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Abstract

'['his papcr adds to the financc literature on the standard CAPM and the DR-CAPM in context of

Pakistani equity market. The sludy analyzed and empirically tested the validity of the standard

CAPM and the DR-CAPM for pre-financial crisis period (2002 - 2005), during-financial crisis

pcriod (2006 -2009) and post-financial crisis period (2010-2016). A total of 50 financial

institutions' monthly stock returns were observed for period l5 years. For this purpose, the paper

ntilizcd four alrcady developed downside betas that are Bawa and Linderberg(1977), Fishburn

(1977),I-larlow and Row (1989) and Estrada (2002) to teset and compare in orderto get amore

appropriate risk mcasure for the financial institutions.

'l'hc study concludcd that the standard CAPM is not suitable for the Pakistani financial institutions

duc to statistically significant intercept term. For the downside risk based CAPM, The results for

Irislrbtrrn (1977) appcarcd to be more appropriate risk measure for the financial institutions listed

on Pakistan Stock Exchange, as there is positive and statistically significant premium for holding

risky securities. The risk-return relationship is linear. The DR-CAPM of Harlow and Row (1989)

also disclose positivc and statistically significant risk-retum relationship in most of the examined

sub-pcriods. 'l'hc downsidc and upside bcta of Fishburn (1977) appeared with theoretically

appropriatc sign wliich is a positive and also statistically significant and upside beta appeared with

thcorctically inappropriatc sign and also statistically insignificant. The combine model results for

llarlow and Row (1989) are satisfactory.
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Chapter I

lntroduction

1.1 Background

Most of thc cmpirical studies have attcmpted to investigate the ability of different risk measures

in combination, in order to clarily the risk-return relationship. While reviewing the history of risk

lncasurcs, we find that the two primary available risk measures are variance (capital asset pricing

modcl (CAPM)) and scmi-variancc (downside capital asset pricing model (DR-CAPM)). The

mcan-variancc approach and quadratic utility function of portfolio selection model was first

dcvclopcd by Markowitz (1952). The model was constructed on the hypothesis that investors have

lbcuscd more on the mcans and fluctuations of the returns that is the reason the model is known

as mcans-variancc based model. According to Markowitz (1952), investors are required to be risk

opposcd and the risk of any portfolio is measure by the change of portfolio returns. A productive

porlfolio is assigned on the basis of diminishing fluctuation of profits for the given level of

cxpcctcd ratc ofrcturn or by expanding the expected rate ofreturn for the given level ofchange.

'l'lrc portfolio choice modcl was further drawn-out by Sharpe (1964) and Linter (1965) by

considcring the two l'und scparation thcorem of Tobin (1958) to define a risk-return relationship.

'l'hc CAI']M is usually used to estimate the appropriate required rate of return of an asset that is

includcd in well-divcrsificd portfolio, given the asset's non-diversifiable risk i.e systematic risk or

market risk. 'fhis urodel considers an asset's sensitivity to systematic risk or market risk while

calculating the cxccss of expected rate of return of risky asset over the rate of return of the risk



lrcc assct and this risk is represented by the beta (B) in finance. Both the Sharpe (1964) and the

I)lack (1972) suggcsted that bcta is adequate in explaining the dissimilarities in expected rate of

assct's rcturn or portfolio rcturn. They also proposed that these is positive relationship between

bcta and cxpcctcd rcturns. The CAPM comes from an equilibrium in which investors attempt to

profit by utility function that rclies on the mean and variance ofprofits of their investment portfolio

(Ilstrada, 2002).

"fhc CAPM is cxtcnsively acknowledged model but its empirical findings are very poor and

rcflccting failure of,its theoretical basis. The mean-variance risk measure has some inconsistencies,

mainly duc to two rcasons. Firstly, it is efficient measure of risk when there is symmetric renlrn

distribution. Sccondly, it is appropriate in case of normal distribution of returns. However, both

thc symmctry and thc normality of rcturns are enorrnously questioned by the empirical evidence

on this mattcr. Asyrnrnetric distribution of retums make CAPM a deficient model (Grootveld and

I Icllcrbac (1999), Estrada (2002) and Tahir et al. (2013)).

'l'hc invcstors' prefcrcnces cannot be described by the mean-variance approach and the quadratic

utility function of Portl'olio Sclection. Hcnch and Levy (1970) stated that the mean-variance based

analysis fails to describe investor's bchavior. Mao (1970) did not consider risk in tenns ofvariance"

'l'hc assumption that the distribution of returns has normal pattern, is constantly denied by

Simkowitz and Bccdlcs (1978), Singleton and Wingender (1986), Chunhachinda et al. (1997) and

Parakash ct al. (2013). The CAPM's poor performance was also found by Miller (1990)" The

dcvcloping markets are gcncrally considered with non-normal leptokurtic and skewed distribution

of returns distribution (Harvey (1995)). Michailidis et al. (2006) rejected the CAPM due to failure

of main assumption of positive relationship befween risk and retum for the Greek Stock Market.



Sirnilarly, Jiri (2011) also found CAPM inefficient for Stockholm Stock Market. Kruger (2011)

statcd that beta as a risk measure is not able to measure the risk for Jorden's equity market. Ward

and Muller (2013) found CAPM unsatisfactory for Johannesburg Stock Market. They suggested

that thcre is nccd of morc factors that can explain the relationship between risk and return.

In contcxt of Pakistan thc results for CAPM are also unsatisfactory. Hussain and Uppal (1995)

Ibund non-nonnal distribution of rcturn with high peaks and flat tails for Pakistani stock market.

"l'hc ncgative and statistically insignificant risk-return relationship found by Iqbal and Brooks

(2007) and Javaid and Ahmcd (2009). [Iameed and Ashraf (2009) also rejected CAPM because no

cvidcnce found for positive prcmium. For the same reasons Al Refai (2009) and Bhatti and Hanif

(2010) also disapproves the CAI'}M for Pakistan Stock Market.

'l'o solvc thc shortcomings of scmi-variance risk measure, called DR-CAPM, was introduced.

Markowilz (1959) introduced the concept of semi-variance risk measure. According to this,

invcstors should focus more on downside risk and for portfolio investment. He suggested that

portfolios should bc bascd on semi-variances because it weights upside and downside risk

di{'lcrcntly. Thc DR-CAPM is said to be a fast replacement and efficient improvement to CAPM

(Abbas, ct al. 2006). The downside risk is when an asset's returns co-vary with declining market.

'['hc stocks that havc highcr downside risk have also higher stock returns.

'l'hc scmi*variancc risk mcasurc is a more efficient and suitable risk measure for numerous reasons.

First, thc scmi-variancc bascd analysis makes portfolio selection decision easier by separating

upsidc and downside fluctuations. Sccond, it is useful when return distribution is asyrnmetric. And

third, tl,e semi-variance bascd risk measure combines the information provided by two statistics,

variancc and skcwncss, into one nlcasure, and estimates the required rate of returns by using a



singlc-factor rnodcl. Moreover, the semi-variance analysis is capable of making an alternative

bchavioral hypotlicsis that is called the mcan-semi-variance behavior (Estrada, 2002\.

Mao (1970) considcrcd risk in tcrms of failure in target rate of return. The loss aversion theory by

Kahncman (1979) and the first-ordcr risk aversion theory by Gull (1991) proposed that in an

invcstor's utility function losses should be weighted more greatly than gains" Jegadeesh and

'l'itrnan (1993) rclate high retums to the variations in the downside risk. Grootveld and Hellerbac

(1999) focuscd on the difl'erences and the likeness between application of variance based risk

rrrcasure and thc scmi-variancc based risk measure and found that the downside risk approach ( the

scmi-r,ariancc bascd risk mcasure ) likcly to generate marginally more returns than the mean-

variancc approach.

With proof collccted from prior literature particularly from deyeloping markets, that DR-CAPM

and thc various improved forms of DR-CAPM overtakes CAPM (Ang, et al. 2006). The

acccptancc of downsidc risk is growing among investors and it appears to dominate the standard

CAPM. 'fhc DI{-CAI'}M is favored as an appropriate and efficient measure of risk by Ang et al.

(2006) I'or New York Stock Exchange, Grootveld and Hellerbac (1999) for US Stock Exchange,

Post and Vliet (2005) for US Stock Exchange, Galagedera and Jaapar (2009) for Malaysia Stock

Iixchangc and Artavanas et al. (2010) for London and Paris Stock Exchange. However, Galagedera

and Ilrooks (2005) and Charcmushkin (201l) found the DR-CAPM ineffective.

In contcxl ol'Pakistan, many rcscarchcs (Ahmed and Zaman (1999), Iqbal and Brooks (2007),

Javaid and Ahrncd (2009), Abbas et al. (2011), Tahir et al. (2013), and Rashid and Hamid (2015))

havc documcntcd that thc DR-CAPM is more appropriate measure of risk as compared to the

CAPM.



Alrmcd andZaman (1999) empirically tested the higher momentum CAPM in conditional and

unconditional framework. fhey concluded that high return are conditional upon high risk and in

casc of high volatility of retums, the rates of return are adjusted upward. Iqbal and Brooks (2007)

analyzcd 89 stocks for the period of 7 years and found that investors dernand positive reward for

ncgativc skcwncss. Co-skewncss is configured as an important factor of asset pricing by Javaid

and Ahrncd (2009) co-skcwncss. Abbas et al. (201 I ) found DR-CAPM as a best solution for non-

nonnal rcturn distribution. The DR-CAPM helps in selecting the investrnent portfolio (Tahir et al.,

(2013). 'l'hcy also concluded that DR-CAPM explains market behavior in a better way. Rashid

and Ilarnid (2015) scrutinizcd the downside risk based betas proposed by Bawa and Lindenberg

(1977),1Iarlow and Row ( 1989), and Estrada (2002) and give proof of a positive reward for bearing

risl<" Ilowcvcr, Akbar et al. (2012) analyzed the DR-CAPM of Estrada (2002) and found no

significant cvidcnce in support of downsidc risk in the Pakistan Stock Exchange.

'l'his study adds to thc finance literature on the standard CAPM and the DR-CAPM in context of

Pakistani cquity market. This study inspects the empirical validity of the standard CAPM and the

DI{-CAPM and lound thcir cffcctiveness in explaining the cross-section of stock returns. This

stucly cxamined thc standard CAPM and the DR-CAPM for 50 financial institutions listed on

Palcistan Stock Ilxchangc (PSE). For this purpose, the study utilized four already developed

downside betas that are Bawa and Linderberg(1977), Fishburn (1977), Harlow and Row (1989)

and llstrada (2002). All these four downside betas are empirically tesed and compared in order to

gct a morc appropriate risk measure for the financial institutions. The study analyzed and

cmpirically tcstcd the validity of the standard CAPM and the DR-CAPM for pre-financial crisis

pcriod (2002 - 2005), during-linancial crisis period (2006 -2009) and post-financial crisis period

(2010-2016).



1.2 Rcscarch Objcctives

'l'hc study focused on four prime objectives related to the downside risk analysis of returns of the

financial institutions listed on Pakistan Stock Exchange (PSE). These objectives are given below:

1. To analyze the mean-variance CAPM and the downside risk based CAPM for the financial

institutions, not only in full sample period but also in pre-financial crisis period, during-

financial crisis period, and post-financial crisis period.

2. 'lo examine the standard upside, and downside beta (risk premium) in a single equation

framework for the financial instirutions.

3. To identify the better downside beta (risk measure) among Bawa and Lindenberg (1977)

Fishburn (1977),Harlow and Row (1989), and Estrada (2002) that explains expected stocks

return for the financial institutions.

4. 'fo explore the investor's preferences towards the assets that are extremely interrelated to

the downturn market and the assets that are associated with the increasing market.

1.3 IlescarchQuestions

Therc are four research questions that are framed by the study in order to analyze its objectives.

'fhese rcsearch questions are as follows:

1. Whether the mean-variance CAPM or DR-CAPM is suitable for the financial institutions?

2. From thc standard, upside and downside beta which beta is more valid to quantiff the risk

prcmium?

3. Among the four downside betas which beta more appropriately explains the expected

stock's return?

10



4" What is the risk premium of stocks that co-vary with declining market and how investors

rcspond to these stocks?

1.4 Signilicance of the Study

'l'his study is significant in many rcspects. This study applies the CAPM and DR-CAPM for the

financial institutions that include Islamic and conventional banks, Mudarabah Companies, and

Mutual Funds Companics listed at PSE and investigate which risk measure better assess the asset

pricing bchavior. Once an appropriate risk measure is identified to explain the asset pricing

bchavior, it will help thc investors to evaluate thcir expected returns and also helpful for investment

mar-ragcrs to dircct thcir clicnts to diversify their portfolio in order to gain higher expected returns.

Iiinding thc risk-rclum rclationship and explanatory variables that explains the cross-section of

cxpcctcd stock's rcturn of financial institutions in the Pakistani stock market, is important for both

thc local invcstors as wcll as intcrnational investors. When an efficient pricing mechanism is

acknowlcdgcd, this will expose profitable investment opportunities which will attract the foreign

invcstors and also thc local investors to invest more in efficient portfolio. This will also lead to

channclization ol'savings to the invcstment. This study enables the bank and firm managers,

invcstors, and rcscarchcrs to choose the better risk measure and the downside beta that efficiently

dcscribcs thc expccted stock's return of financial institutions. The analysis of this studyhelp out

individuals and institutional invcstors in selection of feasible and worthwhile investment

opportunitics"

Onc of thc rnain problem is that investors face a problem in investment decision and in portfolio

sclcctiou whcn hc lT as lots of accessible prospccts in which he can invest and create the portfolios.

In thc same way, investors in Pakistan are also unaware of stock's return of financial sector that is

11



adjusted to the risk. This study will provide a comprehensive understanding to the investors,

lcnders and other such groups to make better and secure investment decisions. The findings of this

study will also provide considerable support to fund managers, investors and financial analysts in

making investment decisions.

1.5 Organization of the Study

'fhe organization of this study is done such a way that Chapter 2 presents the literature review. The

literature review consists of theories related to CAPM and DR-CAPM. The empirical evidence on

CAPM and DR-CAPM are also presented in this chapter. Chapter 3 consists of the empirical

mcthodology of this study, data and sample used in the estimation process. Detailed discussion on

the empirical results is provided in Chapter 4. Chapter 5 concludes the overall study.

L2



Chaptcr 2

Literature Review

2.1 Introduction

'l'his chaptcr comprises the traditional theories of CAPM, its empirical evidence, and introduction

to DR-CAPM as an improvement over CAPM, the traditional theories regarding DR-CAPM and

thc crnpirical evidence on DR-CAPM.

2.2'['raditional CAPM'l'heories

'l'hc CAI'}M is onc of thc most famous matter that is numcrously discussed and tested in the field

of finance. The CAPM describes the risk-return relationship for stock and is used to determine the

cxpcctcd stock priccs. The CAPM model specifies that the expected stock's return or portfolio's

rcturn cquatcs both, thc rate of retum on a stock that is risk free and a reward for bearing the risk.

"l'l.c invcstmcnt in such stocks or portfolios should not be commenced in that do not equal the

cxpcctcd rate of rctum and the required rate of return. The CAPM was first developed in early

1960s. Firstly, Treynor (1962) developed a model then Sharpe (1964), Lintner (1965) and Mossin

(1966) dcvclopcd thc models bascd on CAPM, separately"

'l'hc rnain comprchcnsible modcl to report the problem of risk-return relationship was "mean-

variancc porlfolio model" dcvclopcd by Markowitz (1952). Before this approach, investors have

a lack of solid risk measure, rcgardlcss the point that investors knew that "don't put all your

invcstmcnts ticd up on one place"" This drives to the acknowledgment of Markowitzthat he grew

scrcntifically the idca of enhancement. A portfolio involves a blend of compensations (both

13



gcrllline and monoy rclatcd) to put resources into and held by an investor" Enhancement is the

dcmonstration of having number of assets to lessen the risk. Markowitz showed that it is possible

to dccrcasc thc risk if invcstors balancc thcir invcstments among a couple of securities. This

plausibility of risk dccrease devclops if securities don't move in lock-step style. The risk of a

portfolio is cnhanccd if stocks addcd to portfolio do not co-vary (i.e. move together) enormously

in concordancc.'l'hc Markowitz's hypothesis dcpends on the assumption that investors think just

about thc mcan and variance of rcturn. That is the reason his hypothesis is otherwise called mean

variancc analysis. 'I'hc invcstors are mean-variance enhancer, and hence, they look for and lean

toward portfolio with most reduced conceivable return change for a given level of mean (expected

rctum). llasically, it infcrs that invcstors incline toward portfolios that produce most prominent

rncasurc of rcturn with least measure of risk. This additionally recommends change scattering in

possiblc rcturn rcsults is a suitable rneasure of risk. The theory of Markowitz provided a

quantilrablc structurc I'or measuring risk of portfolio by the variance of portfolio returns. For this,

hc uscd two parametcrs that arc cxpected ratc of return on portfolio and a given level of variance

of portfolio to thc model choiccs of investors known as the EV ruler. The first parameter that is

cxpcctcd ratc of rcturn is calculatcd as follows:

r(,o)

\i-r
) w,=7/-/

i=1

rWhcn ittvcstors nraximizc expectcd rctum for a given level of variance of a portfolio's return, or minimize a variance
o1-portlolio Ibr a givcn lcvcl of expccted return and choose well-organized portfolio, is called EV rule (Markowitz
t952).

=Z*,,,
i=7
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'l'hc sccond paramcter that is thc givcn level of variance of portfolio is calculated as follows:

v(rp)

whcrc h rcprcscnts thc ratc ofrctum on portfolio, r; represcnts rate ofreturn on each asset, w; and

w1 are the wcights of irh arld 7rh securities in a portfolio calculated by the percentage of capital

cndowcd in such sccurity. o;, represents given level of variance of a security if i : j, and

covariancc bctwccn two asscts for i * j.

'l'hc llV rulc dcscribcs that an investor can choose a suitable portfolio among a number of available

portlolios of ti (r) and V (ro), which eithcr decrease V (rp) for a ccrtain level of E(r;) or increase

Ii(rr)for a ccrtain lcvel of V(rp). Markowitz (1959) emphasized that "the utility function of an

invcstor can bc cstimated by the quadratic utility function of mean and variance, over large variety

olrctlrrns". l'hc lbrmula for estimation of utility function is as follows:

E(u) = f[E(rp),v(r)l

According to 'lwo Fund Separation Theorem presented by Tobin (1958), the investor should plan

an invcstmcnt stratcgy such that investing certain amount of capital in assets having less default

risk and a ccrtain amount of capital in assets having greater risk. This portfolio selection model

was lurthcr prolongcd by Trcynor (1962), and Sharpe (1964).

Shar pc and Lintncr addcd 2 important rules to the Markowitz model to recognize a portfolio that

should bc mcan-variance cfficient. The first rule is complete understanding that is the given market

clcaring costs at lirne t- I , invcstors conccde to the joint circulation of advantage comes back from

tirnc t-l to t. Furthcrmore, it is the genuine appropriation, that is, the appropriation from which the

= Ii oiiwiwi
i=r j=L

15



profits wc usc to tcst the rnodel are drawn. The second rule is that there is borrowing and lending

at a risk frcc ratc, R1, which is same for all investors and does not rely on the amount borrowed or

lcnt, such unrcstrictcd risk frce borrowing and lending suggests a solid form of Tobin's (1958)

scparation hypothesis. 'fhe standard CAPM created by Sharpe and Lintner depends on a strict

assumption of unlirnitcd borrowing. The risk-retum relationship model of Sharpe (1965) and

Lintncr (1966) is defincd as follows:

E(r;J-ry- 9l0(r^r-ri)

E(ri-11 - FE(r^t)

n Cov(ri,r^1)
LJ=
' Var(r^1)

Whcrc E (ri) is thc cxpcctcd ratc of rcturn on ith security is, E(4") is the expected rate of market

rctur'll, rlis thc risk frec rate and B is the risk measure.

Black (1972) dcmonstratcd that within the sight of borrowing restriction, low beta stocks may

pcrfomr gcncrally supcrior to the CAPM predicts. Black proposed his theory by considering doable

invcstmcnt planning to bc tracked by various sorts of investors. Assume an investor need to attempt

a high bcta invcstmcnt methodology. In the standard CAPM sphere, investor could accomplish his

targct cithcr by purcliasing high bcta stocks or purchasing low beta stocks and utilizing this

position (gctting at the risk free ratc). Investors should have to purchase the stocks that have greater

risk, in ordcr to ovcrcome the problem of borrowing limitation. Therefore, through this strategy

lhc cost of stocks with grcater beta r,vill boost up and expected return ought to be lower than low

bcta stocks, in thc standard CAPM sphere. 'fhese renders stocks with low beta attractive and stocks

with high bcta utrattractive to invcstors who have generally safe portfolios or who are slanted to

t6



bomow. 'fhis rcsult is called the zcro-B form of CAPM which deseribes that pay for beta risk is

lowcr thatr in statrdard CAPM spherc, The zero-B CAPM forecasts that the slop of the line

connccting cxpccted ratc of rcturn and beta is positive but flatter than what the standard CAPM

proposcs.

'l'hc most corrpclling work of Fama-French three factor model in which they include two more

variablcs, thc retum on srrall shocks minus big shocks (SMB) and the rate of retum on high book-

to-markct valuc minus low book-to-market value stocks (HML), other than the market rate of

rctnrn. Fama and Frcnch (1992) demonstratcd that therc is almost no measureable relationship

bctwccn risk and rcturn. Thcy showed that beta can describe the difference on average rate of

rctum of portlblio arranged on the basis of variables such as book-to-market ratio and size of the

Iirm. Iiama and Frcnch (1993) empirically discovered that high book-to-market ratios lead to high

cxpcctcd stock rcturns. Fama and French (1995) explained that the rate of return on HML and

SMIS portfolios providc thc actual macro-economic aggregate non-diversifiable risks" Fama and

Iircnch (1996) fr.r(hcr prolongcd thcir study and found that HML and SMB based portfolios also

dcscribc policics rcgarding othcr ratios that are book-to-market ratio, price-to-earnings ratio and

ctc. All thcsc policies are not explained by traditional beta of CAPM. They also concluded that

many of thc CAPM average rate of rcturn irregularities are correlated and explained by their three

lactor modcl.

2.3 Ilmpirical Evidence on CAPM

Many rcscarches have been conducted to empirically test the validity of CAPM. The CAPM

dcfincs that thcrc is a positivc and linear risk-retum relationship and there is no premium for facing

a risk othcr than market risk. The CAPM dcrived by Sharpe (1964), and Lintner (1965) suppofis
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a positivc risk-rcturn relationship and suggests that dissimilarities in expected rate of refurn can be

appropriatcly dcscribe through the formula given below:

D _ Cou(ri,r^g)
P - v"r(r^)

Whilc studying the history regarding the ernpirical evidence on CAPM, the study found that most

of thc studics rcjcctcd thc CAPM. The CAPM appeared to be an inappropriate model for explaining

thc risk-rctum rclationship of risky sccuritics. This model was rejected due to failure of its main

assumptions. Some of the studies like Banz (1981), Basu (1983) Bhanduri (1988) and Miller

(1999) found no positive rclationship between risk and return. They concluded that high risk

portfolios do no1 havc positive compensations. Beta as an only informative component and risk

lncasurc is usclcss. 1'hc study found the poor performance of CAPM for emerging as well as

dcvclopcd couutrics that arc, Athens, Bangladesh, Belgium, Brazil, Canada, France, Germany,

India, Japan, Johannesburg, Pakistan, Spain, UK, and USA.

Pratt ( I 967) analyzcd thc risk rctum relationship in common stocks in 1926-1960 and found that

high risk portfolios sccm to havc no cxtra rcwards, as the theorystates the riskyportfolios should

havc posilivc prcmium. Friend and Blume (1970) used a cross-sectional regression and found poor

pcrlbrnrancc for risky sccurities. Black et al. (1972) tested the basic CAPM for the period 1926-

1966 and invcstigatcd that thc behavior of well-diversified portfolio can be more appropriately

dcfincd by "two-factor model" than by "single-factor model". Empirical findings regarding the

tcst of CAPM showcd bcta has a positive premium but intercept term for high value beta is positive

arrd trcgative for low value bcta. Fama and Macbeth (1973) further established the risk-return

rclationship and cxtcndcd thc work of Black et al. (1972) and approved the linear and positive

risk-rcturn rclationship. The studies of Rose (1976) and Roll (1977) originated that using portfolio
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rcturns as markct proxy are deficient because change in effrciency depicts insignificant results for

thc risk rcturn rclationship. Stattman (1980) approved positively related stock retums to the book-

to-markct ratio.

't'hc CAPM clairncd that deviation in portfolio retums can be explained by Single-Factor beta.

Many studics like Banz (1981), Basu (1983) Bhanduri (1988) and Miller (1999) came to the

conclusion that a single-factor model proposed by Sharpe (1964) is unable to offer the appropriate

clariljcation of cross-sectional expccted returns. Reinganum (1981) described many other factors

likc markct-Sizc, markct-bcta and book-to-market that effect returns. Levy and Samuelsson (1992)

analyzcd four diffcrcnt cascs on diffcrent time periods and found the changing return distribution

with time. Fama and French (1992, 1993, and 1996) described that B as an only informative

componcnt ofthc cxpcctcd rctum is uselcss. Their researchcs contended that portfolios constructed

on thc basis of book-to-markct ratio and size (business sector capitalization) gain greater profits as

comparc to gains anticipated by the CAPM. In this manner, size and book-to-market proportion

can catch thc cross-scctional contrasts conscqucntly superior to B.

Grccnc ( 1990) analyzcd the CAPM for UK stock market and found CAPM as a deficient model

lor thc UK. Saucr and Murphy (1992) proved that CAPM is an efficient model in clarifying the

risk-rcturn rclationship of risky sccurities for German equity market. The cross-section of risky

sccurities was dccply studied by Hawawini (1993) and found the invalidity of CAPM for the stock

markcts ol- Bclgium, Canada, France, Japan, Spain, the UK, and the USA. Gupta and Sehgal (1993)

tcsted CAPM cmploycd 30 stocks forming BSE sensitive index for the period (1979-1989) and

applicd portfolio mcthod by creating three equally weighted and value weighted portfolios. The

study cstablishcd that thc CAPM did not appear to be an appropriate descriptor of asset pricing for

Indian equity market during their study period and there is a weak but positive risk-return
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rclationship. IGilji (1993) examined rnonthly stock prices in Pakistan, in a time series manner for

tlrc pcriod l98l to 1992.The study found non-normal distribution of returns. They were also

gcncrally positivcly skewcd, lcptokurtic and have a positive mean. Hussain and Uppal (1995) also

chcckcd thc nonnal distribution of expected returns. The data for this examination consist of daily

closing sharc pricc of 36 companies and the examined period of research comprise 5 years (1989-

1993). 't'hc study concluded that there is non-normal distribution of expected stock returns.

Chunhachinda et al. (1997) scrutinized the normality of expected return circulations of 14

intcmational stock markcts by applying the Wilk-Shapiro W-test. The scrutiny specified that using

wcckly closing stock priccs, the return distributions exhibit weak support for the efficiency of

rncan variance bascd portfolios. However, using monthly stock prices, they approved that the

rctum distributions exhibit significant support for the efficiency of mean variance based portfolios.

Distributional feafurcs of Pakistani stock market were characterized by Hussain and Uppal (1998)

for thc pcriod (1989-1993) using daily data on 36 companies. The study revealed significant and

positivc rcturns and concluded that irrcgular trading is one factor that depart the observed

distribution lrom rctums distribution. The volatility and perfonnance of stock return analyzed by

Alrrrrcd and Zatnan (1999) for the period (1992-1997) using monthly data. The study evidenced a

positivc and statistically significant relationship between expected return and market risk and also

clarificd that cxccss rcturn in any sector of the economy is not solely dependent upon the risk in

that scctor but also depcnds on the market risk. The study also revealed some characteristics of

trading at l(arachi Stock Exchangc. Firstly, the average rate of return is perceived to contain

positive rcward in case of high unpredictability. Secondly, the high unpredictability of stock

rctlrrns is considcrcd as a risk due to which stock returns are also adjusted high" Finally,
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inlonnation about incrcasing or dccreasing trend of market is swiftly spread all over the stock

rnarkct"

Post an<l Vlict (2004) invcstigated that CAPM is unable to explain the US stock returns in cross-

scctional framcwork I'or thc pcriod 1926 to 2002. The study found that the CAPM is not efficient

in cxplaining the risk-return relationship for the US Stock Market. Beta is established as a complex

mcasurc o1'risk for the Greck stock market by Michailidis et al. (2006). The study examined the

CIPM for thc period 1998 to 2002 and used the weekly closing price of 100 stocks traded at

Athcns Stock Markct. fhc rcsults havc shown that there is a linear risk return relationship but

rcfutc thc CAPM's main assumption 'higher the risk, higher the rate of return'.

Iqbal and Brook (2007) analyzedthe CAPM for Pakistan Stock Market for the period 1992to2006

and concludcd that unconditional version of CAPM is incompetent for Pakistani equity market.

'l'hcy lound non-lincar risk-rcturn rclationship and the skewness appears to have a significant part

in claritying the risk-rcturn relationsliip. The investors in Pakistan Stock Market appear

particularly scnsitivc to highcr moments measured by skewness. Javaid and Ahmed (2008)

analyzcd thc CAPM using both daily and monthly stock prices of 12 year (from 1993 to 2004) of

49 companics. Thc study statcd that there is a negative risk-return relationship and fails to explain

thc pricing of risky sccurities. The single factor CAPM appeared inefficient in explaining the risk-

rcturn rclationship. 'l'he additional risks; residual risk and quadratic term is added to model and

thcsc risks play a significant rolc. 'l'hcsc rcsults allow the return distribution to fluctuate after some

timc.

Yoshino and Santos (2009) using Fully Modified Ordinary Least Square Model (FMOLS) found

that thc CAPM is not able to explain the risk return relation on Brazilian equity market for the
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period (1998-2006). For this analysis, monthly data was used for the period (1998-2010). Javaid

and Ahmcd (2009) analyzed 50 stocks traded in Pakistan Stock Exchange for the period (1993-

2004) using daily and monthly sharc prices. The cmpirical findings established that CAPM is

unsupportivc for Pakistani equity rnarket because model do not explain assets pricing behavior.

'l'hc crnpirical tcst of CApM by I'Iameed and Ashraf (2009) reported that mean variance based risk

mcasurc is inappropriate lor Pakistan Stock Market because no proof is found that investors are

rcmuneratcd for bearing risk. This study attempted to model the unpredictability of returns on

stock and to cmpirically test the weak-form efficiency. The weak-form efficiency assumption is

rcpudiatcd by Ilarnccd and Ashraf (2009) because future prices are based on past information.

Jiri (2011) analyzed rhe standard CAPM beta to explain the risk-return relationship for the

Stockholm Stock Exchange. For this analysis, monthly data of 609 stocks used for the period I 979-

2005. 'l'he rcsults showed that beta, already developed as risk factor, is not significantly related to

thc cxccss stock rctums and CAPM is not related to stock retums in cross-sectional framework.

'i'hcsc rcsults signal that cithcr therc is no risk-return relationship, or beta as a risk measure is

unable to cfficicntly measurc thc risk.

Unsucccssful CAPM I'ound for Jor<lon Stock Exchange over the period 1994 to 2007 by Kruger

(2011). 'l'he study advocatcd that thcre must be another multi risk factor based asset pricing model

that cfficicntly cxplain the cross-scction of expected returns on stock and measure the risk" There

arc sorxc studics, likc AlRclai (2009), Ilanif (2010), and Bhatti and Hanif (2010) that also

approvcd failgre of CAPM as theory which describe positive and linear relationship between risk

and cxpccted ratc ol'rcturn.
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I ollr Al-Mwalla and Karasnch (2011) and AlMwalla(2012) also empirically tested the efficiency

of CApM ibr Amrnan Stock Market for the period I 999 to 20 10. The study reported that the CAPM

cannot bcttcr cxplains thc diffcrcnccs in portfolio returns. Muhammad et al' (2012) covered 5 years

pcriod from (2006-2010) for l0 companies listed in PSE and concluded that cAPM is incapable

Ibr Pakistan as vcry few supported the capability of CAPM. Ward and Muller (2013) observed the

singlc facror CApM for thc Johanncsbnrg cquity market for the period of 26 years (1986 to 201 l)'

'l'hc study found thc CAPM unsatisfactory to satisfy CAPM main assumption' Their study

cstablishcd that thcrc is need of morc factors to measure the risk and calculate the stock retums'

Ilhatti and Mirza (ZOl4) used daily closing prices of 138 stocks traded at Pakistani stock market

lbr tlrc pcriod ZOl3-z1l4to cmpirically test the validity of CAPM in defining the cross-section of

srock rcturns. 
.fhc authors came to thc conclusion that the CAPM is unsupportive and there no

rclationship bctwccn risk and expected stock returns. Hossain (2014) examined the empirical

validity o{'CApM for the Dhaka Stock Exchange for 26 cornpanies for the period ranging from

201,2 to 2013" fhc findings established that the CAPM fails to approve a significant relationship

bcrwccn risk and rcturn. 'fhe CAPM was analyzed by Rashid and Hamid (2015) for Pakistani stock

Markct. Iror this analysis monthly closing price of 63 companies listed on KSE was used, for the

pcriod (2000-2012). They found thc CAPM to be unsuccessful in explaining the risk-return

rclationship. '['hc rcsults rcporlcd that CAPM is unfit to forecast the expected rate of return when

stock market suffcrs dccreasing market excsss return'

2.4'l'raditional DII-CAPMTheories

'l'hc history of empirical work on CAPM originate that there were some anomalies and

shortcomings whilc using standard mean variance CAPM for investigating the expected retum on
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stock.'l'hc mcan variance bascd risk mcasure is uncertain measure of risk as it is efficient in two

cascs. Irirstly, whcn therc is symrnctric distribution of returns. Secondly, when distribution of

rcturns is normal. To ovcrcomo thcsc problcms, downside risk based CAPM was introduced as an

improvemcnt ovcr CAPM and also a solution for the irregularities. Downside risk exists when

actual ratc of rctum on securities is less than the expected rate of retum. The downside risk based

CAPM is also known as scmi-variance measurc of risk and this model was introduced by

Markowitz (1959).

't'hc Salety First bcnchmark exprcssed by Roy (1952) in the most renowned downside risk measure

in thc history of investment and finance literarure. Roy's Safety First Criterion advised to measure

invcstrncnt risk by some dcficit which measures the decreasing probabilities of investment value

thar is gclting bclow some prcdefincd tragcdy level. Such a tragedy level could be connected to

bankruptcy, liquidation or something less intense.

Markowitz ( 1959) cxplaincd the prospect that investors should focus more on downside risk rather

rhan the upsidc risk or the risk in gencral. FIe instructs investors to create portfolios on semi-

varianccs (DI{-CAPM) basis becausc semi-variance based risk measure (DR-CAPM) weights

upsidc risk and downsidc risk differcntly. Markowitz (1959) explained that semi-variance picks

that invcstmcnt porlfolio rvhose distribution of return is tilted to the right, or slightly tilted to the

lcft. 'fhis is also possiblc that thc distribution of stock return might not be normal and so for such

asymmctric distribution of returns the use of semi-variance measure of risk is an appropriate curc.

llowcvcr, for synmctric distribution of rerurns, the mean-variance (CAPM) and semi-variance

(DI{-CAPM) both find the similar risk levcl, Markowitz recommended the measures of downside

risk which arc bclow-mcan scmi-variance (SVnr'l) and below-targeted-level mean-semi-variance

(SVn'L). 'l'hcsc lncasurcs arc mathcmatically represented as follows:
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(Below-Mean Semi-Variance)

(Below-Target S emi-Variance)

whcrc 4 is itl'assct's rcturn, p is mean retum, t is the targeted level of asset's return that an investor

targcts to attain. Iloth SVsy and SVBT pursue to remove only losses whereas variance reduce

cxtrcrnc gains and losscs. Markowitz found that DR-CAPM (semi-variance) based constructed

porlfolios gcncratcs bctter products but he himself rernained with mean-variance analysis because

i1that cra rnean-variance risk mcasure was very familiar and also due to computational difficulties

in scr-ni-variance analysis. Cycrt and March (1963) developed the behavioral model of firm's risk

rcturn rclationship. According to this model, an investor conceptualizes downside risk as a failure

to attain thc target ratc of retum rather than a risk in terms of variance" The model focused on the

invcstor's critcria of sclccting portfolio and performance of a firm and concluded that downside

risk is positivcly rclatcd to thc finn's pcrfonnance whereas performance is negatively related to

thc ncgativc risk.

'l'hc spccifirc utility functions of expectcd mean-variance risk measure (EV) and expected semi-

variancc risk mcasurc (ES) was examined by Mao (1970) to compare advantages and facts of the

cxpcclcd mcan-variancc risk mcasure (EV) and expected semi-variance risk measure (ES) criteria.

Itc clcscribcd thc elcmcntary differcnce between EV and ES measures in such a way that if an

invcstor has to sclcct investment between two investments, the ES measure is biased to a certain

fixcd point which has the grcater scattcr of points to the left of zero" Zero is designated as a fixed

point against which risk is measured. Llowever, the EV measure is not biased to any specific fixed

rclbrclcc poiut, rathcr it uses the means of the distributions to make the decisions regarding

portlolio sclcction. lt is biascd to thc dispcrsion of points around the mean, whether to the right or
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to thc left of the mean. By this comparison Mao (1970) proved that ES measure based investment

sclection is more profitable and efficient. It is also worthwhile in making capital budgeting

dccisions,

Iloth Kahneman (1979) in his loss aversion utility theory and Gull (1991) in his first-order risk

aversion utility theory agreed at a same point that losses should be considered more deeply than

gains in an investor's utility function. They also enlightened that if a risk averse investor is not in

a favor to bear the downside risk then such a security or an investment portfolio, having higher

cxpccted return, with a downside risk is not desirable or an appropriate choice.

Ilogan and Warren (1974) established the Co-Semi-Variance (CSV) by scrutinizing Sharpe's

(1964) dcfinition of the market systematic risk. This model defines downside risk as, when

expected ratc of rcturn on market portfolio is less than rate of return on risk free asset or portfolio.

Ilogan and Warren (1974) defined the market security line equation as:

CSV(r,: r^.r;\rr-rf=rf*ffilE(r^)-r,)1

csv(r1; r*,ri) = E[min(o ,rm - r) (rt - rr)]

whcre I represents each asset's rate of return, ? represents targeted rate of retum which is risk-

free rate, 4r, is the market rate of return . CSV (r1,rm, ri) is the co-semi-variance of the risk free rate

of rcturn, the security return, and the market portfolio retum. SV (ry; q") is the risk free rate of

rcturn and the semi-variance of market portfolio return.

Ilawa and Lindenberg (1977) proposed an equilibrium model using CAPM that is called mean

lower partial rnoment model (MLPM). This is the model of equilibrium in capital markets which
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hclps investors to select investment portfolios on the basis of each portfolio's mean and lower

partial moment. The effectiveness of the MLPM framework is that this model consists both, the

mcan-variance framework and the mean scale parameter frameworks as special cases under

traditional assumptions of distribution of returns. This model made a practical theory of balance

lormulation which can be verified by means of accessible market data deprived of restrictions of

rcturn distribution assumptions, and limited the traditional models when the market data fulfil or

favors the assumptions of return distribution of those traditional models. Bawa and Lindenberg

(1977) stated that thc downside risk is the risk when the actual return are below than the targeted

rate of rcturn. The MLPM model is defined as follows:

where ft represonts rate of return on each asset , t represents risk-free rate as the target rate of

retnrn, and n denotes the number of assets. Bawa and Lindenberg (1977) also stated that the

MLPM model considcr the asymmetric distribution of returns.

Fishburn (1971) developed the lower partial moment (LPM) model in which view of MLPM

modcl was prolonged from investor's risk averse behavior to the risk pursuing behavior. According

to the Fishburn's definition of downside risk, it is a risk when the expected rate of return is lower

than targcted rate of rcturn. This model was basically developed under the analysis that investors

while making investment dccisions normally associate risk when there is a chance of not getting a

targctcd rate of return. The LPM model is defined as follows:

MLPM = f min[O ,(rt- t)f'
[=1

LpM :f min1o, (ri - r)lo
[=1
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whcre a is the coefficient of risk aversion , r; repr€sonts rate of return on each asset, and

t rcpresents target rate of retum. Any combination of a and t defines the risk acceptance manner

of an investor, of which a:2andt=meansemi-variance.0 < a < I indicates that investorhas a

risk pursuing behavior, a : I shows investor's unbiasedness to risk and a > I indicates investor

has a risk averse personalitY.

When the market expected rate of return is lower than target rate of return, is known as the

downside risk (Flarlow and Row, (1939). Harlow and Row (1989) developed an equilibrium

modcl callcd generalized mean lower partial moment (MLPM) and established means of market

rcturn as targct rate of return. Harlow and Row (1989) also explained that the socks that are

corrclated with the downturn market tends to produce high average returns. Investors when invest

in such risky portfolios demand for positive premium as a reward for bearing risk. The downside

beta as proposed in Harlow and Row (1989) is:

E f(ri -ry, O)min (r^ - rf , O)l
uownslae-P-@

wherc 4 is rate of return on each stock, fn represents market rate of return, andrg is target rate of

return which is mean of market rate of refum.

According to Estrada (2002), downside risk exists when both asset retum and market returns are

lowcr than the target rate of return. He defined this version of downside beta by developing the

Co-Semi-Variance (CSV) model. In this model, he combined the downside volatility of both

asset's retum and market's return. Estrada (2002) proposed the target rate of retum as the average
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ralc of assct's rctLlrn and market

lbllows:

rcturn. Particularly, the beta proposed by Estrada (2002) is as

\
C\
Sa

s
L-"

Downstde - p -
E[min(4 - li,0) min(r;,, - tt^,0))

wherc ft rcprcscnts the rate ofrcturn on each asset, p; is the avcrage rate ofreturn in each asset ,

?in rcprcscllts thc markct rate of rcturn, and p* is the average market rate of return.

Many studics like Rubinstein (1973), Kraus and Lichtenberger (1976), Friend and Westerf,reld

(1980), and Ilarvcy and Siddiquc (2000) have been confirmed that investors dislike downside co-

skewncss, if it rneans that stocks that are slightly downward skewed expand the returns with greater

avcragc. 'l'he downside risk should not bc mixed with the co-skewness risk. The difference

bctwccn downside risk and co-skewness risk is that downside beta measures market movements

in a non-linear way, whcrcas co-skewness ignores the inegularities in downturn markets.

IIowcvcr, co-skcwncss asscs fcw characteristics of downside co-variation, so while measuring the

premium for downside beta, the co-skewness risk should be controlled Ang et al. (2001, 2006)

.havc documcntcd that an invcstor treats downside losses and upside gains differently. An investor

who l'ocuscs more on the downsidc risk and also demand for the additional positive reward for

bc;rring the downside risk. They also proved that risky stocks usually appeared to have positive

compcnsation. The stocks with highcr downside risk have higher expected return, than the return

that can bc cxplain by thc othcr cffects like the market beta, the size effect, and the book-to-market

effcct (Ang et al. (2006)).
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2.5 llmpirical Ilvidcnce on DII-CAPM

Jalrankani (1976) analyzed serni-variance risk measure for the period (1951-1969) and found no

suppofi lor the mcan-scmi-variancc rnodel. As compare to above illustrated findings, Harlow and

l{ao (1989) reported solid proof in favor of the general mean-lower partial moment (MLPM)

CAPM, which substitutcs the standard CAPM beta with a general MLPM beta. Miller (1996)

cnrpirically tcstcd thc behavioral model of Cyert. And March (1963). The results favors the

downside risk bascd CAPM and cxplains that downside risk has a positive effect on perfotmance

whcrcas pcrlbrmancc has a ncgative effect on downside risk.

"l'hc crnpirical rcsults of Ahmcd andZatnan (1999) contributed in the research regarding downside

risk analysis in pcrspcctivc of Pakistan. 'Ihc study utilized daily as well as the monthly closing

stock priccs at finn level for the pcriod 1992 to 1997. This data was used to empirically test the

highcr moment CAPM in conditional and unconditional framework and found number of

conclusions. First, the risk prcmium is conditional upon downside risk and investors are agreed to

I'acc thc downside risk to gain high expected retums. Second, high unpredictability of portfolio

rctllm is considcrcd as a risk so in case of high volatility of refurns, the rates of retums are adjusted

upward" Finally, that markct information is rapidly spread throughout the market which indicate

viablc trading activitics at KSE. 'fhc study of Grootvcld and Hellerbac (1999) analyzed some

portfolios tradcd at US Stock Market on semi-variance basis and found DR-CAPM as better

approach that producc higher bond allocations than the CAPM. The study recognized that the DR-

CAPM is successlul because of the reason that it separates the return fluctuations into the downside

losscs and upside gains. 'l'his model is more applicable when the return distributions are

aSymmCtr'C.
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Ang ct a1. (2001) statcd that morc the stock is risky, greater will be the expected rate of return. The

rcsults concludcd that controlling the other explanatory variables that are market beta, size effect,

book-to-market ratio cffcct, and leads to greatcr average rates of return on stocks that are positively

corrclatcd with thc downside risk. Particularly, the results also showed that gains from investing

in momcntunt stratcgies are also considered as premium for facing downside risk. For partially

intcgratcd cmcrging markcts, Estrada (2000) suggested DR-CAPM as a more appropriate in

calcr,rlating cost of equity. Estrada (2001) further proved that the semi-deviation is appropriate as

comparcd to standard deviation when the expected rate of return tracks the skewed distributions

and also suitable cxactly as when the distributions of stock returns are symmetric"

Ang ct al. (2002) studicd dowr.rsidc risk on New York Stock Exchange QIIYS) and concluded that

thc dorvnsidc bcta is appropriatc and efficient forccaster of future deviation with downturn market

rrovcrncnts. Estrada (2002) analyzed both the developed markets and the emerging markets and

cxamincd the volatility of retums in cross-sectional framework, using the monthly closing price of

stock's rctum from 27 capital indices of both, emerging and developed markets for different

sarnplc pcriods" 'fhc study statcd that in case of joint sample, in which both developed and

cmcrging market's stock data is combined and empirically tested, downside risk based CAPM

cxplain morc than 40% volatility in cxpcctcd rates of return. However in a single sample, which

includes only emerging market's stock prices, volatility of expected rates of return is 55%.

Iiurthcnnore, positive premium is associated with downside risk.

While comparing the standard CAPM and DR-CAPM, in order to discover the most efficient and

appropriatc risk measure, Post and Vliet (2004) found results similar to conclusion that DR-CAPM

ovcrtakcs CAPM^ FIc provcd that by rcplacing CAPM by DR-CAPM, the risk-return relationship

can bc rcestablishcd. It was also established that the downside betas with less beta stocks are
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significantly highcr than the regular betas. I{owever, the downside betas with high beta stocks

cornprisc signif'rcantly less systcmatic downside risk than explained by the regular betas (Post and

vlict, (2004)). Ahrnad and Qasim (2004) obscrvcd the pricing behavior and effects of shocks on

cxpcctcd ratcs of rcturn in context of Pakistan. I{e described that returns' distribution has

asymrnctric naturc. Positivc shocks are when there is a positive premium on facing risk' similarly'

having no considcration on facing risk is known as a negative shock' Positive shocks have more

noticcablc strong cffect, than negative shocks, on expected stocks' returns' Conditional variance

bascd DR-CAPM (CVAR-bcta) was dcvcloped by Kaplanski (2004). The sfudy found cvAR-beta

morc powerlul and clarifying impact in explaining stock returns.

Among dillbrcnt risk measures downside risk model is considered as an adequate and appropriate

risk mcasurc by IJstrada and Scrra (2005). It is also statcd that downside risk measure has a major

influcnce on invcstment portfolio decision. Post and Vliet (2005) used semi-variance measure of

risk for tlre pcriod (1926-2002) and established the conclusion for the US stocks retums that the

Dlt-cApM is thc bcttcr risk cstimator as compared to GAPM. it also explains the risk-return

rclationship i1 a bcttcr way than the standard CAPM. Moreover, it is also able to partially describe

momcnlrurr elfcct. They suggested that tlie conditional downside risk based CAPM can also be

uscd to invcstigate the return distribution asymmetry to bonds and other derivatives with embedded

options. During thc course of the research, researcher have found that investors not only behave

diffcrcltly in downside and upsidc markct risk but they also ffeat such stocks differently' Ang et

ai. (2006) loLrnd that simultancous high average returns gained by stocks with the greater downside

risk cannot bc cxplaincd by othcr lactors likc size, book-to-market ratio, co-skewness risk,

liquidity risk, and thc momcntum effect. By controlling these factors and some other cross-

scctional cffects Ang et al. (2006) estimated approximately 6ohper annum downside risk premium
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and established tlie result that the risky stocks that are highly correlated with downside risk, have

high avcrage retums.

Ofuno (2007) prcsented the mean-variance DR-CAPM (MV-DR-CAPM). Through this model he

showed that the intercept term was significantly different from zero in the standard CAPM and the

DR-CAPM. The MV-DR-CAPM also describes that the stocks that are positively correlated with

dcclining market obliged for positive reward and negative premium for the stocks negatively

associatcd with downfurn market. Iqbal and Brooks (2007) analyzedthe daily closing stock prices

of 89 companics for the period 1999 to 2005. They proved that investors claim positive reward for

ncgativc skewness and this is also priced in Pakistan Stock Exchange. The downside risk based

CAPM is also advocated for the Pakistani equity market by Javaid and Ahmad (2008). The study

analyzcdboth daily and monthly closing price of 49 stocks for the period 1993-2004 and the results

also figured that co-skewness is an important factor of asset pricing. [t was also elaborated that

downsidc risk must not be combined with co-skewness risk. The downside beta captures the

downturn movements of stock market, in non-linear manner. The co-skewness may vary over time

but it does not stress asymmetries for downside and upside market. The time varying approach

was applied by Galagedera and laapar (2009) in DR-CAPM framework using daily closing prices

of stocks traded at Malaysian Stock Exchange. They came to the conclusion that the restricted

covariance cxists between excess downside returns ofportfolio and market.

Artavanis et al. (20 10) examined the relationship between risk and return in DR-CAPM framework

for thc period 1997 to December 2002 by using stock returns of equity markets of London and

Paris. The outcomes disclosed that DR-CAPM is better in explaining mean returns than the CAPM.

This study also presented the new risk-return relationship that exists when the returns' distribution

is normal and thc market index lies within the semi-deviation expected return frontier. Abbas et



al. (2011) found downside risk based CAPM as a best solution for the anomalies in CAPM. The

DI{-C[PM consists all charactcristics of CAPM except the condition of normality and it is

improvcmcnt ovcr CAPM in a scnsc that it scparates the upside and downturn fluctuation in stock's

rctum.

'l'hc cmpirical validity of DR-CAPM in the Pakistani context was investigates by Akbar et al.

QAD) using samplc of 313 stocks for the period 2000 to 2011. The results revealed that the

downsicic risk bascd CAPM fails to provide statistically significant evidence for the hypothesis of

positivc risk-rctum rclationship. They also cxplained the insensitivity of rcsults that these occurred

duc to thc inappropriate selected estimation techniques that are GLS and white-heteroskedasticity

consistcnt standard crrors and covariance matrix. Tahir et al. (2013) considered monthly closing

pricc oi'84 listcd-companies as a samplc with estimation period from 2000 to 2010. The study

provcd that DR-CAPM found to be useful in pricing of risky securities more appropriately and

also bcnc{rcial in cxpccting portfolio risk for investors. The downside risk framework helps in

sclccting thc naturc olinvestment (Tahir et al. 2013).

'l'hc DR-CAPM cxplains markct behavior in a better way in Pakistan stock market. Rashid and

Ilarnid (2015) comparcd thc downside bctas as proposed in Bawa and Lindenberg(1977), Harlow

and l{ow (1989) arid Estrada (2002) for 63 companies listed in KSE for the period 2002-2012.

'l'hcy inlcncd that thc DR-CAPM as proposcd in Bawa and Lindenberg (1977) are satisfactory in

tcrms of both, thc thcorctically appropriate sign and statistical significancc as compare to other

two vcrsions of downside bctas used in the study. It means that downside beta of Bawa and

l,indcnbcrg (1977) cornparatively better risk estirnator.
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1'hc prcscnt research empirically tested the validity of the standard CAPM and DR-CAPM. The

study also checked whether standard CAPM and DR-CAPM explain the stocks' return in a cross-

sectional framework. The analysis is done for the 50 financial institutions that are Islamic and

conventional banks, Mudarabah companies, and Closed-End mutual fund companies listed on

Pakistan Stock Exchange. For the DR-CAPM analysis, the studyused already developed downside

betas that are Bawa and Lindcrberg(1977), Fishburn (1977),Harlow and Row (1989), and Estrada

(2002). These four downside betas are empirically tested and compared to find out the more

suitable risk measure for the financial institutions in Pakistan. This analysis is carried out for fulI-

sample period (2002-2016), and for sub-periods that are pre-financial crisis period (2002-2005),

during-financial crisis period (2006-2009) and post-financial crisis period (2010-2016).
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Chapter 3

Empirical MethodologY

3.1 Introduction

'this chapter contains the details about empirical methodology, data, and sample used for this

rescarch. The study follows the Sharpe's (1964) standard mean-variance based CAPM and

analyzedSharpe's (1964)assumptions related to CAPM. The assumptions are that there is positive

risk-return relationship, this relationship is linear and single factor CAPM is adequate in explaining

the expected stock return in a cross-sectional framework. The standard CAPM is further extended

by incorporating downside risk to the model. The downside risk based CAPM is semi-variance

risk measure which considers the investor's downside risk preferences. The study utilized four

downside betas, developed by Bawa and Linderberg (1977), Fishburn (1977), Harlow and Row

(1989), and Estrada (2002), to identi$ which downside beta better explains the expected stocks

rcturn for financial institutions. All these four betas mainly differ in their benchmark rate of return.

'l'he study investigated the empirical soundness of downside risk based CAPM for the following

assumptions

1) There is linear risk-return relationship.

2) The positive reward must be associate with the risky stock. An increase in risk must increase

thc expectcd rate ofreturn.

3)'fhc co-variation of asset's retum with the market rate of return is the only risk hat is priced in

market.
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Only the DR-CAPM explains the differences in expected stock returns.

3.2 The Standard Capital Assct Pricing Model

'fhc risk-rcturn relationship in the standard CAPM developed by Sharpe (1964) is given as

follows:

E(r) - r1 = BilE (r^- r)1

D _ Covariance(r1, rrrr)
P' vr.ir.*(."J

(3.1)

Whcre e represents each asset's expected rate of return, r/ represents the risk free rate of retum,

qn represents the expected rate of return of market, and B is the systematic risk.

Iror empirical analysis, following formula is used to calculate the retums on stocks and market

portfolio:

r?,,-1n(#) xloo and Rmt = ,"(#) x 100

where ftr is the each closing stock price and P;s-1 is the previous stock's closing price. P-s is the

monthly KSE-100 index used as a market portfolio, and P^6-1is the previous month KSE-100

index.

The Fama and MacBeth (1973) proposed regression analysis is being used to empirically test the

standard CAPM. This regression analysis comprised of two steps that are risk estimation step and

testing stcp. Firstly, beta is estimated in estimation step. In estimation step, asset's returns are

rcgressed on the market portfolio returns, using time series regression. In testing step, excess
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asset's rcturns over risk free rate are regressed on betas that are acquired from the estimation step.

'l'hc regrcssion of returns are expected to undergo the problem of autocorrelation and

hctcroskedasticity (Javaid and Ahmed (2009, and Javaid and Ahmed (2011). So to avoid the

problem of autocorrelation and heteroskedasticity, generalized least square (GLS) technique is

used.

As proposcd in Fama and MacBeth (1973), following equation is used to estimate beta for each

asset in first step:

ri= as*4r.8;*ei

Where p is the slope coefficient and is defined as follows:

(3.2)

. E[(Ri -[i) (Rm-p-)]Pi=ffiffi2.

'l'hc empirical analysis of standard CAPM identifies that following relationship should hold in

cross scctional framcwork:

E(r) = E(r^)pi (3.3)

wlrere 4 is the excess rate of refurn over risk free rate of retum each asset and r^ is the market risk

premium. The above model can be estimated by regressing excess asset's returns on asset's

systematic risk measure beta.

'fhis is thc simple risk-return relationship model. The study started the empirical analysis bytesting

the risk-rcturn relationship in a mean-variance frame-work, using the standard CAPM. In this risk-

rctum relationship, beta is an explanatory variable.

ri=1,6+l,rpi+e; (3.4)
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Wherc.trs reprcscnts intercept term and.l1 is reward orpremium associated with beta. The intercept

must not be statistically different from zero in order to hold the relationship in (3.3) true. The slope

coefficients (F) for each asset estimated using (3.2), are used as explanatory variables in (3.4) in

tcsting step.

'Ihc squared term of systematic risk that is beta is added to simple risk-return relationship using

thc standard CAPM in order to check whether the risk-return relationship is linear. The model

takcs the following fonn:

ri = l.o+ lrBl + lrBf +e; (3.s)

fhe coefficient of variabte F?fiz must not be statistically different from zero to hold the standard

CAPM true.

Irurthcr, to check for the competence of the conventional beta, as the sole measure of risk, the

standard deviation is included to the simple risk-retum relationship. The addition of standard

deviation helps the sfudy to check whether systematic risk that is B, is priced in equilibrium. If the

cocfficient of standard deviation appearcd to be significant, then it means that residual risk plays

an important role in explaining the pricing behavior ofrisky securities. The model can be expressed

as follows:

ri = lo+ l1Bi * l2SD1s1y * e; (3.6)

'l'he coefficient of variable SDleiy must not be statistically different from zero to hold the standard

CAPM true.

Finally, to check the combine effect of all the three explanatory variables, the study estimated the

following cross-sectional model.

ri = tr6* llBi + LzF? * l3SD1g;; * e1
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Thc cstimated coefficients of all the variables are tested using their P-value for the statistical

significance. In order to hold the CAPM true, the coefficients must not be different from zero.

Ilowever, L>0 to hold the CAPM true.

3,3 'l'he l)ownsidc Risk Bascd CAPM

'l'hc cstirnation of downside beta is different form the estimation of standard CAPM, because it

considers only negative assets' returns and market returns. This study compared four downside

risk measures (betas) on performance basis, to identi$ the better downside beta (risk measure)

among Bawa and Linderberg (1977), Fishburn (1977'), Flarlow and Row (1989), and Estrada

(2002) that cxplains expected stocks return for the financial institutions listed in PSE.

'l'hc downside beta of Estrada (2002) considers risk when both the asset return and market return

are lowcr than the benchmark rate (the risk-free rate). Thus, according to this version of beta, an

asset adds to the portfolio risk when both asset returns and market returns are lower than

bcnchrnark rate that this the risk-free rate. The downside beta proposed by Estrada (2002)

considcrs only the ncgative refurns of asset and market.

n p _ Elmin(ri -8i,0) min (r^-jtm,o)l
Pi-W ,2_Covar (rl ,rfr)P,6

whcre ,?, = min (r^- P*,0) and Ir- = min (ri - P-,0)

By regressing negative asset's returns on market returns that is rl = a + Bfl.rrf, * ei), then

downside beta of Estrada (2002) takes a following form:

where n; is the average of negative asset's returns and r^ is the average of market negative

rciums. This above illustrated beta is principally different from following beta:

nl(rfi- ni)(rfir nm)
El(rir- $^)1"2
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^D Elmin(Ri-1ti,O)min (R--[.t-,0)]
rt Elmin(R^-1t^,o)l^2

Ilstrada (2002) suggests to regress the model without intercept

risk-based beta. In this case, model takes the following form:

11 - B! 1r;) + ei

oD _ elr1,r^l
Pi - ttO;lf,

to calculate the exact downside

(3.8)

where

'l'hc present study follows the Estrada (2002) suggestions for beta estimation.

'l'hc downside beta of Bawa and Lindenb erg (1977) considers the co-variation of asset returns with

a dcclining market as a downside risk. According to this portfolio risk increases when market

rctums are lower than the benchmark rate, irrespective of whether asset returns are lower than the

bcnchmark rate. The downside beta of Bawa and Lindenberg (1977) is estimated by applying the

suggestions of Estrada (2002) regarding regtession. The model is given as:

ri =pP4; + plrPad+ e1 (3.e)

whcrc

sr -W and Buo:Ew#:)#f #i,!{'o)t

ti = min (r*- ry,O) ,rL = ^u*(r*- r1,0) and rr= (ri- r7)

Irishburn (1977) considers a risk when the return on asset is below specific target retum. For this

lrishburn (1g77)uses the mean-risk dominance model for choice of mutually exclusive investment

opportunities or portfolios having uncertain returns. The mean-risk dominance model in which

risk is mcasured by probability-weighted function of deviation below a specific target return t.
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LpM = f,[, min[O,(ri - t))" (3.10)

ri : p? .r^ * ti and r{ = B|fl' .rS + ti

$?ffi and Buo:ffi
whcrc rrn-: min (rin- 0.20,0),rr*:max (r^-0.20,0),ri* = max(4- 0.20,0) and

ri = min (ri - 0.20,0. The target semi-variance is obtained with a : 2.5 and t:20Yo.

Ilarlow and Rao (1989) considers only the downside movement of market returns as a downside

risk. For Flarlow and Rao (1989) downside risk beta is estimated as follows:

ri =$?ri + B[rPr;fi+ ei (3.1 1)

where

oo-E[(ni -Pr )min (Rrn-pm,o)] qnA Oup -_ 
El(Ri-pi)max (R^-tt^,o)l

YL Elmin(R^-y^,o))^2 Yt Efmax(R^-pra,o)ln2

Where 4i = min (r^- V^,0),4* = max (r^- V^,0)and 4= (ri- p)andp;istheaverage

of assct rctums and p^ is average of market returns.

Thc validity of DR-CAPM is tested in second step by applyrng GLS same as in the standard

CAPM. This is the simple risk-return relationship model. The study started the empirical analysis

by testing the risk-retum relationship in a semi-variance frame-work, using the DR-CAPM. In this

risk-rcturn relationship, the DR-CAPM includes only the beta as an explanatory variable.

ri = trs+ tr1Bf + ei (3.12)

A squared term of risk measure (beta) is added, as an explanatory regressors, to the simple risk-

rcturn rclationship model in a semi-variance frame-work, using the DR-CAPM.
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ri = i'o+ l1BP + l2Pf2 + e; (3. l 3)

In this equation, the risk-return relationship model considers standard deviation to empirically test

the competence of beta as a sole risk-measure. By adding the standard deviation of residuals from

thc first pass in model 1, it will also check whether unsystematic risk is priced in equilibrium.

ri = 10+ l,1BP * l2SDqgi) * el (3.14)

In this model, all thrce variables are combined together to check their combine effect, in semi-

variance frame-work, using DR-CAPM.

ri = 1o+ rlBP + rzFP2 * tr3SD1g1y* e; (3.1s)

3.4 The Upside and Downside CAPM

Irinally this study also tested the hypothesis that investor respond differently to the stocks that are

corrclatcd with downturn market and to the stock with rising market. Both the downside and upside

betas are estirnated and tested using the same procedure that is time series regression in estimation

step and GLS in testing step. To separate the reward of downside risk from the upside potential,

thc DR-CAPM is extended by incorporating the upside beta. In particular, the upside beta is

introduced in the model, as an explanatory variable, in addition to the downside beta, and estimates

of risk premium for both risk measures are compared. The model takes the following form:

r1 = l,o+ r,1BP +lrBlr + e; (3.16)

Wherc pf is downside beta and plr is the upside beta, ,trris the risk premium associated with the

downsidc risk and .12 is the risk premium associated the upside potential. The coefficient 21 is
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cxpccted to havc positive sign, whereas tr2 is likely to appear with a negative sign, which is .tr1 >

0 and.12 < 0.

3.5 Data and Samplc

The ernpirical analysis is done for 50 financial institutions that comprise of Islamic and

conventional Banks, Mudarabah Companies and Mutual Funds Companies listed in Pakistan Stock

Exchange. These financial institutions are continuously listed on Pakistan Stock Exchange for the

selcctcd period and have high rnarket capitalization. Monthly data of closing prices of shares is

uscd to calculate the rate of return for the period January 2002 to April 2016. The data of closing

priccs of shares is taken from the official website of Pakistan Stock Exchange. The risk free interest

ratc is represented by the Treasury bill rate. The reason for using Treasury bill rate as a risk free

ratc is that it is faith and credit backed and their rate of return is fixed. Therefore, the Treasury bill

ratc is an appropriate measure of risk frce interest rate to be compared with the returns on stock

market assets. This study used six-month Treasury bill rate as risk-free rate and data is taken from

thc International Financiat Statistics on monthly basis. KSE-100 index is used as a substitute for

markct portfolio and data is also taken on monthly basis from Pakistan Stock Exchange. The

cxpccted rctum on portfolio are represented by using monthly percentage change in KSE-1000

index.
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Chapter 4

Rcsults and Discussion

4.1 Introduction

In this chapter, empirical results of the standard CAPM and DR-CAPM are presented. The DR-

CnPM includes downside risk based betas of Bawa and Lindenberg (1977), Fishburn (1977),

llarlow and Row (1989), and Estrada (2002). This chapter also discusses the validity of each

modcl. The present study follows Fama and MacBeth (1973) proposed regression analysis to

empirically test the validity of the models. The regression analysis consists of two pass, estimation

and testing. In ordcr to evaluate the time varying impact of risk estimates on return, the complete

sample is divided into three sub-periods. The beta that is the risk estimate, is estimated using three

sub-samples, full-sample period (2002-2016) and then for the sub-samples that are pre-financial

crisis period (2002-2006), during-financial crisis period (2007-2009), and post-financial crisis

pcriod QArc-2016). Thcn again in same sub-periods, both models are empirically tested for full-

sample period (2002-2016), and then for each sub-period, first is pre-financial crisis period (2002'

2006),second is during-financial crisis period (2007-2009), and third is post-financial crisis period

(2010-20r6).

4,2 Empirical Rcsults for thc Standard CAPM

In first phase, the study scrutinized the relationship between risk and expected rate of return in the

standard CAPM framework. Table 4.1 presents the results of full-sample period (2002-2016) and

lor thrce sub-periods that are pre-financial crisis period (2002-2006), during-financial crisis period
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Table 4.1: Average Risk Premium for the Standard CAPM

Pancl A: Model 1: ri = l,g * tr1P6 * e1

)trlz)to trr R2 Adjusted R2

Full sample period

Pre-Financial crisis pcriod

During-Financial crisis Period

Post-Financial crisis period

-0.114*r*

(0.00)

_0.065* **

(0.01)

_0.123***

(o.oo)

-0.112r.+
(0.00)

0.05

(o.o2l

0.021

(0.02)

0.009

(0.01)

0.011

(0.011

0.r79

0.031

0.010

0.034

L.162

0.000

0.014

0.012

Model 2: ri=lo *lr9t*l *ei

Full sample period

Pre-Financial crisis period

During-Financial crisis period

Post-Financial crisis period

-0,119rt*
(0.00)

-0.067***
(0.01)

-0.118+i t
(0.00)

-0.115tt+
(0.00)

0,113irt
(0.03)

0.070

(0.00s)

-0.051r

(0.03)

0.040't
(0.02)

-0.200***

(0.07)

-0.129

(0.02)

0.062 * *

(0.02)

-0.039**
(0.02)

0.304

0.070

o.t47

0.139

0.274

0.008

0.015

0.098

Panel C: Model 3: 4 : l'6 * tr1pl * ?t3SD1gry * ei

ltrlo trr Ir R2 Adiusted R2

Full samplc period

Prc-Financial crisis pcriod

During-Fina ncial crisis pcriod

Post-Financial crisis period

-0.117

(o.oo)

-0.057

(0.01)

_0.125** *

(o.oo)

-0.105 * * *

(0.00)

0.050*+*
(0.02)

0.023

(0.02)

-0.007

(0.02)

0.024**i
(0.01)

0.034

(0.03)

-0.105**

(0.0s)

0.053

(0.03)

-0.149:r' t*
(0.03)

0.206

0.173

0.067

-0.375

0.t72

0.118

0.021

0.345

Panel D: Model 4: ri = lx * flpi + lzF? *13SD16,1 * e1

tro )tr lz trr R2 Adjusted R2

Full sample period

Pre-Financial crisis period

During-Flnancial crisis period

Post-Financial crisis pcriod

-o.L24*** o.145tr* 0.233r*t
(0.00)

-0.057***

(0.01)

-0.1"15t**

(0.01)

-0.102 I + *

(o.oo)

0.020

(0.ose)

-0.059t

(0.03)

0.010

(0.02)

0.007

(0.13)

0.077*
(0.04)

0.023

(0.02)

0.054**
(0.02)

-0.106t

(0.06)

-0.026

(0.0s)

-0.184+ * t
(0.04)

0.358

0.173

0.153

0.393

0.327

0.088

0.088

0.348

(0.03) (0.07)

the!%,5%, and 10% level of significance, respectively.
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(2107-2009), and post-financial crisis pcriod (2010-2016), for the four different models of the

C]APM.

'I'hc rcsults lbr first modcl prescnted in Panel A of Table 4.1 show there is positive reward for

bcaring risk in all cxamincd sub-pcriods. Thc positive risk premium is consistent with the proposed

hypothcsis. The intcrccpt tcrm is ncgativc and significantly different from zero for all sub-periods

at thc l0% lcvcl of significance. TlTe results of Model I shows that CAPM does not hold true.

Although rnarkct risk prcrlium is positive but intercept term is significantly different from zero

which is inconsistcnt with thc proposcd hypothesis of Sharpe (1964).

In lrancl I3, wherc pz is trcated as another explanatory variable, to check the linearity of the model,

shows that it has a significant impact on risk-return relationship model. The coefficient of beta 1"2

is statistically significant for during-financial crisis period (2007-2009) with positive sign and

post-financial crisis pcriod (2010-2016) with negative sign at the 5% level of significance. It is

significant lor full-sample pcriod (2002-2016) at the 10% level of significance with negative sign.

'l'hc significancc of cocfficicnt of squared bcta shows that the risk-return relationship is non-linear.

'l'he cocfficient of beta fu is positivc in all sub-periods except in during-financial crisis period

QAOT-2OOg), whcrc it is legative. It is statistically significant in full-sample period (2002-2016),

drrring-linancial crisis pcriod (2007-2009), and post-financial crisis period (2010-2016). However,

it is insignificant in prc-financial crisis period (2002-2006). This shows that the risk-return

rclationship is positivc and statistically significant which is consistent with Sharpe's (1964)

CAPM. 'Ihe intercept tcrm (/.s) appeared to be significantly different from zero. The significance

of )"0 and 1.2 furns the CAPM incfficient.
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In Moricl 3, thc standard dcviation is ncgative and statistically significant for pre-financial crisis

pcriod (2002-2006) and during-financial crisis period (2007-2009) and shows that residual risk has

an inrpact on thc risk rcturn relationship in thcse sub-periods. The coefficient of beta l,r is positive

for all sub-pcriods cxcept during-financial crisis period (2007-2009) where it is negative. It is

statistically signilicant for the sub-periods of full-sample period (2002-2016) and post-financial

crisis pcriod (2010-2016), at thc 10% lcvel of significancc and showing a positive risk return

rclationship.

Irr l\4oclcl 4, whcrc all cxplanatory variables are combined , the results show that standard deviation

is ncgativc in all sub-periods exccpt full-sample period (2002-2016) and statistically significant

lbr all sub-pcriods cxcept during-financial crisis period (2010-2016). The significance of 1.: shows

that thc rcsidual risk plays a role in pricing of risk securities. The coefficient of non-linear beta 1.2

is positivc for all sub-periods but statically significant for full-sample period (2002-2016) and

during-financial crisis pcriod (2007-2009), which means that in these sub-periods risk-return

rclationship is not linear. Howevcr, in pre-financial crisis period (2002-2005) and post-financial

crisis pcriod (2010-2016) the risk-rctum relationship appears to be linear. The coefficient of beta

l"r is positive for all sub-periods and br.rt statistically significant for fulI-sample period (2002'2016)

ar thc 10% lcvcl of significance and for during-financial crisis period (2007-2009) at the 1% level

oI significancc" 'l'hc ncgative and statistically significant intercept term turns the CAPM untrue"

Ovcr all thc rcsults of this table dcscribc that the main assumption of the standard CAPM are not

lactual for the selectcd time-period. The premium for bearing the market risk is positive and also

statistically significant in many of the examined periods. The other two variables that are squared

bcra arrcl standard dcviation, appcar with both positive and negative sign but are statistically

significant in most of the examincd periods. Addition of non-linear beta in a risk return model has
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a signilicant cffcct and varictics thc rnodcl non-linear. Iqbal and Brooks (2008) and Javaid and

Ah,rcci (2009) also lound non-linearity in risk retum relationship" The results for the residual risk

provide a significant evidcncc on the role of residualrisk in explaining the cross-section of risky

sccuritics and asscts. The intcrccpt term is statistically significant in all examined period which

turns thc CApM incl'ficient for Pakistani equity market. The significant insufficiencies in CAPM

1o cxplain thc risk-rcturn rclationship lound by Ward and Muller (2013). Our empirical findings

disprovc this and advocatc that CAPM is not an efficient model for Pakistan Stock Exchange for

tlrc cxamined pcriod. Iqbal and Brooks (2007), Javaid and Ahmed (2008), Hanif (2009), Bhatti

and Mirza (2014) and Rashid and Flamid (2015 also found failure of CAPM in context of Pakistan.

cruncwald and Irrascr (lgg7) for Australia, Quo and Peron (2005) for United States, Michailidis

(2006) for Grcek, LIui and Christophcr (2008) for Japan and USA, Jhiri (2011) for Jordan, and

I(rugcr (2011) lbr Johanncsburg provide cvidence of CAPM's rejection for other equity markets.

4.3 Empirical Rcsults for Downside Risk CAPM

'l'hc study stafts the empirical analysis of downside betas namely, Bawa and Lindenberg(1977),

lrislrburn (1977), Ilarlow and Row (1989), and Estrada (2002) by testing the risk-return

rclatiopship in a scmi-variancc framc-work, using the DR-CAPM. The results of each downside

bcta arc discusscd in dctail.

4.j.1 llmpirical Rcsults for Downside Bcta of Bawa and Lindenberg (1977)

'l'ablc 4.2 rcprcscnts thc results of DR-CAPM of Bawa & Lindenbetg (1977). The Model 1 in

Pancl A, tirc rcsults for the simple risk return model of DR-CAPM describe the negative and

slatistically significant risk rctum relationship in all the sub-periods, at the 10 % level of

siglilicalce, which is not consistcnt with the assumption of DR-CAPM' The negative and
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statistically significant intercept tenn is found over the examined period except for post-financial

crisis pcriod (2010-2016) where it is not significant.

'l'hc rcsults of second modcl, when the sqllare beta term is added to the simple model of risk return

rclationship in downside risk framcwork, show that the downside beta premium is negative in full-

sarnplc pcriod (2002-2016), pre-financial crisis period (2002-2005) and positive in during-

finarrcial crisis pcriod (2006-2009) and post-financial crisis period (2010-2016). But statistically

insignificant in all sub-pcriods. However, the cocfficient of pz appeared to be negative in all sub-

pcriods cxccpt in prc-financial crisis pcriod (2002-2005), where it is positive. And statistically

sigrrilicant oply in during-financial crisis period (2006-2009). The coefficient of squared beta

dcscribcs that the risk-rcturn rclationship is linear in almost all sub-periods because l,z is

staristicaily insigr,ificant. I-lowever, in during-financial crisis period (2006-2009) it is not linear

bccausc f,z is statistically signihcant. The results describe that DR-CAPM hold in Pakistani equity

nrarkct irr all thc sub-pcriods cxcept in during-financial crisis period (2006-2009).

ln thircl moclol, rcportcd in Panel C of Table 4.2,where the residual risk is added to simple risk

rcilrrn rclationship model. The results for intcrcept term and downside bcta risk premium are

alnrost sinrilar to thc Palcl A, cxccpt for during-financial crisis period (2006-2009) where intercept

tcrm is significant at the l0 o/ole.velof significance and for full-sample period (2002-2016) where

downsidc bcta is significant at the 5 o/olevr"l of significance. The estimates of standard deviation

arc ncgativc for full-sarnple period (2002-2016) and pre-financial crisis period (2002-2005), and

positivc for durilg-flrnancial crisis period (2006-2009) and post-financial crisis period (2010-

2016). Ilut statistically insignificant for all sub-periods. The insignificant estimates of the residual

risk shows no cffcct on the risk-rctum relationship model.
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iu*tortheDR.CAPMofBawaandLindenberg(1977}

Panel A: Model 1l rr= tro + lr Fl+ €r

m lr R2 AdjustedR2

Full sample period -0.031rr -0.086**+

(0.01) (o.o1l

0.594 0.585

'Pre-Financial 
crisis period -0.019** -0.065***

(0.01) (0.01)

During-Financial crisis period -0.066t* -0.082t**

(0.01) (0.01)

Post-Financial crisis period -0.015 -0.096*'*
(0.01) (0.01)

0.400 0.380

0.523 0.511

0.364 0.634

Panel B: Model 2: rr= lo + lr 9r + trr PIz + el

[. I, l, )\: R2 Adjusted R2

Full sample period -0.040 -0.062 -0.015

(0.02) (0.06) (0.03)

0.59s 0.s78

0.406 0.366

0.557 0.54ti

0.649 0.633

Pre-Financiat crisis period -0'005 -0105 0'028

(0.03) (0.08) (0.0s)

During-Financial crisis pcriod -O'108r** 0.034 -0.074**

(0.02) (0.06) (0.04)

Post-Financial crisis period -0.108 0.083 -0.085

(0.10) (0.20) (0.0s)

Panel C: Model 3: rr= lo + lr 9r + Lr SD(erl + er

m r: R2 AdjustedR2

Full sample period -0.032*** -0.085**

(0.01) (o.o1l

Pre-Financial crisis period -O.O2O** -0.057rr*
(o.ou (0.02)

During-Financial crisis period -0.071'tt -0.080*rr
(o.ou (0.0u

Post-Financial crisis period -0.018 -0.092?**

(0.01) (0.01)

-0.012 0.597 0.580

(0.02)

-0.0s2 0.425 0.386

(o.os)

0.025 0.539 0.516

(0.02)

-0.015 0.645 0.628

(0.03)

Panel D: Model 4: 71= f,6 + 11 Fr + lr 9r2 + Ar SD(e1) + e;

I" Ir l, J\: R2 Adjusted R2

Full sample period -0356- -o.o3o {.034 0'023 0.603 0.571

(0,03) (0.07) (0.04) eo.o2o

prc-Financial crisis period 0.021 -0.170** 0.082 -0.091* 0.426 0.406

(0.03) (0.08) (0.06) (0.0s)

During-Financial crisis period -0.171*** 0.L76rt -0.L61+t* 0.081*++ 0.672 0'647

(0.03) (0.07) (0.04) (0.02)

Post-Financial crisis period -0.100 0.058 -0.077 -0'008 0'650 0'624

(0.11) (0.21) (0.10) (0.03)
_ndarddeviationandinparenthesis.*,**,and***showthesignificance

at the 1%, 5%, and 10% levcl of significance, respectively'
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'l'ablc 4.3: Ar..rg.Rttk Prcmium for thc Downside and Upside CAPM of

Bawa and Lindenberg (1977)

ri=tr0+trrPiD+lz0iu+ei

tro )\r )tz Adjusted R2

Full samplc period

Prc-Financial crisis Pcriod

-0.035* * *

(0.01)

-0.021* *

(0.01)

-0.074** *

(0.01)

-0.054***

(0.01)

-0.067t **

(0.01)

-0.095* * i
(0.01)

0.005* * *

(o.oo)

0.018* r*

(0.01)

0.001t *

(o 00)

-0.002*

(o.oo)

0.753

0.525

0.576

0.669

o.742

0.493

0.554

0.653

During-Financialcrisispcriod -0.074***

(0.01)

Post-Financial crisis period -0.020+

(0.01)

ndinparenthesis.*,*,and***showthesignificance

at L%, 5%, and tO% lcvcl of significa nce, rcspectively

'l'hc lorth moclcl, in Pancl D of Tablc 4.2, prcscnts the results ofthe combine effect of all regressors

that are bcta, squarcd beta and standard deviation. The Model 4 shows that the downside risk

prcmilrm, squarcd bcta and rcsiduals risk reveal its estimates same as in Panel C of the table. The

downsicie bcta has a positivc prcmium in during-financial crisis period (2006-2009) and post-

[-rnancial crisis pcriod (2010-2016) but statistically significant only in during-financial crisis period

(2006-2009) at thc 5% levcl of significance. It has a negative risk premium in full-sample period

(2902-2016) an<i pre-financial crisis period (2002-2005), but statistically significant for the pre-

financial crisis pcriod (2002-zoOS). 'l'hc squarcd tcrm is significant at the 10% level of significance

lbr: cluring-financial crisis period (2006-2009). The residual risk is significantly different from zero

lbr drrring-financial crisis pcriod (2006-2009) and pre-financial crisis period (2002-2005).

Ovcr ali thc rcsults of Table 4.2 areinconclusive as most of the estimates of downside beta appears

with ncgative sign and some are with positive sign. Most of the negative signs appeared to be

statistically significant. Which rnearls that this stock ol'lers a retum lorvcr than that needed to

corlpensate {br. its level of systeuratic' risk. ancl accepting it r.vill decrease the wealth of

slrarelrolclers. Galagedera and Brooks (2005) and Akbar et al^ (2012) also reported inconclusive
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rcsults on the validity of DR-CAPM. The additional risk measures are statistically insignificant in

r-nost ol t6c cxamincd periods. There is negative and statistically significant intercept which is

agailst thc proposcd thcory. Most of thc non-lincar beta cstimates are negative and statistically

i'significant. Thc rcsidual risk is positive in some sub-periods and negative in some sub-periods

but statistically insignificant in all sub-pcriods except in pre-financial crisis period (2002-2005)

and cluring-financial crisis pcrio d (2006-2009) of Model 4' reported in Panel D, where it is

signilrcant at thc 10% and I"h lcvel of significance respectively.

,[.hc rcsidual risk shows that it has no strongcr effect on risk return relationship and fails to explain

whcthcr unsystematic risk is priced in equilibrium. The finding of Charemushkin.(2011) verdict

clowlsidc bcta as an inconsistent measure of systematic risk. Miller and Brommiley (1990)

originatc that cliffcrcnt risk proxies usually appears in change corporate risk-return relationship'

Akbar ct al. (2012) found no significant empirical validity for DR-CAPM for Pakistan Stock

Markcr. 'fhc findings of this downside beta are also similar to Jahankani (1979) who found no

support for DI{-CAPM.

'l'hc upsiclc bcta and dolvnside beta are combincd in one model, reported in Table 4.3 ' The results

lor this conrbincd model show that the downside bcta is negative and statistically significant for

all sub-pcriods at thc l0% lcvel of significance. The upside beta is positive for all sub-periods

cxccpr lbr post-financial crisis period (2010-2016) where it is negative. And also significantly

diffcrcnt from zero in all examined sub-periods. The results are not in accordance with Grootveld

anci Ilcllcrbac (1999) and Ang et al. (2006) that stated that the semi-variance (DR-CAPM)

approach tcnds to produce on average slightly higher bond allocation than then standard CAPM'

'l'hc rcsults arc also not in line with Iqbal and Brooks (2007),Tahir et al. (2013) who advocated

'Lhc oflcctivcncss of I)R-CAPM in context of Pakistan"
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4.3.2 \),mpirical Rcsults for thc Downside Beta of Fishburn (1977)

'l'ablc4,4 rcprcscnts the cmpirical rcsults forthe downside beta of Fishburn (1977). Panel A of

'l'ablc 4 presents thc results for the simple risk-retum relationship model. The intercept term

appcarcd to bc ncgative and significantly different from zero in all the examined sub-periods. The

rcsults lor thc cocfficicnt of downside beta l"l disclose that there is a positive and statistically

signilicant risk-rctum rclationship in full-sample period (2002-2016) and pre- financial crisis

pcriod (2002-2005) at the 5% level of significance. In during-financial crisis period (2006-2009),

risk-rcturn rclationship appcars to be ncgative and significant. In post-financial crisis period (2010-

20 1 6) thc cstimatcs o f downside beta are positive but statistically insignificant. Overall the results

lbr rnodcl shows that the stocks with the higher downside risk has a positive reward, which is in

accordancc with thc main assumption of DR-CAPM.

Pancl Il shows thc rcsult for Modcl 2 where the squared beta is added to the simple risk-return

rclationship model. The downsidc bcta has a positive risk premium in full-sample period (2002-

2016), pre-financial crisis pcriod (2002-2005) and post-financial crisis period (2010-2016) but

statistically signil'rcant in full-sample pcriod (2002-2016) and in post-financial crisis period (2010-

2016).ln during-linancial crisis pcriod (2006-2009) the downside beta is negative and statistically

insignilicant" Thc addition of non-linear beta has no significant impact in full-sample period (2002-

2016), prc-financial crisis period (2002-2005) and during-financial crisis period (2006-2009). It

shows thc risk-rctum rclationship is linear. These results are similarto the findings of Price et al.

( 1982) who lound a positivc and linear risk-return relationship.

I)ancl C prcscnts thc rcsult for the Model 3 in which standard deviation is added to the simple risk-

rcturn rclationship model. Ihc coefllcient of downside l,r appears to be positive in full-sample

pcriod (2002-2016), pre-financial crisis period (2002-2005), and post-financial crisis period (2010-



Table 4.4: Average Risk Premium for the DR-CAPM of Fishburn ll977l
Pancl A: ModelT:yi = &* )l1Bi * e1

lo 11 lz 13 R2 Adjusted R2

Full sample pcriod -0.103*** 0.001*+ 0.126 0.108

(o.oo) (0.00)

Pre-Financial crisis pcriod -0.060*r* 0.002** 0.129 0.101

(o.oo) (o.oo)

During-Financial crisis period -0.118*** -0.001*r* 0.010 -0.014

(0.00) (0.00)

Post-Financial crisis period -0.110*+* 0.000 0.014 0.009

(0.00) (o.oo)

Panel B: Model2:yi = &+ l.B1 + l2Bf +e1

tro 11 
^2 

13 R2 Adjusted R2

Full sample period {.102*** 0.001*i -0.000 0.304 0.274

(o.ool (o.ool (o.oo)

Pre-Financial crisis period -0.058*t* 0.001 -0.000 0.153 0.LL7

(0.00) (0.00) (0.00)

During-Financial crisis period -0.118*t* -0.001 -0.000 0.164 0.L22

(0.00) (o.oo) (0.02)

Post-Financial crisis period -0.110**t 0.001**' -0.000*** 0.249 0.213

(o.oo) (o.oo) (o.oo)

Panel C: Model3:y1 = &+ llpi + 12SD(Ei) + ei

lo 11 
^2 

13 R2 Adjusted R2

Full sample period -0,105{** 0.001*** 0.004 O.L42 0.105

(0.001 (0.00) (0.00)

Prc-Financial crisis period -0.056r** 0.000 {.020*1 0.206 0.153

(0.00) (0.00) (0.00)

During-Financial crisis period -0.119*** -0.001*ir 0.003 0.176 0'135

(o'oo) (o'oo) (o'oo)

Post-Financial crisis period -0.109*** 0.001ttt {.006,*** 0.255 0'219

(o.oo) (o.oo) (o.oo)

Panol D: Model 4: yi = &+ llpi + l2pf * 13SD1"11 * ei

lo 11 12 13 R2 Adjusted R2

Full sample pariod -0.105**| 0.001*rr -0.000*** 0.016*tr 0,274 0.226

(o.oo) (o,oo) (o.oo) (0.01)

Pre-Financial crisis period -0.056i$r 0.000 0.000 -0.046 0.232 0.153

(o.oo) (o.oo) (o.oo) (0.03)

During-Financial crisis period -0.119*** -0.001. 0.000 0.006 0.2L1 0.150

(o.oo) {o.oo) (o.oo) (o.oo)

Post-Financial crisis period -0.109t*t 0.001** -0.000 -0.005 0.255 0.201

(o.oo) (o.oo) (0.02) (0.00)

Note: The value ofeach coefficient is tracked by its standard deviation and in parenthesis, *, **, and t** show significance at

the L%,5%, and L0% lcvel of significance, respectively.
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Table 4.5: Average Risk Premium for the Downside and Upside CApM of
Fishburn lL977l

r;= l6 + J\1pio + tr2 p;u + ei

trztro trr Adjusted R2

Full sample period 0.001r

(0.00)

0.002* *

(0.00)

-0.001* * *

(o.oo)

0.000

(o.oo)

0.006

(0.01)

0.003

(0.01)

0.009* * *

(o.oo)

0.001

(0.00)

_0.104t +*

(0.00)

Pre-Financialcrisispcriod -0.060**+
(0.00)

During-Financialcrisisperiod -0.120*++

(0.00)

Post-Financialcrisisperiod -0.110**+

(0.00)

0.L42

0.134

0.376

0.016

0.105

0.076

0.345

0.031

Note: Thcvalucof eachcoefficientistrackedbyitsstandarddeviationandinparenthesis.*,**,and***showsignificanceat
lhc 7.%,5%, and 10% lcvel of significance, respectively.

2016) and statistically significant in full-sample period (2002-2016) and post-financial crisis

pcriod (2010-2016) at thc 10% lcvcl of significance. However in during-financial crisis period

(2006-20A9) thc cocfficicnt of downside )"r is negative but statistically significant. The residual

risk lras a signilicant impact in pre-financial crisis period (2002-2005) and post-financial crisis

pcriod (2010-2016) which moans that in these sub-periods residual risk is explaining the cross-

scction of risky sccurities. IIowever, in full-sample period (2002-2016) and during-financial crisis

pcriod (2006-2009) the residual risk fails in explaining the cross-section of risky securities"

Pancl D prcscnts the results for the joint hypothesis. The result for intercept term is same as in

prcviotts paltcls. hr lull-sample period (2002-20L6), the risk-return relationship is positive, non-

lincar and the systcmatic risk is priced in equilibrium. These findings are significantly different

lronr zcro. In prc-financial crisis pcriod (2002-2005), the risk-return relationship is positive, linear,

and the systcmatic risk (B) explains the pricing of risky securities. The findings are not statistically

significant. In during-financial crisis period (2006-2009), the risk-return relationship is negative,

lincar and thc unsystcrnatic risk is not priccd in equilibrium" The findings are also not statistically

55



signilicant. In post-financial crisis period (2010-2016), the risk-return relationship is positive,

lincar, and thc systematic risk is not priced in equilibrium and not statistically significant. Overall,

thc rcsults for thc downsidc bcta ol'Fishburn (1977) are conclusive and reliable forthe pakistani

cquity markct. The stocks that positively co-vary with downturn market, has apositive recompense

and thc risk-retum relationship is linear. Which means that this stock offers a return greater than

that nccdcd to compcnsatc for its lcvcl of systcmatic risk, and accepting it will increase the wealth

of shareholdcrs. Thcse rcsults are in accordance with the results of Iqbal and Brooks e}}7),Javaid

and Ahmcd (2008), Tahir ct al. (2013), and Rashid and Hamid (2015) in case of Pakistan Stock

Markct, who supported the main assumption of DR-CAPM that high premium is associated with

risky securitics. ilowever, in casc of othcr equity markets results are in line with post and Vliet

(2005), Ang ct al. (2006) and Artavanas et al. (2010) who reported a positive reward for bearing

risk"

'l'ablc 4.5 illustrates the results for combine model ofupside and downside beta. The intercept term

appcars ncgative and statistically significant. The downside beta has positive and statistically

significant reward in full-sample period (2002-2016) and pre-financial crisis period (2002-2005).

Irr dr"rring-financial crisis pcriod (2006-2009) the downside beta appears negative and statistically

signilicant at the 10% lcvel of significance. I{owever in post-financial crisis period (2010-2016) it

is positivc but statistically insignificant. The coefficient of upside betaLz is positive in all sub-

pcriods but statistically significant only in during-financial crisis period (2006-2009). The effects

of downside beta are consistent with Ang et al. (2006). The upside beta has lacking effects.

4.3.3 li,mpirical Rcsults for the Downside Beta of Harlow and Row (19g9)

1'hc cmpirical rcsults for the downside bcta of Harlow and Row (1989) are reported in Table 4.6.

'l'hc intcrccpt tcrm appears with negative sign in all sub-periods and statistically significant, for all
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lour modcls and signifying that securities arc mispriced in all examined periods. These results are

sirrrilar to thc Akbar ct at. (2012) and I{ashid and Hamid (2015). In Panel A, the downside bera

lras a positive risk premium in all sub-pcriods except during-financial crisis period (2006-2009)

and statistically significant in full-sample period (2002-2016) and post-financial crisis period

(2010-2016) at thc l}Yo and 1% lcvel of significance. The results report a positive and statistically

significant risk rcturn rclationship, which is similar to the proposed hypothesis. The results approve

that thcre is a higher expcctcd rate ofreturn for bearing risk.

In Pancl B, thc non-linear bcta is negative all sub-periods and positivc in during-financial crisis

pcriod (2006-2009) but statistically significant in pre-financial crisis period (2002-2005) and post-

Ilnancial crisis pcriod (2010-2016) at thc 5Yo and lYoleve| of significance. These findings show

lhat thc risk rcturn relationship is not lincar in these sub-periods. The risk premium associated with

downsidc bcta is also positive and statistically significant in most of the examined periods. These

findings supports thc theory of Markowitz (1959) that proposes the positive risk premium for

bcaring downside risk. The intercept term is similar to the previous models.

Itr Pancl C, thc rcsidual risk is positive in full-sample period (2002-2016) and during-financial

crisis pcriod (2006-2009), and ncgative in pre-financial crisis period (2002-2005) and post-

finarrcial crisis pcriod (2010-2016). But statistically significant in all the sub-periods except full-

sarnple pcriod (2002-2016). The estirnates of residual risk show that it has a significant effect on

risk rcturn relationship model. The systematic risk is priced in equilibrium. The downside beta has

positivc signs for all sub-pcriods and statistically significant in full-sample period (2002-2016)

and post-financial crisis pcriod (2010-2016) at the l0% level of significance. The estimated

coclflcicnt of downside beta indicates the positive premium for bearing'downside risk.
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iable 4.6: Avera[e Risk Premium for the DR'CAPM of Harlow and Row (1989)

Panel A: Model 1: rit= tro + tr r 9i+ eit

Io I A; ]rr R2 AdjustedR2

Full sample period -0.103*** 0.360*at

(0.00) (0.011

Pre-Financial crisis period -0.061*t* 0.220

(o.oo) (0.02)

During-Financial crisis period -0.121tri -0.006

(o.oo) (0.01)

Post-Financial crisis period -0.110*** 0.013*

(o.oo) (0.01)

0.142 o.L24

0.051 0.020

0.005 0.019

0.084 0.062

Panal B: Model 2: ft= J\ s * ,\ 1 p; + 1,2 p;2 + e1

m )rr R2 AdjustedR2

Full sample period -0,102r** 0.034** -0.300 0.154 0.118

0.201 0.L47

0.042 0.006

0.158 0.118

(0.00) (0.01) (0.041

Prc-Financial crisis period -O.058trr 0'030i -0'133rr

(o.oo) (0.02) (0.06)

During-Financial crisis period -0.123tt* -0.015 0.038

(o.oo) (0.01) (0.03)

Post-Financial crisis period -0.109*** 0.018** -0'017*

(0.00) (0.01) (0.01)

Panel C: Model 3: rr= tro + lr Fr + )\r SD(eil + er

I, Ir lz trr R2 Adjusted R2

Full sample period -0.106*** 0.036'*
(0.00) (0.01)

Prc-Financial crisis period -0.053**1 0.020

(0.00) (0.02)

During-Financial crisis pcriod -0.125*ri -0.011

(0.00) (0.01)

Post-Financial crisis period -0.10314r 0.018***
(0.00) (0.01)

0.033 0.169 0.134

(0.03)

-0.109*i 0.206 0.153

(0.0s)

0.051*

(0.03)

0.086 0.040

-0.129**i 0.383 0.353

(0.03)

Panel D: Model 4: ri= [6 + )\1p1 + lz gi2 + tr3 SD(el] + er

l. hr lz )rg R2 Adjusted R2

Full t.rel" p*'.d -0.105**1 0.033** -0,041 0.040 0'191 0'139

(o.oo) (0.01) (0.04) (0.031

Pre-Financial crisis period -0.054*** 0.026 -0.082 -O.O7L 0.243 0.165

(o.oo) (0.02 (0.07) (0.06)

During-Financial crisis period -0.026t*' -O.O1O -0.008 0.057 0.086 0.016

(0.00) (0.01) (0.04) (0.04)

Post-Financial crisis period -0.100*** -O.O13r* 0.025** -0.203*t+ 0.445 0'405

(o.oo) (0.01) (0.01) (0.04)

Jstandarddeviationinparenthesis.+,**,andt*{.*showthe

significance at thc 1 %o, 5o/o, and I 0% level of significance, respectively.
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Table 4.7: Average Risk Premium for the Downside and Upside CAPM of
Harlow and Row (1989)

1;=|e+tr1pio+trzpiu+e;

)rr l\z Adjusted R2

Full sample period _0.104* *'*

(0.00)

Pre-Financial crisis period -0.061**'t'

(o.oo)

During-Financialcrisisperiod -0.L24***

(o.oo)

Post-Financial crisis period -0.109***

(0.00)

0.033** 0.009

(0.01) (0.01)

0.024 -0.009

(0.02) (0.01)

-0.013 0.01.5***

(0.01) (0.00)

0.021* * -0.013

(0.01) (0.01)

0.153

0.063

0.t94

o.L23

0.L17

0.001

0.154

0.081

ffi*lr,..i.,,ti.t'*k.dbyitsstandarddeviatiorrandinparenthesiS.*,**,and***showthe
significancc atlhc lo/o,5%, and l0% lcvcl of significance, respectively"

In Pancl f), whcre all thc thrcc regressors aro combined in single model. In this model, the

dowlside bcta is as salne as in Panel B. Thc non-linear beta estimates are negative and insignificant

for all sub-pcriods except post-financial crisis period (2010-2016) where it appears positive and

statistically signilicant" 'fhc rcsidual risk signs are sirnilar to the Panel C and statistically different

fronr zcro in post-financial crisis period (2010-2016) at the 10% level of significarlce. In a combine

nro<1c1, intcrccpt tcrm is ncgative and statistically significant. The downside beta has positive risk

prcmium in somc sr,rb-pcriods. The additional risks: squarcd beta and residual risk appears to be

statistically significant in most of the sub-periods and have not effect on the simple risk return

rclationship model.

Ovcrall thc rcsults for thc dowrrside beta of I-Iarlow and Row (1989) are reliable and consistent

with thc main assumption of DR-CAPM that on bearing the downside risk, there is positive

prcnrium lor thc investors. 'fhis is similar to Grootveld and Hellerbac (1999), Post and Vliet

(2005), and Ang et al. (2006). The negative and statistically significant intercept term inconsistent

with the Pakistani cquity market, also found by Akbar et al. (2012). Tahir e al. (2013) and Rashid
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ancl llanid (2015) also found a positive risk-return relationship based on DR-CAPM for the

Palcistani cquity markct.

'l'ablc 4.7 prcsents thc rcsults of the rnodel when the upside and downside beta are combined in a

singlc cquation. The downside beta has a positive risk premium in all sub-periods except in during-

financial crisis period (2006-2009). It is significant in pull-sample period (2002-2016) and post-

financial crisis pcriod (2010-201,6) at the 5% level of significance. The upside beta has a negative

risk prcrnium in prc-fi1ancial crisis pcriod (2002-2005) and post-financial crisis period (2010-

2016), and positivc risk prcmium in full-sample period (2002-2016) and during-financial crisis

pcriod (2006-2009).

'l'hc rcsults arc satisfactory when both the downside and upside betas are combined in single

cquation and tcstcd for statistical significance. The empirical results of the model show that the

downsidc bcta of offcring a positivc and statically significant incentive for enduring the market

risl<. 'l'hc cstimatcs of upside bcta for full-sample period (2002-2016) and during-financial crisis

pcriod (2006-2009) cvidencc that the assets/stocks negatively co-vary with declining market have

rrcgative risk prerniurn (Ang et al. 2006). The results also support the findings of Rashid and Hamid

(20 r s).

4.3.4 Ilmpirical llesults for the Downside Beta of Estrada (2002)

'l'hc crnpirical rcsults lor thc downside bera of Estrada (2002) are reported in Table 4.8. As in the

cmpirical rcsults for the downsi<le beta of Bawa and Lindenberg (1977) and Harlow and Rao

( l g3g), the intcrccpr tcrm in the empirical results for the downside beta of Estrada (2002) is also

ncgativc ald statistically significant for all sub-periods in all four models. ln first uni-variate

modcl, thc ciownsiclc bcta risk prcmium is ncgative in pre-financial crisis period (2002-2005) and
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post-financial crisis pcriod (2010-2016) and significant at the 10% level in post-financial crisis

pcriori (2010-2016). It is positive and statistically insignificant in full-sample period (2002-2016)

and prc-financial crisis period (2002-2005). Which means that in case of holding risky securities

thcrc is positivc prcmium for the investors.

I* Modcl 2 whcrc squarcd bcta is addcd as an explanatory variable, the coefficient of squared beta

is positivc i1 thrcc out of four sub-pcriods and statistically significant in two out of four sub-

pcriods of palcl Il. T'he results illustrate tliat the risk retum relationship is non-linear in fuIl-sample

pcriod (2002-2016) and during-financial crisis period (2006-2009). The downside beta has a

positivc and insignilicant risk premium only in pre-financial crisis period (2002-2005) and a

lcgativc a1d statistically significant risk premium in remaining sub-periods, which is against the

proposcd hypothesis.

'l'hc thircl modcl, in pancl C of the table, shows the result when standard deviation is added to

silrplc risk rcturn modcl. 'l'hc rcsidual risk is positive for all sub-periods except in pre-financial

crisis pcriod (ZOO2-2005) and statisticatly significant in pre-financial crisis period (2002-2005)

ancl posr-fi1ancial crisis period (2010-2016) at the 5Yo and lOYo level of significance. The

downsiclc bcta has a positivc risk prcrnium in all sub-periods except in during-financial crisis

pcriod (2006-2009) but statistically significant in post-financial crisis period (2010-2016). The

rcsrdual risk has a statistical significant effect and shows that in pre-financial crisis period (2002-

2005) and post-filancial crisis period (2010-2016) systematic risk is priced in equilibrium. This

also cxplains that thc single factor bcta competent in explaining the risk-return relationship. The

rcsults also sratc thc addition of residual risk turns the simple risk return relationship model

appropriate and fit to thc thcory suggested by Markowitz (1952) according to which there is a

positivc rcward lor thosc invcstors who face the downside risk.
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Table 4.8: am"rage nitk Premium for the DR-CAPM of Estrada (2002)

Panel A: Model 1: ri= f,s + I1 P;+ €1

Full sample period

Pre-Financial crisis period

During-Financial crisis period

Post-Financial crisis period

-0.105**i
(o.ool

-0.056***

(o.oo)

_0.123***

(o.oo)

-0.106*+r

(o.oo)

0.012

(0.01)

-0.020

(0.0u

0.005

(0.01)

-0.009*

(0.01)

0,028

0.060

0.006

0.068

0.007

0.030

-0.019

0.047

Pancl B: Model2: 11=)\6+[19r+lzFi2+el

)r:tro trr )tz R2 Adjusted R2

Full sample period

Pre-Financial crisis period

During-Financial crisis period

Post-Financial crisis period

-0.090*** {,082*** 0.089*rr
(0.01)

-0.060*tr
(0.01)

(0.00) (0.03)

_0.101*** -0.034**

(0.03) (0.03)

0.009 -0.031

(o.os) (0.0s)

_0.113r*r -0.065t* 0.048t**

0.219

0.074

-.t78

0.122

0,185

0.012

0.137

0.081

(0.00) (0.02)

(0.02)

0.0r2
(0.01)

Panel C: Model 3: ;;= ls .r)t1 9r + tra SD(er) + ei

tro ]rr )tz J\r R2 Adjusted R2

Full sample period

Prc-Financial crisis period

During-Financial crisis period

Post-Financial crisis pcriod

-0.105***

(0.00)

-0.054*rt
(0.00)

-0.124* * *

(0.00)

-0.1021* *

(0.00)

0.023

(0.02)

0.022

(0.02)

-0.011

(0.02)

0.011.*

(0.01)

-0.059

(o.os)

-0.27t*:
(0.11)

0.086

(o.oe)

-o.282***
(0.06)

0.037

0.219

0.030

0.367

0.004

0.t67

0.018

0.337

Panel D: Model 4: r;= f,s +,\1 p1 + trr gr2 + trr SD(et) + ei

)\o trr )\z l,r R2 Adjusted R2

Full sample period

(0.01) (0.03)

Pre-Financial crisis period -0.056*** 0.038

(0.01) (0.04)

During-Financial crisis period -O.L14itt -0.070*'

(0.01) (0.03)

Post-Financial crisis period -0.102i** 0.009

-0.090**t -0.076** 0.088*r*
(0.03)

-0.018

(0.04)

0.046**
(0.02)

0.001

(0.01)

-0.o22

(0.08)

-0.255**
(0.11)

0.039

(0.08)

-0.279+**
(0.07)

0.220

0.223

0.183

0.367

0.169

0.143

0.120

0.321

(0.00) (0.02)

dbyitsstandarddeviationandinparenthe5is'*,l*,and***atthe1%,5%,and
10% level of significance.
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Table 4.9: Average Risk Premium for the Downside and Upside CAPM of Estrada (2002)

;;= le + l,1FiD + Az piu + ei

tro trr trz R2 Adjusted R2

F,Ik"rpl" p""i"d -0.103*** 0.039+* -0'021* 0'094 0 055

(0.00) (0.02) (0.0u

Pre-Financial crisis pcriod -0.052*** -0'001 -0.027 0.178 0.123

(o.oo) (0.02) (0.01)

During-Financial crisis period -0.123*** -0.031* o.015ft* 0.111 0.135

(o.oo) (0.02) (0.01)

post-Financial crisis period -0.1"03*** -0.001 -0.103*++ 0.155 0.115

(0.00) (0.01) (0.00)

Note:'l'hc valuc ofcach .o.t'f,.ic,rt i. folto*"d by itt standard deviation and in parenthesis. *, **, and *** show significance at

lhc lo/o,5% and l0% lcvcl olsignihcance, respcctively.

In multivariatc modcl, wherc all regressors are combined, shows that the residual risk estimates

arc sarre as in Panel C. 'l'lic non-linear bcta is positive in full-sample period (2002-2016), during-

financial crisis pcriod (2006-2009) and post-financial crisis period (2010-2016). But statistically

signil-rcant in full-sample period (2002-2016), during-financial crisis period (2006-2009). The

ciowlsiclc bcta has a positive and statistically insignificant risk premium in full-sample period

(2002-2016), and during-financial crisis period (2006-2009) at the 5% level of significance. In

combinc modcl whcrc joint hypothesis is tested, shows that the risk return relationship is positive

and lincar in pre-financial crisis period (2002-2005) and post-financial crisis period (2010-2016)

but arc statistically insignificant. There is a positive reward for the investors who hold risky

sccuritics"'fhe rcsidual risk cxplains the cross-section ofrisky assets only in pre-financial crisis

pcriod (2002-2005). llowevcr, in remaining sub-periods the residual risk is not able to explain the

cross-scction of risky sccllrities.

Ovcr all thc rcsults for the downside beta of Estrada are also unsatisfying. These results are similar

to obscrvation of Galagedcra and Brooks (2005) and Charemushkin (2011) who also witnessed

unsatisfying results tor DR-CAPM. The downside beta has positive but statistically insignificant
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rclationship. Thc estimates also show that there are some risky securities that have negative and

statistically signilicant relationship with falling market. These finding are not consistent with the

proposcd hypothcsis. l'hc othcr risks: residual risk and squared beta have different effects with

rcspcct to statistical significance. The squared beta is positive and statistically significant in most

of thc examined periods, which means model is non-linear. However the residual risk is negative

and statistically significant in most of thc examined periods, which means unsystematic risk is

pricecl in cquilibrium. Abbas et al. (2012) found thc DR-CAPM untrue for Pakistani equity market.

Table 4.9 prescnts thc rcsults of a model in which upside and downside beta are combined in a

single cqnation. 'fhc rcsults show that the downside beta has negative risk premium in all sub-

pcriocls and statistically significant at the l% level of significance in during-financial crisis period

(2006-2009)" In full-sample period (2002-2016), it is positive and statistically significant at the

5volcvcl of significance. The upsidc beta is negative all sub-periods except in during-financial

crisis pcriod (2006-2009) and statistically significant in all sub-periods.

According to Ang ct al. (2006), by holding risk stocks investors claim for positive compensation

lbr bcarilg risk. The asscts that are conelated to rising market, have a tendency to pay greater

payofls. 'I'hus, the lcss risky asscts, the lower the requircd rate of return. This theory holds true in

ftrll-sarnplc pcriod (2002-2016) in which risk premium associated with downside beta is positive

and risk prcmium for upside beta is negative, with R2 :9%o and adjusted-R2 : 55%. Where as in

rcrlaining sub-pcriods, the DR-CAPM does not hold true" The estimates do not support the theory.
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Chapter 5

Conclusion

5.1 Summary and Conclusion

'l'hc standard CAPM is the well-known and far and wide understood one risk factor model, which

cxplains a positive and lincar risk-rctum relationship. The standard CAPM has productively served

to clrangc thc statc of mind of academicians and investors (Harrington,1993). Moreover, this

modcl has bccn widcly tcstcd. Sorne scholars approved the standard CAPM (Lau and Quay, 1974).

IIowcvcr, others ((Javaid and Ahrned, 2008), and (Hanif, 2009)) criticized the applicability of this

rnodcl. Converscly, most of the empirical evidences regarding the validity of CAPM are against

thc assumption ol'CAPM. The CAPM claimed that deviation in portfolio retums can be explained

by Singlc-Iractor bcta. Many studies such as Banz (1981), Basu (1983) Bhanduri (1988) and Miller

( I 999) calnc ro thc conclusion that a singlc-factor beta as used by Sharpe (1964) is unable to offer

thc appropriatc clarification of cross-sectional expected retums. Foremost studies in this regard are

lrama and Frcnch (1992,1993, and 1996) and Jegadeesh and Titman (1993) who suggested size

ancl valuc cll'cct, momcntLull cffect, and Book-to-market ratio as explanatory variables. So this

standard rnodel was rcjcctcd due to failure of its main assumptions" When the mean-variance

approach is uscd as a risk rncasure it equally weights the upside and downside fluctuations of

rcrums and do not scparate them. For asymmetric return distribution, variance classifies an asset

with cithcr positively or negativcly skcwed distribution as a risky asset.

In orclcr to ovcrcome these shortcomings, Markowitz (1959) suggested the semi-variance risk

mcasurc callcd DR-CAPM as morc appropriate risk measure. Investors should focus more on the
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downsidc risk than the risk in general. 'l'he DR-CAPM is appropriate whcn underlying distribution

is tlott-notmal, asymmetric and it gives different weights to upside and downside risk by separating

tlrc return fluctuations. Kahncman (1979) and Gul (1991) also emphasized that in an investor's

utility function losses should be focused more by giving more weights to the losses than gains.

'l'hc downside risk is popular among investors because it separates the return fluctuations (Abbas,

ct al. 2006).

Scvcral rrodcls wcrc dcvclopcd in order to conceptualizethe downside risk that is the failure to

aclricvc thc target ratc of return. Bawa and Lindenberg (1977) consider the co-variation of asset

rctums with a declining market as a downside risk. Fishburn (1977) ruminates risk as the return

on assct is bclow specific targct rctum. The downside movement of market returns are identified

as a downsidc risk by I{arlow and Rao (1989). According to Estrada (2002), downside risk is when

both thc assct rctum and markct return are lower than the benchmark rate. The DR-CAPM explains

tnarkct behavior in a bctter way in Pakistan Stock Market (Ahmed and Zaman (1999), Abbas et

al" (2006), Tahir et al. (2013), and Rashid and Hamid (2015)). In context of othermarkets, the

I)l{-CAPM fiound to bc tlie appropriate and efficient measure of risk e.g. Ang et al. (2006) for New

York Stock llxchangc, Grootvcld and Hellerbac (1999) for US Stock Exchange, Post and Vliet for

(2005) LJS Stock Exchangc, Galagedera and Jaapar (2009) for Malaysia Stock Exchange and

Aflavanas ct al,(2010) for London and Paris Stock Exchange, separately.

'l-his study cmpirically testcd the standard CAPM and DR- CAPM to examine the cross-section of

risky stocks tradcd at PSE. A total of 50 financial institutions comprising of Islamic and

convcntional banks, Mudarabah Companies, and Mutual Funds Cornpanies listed on PSE were

obscrvcd for pcriod from January 2002 to April 2016. The full sample was further divided into

thrce calcgorics namcly prc-financial crisis period (2002-2005), during-financial crisis period



(2006-2009), and post-financial crisis period (2010-2016). These instirutions have high market

capitalization and continues listing throughout the selected period. For this analysis, the study used

rnonthly closing stock priccs of the selected financial institutions. The study carried out the

cxamination following Fama & MacBeth (1973) two pass regression analysis using GMM in the

lirst pass and GLS in the sccond pass. Thc procedure used for this analysis to expected rate of

rcturn usit'tg thc standard CAPM by calculating bcta (B) through slope. The findings and results of

this prescnt study favorcd the rnain assumption of the standard CAPM. The risk-return relationship

appcarcd to be lincar in 3 out of 4 examined sub-periods. The study concluded that the standard

CAPM is not suitablc for the Pakistani financial institutions due to statistically significant intercept

tcrm. 'l'he rcsults ol'thc present study for the standard CAPM were found to be similar to the

finclings of Iqbal and Brooks (2007), Javaid and Ahmed (2008), Hanif (2009), Bhatti andMirza

(2014) and Rashid and Ilamid (2015) in Pakistani context. However, with reference to other equity

markcts thc findings are similar to the Grunewald and Fraser (1997) for Australia, Quo and Peron

(2005) lor US, Michailidis (2006) for Grcek, Ilui and Christopher (2008) for Japan and USA, Jhiri

(201 1) lbr Jordan, and Kruger (201 l) for Johannesburg"

Iior thc downsidc risk bascd CAPM, the study focused on downside betas developed by Bawa and

l,indcrbcrg (1911), Fishbum (1977), Harlow and Row (1989), and Estrada (2002). The study also

compared four downsidc risk measures (bctas) on performance basis, to identify the better

dowrrside beta (risk mcasure) among Bawa and Linderberg (1977), Fishburn (1977), Harlow and

Itow (1989), and llstrada (2002) that explains expected stocks return for the financial institutions

and to cxplorc that invcstors trcats diflcrcntly the stock that are highly correlated to the downside

markct and thc stocks that arc highly correlated with the upside market. The results for Bawa and

I.indcnbcrg (1977) downside risk based CAPM are very poor, as they shown negative and also
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statistically significant risk-return relationship. Fishburn (1977) downside risk base CAPM

appeared to be more appropriate risk measure for the Islamic and conventional financial

institutions listed on Pakistan Stock Exchange, as there is positive and statistically significant

prcmium for holding risky securities. The risk-return relationship is linear in some sub-periods and

in some sub-periods it is significantly nonJinear. The DR-CAPM of Harlow and Row (1989) also

disclose positive and statistically significant risk-return relationship in most of the examined sub-

periods. However, the results for Estrada (2002) present inconclusive result, which shows

downsidc bcta of Estrada (2002) a deficient measure of risk for the financial institutions of

Pakistan.

When both the standard upside, and the downside beta (risk premium) are examined in a single

equation framework for Islamic and conventional financial institutions, the downside and upside

beta of Bawa and Lindenberg (1977) appeared with theoretically inappropriate sign. The downside

bcta of l?ishburn (1977) appeared with theoretically appropriate sign which is a positive and also

statistically significant and upside beta appeared with theoretically inappropriate sign and also

sratistically insignificant. The downside beta of Harlow and Row (1989) theoretically appropriate

sign and upside beta appeared with theoretically appropriate sign in 2 out of 4 sub-periods but

statistically insignificant. The downside of Estrada (2002) appeared with a negative sign which is

thcoretically inappropriate and upside beta appeared with positive sign which is theoretically

apnropriate.
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5.2 Limitations and Recommcndations for Further Research:

r 'fhe present study analyzed the monthly closing price of the stocks, however daily and

wcckly closing priccs of thc stocks can also be used in order to obtain the appropriate

results.

This study evaluated the stocks'returns ofthe financial institutions that comprise of Islamic

and conventional banks, Mudarabah Companies and Close-end mutual fund Companies.

Flowevcr, other financial institutions like Insurance Companies, Investrnent Banks,

Invcstments Companies, Leasing Companies, and Future Contracts can be used for

downside risk analysis.

The downside beta comparison can also be extended by add the downside beta as proposed

by Hogan and Warren (19740 to find beta that better explains the expected returns for

investors. Besides this, some new downside risk based betas can also b searched and

utilized for this purpose.
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Appendix

'l'his empirical analysis will be carried out for 58 financial institutions that include Islamic and

conventional banks, Mudarabah companies and Closed-end mutual fund companies listed at PSE.

List of these financial institutions is following:

List of Islamic and conventional banks

Symbol

ABL

AKBL

BAFL

BAI.iL

BIPL

BOK

BOP

FABL

HBL

HMB

JSBL

MCB

MEBL

NBP

NIB

SBL

SCBPL

Bank

Allied Bank Limited

Askari Bank Limited

Bank Al-Falah Limited

Bank AL-Habib Limited

Bank Islami Pakistan Limited

Bank of Khyber

Bank ofPunjab

Faysal Bank Limited

Habib Bank Limited

Habib Metropolitan

JS Bank Limited

MCB Bank Limited

Meezan Bank Lirnited

National Bank Pakistan

NIB Bank Limited

Samba Bank Limited

Standard Chartered Bank Limited

76



SILK

SMBL

SNBL

UBL

Symbol

DOMF

FDMF

CASF

INMF

PGF

PIF

POAF

PUDF

TSMF

List of Close-End Mutual Funds

Silk Barrk

Summit Bank

Soneri Bank Ltd

United Bank

Company

Dominion Stock Mutual Fund

First Dawood Mutual Fund

Golden Arrow Fund

lnv. Mutual Fund

PICIC Growth Fund

PICIC hrv. Fund

Pak Oman Advance Fund

P.S. Fund

Tri-Star Mutual Fund

Company

Allied Rent Mudarabah

B.F. Mudarabah

B.R.R.Guardian

Crescent Standard Mudarabah

First AL-Noor Mudarabah

First Constellation Mudarabah

List of Mudarntlah Companies

Symbol

ARM

BFMOD

BRR

CSM

FANM

FCONM
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FECM

FEM

FFLM

FHAM

FIBLM

FIM

FIMM

FISM

FNBM

FPJM

FPRM

FTMM

F'TSM

F'UDLM

KASBM

MODAM

PAKMI

PMI

SCM

SINDM

TRSM

UCAPM

First Elite Capital Mudarabah

First Equity Mudarabah

First Fid. Leasing

Habib Mudarabah

F. I.B.L. Mudarabah

First Investment Mudarabah

First Imrooz Mudarabah

First Islarnic Mudarabah

First National Bank Mudarabah

First Punjab Mudarabah

First Paramount Mudarabah

First Treet Manufacturing Mudarabah

Tri-Star 1st. Mod.

U.D.L. Mudarabah

KASB Mudarabah

Mudarabah Al-Mali

Pak Mudarabah

Prud Mudarabah I't

Standard Chartered Mudarabah

Sindh Mudarabah

Trust Mudarabah

Unicap Mudarabah

ffi,,




