB/M)
mimicking portfolio returns. The table 6.12 presemxcess returnso), slope
coefficients p) and R?of the two factor model and theR?due to the new factor
HmLB/M.

The table shows thaiR?,s are positive for all the test portfolios excegst
portfolio of LE/P and SS. However, these two testfplios’ minus 4R?,s are very
small and not statistically significant. The highw*reports for the test portfolio
HV (4R? =7.7 at F= 10.40). Seven of the teéR?,s reported are statistically
significant. Further, five of the ten test portédirecord statistically significant slope
coefficient for the HmLB/M factor. Further, the atiloh of the new factor HmLB/M
has not made a significant impact on the loadirigh@excess market returns factor.
Therefore, both alternative hypotheses can be &etep

The two factor model explains on average 63 peroéthe variability of stock
returns in the up-market. The highest explanatomyeay records for the test portfolio

HB/M (R”=82.7 percent). The lowest explanatory power resdiat the test
portfolio of LV (R?=30.5 percent).

The excess returns measured by édhshows that two test portfolios generate
significant excess returns. Therefore, generally factor model of excess returns
and HmLB/M mimicking portfolio returns sufficientlgxplain the variability of
returns in the test portfolios.

In conclusion, as increment®’,s are statistically significant for seven test
portfolios and factor loadings of HmLB/M factor ssatistically significant for 5 of
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the ten coefficients, the two factor model of tireess market returns and HmLB/M
seems to explain the variability of test portfalurns in the up-market period.

Summary

According to the analysis following conclusions areved for the down-market

period.

Similar to the full period and down-market, excestirns of market factor
captures more variation in common stocks in the .CSBe average
explanatory power of the market factor is 60.5 petc

When the two factor model is created by addingHineLB/M factor to the
Rn-Rs factor the average explanatory power of the modeiease by 2.6
percent.

Therefore, finally, it can be concluded that thg-RR and HmLB/M factors
proxy for risk factors in the up-market period. Haxer, the joint explanatory
power of the two factors only 63.1 percent and twis factor model has failed
to fully explain the variability of stock returns two out of ten test portfolios.
The best factor model selected for the down-maskas follows.

Rpt Ry =0, + B (R, —R; ;) + B (HMLB/M,) TEL;
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Table 6.12 Regression of excess stock returns orcegs market returns and HmLB/M mimicking returns

Rot ~Riy =0, + fi(Ryy =~ Ry ) + B (HMLB/M ) + £,

\?:r?jg:gem o t(a) B1 t(B1) B2 t(B2) R? AR? F

HE/P -0.09 -0.28 0.83 12.56***| 0.52 3.54***| 804 | 3.2 12.64***
LE/P -0.36 -1.04 0.75 10.14***|  0.10 0.61 74.2 2-0. -0.46
HB/M -0.43 -1.37 0.77 11.11** | 0.74 5.39*** | 82.7 7.2 32.20***
LB/M -0.43 -1.37 0.77 11.11** | -0.26 -1.87* 76.1 D 3.01*
LS -0.08 -0.20 0.55 4.78***| 0.19 1.12 56.6 0.3 0.49

SS 0.10 0.24 0.43 4.76**  0.13 0.86 42.0 -0.3 -0.35

Wi -0.19 -1.18 0.67 15.00*** | 0.02 0.31 70.2 1.6 4,12**
LO -0.29 -1.93* 0.70 17.12*** | -0.02 -0.42 75.7 2.1 6.88**
HV 0.03 0.14 0.40 6.14**| -0.22 -4.04*** | 42.0 7.7 10.40***
LV 0.42 2.10** 0.35 5.64*** | -0.16 -2.60*** | 30.5 2.9 3.28*
Average 63.0 2.6

In June of each year t over the test period Septer2001-December 2008, all the stocks were sorigmthree portfolios based on
various characteristics and equally weighted retimere computed for next period. E/P, B/M and piéfolios were rebalanced
every year while momentum and trading volume ploavere rebalanced every month. The time sefiexieme portfolios of each
characteristic were taken as dependent variabldependent variables included monthly excess retofmsarket portfolio and high

minus low book-to-market (HmLM/B) mimicking poitigleturns. F-statistics measure the statisticaingiicance of4R2values while
t-statistics measure the statistical significanéeslope coefficients.*significant at 10% level. igsificant at 5% level. ***significant
at 1% level.
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6.5 Discussions of the findings

The main findings of this chapter are summarizefbbews.

I.  Excess market returns {AR;) and high minus low book-to-market (HmLB/M)
mimicking factor explain most of the variation dbek returns in the full
period.

[I.  Excess market returns {fR;) and winner minus loser (WmL) mimicking
factor explain most of the variation of stock re&im the down-market period.

[ll.  Excess market returns {HR;) and high minus low book-to-market (HmLB/M)
mimicking factor explain most of the variation abek returns in the up-
market period.

The above findings are clearly different from thketipora of studies which
examined Fama and French (1993) three factor n{sde| Fama and French 1996;
Drew and Veeraraghavan, 2002, 2003; Wang and X@4;2Bahl 2008 and Simlai,
2008). These studies found that Fama and Frenee tactor model explain the
stock returns. However, this study finds that egcesmrket returns sufficiently
explain the returns of size sorted portfolios. Efere, Fama and French (1993)
three factor model is not applicable for CSE ddWoreover, this study has serious
implications for the asset pricing in Sri Lanka.

Firstly, risk factors are differs from down-marketup-market. Therefore studies
in Sri Lanka should focus on time varying factordals. Secondly, with respect to
Sri Lankan market there are few studies examinmegrole of multifactor models.
Among them the most recent finding of NanayakkaP®08) is important.
Nanayakkara (2008) found that Fama and French (1i883e-factor model explains
around 87 percent of variability of stock returhwever, according to this study,
Fama and French (1993) three-factor model doesea®n to work for the CSE data.
The similar finding arrived by the Konstantinos @8) for Australian Stock Market
also.

The findings of the chapter have following praatisignificance also.

I.  This study finds that risk factors are time varyimg Sri Lankan market.
Therefore, these time varying risk factors should bonsidered in
computations of cost of capital.

[I.  The time varying factor models can be used for stms to measure their
portfolio performance.

Further, none of the factor models came to thenmitlevel of explanatory power
(90 percent). It implies that further research eézassary to improve these factor
models.
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CHAPTER SEVEN
GAIN FOR SCIENCE AND PRACTICE

Predictability of stock returns has been the cénlr@me of research in finance
since 1960s. The first asset pricing model was GAd¢°M which developed by
Sharpe (1964), Lintner (1965) and Mossin (1966pwEver, there are vast numbers
of research findings which show that CAPM is noteampirically true model. As a
result, Fama and French (1993) developed a thrterfaasset pricing model
comprising of market, size and book-to-market fexctwhich sufficiently explained
the stock returns. Fama and French (1993) model trugs mainly in developed
markets especially in the U.S. market.

However, there are several knowledge gaps whicte ot been sufficiently
addressed by researchers.

I.  Most of the proxy variables of risk are market estdépendent (see, Kim and
Burnie, 2002; Rutledge et al. 2008; Muga and Saate@n2009; Athanassakos,
2009; Konstantinos, 2008). However, these proxyabées have not been
sufficiently tested based on emerging markets ammnditional market states.

II.  Even though Fama and French (1993) model was taialynin developed
markets especially in the U.S. market, there astaices where it has been
failed in some other markets (Malin and Veeraragha?004; Konstantinos,
2008). Empirical verifications of three-factor méglare extremely lacking in
emerging small markets.

[ll.  Multifactor asset pricing models have not been icigffitly tested in
conditional market states.

This study was carried out based on CSE which igraarging market to find
answers for the above knowledge gaps. Therefors, study has two main
objectives.

I.  To analyze market anomalies conditionally as welluaconditionally in the
CSE.

[I.  To analyze which asset pricing model(s) betterarmtock returns in CSE
conditionally as well as unconditionally.

The outcomes of the research can be categorizest tiwd headings.
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7.1 Contribution for the literature

This study found number of market anomalies in C&E&. The appearances of

market anomalies suggest that CAPM is not exishe CSE. This confirms the
earlier findings of Nimal (1997) and Samarakooro(a)9

This study finds that E/P, B/M and momentum anoesaéxist in the CSE while

size and trading volume anomalies do not existo@bb Stock Exchange is a fast
growing small market. Therefore, analysis of madmomalies in CSE broaden the
existing knowledge base in finance literature. Bha® explained as follows.

This study finds that E/P effect exists for all test periods. This positive
relation between E/P ratio and stock return is lsinio the findings of Basu
(1977) and Pathirawasam (2010a). However, afteustidg for risk, E/P
anomaly persists only in down-market. This confiseseral past findings (see,
Chen, Kim and Zheng, 2008 aAthanassakos, 2009). Further, this study finds
that there is no earnings based value premium enugrmarket and this is
contradictory with Kwag and Lee (2006) and Athaaiss (2009).

Both full period and up-market period, B/M anomddgrsists in the CSE.
Therefore, the appearance of the B/M anomaly inGi&E is market state
dependent. This is contradictory with the findirmfskway and Lee (2006)
who found that value stocks outperform the growtbclss irrespective of
economic conditions. Further, finding of this studges not agree with
previous Sri Lankan findings of Nimal (1997) andaaakoon (1997).

This study further to find that firm size has néat@nship with stock returns
in conditional or unconditional markets. This fingiis not in accordance with
most international findings (see, Banz 1981; Rugféedt al. 2008) as well as
Nanayakkara (2008) in the CSE data. One hundredeagidy three of 230
companies in the CSE are very small firms. Theesftiris study suggests that
in small markets size anomaly may not exist.

Next finding is that monthly trading volume is néagely related with monthly
stock returns. However, risk adjusted excess rstalon not show the same
pattern. Therefore, this finding is different fradervais et al. (2001) and Huan
and Heian (2010). However, they used weekly datathEr, this finding
rejects the sequential arrival of information ttyeof Copeland (1976) and
Mixture of distribution hypothesis of Epps and Ep376).

Next contribution to the literature is the existeraf momentum anomaly in

the CSE. Momentum anomaly is persisting in the ket period and down
market period. The full sample finding is similarthe (Jegadeesh and Titman,
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1993, 2001; Lee and Swaminathan, 2000). The momeramomaly exists
only in the down market. This finding is contradigt with Cooper et al.
(2004) but confirm the findings of Antonios and iRa& (2006) andNVang et

al. (2009).

Next, the study finds that risk factor models wheotplain the variability of stock
returns differ from full period and up-market tondomarket.

In the full period and up-market excess marketrnstiand high minus low book-
to-market (HmLB/M) mimicking factor portfolio retns explain most of the
variation in stock returns and it is shown below.

Rot = Riy =0, + Bi(Roy —Ri ) + S, (HMLB/M ) + £,

In the down-market, excess market returng, (RR) and winner minus loser
(WmL) mimicking factor portfolio returns explain msbof the variation in stock
returns and it is shown below.

Rot ~Rey=a, + Bi(Ry: = Ri )+ B,(WmL) + Ent

The above findings reject the plethora of intewrai findings on Fama and
French model (see, Fama and French, 1996; Drewaedaraghavan, 2002, 2003;
Wang and Xu, 2004; Bahl, 2008; Simlai, 2008). A¢ same time these findings
rejects the earlier Sri Lankan finding of Nanayakké?008) who found that Fama
and French (1993) three-factor model was applickbléhe CSE data.

7.2 Contribution for the practice

First, finding of market anomalies can be used taken profitable trading
strategies. E/P anomaly exists in the down-markberefore, investing in high
earnings-to-price stocks generate positive abnoretakns. Similarly, momentum
anomaly also exists in the down-market. Investimgstocks with past six month
high returns generate positive abnormal return®rdfore, it is recommended to
invest in stocks with high E/P and stocks with pagtmonth high returns which
will generate positive abnormal excess returnsowrdmarket. In the up-market, it
Is recommended to invest in stocks with high E/B high B/M ratios which will
generate positive abnormal returns even thoughdheyot statistically significant.

The identified time varying factor models also hawene practical significance.

First, the time varying factor models should bestdared in computation of cost
of capital than traditional CAPM. Second, the tinsying factor models can be
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used for investors to measure mean-variance etfigertfolio performance. This
will cause to mobilize financial resources moreaogghtly because resources will
move out from loss making enterprises into theiproéking activities.

7.3 Limitations of the study
Some limitations have been identified that havedaéd to the results of the study.

.  Sample period: The sample period of the study was confined toyédrs
which is a short period when compare with simileudges in developed
markets. The main limiting factor to increase thample period was
unavailability of a comprehensive data base at@B&. All the accounting
data were obtained through published documentsitands very difficult to
find accounting reports in the past.

II.  Sample size:With delisted securities the study considered 266ks for the
study. But, in developed market studies numbertofks taken was much
larger and in most of the cases they formed 10f@m$ in testing market
anomalies but this study confined to three poxfali

[ll.  Unavailability of data: due to unavailability of trading volume data, trap
volume anomaly was tested only in the up-markabgefFurther, cash flow to
price variable was not considered to the studytdumavailability of data.

7.4 Future directions

This study finds that famous Fama and French (18%#)el does not work for Sri
Lankan data. Further, Konstantinos, (2008) alsmdoilnat Fama and French (1993)
model does not work in Australian data. Howeverpider to come to a concrete
conclusion about the applicability of Fama and Ehe(1993) in small markets more
and more tests should be done based on small market

Further more research is needed on which macrooeaonrisks the B/M and
momentum factors proxy for.

Trading volume anomaly was tested only in the upketaperiod. Therefore, it is
better to test the trading volume anomaly in themonarket period also.

Further these models do not consider the macrooecicrivariables; interest rate,

exchange rate and inflation rate. Therefore, tiregero economic variables can be
considered as further research.
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CHAPTER EIGHT
CONCLUSION

This study was carried out to achieve the followahgectives.

.  To analyze the E/P anomaly in CSE

[I. To analyze the B/M anomaly in CSE

[ll.  To analyze the size anomaly in CSE

IV. To analyze the trading volume anomaly in CSE

V. To analyze the momentum anomaly in CSE

VI. To formulate new asset pricing models to explaagdtock returns in CSE

Study used 266 listed stocks from 1995 to 2008theuy the total period was
divided into two sub-periods as down-market andmgsket. The main statistical
tool used for the analysis was univariate regressiod multi-variate time series
regressions. The findings or achievements for¢isearch objectives are as follows.

This study finds that E/P effect exists in the G8Eall the test periods. However,
E/P anomaly persists only in the down-market. Timplies that the time varying
CAPM was able to capture returns of HE/P and LEIRf@ios in up-market. The
outperformance of HE/P portfolio than LE/P portboinay be due to higher distress
risk of HE/P portfolio or investors may over extoégie the performance of LE/P
stocks and under extrapolate the performance oPHEicks in the down market. It
Is recommended to invest in high earnings-to-pstoeks in the down market.

This study finds that high B/M stocks outperforne tow B/M stocks in the full
sample, and up-market period. However, the B/M algraxists in the above two
periods due to the negative excess returns of LBiddks. Therefore, B/M ratio is
not a good criteria to make investment portfolios.

This study finds that firm size has no relationshith stock returns in conditional
or unconditional markets. This finding is contradrg with most of the international
findings as well as with Nanayakkara (2008) whonfibuhat there is a negative
relationship between size and returns in CSE. Thezenumber of reasons for the
inconsistency between findings. First, NanayakKaf®8) used 101 companies for
the sample. However, this study used 266 compdarehe sample. Nanayakkara
(2008) has considered only capital gains for thedyesns, but this study considered in
addition to capital gains, cash dividends, stoekd@inds and right issues. This study
formed three portfolios to test the size effect kghas Nanayakkara (2008) formed
five portfolios. Further, extended analysis fouhdttthe reason for non-existence of
size effect may be greater unequal distributiormairket capitalizations of listed
companies.
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Trading volume is negatively related with monthtgck returns. However, risk
adjusted excess returns do not show the same mpattee outperformance of low
volume portfolio than the high volume portfolio ot in accordance with the
sequential arrival of information theory and miwf distribution hypothesis. The
outperformance of high volume portfolio returns lby volume portfolio returns
can be justified with two reasons. The higher (Igweerformance of low volume
(high volume) stocks can be due to investor miséipation about future earnings.
Or else, illiquidity of low volume stocks can bestheason for outperformance of
low volume stocks. However, risk adjusted returnaficm that volume anomaly
does not exist in the CSE

Momentum anomaly exists only in the down-markeiquerin the down-market
winners outperform losers while in the up-markethbeinners and losers generate
positive returns and therefore momentum profitsravesignificant. This indicates
that a practical investor should buy high retuocks in the down-market. In the up-
market momentum is not a good criteria to make stment strategies. The
existence of momentum profits in the down-market mon existence of momentum
profits in the up-market may be due to the inveasymmetrical reaction regarding
prior winners and losers in the holding period.

Next the study finds that risk factor models wheplain the variability of stock
returns differ from down-market to up-market. Ire thown-market, excess market
returns and winner minus loser (WmL) mimicking tacportfolio returns explain
most of the variation in stock returns while in thg-market excess market returns
and high minus low book-to-market (HmLB/M) mimickirfactor portfolio returns
explain most of the variation in stock returns.sTbonfirms that Fama and French
(1993) three factor model is not operational in@&E.

In summary, the study finds that E/P, B/M and motmen anomalies are
persisting in the CSE and they are market stateerdbgnt. Further, risk factors
identified as capable of explaining variability sibck returns are also time varying.
On the one hand, these findings have enhancedxtbiéng body of knowledge in
asset pricing and on the other hand, findings bwith some practical benefits to
existing and potential investors.

Finally, this study suggests that risk factors whigell operate in developed
markets may not equally operate in emerging markéterefore, the author
suggests that the risk factor models formulatecdas developed markets should
not be used in emerging markets as prescribed witmnfirming their applicability
In emerging markets.
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APPENDICES.

APPENDIX A-Listed companies used for the study

AAIC ASIAN ALLIANCE JFIN FINLAYS COLOMBO
ABAN | ABANS JKH JKH
ACAP | ASIA CAPITAL JKL JOHN KEELLS
ACL ACL KAHA KAHAWATTE
ACME | ACME KAPI MTD WALKERS
AEC AEC KCAB KELANI CABLES
AGAL | AGALAWATTE KDL KELSEY
AHPL | AHOT PROPERTIES KFP KEELLS FOOD
AHOT | ASIAN HOTELS KGAL KEGALLE
AHPL | ASIAN HOTELS &

PROPERTIES PLC KHC KANDY HOTELS
AHUN | A.SPEN.HOT.HOLD. KHL KEELLS HOTELS
ALLI ALLIANCE KINN KANDY WALK INN
ALUF ALUFAB KOTA KOTAGALA
AMSL | ASIRI SURG KREA KOREA CEYLON
AMW AMW KTEX KANDY TEXTILES
APDL | ASSOCIATED PROP. KURU KURUWITA TEXTILE
APLA | ACL PLASTICS KVAL KELANI VALLEY
ARPI ARPICO LALU LANKA ALUMINIUM
ASCO | ASCOT HOLDINGS LAMB KOTMALE HOLDINGS
ASHA | ASIRI CENTRAL LAND LAND & BUILDING
ASHL | ASHA CENTRAL LCEM LANKA CEMENT
ASHO | LANKA ASHOK LCEY LANKEM CEYLON
ASIR ASIR LDEV LANKEM DEV.
ASPH INDUSTRIAL ASPH. LFIN LB FINANCE
ATL AMANA LHCL LANKA HOSPITALS
AUTO | AUTODROME LHL LIGHTHOUSE HOTEL
BALA | BALANGODA LION LION BREWERY
BATA | BATA LINV LAKE HOUSE INV.
BBH BROWNS BEACH LIOC LANKA I0C
BFL BAIRAHA FARMS LITE LAXAPANA
BHR RIVERINA HOTELS LLUB CHEVRON
BINN BERUWELA WALKINN LMF LMF
BLUE BLUE DIAMONDS LPRT LAKE HOUSE PRIN.
BOGA | BOGALA GRAPHITE LOLC LOLC
BOPL BOGAWANTALAWA LVEN LANKA VENTURES
BREW | CEYLON BREWERY LWL LANKA WALLTILE
BRWN | BROWNS MADU MADULSIMA
BUKI BUKIT DARAH MAL MALWATTE
CABO | CARGO BOAT MARA MARAWILA RESORTS
CARB | KABUL LANKA MASK MASKELIYA
CARE PRINTCARE PLC MBSL MERCHANT BANK
CARG | CARGILLS MGT HAYLEYS - MGT
CARM | CARM MIKE MIKECHRIS
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CARS CARSONS MILL MILLERS 8/-

CCS COLD STORES MIRA MIRAMAR

CDIC CDIC MLL MLL

CERA | LANKA CERAMIC MORI MORISONS

CFI CFl MPAC METAL PACKAGING
CFIN CENTRAL FINANCE MPEK MPEK

CFLB FORT LAND MRH MAHAWELI REACH
CFT CFT MRL METAL RECYCLERS
CFVF FIRST CAPITAL MSL MERC. SHIPPING
CHL DURDANS MULL MULLERS

CHMX | CHEMANEX NAMU NAMUNUKULA
CHOT | HOTELS CORP. NBL NBL

CHOU | CEYLINCO HOUSING NDB NAT. DEV. BANK
CHR CEYLON HOLIDAY NEST NESTLE

CIC CIC NTB NATIONS TRUST
CIND CENTRAL IND. ONAL ON'ALLY

CINS CEYLINCO INS. NAMU NAMUNUKULA
CINV CEYLON INV. OSEA OVERSEAS REALTY
CIT CIT OVL OCEAN VIEW LTD
CLND | COLOMBO LAND PALM CONFIFI HOTEL
CNF CNF PARA PARAGON

CLPL CEYLON LEATHER PARQ PARQUET

CMAT PDL PDL

COCO | COCO LANKA PEG PEGASUS HOTELS
COLO | COLONIAL MTR PHAR COL PHARMACY
COMB | COMMERCIAL BANK PMB PEOPLE'S MERCH
COMD | COMMERCIAL DEV. PTEX PUGODA TEXTILES
COML | COMM. LEASING PURE COCA-COLA

COMP RCL ROYAL CERAMIC
CONN | AMAYA LEISURE RECK RECKITTS

COXY | CEYLON OXYGEN REEF REEFCOMBER
CPRT CEYLON PRINTERS REG REGNIS

CSD CEYLINCO SEYLAN RENU RENUKA CITY HOT.
CSEC KSHATRIYA HOLD. REXP RICH PIERIS EXP
CSF CEYLINCO FINANCE RGEM RADIANT GEMS
CSYN SYNTHETICS RHTL FORTRESS RESORTS
CTC CEYLON TOBACCO RICH RICHARD PIERIS
CTCE EAGLE INSURANCE RPBH ROYAL PALMS
CTEA | TEA SERVICES SAMP SAMPATH

CTHR | CEY THEATRES SAMS SAMUELS

CTLD CTLAND SELI SELINSING

CWM C.W.MACKIE SEMB SEYLAN MERCHANT
DFCC DFCC SERV HOTEL SERVICES
DIAL DIALOG SEYB SEYLAN BANK

DIMO DIMO SHAW SHAW WALLACE
DIPD DIPPED PRODUCTS SHOT SERENDIB HOTELS
DIST DISTILLERIES SIDL SIDL

DOCK | DOCKYARD SIGV SIGIRIYA VILLAGE
DPL DANKOTUWA PORCEL SIL SAMSON INTERNAT.
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EAST EAST WEST SING SINGALANKA
EBCR E B CREASY SINI SINGER IND.

ECL E - CHANNELLING SINN CEY.STRAT. HOLD
EDEN EDEN HOTEL LANKA SIGV SIGIRIYA VILLAGE
EHR SLND SEREND LND

ELAS ELASTOMERIC ENG SINS SINGER SRI LANKA
ELPL ELPITIYA SLTL SLT

EMER | EASTERN MERCHANT SMOT SATHOSA MOTORS
EQIT EQUITY SOY CONVENIENCE FOOD
ETWO | EQUITY TWO PLC SPEN AITKEN SPENCE
FERN FERNTEA LTD STAF STAFFORD

FORB FORBS CEYLON STAT STATCON

GEST GESTETNER SUGA PELWATTE

GHLL | GALADARI SUN SUNSHINE HOLDING
GILB GILB SWAD SWADESHI

GLAS PIRAMAL GLASS TAFL THREE ACRE FARMS
GLAX | GLAXO TAJ TAJ LANKA

GOOD | GOOD HOPE SUN SUNSHINE HOLDING
GRAN | GRAIN ELEVATORS TANG TANGERINE

GREG ENVI. RESOURCES TESS TESS AGRO
GUAR | CEYLON GUARDIAN TFC THE FINANCE CO.
HAPU | HAPUGASTENNE TILE LANKA TILES

HARI HARISCHANDRA TKYO TOKYO CEMENT
HASU | HNB ASSURANCE TPL TALAWAKELLE
HAYC | HAYCARB TRAN TRANS ASIA

HAYL |HAYLEYS TSML TEA SMALLHOLDER
HDEV | HOTEL DEVELOPERS TWOD TOUCHWOOD
HDFC HDFC TYRE KELANI TYRES
HEXP HAYLEYS EXPORTS UAL UNION ASSURANCE
HHL HEMAS HOLDINGS UCAR UNION CHEMICALS
HINN HABARANA WALKINN UDPL UDAPUSSELLAWA
HINT HINT UML UNITED MOTORS
HLOG | HABARANA LODGE VANI VANIK INCORP LTD
HNB HNB VTEX VEYTEX

HOPL HORANA WALK WALKERS TOURS
HPP HAYL. PHOTOPRINT VLL VIDULLANKA

HSIG HOTEL SIGIRIYA VPEL VPEL

HTEC HAYTECH MARKET. WATA WATAWALA

HUEJ HUEJAY WMM W.M.MENDIS

HUNA | HUNAS FALLS YORK YORK ARCADE
HUNT | HUNTERS UPEN UPEN

INDO INDO MALAY UPIN UPALI INVESTMENT
ITH INT. TOURISTS WATA WATAWALA
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APPENDIX B-Box-plot diagrams

Large size before controlling outliers
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Small size after adjusting outliers
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Low volume before controlling outliers portfolio
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APPENDIX C - Normality test findings

E/P portfolios

Tests of Normality

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
HE/P .065 156 .200° 979 156 .016
LE/P .058 156 200’ 993 156 647
HmMLE/P .057 156 200’ 983 156 .051
a. Lilliefors Significance Correction
*. This is a lower bound of the true significance.
B/M portfolios
Tests of Normality
Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
HB/M .049 156 200" 983 156 .051
LB/M .066 156 .095 .984 156 .072
HmLB/M .055 156 .200° .988 156 192

a. Lilliefors Significance Correction

*, This is a lower bound of the true significance.
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Size portfolio returns before adjusting outliers

Tests of Normality

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
LS .055 156 200" .988 156 .226
SS .068 156 .071 .976 156 .008
SmL .074 156 .037 .967 156 .001]
a. Lilliefors Significance Correction
*. This is a lower bound of the true significance.
Size portfolio returns after controlling outliers
Tests of Normality
Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
LS .044 155 .200° .994 155 776
SS .085 155 .008 .986 155 .107
SmL .092 155 .003 .959 155 .000}|
a. Lilliefors Significance Correction
*, This is a lower bound of the true significance.
Momentum portfolios
Tests of Normality
Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
wi .048 156 200" .988 156 191
LO .065 156 .100 .990 156 .310
WmL 042 156 200" 985 156 .099

a. Lilliefors Significance Correction

*, This is a lower bound of the true significance.
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Volume portfolios before control outliers

Tests of Normality

Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
HV .065 81 200’ 966 81 .031
LV .097 81 .056 .980 81 227
HmLV 114 81 .011 .963 81 .019]
a. Lilliefors Significance Correction
*. This is a lower bound of the true significance.
Volume portfolios after controlling outliers
Tests of Normality
Kolmogorov-Smirnov® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
HV .049 81 .200° .988 81 .676
LV .084 81 .200° .981 81 .278)
HmLV 078 81 200’ 982 81 297

a. Lilliefors Significance Correction

*, This is a lower bound of the true significance.
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