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Chapter 01
Introduction

1.1 Theoretical Background

Modern financas based on different interconnect&sset Pricing Thery. Black (1972)and

Sharpe (1964includes the capital asset pricing (CAPM) modebx (1985) and Rubinstein
(1976), model of Merton(1973),as well asRoss (1976) theory of Arbitrage Pricing (APT).
In literature the Capital asset pricing (CAPM) model is leading métteliever, as has been

the discussion of multi factor asset pricing models in literature.

Fifty years agdoundationof modern finance wasgid down by MarkowitzDQG ODUNRZLW]T
contribution is diversificationyisk and computation of Systematicrisk and returnsof
portfolios Markowitz (1952,1959 says that investors are risk averse and choose their

portfolios on theébasis of mean variandkeory.

Tobin (1958) andiarkowitz (1952)work ison structure of portfoliadMarkowitz article was
posted on a portfolios in 1952, transforms the entire financial th@twey.work isfurther
extendedE\ 6 KDUSHYV SD skt PRchg&;Md&L WAP®) whadd a concept of
risk free securityRe) and providd method to measure systematic riske systematicisk
refers to asset sensitivity to market specific factors. Therefore, higher tieenatis risk
demands higherequred rate of returns. On the basis of mean variancd.ititeer (1965)
and Sharpe (1964pund the Capital asset pricing (CAPM) modeld exlainedby efficient

portfolio frontier.



The arbitrage pricing theory (APT) has been studied in several maBkats(1981) examine

the linear relation between market risk and return of security in Capital Asset Pricing
(CAPM) modeland examine theelationship betweereturn and value aftock NYSE from

1926 and 1975. Banz (198ihtroducesize effect that smallcompanies have higher returns
than that of large companieéReinganum (1981) in thlew York stock Exchange (NYSE)

and American Stock Exchange (ASEed APT to measure the impact of returns and prices
of assetsChen (1986) examine Japanese Stock Marketidging APT.Mirza and Shahid
(2008)using Fama and French three factor model to determine the applicability of the Fama

and French three factor modelPakistan equity market

The introductionof CAPM, start discuss in literature QYHVWRUTV @R IGV UDW
risky holding securitied.iterature has evolved from CAPM multi factor models deavith

the pricing of financial asset$he Carhart (1977) anéfama and French (1993, 199296,

and 1998 the single factor o€CAPM model is expand to delap multi factor modelsvith

value pook to market size,investment momentumand profitability. The CAPM igested

with passage of time idifferent settings and it hdseen criticizedoy many researchers.

Sincethe by Lintner (1965) Sharpe (1964¢apital asset pricingnodel and CAPMdentified

many of anomalies Benz (1981)size anomalies indicates that small stooks performs

companies than bigompaniesBasu (1977) identify the P/E ratio and finds that high P/E

ratio companies have high rets as low P/E ratio companid®osenberg, Reid &anstein

(1985) and Stattman (1980Gypenify value anomaly that firms having logB/M) book to



marketvalue performdower than firms having higkB/M) book to market valueAmihud

and Mendelson (1986) reps liquidity anomaly. Jegadeesh and Titman (3988icates that

the stocks having low terns firms (the loser) eadower than stock having high return in

past (the winner).

The anomalies of CAPM develop the theoretical model proposed by R®88) (is(APT)

theory of arbitrage pricingrhroughinspiration of the theoryof arbitrage pricingthe famous

three factor model proposed lsama and French (1993, 199@he three factor model

consist ofvalue premiunthat explain B/M,size premim that explairthe size and market

premiumrelated anomalies. The model is well accep@arhart (1977) identify momentum

anomaly to expand the Fama and French mib@delindicaés that the price momentum effect

are related to CAPM anomalies.

In various market of worlthave examined the SMB and HML Fama and French factors but

in the Pakistan equity market their no detailed study of default risk €kistPakistan equity

market is one of rapid growing markets sdsiinvestors are interestaal it. The Fama and

French 1998) indicates that value and siZactors are country specifi@adtors. So, the

Pakistani equity market become important to discover the factor priced.

In financial market theelationship betweestock returnsand default riskhas significant

association for the reward risk trad&. For beaing the risk the investor expeatpositive

risk premium, whemisk of default is systematic&vidence from market inefficiency is taken

that the default risk and realized stock returns have negativienslap.
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The SMB and HML are factors of Fama and French (F&vesomne informationrelated to

default the equity returnsis not completelyexplained by FF modeHowever,then used

Elton etal. (2001) study used aggregate default spread to measure the default risk which have

very changednformation, is desired with the Merton (1974) aBldck and Schoke (1973)

(BS) used conditional claims methodology to measure defaultTriekrisk factos of Fama

andFrench (193) does not described that the stocks with high default risk have low returns.

Dichev (1998)study indicates that the default risk and equity return have negative

relationship between them. Financial distress is measured by 2@ VRQYIV R VFRUH

$OWPDQ T Vrom ye&Fo81Ho 1995.

Hillegeist, Keating, Cram, and Lundstedt (2D&tudy indicates thaZ score andO score

results are limited ipowerto predictandadvocate the used based on th&lerton (1974)

option pricingand Black and Scholes (1973) mqdilereforeMKMV is used to measure

expected default frequency EDWassalou and Xing (2004neasure the expectedfdelt

frequency EDF angrobability of default Results indicates that smalbmpanies with high

book to market and high probability of default can earn more return than small companies

with low probability of default and found that the default risk is priced positively in returns of

stock and the nature default risk is systematic.

Fama and French (1995) study that default risk is measured by proxy of size and value (book

to market)and equity returns is priced.he numerous examingefault risk measure and

compare predictive power afoss section returns to that book to market factors {(Dichev

4



(1998), Vassalou and Xing (2004) and Griffin and Lemmor02Yp These studies ensure
that the different measure of default risk fahe firms. However these measures are weak

predictors of réurn premium as these indirectly meastine default risk.

The aim ofstudy is to explore thBakistani markeand find out the equity returns and default
risk relationship between thenbefault is one ofmain attribution of securés in capital
market. he financier demanded for that the stocks which have high default risk can earn
high return as compare to the stocks that have low default risk earn low. detustent

years, default risk has attracting significaftasset pricing models.

1.2 Problem Satement
Existing researchshows that themultifactor moels performs remarkably fin¢o
described the returns of stockBama and Frech, 2004)Thattractiveness of the CAPM
is that it provides a powerful and expectation intuitively abbatv ©o calculate theisk
and measures the relationship between the risk and retdumsber of anomalies have
been identified and tested in various market. Thasemaliesincludessize anomaly,
value anomaly, liquidity anomaly, volatility anomaly. Keep in vitwese various multi
factor model have been developed that can help in better explaining the returns. It is
generally agreed that some factors like size and value capture a pattern of default risk.
However, use of direct measure has limited evidence. Ty & an effort to explain the

returns by using a direct measure of default risk.



1.3Research Questiors

Followings areResearch questions

1. In Captal Asset Pricing Model CAPMalid in Pakistanequity marke?
2. Whether size premium exist in Pakiseguity market?

3. Whether value premium exist in Pakistan equity market?

4. Whether distress premium exist in Pakistan market?

1.4Research hjective
1. The studyis aimedto explainthe role ofthe defaut risk premium in explaining
the equity market return.
2. To compare the performance of convengilasset pricing model and proposed
model.
3. To proposedinAsset Pricing Modelor Pakistan equity market.

1.5Research $nificance

Number of studies used favestigateand determine théundamental factorg&nd equity
market returngnd their relationship between thelfama & French (1992, 199Bjesent the
furthermostrenownedfactors whicharevalue premiumand size premium. The study aimed
to describethe equity market returns on the basis of default risk premilima.mixed results
in Pakistan equity marketre produce bynumber ofmodelsthat create to discoveisk and

return relationshigpowerand also to discover thmpital asset pricing modpbwer and its



comparison with value premium, size premium and defaultmisknium in Pakistan equity

market for better asset pricing model and form this the best applicable model is prepared in

Pakistan equity market.

Mirza and Saima (2008) dnHassan anda¥ed (2011)n pricing Pakistan equity market

instead of the CAPM model theama ad French three factor model is usétillegeist,

Keating, Cram, and Lundstedt (2D0study indicates thaZ score andO scorecalculating

powerare limitedand supportemeasuraused isbased on the Merton (1974) option pricing

and Black and Scholes (1973) model, thereMkKMV is used to measure expected default

frequency EDF

Malik, Aftab and Noreen (2013xamine the relationship between bankruptcies of default

riskandWKH $OWPDQ TV is usedioraMiF&alizels stock returns by using a sample

of KSE listed Companies from 2006 to 2011 and repgbes equity returns and distress risk

have positive relationshiAPM is considered as powerful and attractivedel to measures

relationship between expected return and risk. Resultsatedthatinstead ofCapital asset

pricing model CAPM the Fama and French three fagtodel performs weland usedor

capturirg variation in the return of stoddlecause the avage adjusted R2 of Fama and French

is higher than CAPM.

This study uses the Merton model for estimating of default riskdesdribe thelefault risk

and returngelationship between thenthis study will not may confirm the results of work



done by earlieresearcher but also add in literature as the Merton model is most widely used

model of estimation of default risk Ipyacticum.

1.6 Plan of Study

The study isorganizedin five chapters. Chapter provides the introductiormaclground of
the studyobjective and significance of the research study. Chaptendarisorof extensive
review of the previous studies. Chapter 3 explains theatadoyedand methodologysed
to analyze the dataChapter 4 present the empirical results and discussionsaihds.

Conclusionand recommendations are presemtechapter 5.



Chapter 02

Literature review

This study is related tgrowing literaturein the field of asset pricingGriffin and Lemmon

(2002) indicates that the default righd returns of stock have negative relationship between
them documented by Dichev (1998) are strong in growth companiagdi®y on the
theoretic base Garlappi et al. (2008), Fan and Sundaresan (2000) study indicates that the
default risk and returns otacks have negative relationship which is explained by absolute
priority rule (APR).which is recognizes Hyichev (1998) in growth companies is better.
Avramov et al. (2007) study indicates the high default risk stocks can earn negative returns.
George andHwang (2008explain the anomaly of leverage and results indicates that returns
and leverage have negative relationsMpssalou and Xing2004) study explain about the

return and distress risk stock and results indicates that high returns can earralby sm

companies.

Dichev (1998)study the returns of stocks and probability of default have an opposite
relationship between them. By expanding Aleman (1968)Z-scoreand Ohlson (1980)0-
scoreis used to measure the probability of default. This is alsabksthied by study of
Lemmon and Griffin (2002), result indicates that the companies with high default risk and
low book to market ratio can earn the lower returns and it leads to stock mispricing in the
market. Likewise, to that in Chava and Jarrow (20849 Shumway (201). Campbell,
Hilscher, andSzilagyi (2004) used the hazard model approach model calculate the factors of

corporate default risk.



Asquith, Gertner, and Sharfstein (19%4)d Opler and Titman (1994esults indicates that

the default risk is not symbolized as risk of systematic and related to factors of individuals.
Denis and Denis (1995tudy that the business cycle changes from companies to companies
and the default risk is associated to the facfomacroeconomicdzama ad French (1996)

state that proxy of default risk are SMB and HML factdfassalou (20033tudy state that
many of information of default risk are comprise the factors of SMB and HMbut these

are unable to qaure full defalt risk premium reported ithe returns of equity. The factors
SMB and HML appears to contain no information about the default risk but have other
important information. Correspondingly, explaining for the risk based of said premium are

also discussed byil Vassalowand Xing (2000)

Has been well documentdglerndt, Duffie, Schranand Fergusor(2005), Philippon and
Almeida @007 and White, Hull and Predesc2004 state that there is big difference
between the adjustedsk and physical probabilities of defaularious methods have been
used in literatureOn the basis of stockankingon the probability of default is indirectly
measures from historical data of default, is completed by Campbell, Szilagyi and Hilscher
(2008)and Dichev (1998)Inside of structure aothe gtheoryLiu, Whited and Zhang2009)

and Cochrane(199]) results indicates that companies with low default probability can earn
low returns. Likewise, the companies having high leverage can earn future adtstasks

low Xing and Zhang (2009)ain and Dimitory (2008), Kortewge (2010) and Richardson
(2007). Establishmentvith Chance (1990)Cox and Black (1976) and followed by Merton
(1974, 1977) model, Cooper and Mello (1990, 1991), Selby and Pitts (1982), Lee (1981),
Johnson and Stulz (1988ingerand Ho(1982, the companies values fall down when debt
have lowin time and the debt maity is occurred by default moddturtherin recent times

Schwartzand Longstaff 1993) and white and Hull (1992) the default modeling allows by

10



magnitude fixed for default time period is random and for the first time the prespecified

boundary of defaulteached to the value of firms.

Dempsey (2010studythe context of Australian stock marketsinvestigate the value stock
(book to market ratio) relationship for the construction of returns of stocks. For expanding the
capital asset pricing model (CAPNf)e FamaFrench three factor moded developed which

is designed with two portfolios and used to capture the risk premium which are size premium
(small minus big) and valugremium (book to market ratiopnd the size premium (small
minus big) and valupremium (book to market ratio) are the elements used for the proxies of
risk. Thestock returns are explained by thRama and Frencthree factor model anty
investigatingthe nature of value stock (book to market) and returns of stock have relationship
between themThe result indicates that the value stock book to market ratio and returns of
stocks have positive relationship between thesu, SaeRequejo & Sant&lara(2004)the

firm default when the efficient capital mk@t conveys that thealue of firm falls down below

the default riskThe classification of default makes the model more manageabile.

Thefive factor modelis further extension bifama and French (1998) measure®ffect of
market effect of size vdue effect, termeffect anddefault effect by using time series
regression of bonds and stocks of listed companies on NYSE. The market effect, size effect
and value effect are significant for stocks and term effect and default effect are sigfoficant
bonds. On the basis oésultthe three factorasset pricing model is proposed Bgma and
French (1993¥or stocks whichincludes theeffect of market, sizeeffectand value effects.
The capital asset pricing model (CAPMgas further extended to the three factor modke
effect of sizemeasurghat companies with high market capitalization can earn lower return
than the companies with low market capitalizatidrhe effect of value measure the
companies with low book to market ratio can earn low returns than the compahidsgiv
book to market ratio.

11



Fama and French (199@xaminereturns and value (book to market ratio) relationship
between them. The expected returns of beta alone cannot be explaiftzapigl Asset
Pricing Model (CAPM). The.intner (1965)and Sharpe (1964have two negative results for
Capital Asset Pricing Model (CAPMneasured byrama and French (1992nd results
indicates that the variation of beta market is unrelébedize and beta is not sufficient to
explain average return. Fama anereah (2015the Five Factor Model explavalue effect,
size effect,profitability and investmenteffect and investmentlesigrs in returns of stock
provide that these factors chatterexplain return in comparison 6eama and Frencti993)

to the threedctor model The small stocks can earn low returns this fails to capture by the
five factor modethatbehave like the firms thatvest in low profitability. Thestudy examine
the profitability and investment factotbat are found insignificant in explainirigr average

returns.

Das, freed, Geng & Kapadi2(@{02) examine the correlation between default risksUsr
nonfinancial firms. The study states thatorrelation between defaulicreasesit will leads

to increasehe level of default risk and bothrtaxpect lossThe results state that the default
probability is positively correlated and vary oweme. The correlation vary acro$sms
systematically that is related to economy wide level of default Akn and Powell (2007)
uses the KMV/Merton structure methodology, which includes market asset values, to
examine default probabilities (PD) of 58 banks in Australfaarket andcomparison
internationally It further modify the model for conditional probability of default and result
stak that the lenders to bank asseéefalt probabilities and manageapital adequacy

accordingly

Vassalou and Xing2004) calculate the defaulisk measure for the companies byngsi
0 H U Wdp1@fi Wricing mode(1974)and measures the impact of default risk on the returns
of equity. Thefactors of three model factor lfama and French (FlRave some information

12



of default risk are size (small minus big) and value (book to market) feamolrshe result
indicatesthat big companies have low returns than small companies as the big companies
default risk is low.The observation thahe low returns are received the companies having

low default risk from the companies having high default isskonsistenwith high risk and

high return argument.

Bystrom, Worasinchai & Chongsithipol (2005) Merton pricing (1974) default probability
model toexaminethe firmslisted in SET50 index at Stock Exchange of Thailand (SET) to
examine the relation betweelefault probability of firmswith value (book to market ratio)
and size (small minus big).uBcomeof studystate thatisk of distress is systematic in nature
andby higher returnst is compensatedPatel & Vlamis(2006) uses Merton option pricing
(1974) model/KMV approachndBlack and Scholes (1973) and to estimate the distance to
default and the probabilitiesf defaultfor 112 companies listed at London Stock Exwge

form 1980 to 2001.

Gharghori, Chan and Faff (2008gscribe the variation in cross section of returns of equity
by employs the value (book to market) and size since these factors are used for default risk
proxy and results indicates thatze and book to market are nd¢fault risk proxies and

results state that the default risk and returns have negative relationship between them.

An Australian study bysharhhori, Chan and Faf2Q07) inAustralian marketused the Fama

and French (1993nodeland use SMB and HML factors of Fama and French to explore the
variation in returns of equity and study considered that default risk is measured by the proxy
of two FF factors i.e. SMB and HMIIhe main contribution of study is that theturns of

equty are explained by factors &fama and French factolsecause thismeasuresre priced

The result indicatethe returns of equity are not priced by default asklthe naturdas not

systemat for default risk andthe default risk is not considered @®xy measured byama

13



andFrench factorsandthe study concludéat result ofAustralianmarketare inconsistent

with Vassalouand Xing (2004) result in US.

Bharath and Shumway (2004) sdderton Model (1974})0 estimateprobability of defaul
form thetime period1980 to 2003and use thelaily returns of stockef AMEX, NYSE and
NASDAQ. The objective to see lwether Merton probability oflefault is sufficient for
forecasting bankruptcy. d8ults indicates that Merton model afopability is marginally
forecast he default but not enough predictmf default. Bharath and Shumway2Q08)
measures thdistance to defult (DD) by using théertonfV R S W L R ®78)bhadelady]
results indicates that for the default probability not enough statistipsoduced by this

model.

Fama and Frenct2Q06)explainvalue premium in US stock return aresults indicates that

the stocks having low B/M ratio can earn low return as compare to the stocks having high
B/M ratio. This study provideshat theexpected retrns are significantly explained [SMB

and HML factors. Sharma and Mehta (2018sedFama and French (1993luggested the
three factor modeadn Indian Stock Market anexplain the behaviaof return of all portfolios.

The study provide that the market tiac cannot explairthe bédnavior of the stock buthe
behavior of returns of stocks has greatly described by the factors of market with value (book

to market ratio) and size factor.

+DKQ 27T1HLOO PROQG swdyliv Ehhdustriesby usingtime series regression
analysis from year 1934 to 2003 to measure that proxy for rigihétherby value (B/M)
factor. Result indicate that theariation of returns of companies portfolios are well explained

and state the systematic risk is related by the comapts of value (B/M).

Bundoo (D08)study theStock Exchange of Mauritius (SE&hd usd~ama and Frenclintee

factor model from yeaf998 to 2004 and to investigate the size (SMB) effect and value
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(B/M) effect. Result indicates that the value (B/M) armegiISMB) by Fama and French three

factor model are statistically significant for explaining the returns.

Ajili (2002) use to studthe Fama and Frah three factor (1993) modand CAPM in
French stock market from 1976 to 2001 and state tthatsignificant relationship exist
between the value (B/Mand size andeturns. Results indicates thastead of CAPM the
variation in returns of stocks can better explained~agna and French three factor model
Addingthefactor ofmarket returns arsize (SMB) and value (B/Mas explanatory variables

of stocks returns gives better returns than capital asset pricing model.

Xing (2004) measurehe distanceto default (DD) andhe result indicatethat default risk
stockscan earn high returns which halmv distance to defaullt also providethat equity
return can predict by theize (SMB) andvalue pook to markétfactors.Bahl (2006) use the
Fama and French (FF) three factor model andit@lapsset Pricing Model (CAM) to study
stocks listed on Indrastock market. The factors used are market premium, size factor (SMB) and
value factors (HML). CAPM is considered as powerful and attractive model to measures
relationship between expected return and risk. Results iedibatthe variation of returns of
stocks is well measured by Fama and Frehcke factor model instead APM because the

average adjusted R2 of Fama and French is higher than CAPM.

Amihud 002) usestock return in the New York Exchge (NYSE) from 1963 to 1997and
repeathatthe stock return are different from each other dusite and value andindicates
that theadditional return®f stock, generally discussed risk premum andreflect the higher
risk. Chung, Johnson & Schi(2006) use thé~ama and~rench model FF andapial asset
pricing model CAPM The investorenly pricemarket risk and theeturn of cross section can
be explained by the beta &dAPM. The Fama FrenckF factorssize SMB) and value
(HML) are the proxy add additional informatiorhé Fama and French tacs size and value
providesthat returns explanatory power is statistically signific&esult indicates that the
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non-market risk factors SMB the small stock portfolios have less retwan kig stocks
portfolio and stocks with low book to market can daigh return as compare to with stocks
with highbook to market stock.

Vasalou and Xing (2004jneasure the default risk for companies by @sE U W éptfi V
pricing model(1974) and mease therelationship between default risk arduity returns.
The Fama and French (FF) factors size and value contains different information related to
defadt risk andexplain theequity returngo some extentResult indicates that big companies
have lower returns than small companies if only companies have default risk. In
accumulationcompanies having high default risk have higretums than low default risk
companiesChan, Faff and Kofmar2Q011)study inAustralianStock Market and useama
and French (FF) three factor model fimm year1972 to 2004.For assessing the variation in
returns are provided by valuable structwagpital asset pricing model and experimental
specificdions measures thAustralian stockreturns. Result indicates @hthethree fator
Fama and French (FF) model the smemium factors can explained thefault risk asset

pricing factor (DEF).

Chava and Purnanandam (2010) study AMEX, NYSE and NASDAQ and examine the
default risks and stock returns have relationship between filtemyearl952 to 2006 and
results indicates thahe default risk andreturnshave positive relationshiprhe study fials

that investors beahigh default risk for expeed hidher returns Garlappi, Shu and Yan
(2008) examine therelationship between probability of default and returns and use the
ORRG\YV toOn®easure th&xpected Default Frequency (EDHR)his is also predictor of
that commonly used by the companies to measure default probaRawlt indicates that
companies withigh probability of default cannot earn high returns in stogikd the small

companie®r low priced stocks firms have diifent behavior than large firms.
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Hiang and Chuan, (2006&tudy in ten Asian markets argkamine the riskand return
relationshipi.e, Hong Kong, China, Singapore Thailand, Philippines Indonesia,Japan
Taiwan China,andKoreafrom 1990 to 2003 and re$undicate that Asian market have not
produce high level of average returislenmaier and Gersbach (2014) use option pricing
model proposed by Merton (19749 examine theprobabilities of default and default
correlationsrelation betweentwo firms andresult indicate that thelefault correlation
increase with increasef default probabilities and found that default correlation decrease if

the probability of default increases significantly larger for firm with higher default risk.

Agarwal and Taffler (203) use Fama and Macbeth (1973) cross section methodology and
Altman (1968) Z soreto examine that size anglue pook to markgtused for default risk

proxy andrisk of UK companies listed on London Stock Exchange (LSE) from 1979 to 2000.
Result indicats that thedefault risk issystematic riskn naturefactors are independent of

size (SMB) and value pook to market effects.Breig and Elsas (200/%tudy in German
market andusesthe option pricing modeproposed by Mertoif1974) model tambservethe

impact of default risk on equity ratns from 199€2006. The study #timate the value of
equity, default risk and construct the factormeasure the return of companiegh high

default risk portfolio ovethe low default risk, in spittama and=rench HML and SMB
factors. The study indicates the presents of significant relationship between default risk and

return.

Auret and Sinclaire (2006) usthree factor modeproposed by Fama and Frenichstudy
stock of BE from 1990 to 2000 and to meastirevalue (book to marketrisk and return of
stocks relationship between theResults indicates &t the value (B/Mjand the size (SMB)
areproxy ofrisk and forecst that valugbook to market) andeturnsof stocks have positive
relationship Conard and Kul (1988)use Capital Asset PricingTheory to describethe
behavior and variationin expectedreturn over time. Thistudy uses weekly return of size
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portfolios with the time period of 196P985. Resulindicatesthat in market equilibrium and

marketefficiency model, the expected returns remain same over time period.

Basu (1983) use Capitésset Pricing Mode(CAPM) to investigatethe risk and return of
securitiesrelationshipbetweenand examine the relation betweealue of stockand return.

NY SE form 1962 to 1978. The result indicathat small firm hasigher risk adjusted returns
than the large firmsDuffee (1999) calculate probability of defaufor 161 firms by using
OHUW R @ff gridh& Wodel (1974and studies the impact on variabilioy firm assets
Engle and Lilien (1987) analysis the uncertainty in asstetrns over the time and repthnat

the ircrease in expected returis observed when an asset become more risky as risk
premium is addedEngle (1982) ses ARCH process and resuhow that the ARCH and

time fluctuating risk premium are highly significant.

Elton (1999) use to measure thepected returns by the proxy wdalizedreturns. This study
uses period 010 yearthroughin which therisk free rates less than the stockarket return
from year1973 to 1984 The result indicatethat US stock market returns are higher than
Asian marketsHolst and Martynenko (2010) investigatee size, value and default risk
factors. Disance to default is measured ©ption PricingMerton Model (1974) is used for
the proxy of default risk. Standard asset pricing model suchAdM proposed bysharpe
(1962, 1964) and Treynor (1961)iree factor model gfroposed byrama and French (1992,
1993) theory of arbitrage pricing (APT) proped byRoss (1976) and fosuonsystematic
factors of risk and this risk influenced the returns of stocks.

Garlappi and Yan (2011) usdésxpected Default Frequency EDF as market measure of
default probabity and is capable a#xplaining the retun for default stocks, higtvalue (book

to market ratig of firm influence thehigh default risk. The financial distressused aghe
risk structue of equity. Resultindicates that the financial distress isignificant in
understading thereturnsof stocks Although this seems tibe confirm thathe value (B/M)
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are related to financial distress riskarvey (1989)uses the covariance due to change in time,
the Sharpe and Lintn€APM is used to measure theturn on the dividend of market by the
variation n the market. And CAPM is unable to measure the dynamic behavior of returns of
assets.

Malik, Aftab and Noreen (2013) use Z score proposedbiK H $ O W P DiQefkamine the
relationship betweebankruptciesof default risk and realizes stock returns. The sample is
taken from Karachi Stock ExchangeSK)from 2006 to 2011. The result indicates that the
returns of stock and risk have positive relationsam distress risk is namportant
Kealhofer and Boh¢1998) use&KMV model to measure the default proldaiand indicates

the default risk is redudey diversification and diversification means the risk of portfolios is
lower than the single stand risk of each assets

Reinganum (1981) useSPT of capital narket eqilibrium the alternative model and study
companies listed on American Stock Exchange (ASE) Med York stock Exchange
(NYSE) and examine that the small companies have different reflinesAPT explain
these differences that are not captupgdCAPM. Van Dijk (2011) use Fama and Macbeth
(1973)approachto construct portfolios and study teee (SMB) and value (B/Nl. Results
indicates that theisk and returrhas significant and negative relationshijhe size premium

is compensation of systematic risk and explain the reliability of size effect in swogen
equity returns.

Barber and Lyon (@97) use the financial and ndimancial companie$rom year 1992 to
1973andtoexDPLQH WKH giZe Rabub Qook Yo marketatio) and returns of security
relationship between thenRResults indicates that thiactors of size and valuéook to
market ratig have similar meaningpr financial and notfinancial companiesind these are
related toreturnsof stocks Chen, Petkova and Zhang (2008) use Fama and French (2002)

methodologyto examine the value premium from time perib@45 to 2005and results
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indicates that the value premium are positive and close to the expected retupnevaohel
understanohg that the driving factors about the value premium.

Fama andFrench (2006) examine thealue premum DQG IRXQG WKDW FRPSDQ\
different from value premiumResult indicates thathe small and big US stocks have
different value premiunirom year 1963 to 2004 The stock having low (B/Mratio) have

low return than stocks having high (B/M ratio)

Houge and Lughran (2006) useree factor model proposed fama and French (1992,
1993) indicates that the big companies have low returns than the small companies and the
low B/M ratio have low returns than the high B/M ratio stocks vakama and French
proposethat size and vake premium are proxy for risk.eRult indicate that tlme is no
significant evidence in historicaklue premiunof style index of Russell 3000style index

of S&P 50Q style indexes and big cagpmpanies

Spyrou and Kassimatis (2009) expladata fortwelve European marketi.e. Australia,
Denmark, Germanykrance,lreland, Greece taly, Netherland Sweden,Spain,UK and the
Switzerland Results indicates that value premium are high and significant. Capital Asset
Pricing Model(CAPM) cannot measure theturnsof stocks Fama (1991) discuss that book

to market is mee powerful variablen cross section return of stodhen, Cha and Hsieh
(1985)study in NYSE compangize effectand examine thsize premium in large portion of
companiesTheresult indicate that the big companies have low returns than comatianies

by additional risk in efficient marketDurand, Juricev andr&th (2007) usehree factor
model proposed by Fama and Frenchexamine the size portfolio. Similarly, tiaportant
componentare size premium (SMB)and risk premium (RrRf) of the cross section of
returns on Australian market data from 1990 to 2001. The result inslitadé¢ the big
company can earn lower returns as compare to small compardethe size premium are

statisti@ally positive and significant.
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Horowitz, Loughran and &in (2000) examine the return and size effect relationship
between them angisethelinear regressioandregressiorof cross sectionahethod in stocks

of NASDAQ, AMEX and NYSEfrom theperiod from 1980 to 199@Result indicatethatthe
size and return have no reliable relationship exist.

Review of above literatear indicates that the value (book to market raéffect and size
(small minus biy effect are recognized well in the worldwide and Pakiséanmlence also
exist and in linewith the theory withsame deviation regardinmg stock behaviorAnd such
observation is also reported in US market Xjmg and Vassalou2004). Howeer, in
developed mamrts the default risk is studienhd evidence is mixed. Sometime, low default
risk stocks earns more thdugh defaut risk stocks and other timieigh defaultstocks earns
more than low default risktocks. However, behavior of Pakistani market is still unexplored.

This study is an effort to bridge this gap.
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Chapter 03

Data and Methodology

3.1 Data Description

This study uses monthly closing prices of hundredittancial companies listed at Pakistan
Stock Exchange (BE) for the period of 2000 to 2015. The companies are selected on the
basis of market capitalizationThe reason for using 10@6ompanies is that only few
companies are freqoty traded in market. So, large sample leads to selection of inactive

companies.

Sample consisbf nonfinancial sectorcompanies. The purpoge select only thenon
financial sectoris that theaccounting perioaf financial sectorcloses at December btite
accounting period closes at July for Aomancial sectorMoreover, the capital structures of

financial and no#financial sectors are different.

For Pakistan, monthly stlk@riceshave been obtained from Pakistatock Exchangdndex
data has been taken from Pakisg&tonck Exchange, whereas, monthlykrfsee ratedata is
taken from theState Bank b Pakistan. These are considered as reliable sources of

information.

The Financial default risk premium has been calculated by using thgtionpricing

methodologyproposed byO HU W R Q Y.\For individual companies th®ption pricing
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modelis used to calculatthe defaut measuresMarket cap & BMR is calculated by using

the data from annual financial reports of companies.
3.2Measurement of Variables
The variables of size, BMR and Financial Distress Premium are calculated as under.
3.2.1Size
In literature, size is measured by using Tétaset or Market Capitalization or sales.
In this study size is measurbg using following formula.
Size = No. of share * MPS
3.2.2Book to Market Ratio

Book to Market ratio is needed for sorting on the basisaferpremium. Thedok to market

ratio calculated as under:

BMR = Total Equity
Market Cap

3.2.3Financial Default risk premium

The financialdefault riskis calculated byusing option pricing methodologproposed by

OHUWRQEYV

The market valueof equity V= is calculated bythe Black & Scholes formula for Call

Options.
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VE:VAN(dl i)(eirTN(dz)

X Ve market value of equity

x

VaLV WKH ILUP T {otBledsetslV YDO XH

x X is the book value of firms liabilitiedong term liabilities + current liabilities)

r isrisk free

X

x T is time period
Where,

h=InVa/X)+ ([ +% 1T

Lo¥

th=di +1n ¥7
r is the riskfree rate, andN is the cumulative density function of the standamtmal

distribution tableStandard deviation% ) is calculated bysing formula given under
= ¥ RmRm )z
n
¥, Probability of Default (PD)
Therefore we can rewrite the default probability as follows:

PD=N{- In (Va/X)+ (1 £4 1?) T}

I ¥T
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Whereas,

N (-dy) = 1- N (d1)

I (Mean of change in In)) = [anAn] 1

InVAo

¥ KMV Model is also used for estimation afistance to default (DD)

DD=In(Va/X)+ (U 2% 1T

b ¥7

%4Similarly, Expected Default Probability (EDP calculates by using following
formula.
EDP =1+DD
The normal distribution which igheoretical distributioris been used which isnplied by

OHUWRQYYVY PRGHO
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3.3Methodology

As per theCapital Asset Pricing Mod€lCAPM) the single factor that is market premium is
used toeffect the returns buaccording tathe Arbitrage pricing theor¢fAPT) many factors
affect the returnsCorrespondinglythree factor model proposed Bgma and French (1992,
1993)by usingmarket premiumvalue premiurmand size premium to affect the returRama
and Frenchalso identify financial default riskas an important priced factor. This study
explorethat the stock returns are influencedtbg role of financiatlefault riskpremium. To
find stock returnsaffected by these factqresnethodology proposed by Fama avdcbeth

(1973)is adopted.

3.4 Portfolio Construction

3.4.1Size Sorted Portfolios

For the size sorted poolfos, forhundred companiethe market capitalization is calculated.
Thenon the basis of market capitalizatitrese companies are arranged

Largest fifty companies are grouped as B and smallest fifty are groups as S. Average returns
for both big (B) and small (S) companies have been calculated.

% 5e :KretwrtHoftg companies

6 Se S¢«eKHUHHWXUQ RI VPDOO FRPSDQLHYV
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3.4.2Value Sorted Portfolio

The sample of fifty big (B) companies is further sorted on the basis of high and low book to
market ratio to create book to market ratio sogedfolios Twenty five companiesvith

high book to market ratio are named as B/H and twenty five big companies with low book to
market ratio are named as B/L. Average returns for both B/H and B/L companies are

calculated.

Likewise, the sample of fifty small (S) companies is again soreatebasis of high and low
book to market ratio to create value sorted portfolios. Twenty five small companies with high
book to market ratio are named as S/H and twenty five companies with low book to market

ratio are named as S/L. Average returns fét &d S/L companies are calculated.

3.4.3Financial Default risk Sorted Portfolios

The sample ofwenty five big compaies with high book to market ratis sorted with the
high default riskand low default riskto createDefault risk sorted portfolios. Ten big
compaites with high book to market ratemd highdefault riskare named as B/H/HD and ten
big companies with high book to market radiod lowdefault riskare named as B/H/LDOen
big companiesvith low book to market ratiand highdefault riskare named as B/L/HD and
ten big companies with low book to market ratio and kbefault riskare as named as

B/L/LD. And five mid companies are skipped as they are the average of same values and this
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study focuses on highly default adowest default companies to measutefault risk

Averagereturns fo each portfolio is calculated.

The sample of twenty five small companies is sorted on the basis of small companies with

high book to market ratio and higtefault riskand small compangewith high book to

market ratio and lowlefault riskto createdefault risksorted portfoliosTen small companies

with high book to market ratio and higtefault riskare named as S/H/HD and ten small

companies with high book to market ratio and ldefault riskare named as S/H/LDen

small companies with low book to market ratio and rdgfault riskare named as S/L/HD

and ten small companies with low book to market ratio anddefault riskare named as

S/L/LD. And five mid companies are skippad they are the average of same values and this

study focuses on highly default and lowest default companies to medsiaat risk

Average returns for each portfolio is calculated.

The above stated method is repeated for ZWIb. It is worth mentiong that sorting is

done on June 30 each year.

3.5Variable Construction

All portfolios average returns auch as PS, B, B/H, B/L, S/H, S/L, B/H/HD, B/H/LD,

B/L/HD, B/L/LD, S/L/HD, S/L/LD, S/H/HD, S/H/LD are calculated and then these averages

are used to construct size premium, value premium defdult risk premium. Their

construction is as follows:
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Market Prenum = MKT = (Rm +Rf)

Size Premium (SMB) = Small Size Companiig Size Companies

= 1, {(S/H/HD +B/H/HD) + (S/H/LD #B/H/LD) + (S/L/HD *B/L/HD)

+ (S/L/LD *B/L/LD)}

Value Premium (HML) = High Book to MarketL.ow Bodk to Market

= 14{(S/H/HD +S/L/HD) + (S/H/LD +S/L/LD) + (B/H/HD +B/L/HD)

+ (B/H/LD +B/L/LD)}

Default riskPremium (HDMLD) = HighDefault riskand LowDefault risk

= 1, {(S/H/HD +S/H/LD) + (S/L/HD +S/L/LD) + (B/H/HD +B/H/LD)

+ (B/L/HD +B/L/LD)}

Where,

Rm=In]|It/It1

Rm stands for the market returns for moatW =~ DR &n&lt; are closing values
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3.6 Model Specification

This study is usingnultivariate regression with two pass regression model proposed by Fama

and Macbeth (1973) methodology.

The relationship among the variables is as follow:

S5HWXUQ 1 0.7 BUHPLX:P6L]H SUHPLXPOXH SUHMAefadt risk

premium

Return . 1MKT¢ 2SMB; 3HML; 4HDMLD:+

Where,

R is return of portfolio

Rs = Risk Free Rate

MKT = Market Premium = R-R¢

SMB = Size Premium = SmatitBig

HML = Value Premium = Return of High BMR PortfoliagReturn of Low BMRPortfolios

HDMLD = Default riskPremium = Return of Higibefault riskPortfolios £Return of Low

Default riskPortfolios

7KH ODQDJHPHQWYV LPSDFW $0OSKD

t=errorterm
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For two pasgross sectiomegression following econometrics relationship is used
Rp = E . (MKT) 2 (SMB) 3 (HML) 4 (HDMLD) 't
Where,
MKT of Market premium
smp= Of Size Premium
nwve = of Value Premium

nomp = Of Default riskPremium

t = Error term
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Chapter 04

Empirical Results and Discussion

Table 4.1 reports the statistical behavior of size, value dafdult risk sorted portfolios.

Descriptive statistics includesean, median, standard deviation, skewness etc.

Table 4.1 Descriptive Statistics Size, Value ardefault risk sorted Portfolios

Mean Median Std Dev. Kurtosis Skewness Minimum Maximum

P 0.010 0.006 0.058 3.705 -0.448 -0.217 0.158
B 0.009 0.011 0.065 5.014 -0.564 -0.290 0.227
S 0.011 0.010 0.058 3.173 -0.251 -0.168 0.146
BH 0.008 0.012 0.072 6.736 -0.503 -0.348 0.315
BL 0.009 0.010 0.064 3.369 -0.366 -0.232 0.142
SH 0.012 0.008 0.061 3.219 -0.323 -0.189 0.148
SL 0.009 0.007 0.067 3.401 0.253 -0.204 0.167
BLHD 0.006 0.013 0.072 4.639 -0.722 -0.327 0.150
BLLD 0.013 0.007 0.074 3.344 -0.049 -0.188 0.244
BHHD 0.009 0.007 0.090 12.86 0.412 -0.332 0.576
BHLD 0.008 0.015 0.072 5.024 -0.683 -0.381 0.175
SLHD 0.007 0.005 0.075 3.987 -0.347 -0.274 0.182
SLLD 0.012 0.006 0.072 3.486 0.062 -0.223 0.212
SHHD 0.013 0.010 0.071 3.792 0.091 -0.196 0.292
SHLD 0.011 0.011 0.073 5.297 -0.251 -0.305 0.287
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Size sorted portfolios indicated/ KDW ELJ VW R FNRK/D¥E& tetrm&Riah By sinl
VWRFN 7?KH U H YeXabl®With théthkory as risk of bigtocks is 6.5% which is giner
than the risk osmall stock that exhibit 5% variation. Both portfolios are negatively skewed
but the skemness is marginallyjegative. These portfolios hapesitive kurtosis as value of
kurtosis is greater than Bligh return earned by big stock is 22.7% where as small portfolios
earned 14% in a month. Moreover, maximum logs a month is incurred by bigtock
which is 29% wlereas smalktock reported a maximum loss of 1%8n a month. The
behavior of average return of smstibckand big stock is presented graphically in figure 4.1

Figure 4.1
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When value sorted portfolios are examined, it is observedrtishall stockwith low book
to market stockgSL) generally earned lowaeturns as compared small stocklow with
high book to market stockéSH). The results arenconsistent inwith the theory as risk of
small stock with low book to market sto(EL) is 6.6 which is higher than the risk of small
stock high book to market sto¢sH) that exhibits 6.% variation. Portfolios of small stock
with high book to market stock (SH) is negatively skewed and small stabkiow book to
market stock (SL) is positivelgkewed.These portfolios have positive kurtosis as value of
kurtosis is greater than 3. High return earned by small stockavitibook to market (SL) is
16.7% whereas small stoakith high bookto market stock (SH) earned 1%8n a month.
Moreover, maximm loss in a month is incurred by small stagikh low book to market
stock (SL) is P4% whereas small stock high book to market stock (8Hborted a
maximum loss of 18% in a month.

The big stockwith low book to market stock (BLhas higher return timathe big stockwith
high book to market stock (BH). The risk of big stogkh high book to market stock (BH) is
7.2% which is higher than the risk of big stowlth low book to maket stock (BL) that
exhibit 6.46 variation. Portfolio of big stoclith high book to market stock (BHind big
stock with low book to market stock (BL) areegatively skewedThese portfolios have
positively kurtosis as value of kurtosis is greater than 3. High return earned by bigvetock
high ook to market stock (BH) i81.8% whereas big stockith low book to market stock

(BL) earned 14% in a month. Moreover, maximum loss in a month is incurred by big stock
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with high book to market stock (BH) is 348 whereas big stocwith low book to market
stock (BL)reported as mamum loss of 23.% in a monthThe behavioof average return
of highand lowvaluestocks is premnted graphically in figure 4.2
Figure 4.2
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When default sorted portfolios are examined, that big stattk low book to market stock
and low default stock (B/L/LD) has higher returns than the big steitk low book to
market stoclkandhigh default stock (B/L/HD)Therisk of (B/L/LD) is 7.4% which is higher
than the risk of B/L/HD) that exhibit 7.2 variation. The portfolio of big stockith low
book to market stoc&ndhigh default stock (B/L/HDand big stock with low book to market
stock and low default stock (B/L/L¥re negatively skewed hese portfolios have positively
kurtosis as value of kurtosis is greater than 3. High retumeday big stockwith low book
to market stoclandlow default stock (BL/LD) is 24.8%6 where asig stockwith low book to

market stockand high default stock (B/L/B) earned 1% in a month. Moreover, maximum
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loss in a month is incurred Hyg stockwith low book to market stock and higlefault stock
(B/L/HD) which is 32.%6 whereas big stockith low book to market stoc&nd low default
stock (B/L/LD) reported a maximum loss of 1868n a month.

The big stockwith high book to market stoc&nd high default stock (B/H/HD) has higher
return than the big stockvith high book to market stoclkand low default stocks
(B/H/LD).The results are consistent with the theory as risk of big steitkhigh book to
market stockand high default stock (B/H/HD)s 9% which is higher than the risk of big
stock with high book to market stocknd low default stocks (B/H/LD}hat exhibit 7.2
variation. The portfolio of big stock with high book to market stock and high default stock
(B/H/HD) are positively skewed antie portfolio of big stock with high book to market
stock and low default stocks (B/H/LD) are negatively skew€&bdese portfolios have
positively kurtosis as value of kurtosis is greater than 3. Highrn earned by big stoekith
high book to market stk andhigh default stock (B/H/HDjs 57.6% whereas big stockith
high book to market stocknd low default stocks (B/H/LD) earnedl7.5% in a month.
Moreover, maximum loss in a month is incurredbliy stockwith high book to market stock
andlow defaultstocks (B/H/LD which is 38.% whereabig stockwith high book to market

stockandhigh default stock (B/H/B) reported a maximum loss of 3%0An a month
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The small stockvith low book to market stockndlow default stocks (S/L/D) hashigher
returnthan thesmall stockwith low book to markestockand high defaultstock (S/L/HD).
The results are consistent with the theory as rigaddll stockwith low book to market stock
and high default stocks (S/L/B) is 7.8%6 which is higher than the kisof small stockwith
low book to markestockand low default stock (S/L/LD) that ehibit 7.2% variation.The
small stockwith low book to market stockndhigh default stocks (S/L/HDare negatively
skewed buthe small stockvith low book to markestockandlow defaultstock(S/L/LD) are
positively skewed These portfolios have positively kurtosis as value of kurtosis is greater
than 3. Highreturn earned by small stoekith low book to market stocknd low default
stocks (S/L/ID) is 21.2%6 where assmall stockwith low book to market stocknd high
default stock (S/L/IB) earned 1&% in a month. Moreover, maximum loss in a month is
incurred bysmall stockwith low book to market stocknd high default stocks (S/L/HD)
which is 27.8 whereassmall stek with low book to market stoclknd low default stock
(S/L/LD) reported a maximum loss of 2%23n a month.

The small stok high with book to market stockndhigh default stock $/H/HD) has higher
returns than the small stogkith high book tomarket stockandlow default stock (S/H/D).
The risk of small stockvith high book to market stocand low default stock (S/H/LD)s
7.3% which is higher than the risk of small stagkh high book tomarket stockandhigh
default stock (S/H/HD)hat exibit 7.1% variationThe small stockvith high book to market

stockandlow default stock (S/H/LDpare negatively skewednd the small stoclwith high
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book to market stockand high default stock (S/H/HD) are positively skewethese
portfolios have posiiely kurtosis as value of kurtosis is greater than 3. High reswearned
by small stockwith high book to market stoc&nd high default stock (S/H/HPDis 29.26

whereaassmall stockwith high book to market stockndlow default stock (S/H/LDearned
28.7% in a month. Moreover, maximum loss imanth is incurred bgmall stockwith high

book to market stockndlow default stock (S/H/LDWwhich is 30.86 whereassmall stock
with high book to market stocndhigh default stock (S/H/HDjeported anaximum bss of
19.6% in a month

The behavior of average return of higbfault stocksand low default stoclks is presented
graphically in figure 4.3

Figure 4.3
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4.2 Descriptive Statistics

Table 4.2 Descriptive Statistics

Rm-Rf, SMB, HML and HDMLD

RM-RF SMB HML HDMLD
Mean 0.058 0.002 0.001 0.003
Median 0.058 0.000 0.003 -0.001
Std dev. 0.012 0.039 0.033 0.038
Kurtosis 5.389 4.320 4.245 4991
Skewness -0.404 0.176 -0.541 0.106
Minimum -0.107 -0.137 -0.126 -0.132
Maximum 0.015 0.147 0.081 0.171

Table 4.2 reports the descriptive statistics of premium associated with markedindiz@jue
anddefault risk All premium are positive witmarketpremum is highest followed by size
premium. Thevariation in sizepremium is highestMarket premiumand value premiumis

found negatively skewed whergassitive skewness isbserved for size premiuand default

risk premium. Market premium size premium value premiumand default premiumis
leptokurtic. Maximum and minimum premium are associated widtue premium It is
identified that CAPM requires that market factor captures most of the market dynamics. The
secondmajor factor appears to be size premium followed by vateenium anddefault risk

premium.
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4.3 Correlation Matrix

Table 4.3 Correlation Matrix
RM-RF SMB HML HDMLD
RM-RF 1
SMB 0.160 1
HML 0.089 0.068 1
HDMLD 0.003 0.340 0.118 1

Table 4.3 reports correlation among four premiums. The market premiumsigsficantly
positive relaton with size and value premium where as significant and positive relation with
default premiumSize premium hagsignificant positively relatevith Value premium and
default premium. Similarly, positive relation is observed betwearevand default premium

but it is irsignificant.lIt indicates that problem of multicolinearity does not exist

Table 4.4 reports theesults of regression analysis. Retofrstylized portfoliosare taken as
dependent variable. Market premium, Size premium, Value premiumDefiault risk

premium are independent variables. Results of step wise regression are reported below:
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4.4 Regression Analysis (Size Sorted Portfolios)

Table 4.4

The impact of Market premium, Size premium, Value premium and Default risk

Dependent
Variable

P
T-statistics
P value

P

T Statistics
P value

P

T Statistics
P value

B

T statistics
P value

B

T statistics
P value

B

T Statistic

P value

S

T statistics
P value

S

T Statistics

Intercept

0.050
2.622
0.000
0.047
2.355
0.000
0.049
2.447
0.010
0.065
2.996
0.003
0.047
2.355
0.000
0.049
2.447

0.015
0.038
1.944
0.053
0.047
2.355

premium on stylized portfolio return

MKT

0.722
2.167
0.031
0.626
1.186
0.000
0.653
1.945
0.000
0.967
2.637
0.009
0.626
1.866
0.000
0.653
1.945

0.000
0.477
1.428
0.0
0.626
1.876

SMB

-0.244
-2.230
0.026
-0.194
-1.671
0.007

-0.744
-6.792
0.000

-0.694
-5.965

0.000

0.255
2.327

HML

-0.102
-0.812
0.417
-0.119
-0.943
0.346

-0.102
-0.812
0.417

-0.119
-0.942

0.346

-0.102
-0.813
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HDMLD Adj.R?

0.146
1.264
0.000

0.147
1.264

0.207

0.502

0.518

0.597

0.192

0.293

0.201

0.164

0.274

F stat

100.101

76.99D

62.221

25.847

18.301

14.17

20.413

17.984

F.sig

0.000

0.000

0.000

0.009

0.000

0.000

0.0

0.000



P value 0.019 0.000 0.018 0.417

S 0.049 0.623 0.305 -0.119 0.146 0.305 14.431 0.000
T statistics ~ 2.497 1.945 2.622 -0.943 1.264
P value 0.015 0.000 0.009 0.346 0.002

For portfolios of all stocks, CAPM appears to be valid model as market premium is
significantly positive at 95% corfence interval and explains 5&20of total variation in
returns of portfolios of alstocks. When the size premiumdawalue premium are added,
value premiumdo not have significant impact on portfolio$ all stocks.Size premium is

found to significantlyand negativelyinfluencing the return of portfolio comprising of all
stocks. The cdécient of size premium is indicating that small stock earn high return in
comprisingto big returnsHowever, whendefault riskpremium is added to model, it has
significant positive impact on return which is consistent with the theory that high desiult
stock have higher returns than low default risk stocks. It also increase the explanatory power

of model.

For portfolio of big stocks, CAPM appears to be a valid model as market premium is
significantly positive at 95% corfence interval and explairkd.2% of total variation in
returns of portfolio of big stocks. When size premium and value premium are addedssize ha
negativeimpact on return at 95% confidence interval and now model ex28i30 of total

variation in return of portfolio of big stocks whereas, value premium are added has not
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significant impact on portfolios of big stock. However, widefault riskprenmum is added to

model, it hasnsignificantpositiveimpact on portfab of big stocks.

For portfolios of small stocks, CAPM appears to be a valid model as market premium is
significantly positive at 95% coitfence interval and explain 18# of total variation in
return of portfolio of small stocks. Whesize premium isadded, size s significant and
positive impact on returrst 95% confidence interval and expl&n.&%6 of total variation in
returns of portfolios of small stocks whereas, value premiunmbégative and isignificant
impact on portfolio of small stocks. However, wiaefault riskpremum is added to model,

it hassignificant impact on portfatis of small stock.
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4.5 Regression Analysis (Value Sorted Portfolios)

Table 4.5 The impact Market premium, Size premium,Value premium and Default

risk premium on Value Sorted Portfolios.

Dependent Intercep MKT SMB HML HDML Adj.R2 Fstat F.sig

Variable t D

B/H 0.059 0.871 0.177 44.46 0.000
T Statistics  2.415 2.108

P value 0.016 0.000

B/H 0.031 0.375 -0.863 0.307 0.241 21.31 0.000
T statistics ~ 1.449 1.017 -7.163 2.222

P value 0.041 0.000 0.000 0.027

B/H 0.035 0.423 -0.774 0.277 0.259 0.264 17.315 0.000
T statistics  1.610 1.154 -6.993 2.011 2.051

P value 0.004 0.000 0.000 0.045 0.004

B/L 0.011 1.064 0.068 18.581 0.000
T statistics  3.303 2.929

P value 0.001 0.003

B/L 0.062 0.877 -0.626 -0.512 0.225 12.75 0.000
T statistics  3.161 2.649 -5791 -4.122

P value 0.001 0.000 0.000 0.000

B/L 0.063 0.884 -0.615 -0.515 0.033 0.222 9.627 0.000
T statistics  3.166 2.656 -5.332 -4.120 0.293

P value 0.001 0.000 0.000 0.001 0.769

S/H 0.059 0.809 0.229 15.481 0.000
T statistics  2.887 2.341

P value 0.004 0.020

S/H 0.062 0.877 0.373 0.487 0.283 21.700 0.000
T statistics  3.161 2.649 3.452 3.928

P value 0.001 0.008 0.000 0.000

S/H 0.063 0.884 0.384 0.454 0.033 0.7 15.643 0.000
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T statistics ~ 3.166 2.656 3.337 3.865 0.293

P value 0.001 0.008 0.001 0.000 0.869

S/L 0.018 0.145 0.145 14.099 0.000
T statistics 0.778 0.375

P value 0.437 0.000

S/L 0.031 0.375 0.136 -0.692 0.255 24.923 0.000
T statistics  1.449 1.027 1.136 -5.006

P value 0.148 0.000 0.257 0.000

S/L 0.035 0.423 0.225 -0.722 0.259 0.308 26.106 0.000
T statistics  1.610 1.154 1.776 -5.237 2.051

P value 0.044 0.000 0.077 0.000 0.041

Now small and big are sorted on book to market raticase of big stocks with high book to
market ratio, capital assericing model explains only 124 variation in returns Market
premium is significantly and positive which is consistent with theory but explanatory power
is relatively low. Fama and French three factor model is better than CAPM, as size premium
and value premium are also significantly influencing the return butinfpact of size
premium is negative in this case. The explanapower of model is now 224. It indicates

that the size premium and value premium are priced in case of big stocks. When default risk
premium is added it is found that significantly and pesiy influencing the returns.

Moreover, explanatory power of the modetwa slight increase is now 2644

In case of big stocks with low book to market ratio, capital assehgrmodel explain that
only 6.8%6 variation in return. Market premium is sificant and positively consistent with

the theory but explanatory power is relatively low. Fama and French three factor model is
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betterthan CAPM, as size premiumsgynificantly and negatively influencing the return and
value premium also significantlyub negatively influencing the return. The explanatory
powea of model is now 22%. Which indicates that size premium and value premium is
priced in case of big stocks. When default risk premium is added, it is fosigaificantly

and positively influencig the returns. Moreover, marginal effect on explanatory power of the

model is observed. It means default risk premium capture when additional information.

In case of small stocks with high book to market ratio, capital ase#g model explains

only 229% variation in returns. Market premium is significant and positive which is
consistent with the theory but explanatory power is relatively low. Fama and French three
factor model is betteahan CAPM, as size premium and value premium are also significant
positively influencing the return. The exp&ary power oimodel is now 28.%. It indicates

that sze premium and value premium greced in case of small stocks. Wheefault risk
premium is added, it is foundsignificanty influencing the returnsdowever no marginal

effect on explanatory power is observed. It medafault riskpremium capture thmarginal

additional information from the portfolio studied.

In case of small stock with low book to market ratio, capital gzseing model explains
only 14.3%4 variation in returns. Market premium is significant and positive which is
consistent with the theory but explanatpower is relatively low. Fama and French three is
better than CAPM, as size premiusinsignificant and positive wheregalue premium are

also significantly influencing the return but the impact of value premium in this case is
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negative. The explatory power of model is now 284 It indicates that theize premium
and value premium are pricetWhen thedefault riskpremium is dded, it is found that
significantly and positively influencing the returns. Moreover, explanatory poweheof
model is also rises to 308 It meandefault riskpremium captures additional information

from the portfolio studied.
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4.6 Regression analysis@efault risk Sorted Portfolio)

Table 4.6 Impact of Market premium, Size value, Value premium and Default risk

premium on Default risk Sorted Portfolio.

Depended Intercept MKT  SMB HML HDMLD Adj.Rz Fstat F.sig
variable

B/H/HD 0.069 1.040 0046  8.111 0.000
T statistics 2.274 2.027

P value 0.024 0.000

B/H/HD 0.035 0.425 -1.007 0.515 0.234 7.526 0.000
T statistics 1.277 0.923 -6.706 2.988

P value 0.203 0.003 0.000 0.003

B/H/HD 0.044 0.560 -0.756 0.430 0.734 0.317 14.228 0.000
T statistics 1.713 1.286 -5.014 2.630 4.883

P value 0.008 0.003 0.000 0.009 0.000

B/H/LD 0.049 0.701 0.233  28.907 0.000
T statistics 2.007 1.700

P value 0.046 0.000

B/H/LD 0.028 0.325 -0.718 0.099 0.286  15.114 0.000
T statistics 1.238 0.837 -5.656 0.680

P value 0.217 0.000 0.000 0.496

B/H/LD 0.026 0.286 -0.791 0.124 -0.214 0.291 13.556 0.000
T statistics 1.121 0.737 -5885 0.849 -1.602

P value 0.263 0.000 0.000 0.396 0.110

B/L/HD 0.051 0.771 0.063 10.559 0.001
T statistics 2.095 1.886

P value 0.032 0.001

B/L/HD 0.035 0.463 -0.871 -0.506 0.113 8.766 0.000
T statistics 1.647 1.290 -7.433 -3.763

P value 1.101 0.003 0.000 0.000

B/L/HD 0.041 0.555 -0.700 -0.564 0.501 0.323 23.82 0.000
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T statistics
P value
B/L/LD

T statistics
P value
B/L/LD

T statistics
P value
B/L/LD

T statistics
P value
S/H/HD

T statistics
P value
S/H/HD

T statistics
P value
S/H/HD

T statistics
P value
S/H/LD

T statistics
P value
S/H/LD

T statistics
P value
S/H/LD

T statistics
P value
S/L/HD

T statistics
P value
S/L/HD

2.028
0.040
0.092
3.720
0.000
0.089
3.720
0.000
0.084
3.562
0.000
0.056
2.328
0.021
0.058
2.457
0.014
0.067
2.969
0.003
0.063
2.538
0.011
0.066
2.778
0.006
0.058
2.575
0.010
0.027
1.084
0.279
0.033

1.611
0.002
1.357
3.271
0.001
1.292
3.199
0.001
1.212
3.067
0.002
0.746
1.840
0.000
0.805
2.004
0.000
0.924
2.437
0.015
0.873
2.104
0.000
0.950
2.384
0.018
0.843
2.213
0.028
0.353
0.829
0.003
0.445

-5.860
0.000

-0.381
-2.890
0.004
-0.529
-3.863
0.000

0.312
2.380
0.018
0.534
4.064
0.000

0.434
3.339
0.001
0.235
1.783
0.076

-0.095

-4.349
0.000

-0.517
-3.416
0.000
-0.467
-3.142
0.001

0.400
2.656
0.008
0.325
2.277
0.023

0.575
3.852
0.000
0.642
4.483
0.000

-0.587
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4.204
0.000

-0.433
-3.173
0.001

0.650
4.960
0.000

-0.582
-4.260
0.000

0.048

0.164

0.267

0.093

0.324

0.462

0.086

0.232

0.291

0.073

0.167

10.703 0.000

12.219 0.000

9.552 0.000

9.387 0.000

26.211 0.000

16.550 0.000

12.898 0.000

9.866 0.000

7.029 0.000

7.864 0.003

14.970 0.000



T statistics
P value
S/L/HD
T statistics
P value
S/L/ILD
T statistics
P value
S/L/ILD
T statistics
P value
S/L/LD
T statistics

P value

1.348
0.179
0.042
1.815
0.071
0.008
0.324
0.746
0.030
1.258
0.209
0.027
1.159
0.247

1.060
0.005
0.574
1.454
0.005
0.063
0.347
0.000
0.305
0.763
0.000
0.272
0.680
0.000

-0.696
0.487
0.144
1.053
0.293

0.369
2.823
0.005
0.307
2.213
0.028

-3.733
0.000
-0.668
-4.500
0.000

-0.797
-5.311
0.000
-0.776
-5.153
0.000

0.701
5.141
0.000

-0.181
-1.312
0.008

0.318

0.184

0.347

0.335

20.841

28.579

16.662

11.964

0.000

0.000

0.000

0.000

Now portfolio sorted fothree factor modgbroposed by Fama and Frerate further sorted

on default risk basisLi, Xing and Vassaloy2000) and Vassalou (2003) study provides

information about explaining the default risdkama and French (1996fgued thathe size

(SMB) and value (B/M¥actorscan confirmdefault risk and contain some information about

default. Theresults indicatethat, althougtsize (small minus big) and value (book to market

ratio) contains many information about the defdolitthereturns of stocks are not explained

by Fama and French model. The factors s&/dB) and value (B/M) have some information

which is not related to thaefault risk.

For a portfolio comprising big stock with high book to market ratial high dedult risk,

CAPM is ableto capture market retarbut it only explain 4% of variation in return of
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portfolios. The impat of size premium is negative but significant thie returns but it is
consistent in all portfolios comprising of big stocK$ie valuepremium is positive and
significant. The default risk premium is positively and significantly indicating the high

default stock ea high return. It is in line high risk and high return argument.

For a portfolio including big stock with high book to markatio and low default risk,
CAPM captures better market return in comparison with high book to market ratio and high
default risk which is23.36 of variation in returns of ptolios. The size premium is
significantly and negatively influencing the return whereas value premium is positively and
insignificantly influencing the returns. The default risk premiisninsignificantly and

negatively influencing thesturns.

For a portfolio comprising big stock thi low book to market ratio and high default risk,
CAPM is able to capture markeeturn but it only explain 6% of variation in returns of
portfolio. Fama and French extends CAPM and enhance this modgkdéypremium is
significantnegativelyinfluencethereturns. Whegas, valuggremium significantly negatively
influencing thereturns. The dault risk premium is positive and significant indicatitige
high default stock ea high return and this is in lingith the argumenof high risk and high

return

For a portfolio comprising big stock with low book to market ratio and low default risk,
CAPM capture the market return %8of variation in returns of portfolios. The Fama and

French model extend CAPM and the size premium and value premium are nggativel
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significantly influence on returns. The default risk premium is significantly but negatively

influencing the returns.

The portfolio comprising small stock with high book to markeiorand high default risk,
CAPM used to capture market retumnly 9.3% of variation in return of portfolios. Fama and
French model extend CAPM and improves this maithel,size premium and value premium
are positively and signifantly influencing returnThe default risk premium is positively and
significantly influencirg the high default risk earn high return. And it is teatwith the line

that high default risk can earn high return argument.

The portfolio small stock with high book to market ratio and low default risk, CAPM capture
the market return it onlgxplain8.6% of variation in returns of portfolio. Fama and French
model extend CAPM and improve this model, a=e gpremium and value premium has
positive and significanimpacton return and whereas the default risk premium is significant

but the impact of defdiupremium is negative.

The portfolio of small stock with low book to market ratio and high default GHEM is
valid and captures 84 of variation in returns of portfolidcama and French model extend
CAPM and improve this model, as size premisnmegtive and insignificantvhereas viae
premium is negative bugignificantly influencing return. The default risk premium is found

significant and positive indicating that high risk stock earn high returns.
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The portfolio comprising small stock with low boao& market ratio and low default risk,
CAPM usedto capture market return only 18cdof variation in returns of portfolios. Fama
and French extend &@APM andimprove this model, asize premium issignificantly and
positively influencingof return. The vlme premium has negative and significampacton

the return of portfolios. The defaulsk premium is insignificant and negative.
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4.7 Comparative Statement of Adj.R2

Table 4.7 Comparative Statement of Adj. R2

Dependent Variable CAPM 3FM-FF Default Based Model
P 0.502 0.518 0.597
B 0.192 0.293 0.201
S 0.164 0.274 0.305
B/H 0.177 0.241 0.264
B/L 0.068 0.225 0.222
S/H 0.229 0.283 0.257
S/L 0.145 0.255 0.308
B/H/HD 0.046 0.234 0.317
B/H/LD 0.233 0.286 0.291
B/L/HD 0.063 0.113 0.323
B/L/LD 0.048 0.164 0.267
S/H/HD 0.093 0.324 0.462
S/H/LD 0.068 0.232 0.291
S/L/HD 0.073 0.167 0.318
S/L/LD 0.184 0.347 0.335

Comparison of the explanatory power of conventional CAPM, Fama and Rieeehfactor

model and augmented modaveals that the default based model has higher adjusted R?2
indicating that default risk premium is able to capture the additional information regarding
returns. CAPM is valid as market premium is found significant in all portfolios but the
explanatory pwer is very low. This indicates that there exist other factors that contributes

towards the return of portfolios.

The same argument is used by Fama and French model where size premium and value
premium capture significanimpact on market returifhe samehenomena is studiefor

defaut risk premium that explaireturn for most of the portfolio.
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4.8 Two pass Regression

Table 4.8
Cross Sectiomal Two Pass Regression
Coefficient Std. Error T Stat P-value Adj. R? Sig.F
Intercept 0.008 0.001 8.222  0.000 0.864  0.000
ONW 3UHP 0.003 0.001 1.949 0.079
6L]H 3UHP 0.002 0.000 2.563  0.000
YDOXH 3UHI0.001 0.000 0.730 0.001
"H 1D RGKWrem 0.002 0.001 2.170 0.055

Two pass regression is applied on conventigaatfolios to explain the predictive power of
factor understandings. The result are reported in Table 4.8. The finding of study indicates that
Market beta and defaultsk beta carforecastportfolios returns. However, beta of size
premium and beta of va& premium are significantly positively associated with the returns.
The Fama and French (1996) argues that the size and value appears to ct@ai
significant marketinformation. The explanatory power of model is 884 which is very

good. This indicas that CAPM is relatively weak for estimating return as it is only based on

market factors. However the size and value are those factor used for predicting market return.
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Chapter 05

Conclusion and Recommendations

5.1 Conclusion

This study analyze the rol&f default isk premium in explaining equity return in Pakistan
equity market A sample of 100nonfinancial companies is taken from listed companies of
KSE for the period of 2000 to 2015 is used to examine the impact of vdaciass on equity
return This study us@ption Pricing Modeproposed by0 H U W(RI@4)té compute default

risk premium and examine the effect of default risk on equity returns.

The factorsincludes market premium, size premium, value premium defhult risk
premium. The descriptive statistics of premiums associated with other factors are calculated
and these are found positivEhe value premium is highest followed by market premium and
the default risk premium is found higheSthe correlation mong the premium is also

examined and no issue of multi-Goearity is observed.

The CAPM, three factors model and default based model are tested, result of CAPM are
consistent with the theory but the explanatory power is Regults of three factor are also in
track with study conduct in Pakistan (Mirza and Shahid, 28088)Hassan and Javed (2010)
examine the relationship between size premium, value premium and equity returns in from
2000 to 2007 in Pakistan market. Resurticates that the size factor is found positively and

significantly related to small portfolios returnBhe result of size sorted portfolios returns
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indicate the small size have high risk and high return but opposite results for big size.
However, inggnificant for big stocks portfoliosThe value factor have positive and
significant relation with all portfolios except low book to market stocks and means that book
to market effect exist in Pakistan markéhe study also state that Fama and French three
factor model have high explanatory power than CAFmaand French three factor model

explain the cross section of stock returns in Karachi stock exchange (KSE).

Default risk premium is found negatively and significantly impact small stocks and high book
to market andt has significant effect on low book to market stocksnilarly, inconsistent
behavior is found in big stocks whereas low book to market stocks have negativeantpact
high book to market stocks have positive impact. Hence explanatomyr mdwthe model is
better than CAPM. When the default premium is added the explanatory power of the model is
increased practically andefault premiunappears to be priced by mark€his default effect

is positive for high default stocks and negativeldéov default stocks.
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5.2Recommendations and Policy implementations

1. Investors can dewsinvestmenplans on the basis of size, value and default of stocks.
As default and stable stocks have different returns, so arbitrage portfolio can be
formed.

2. Similarly, arbitrage portfolio on size basis can be formed as small and big stocks have
different return.

3. The cost of capital is an important field for companies. Valuation of cost of equity by
CAPM provides weak results, so other factors also used iati@hof cost of equity

4. In capital budgeting decision, the better estimation of discount rate may also improve

the quality of decision.

5.3 Direction for future research

Existing studies on default risk premiuame conduct in developed countries. This study
provides insight about the default risk premium in emerging markets like PaKis&same

model may be tested other emerging markets so that reliability of the result is ensured.
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