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Preface 

This dissertation is submitted in partial fulfillment for the degree of Doctor of Philosophy to the 

Department of Management Sciences, Bahria University Islamabad. It is an original, unpublished 

academic research by the author. It covers the broader area of asset pricing theory in Finance and 

particularly the capital asset pricing model (CAPM) in the context of Pakistan’s emerging equity 

market i.e. the Karachi stock exchange. This dissertation is the outcome of the author’s hard 

work over the last four years under the supervision of the supervisory panel comprising of Dr. 

Atta ur Rahman and Dr. Zahid Mahmood.  

This dissertation provides a comprehensive overview of the literature on the capital asset pricing 

theory. It provides a review of literature on both the conditional and unconditional versions of 

the capital asset pricing model as well as the downside risk based asset pricing model. This 

extensive review of literature enabled the identification of gaps in the literature and the 

development of the hypotheses for empirical testing. Broadly it allowed for the development of 

the underlying theoretical and conceptual framework.  

The dissertation is based on positivistic epistemology and hence quantitative methods are used to 

empirically investigate the validity of the different capital asset pricing models in the context of 

emerging equity market of Pakistan i.e. Karachi stock exchange. Econometric models and 

statistical tests are used to test the stated hypotheses entailed in the different asset pricing 

models. However, all the tests of the hypotheses are in cross-sectional settings and the results 

may significantly vary if time-series tests were used. In addition the results are based on tests 

conducted on stock portfolios and may vary if individual stocks were used in the cross-sectional 

tests.  

The dissertation profoundly contributes to the literature on asset pricing theory in Pakistan as it 

investigates the different asset pricing models using a more robust methodology, larger sample 

size and newer versions of the capital asset pricing model in both conditional and unconditional 

form.  The findings of this research are inconclusive on the empirical validity of the different 

capital asset pricing models and hence require further theoretical and empirical probes. 

Muhammad Akbar  
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ABSTRACT 
 

Though there is   plethora of asset pricing models proposed to explain the cross-section of asset 

returns, however, these models require ideal perfect conditions which are grossly present in 

developed markets of the world. The present study aims to investigate the empirical validity and 

comparative performance of the traditional capital asset pricing model (CAPM), the higher-

moment CAPM and the downside risk based CAPM in explaining the cross section of stock 

returns in the emerging equity market of Pakistan. Given the acclaimed theoretical supremacy of 

the downside risk based CAPM it is expected to perform better at explaining the cross-section of 

stock returns in the Pakistani equity market, i.e. KSE. For empirical analysis, this study uses the 

Fama-MacBeth methodology (Fama & MacBeth, 1973). Accordingly a sample of 313 stocks 

from 30 different sectors listed on the Karachi stock exchange is used to form portfolios and the 

KSE100 index is used as a proxy for the market portfolio. Monthly data on all the variables was 

obtained over sample period July 2000 to June 2011. The six month’s Treasury bills rate is used 

as a proxy for the risk free rate. Time series regression and cross sectional regression techniques 

are used for empirical analysis in line with the Fama-MacBeth methodology. To overcome the 

problem of heteroskedasticity in the cross sectional regression, the models are estimated using 

two alternative techniques; white heteroskedasticity-consistent standard errors and covariance 

matrix and generalized least squares (GLS). Further the traditional CAPM and the higher-

moment CAPM are also estimated in the conditional form using generalized autoregressive 

conditional heteroskedasticity (GARCH) model.  

The findings of the present study on the empirical validity of the traditional CAPM, the higher-

moment CAPM and the downside risk based CAPM are mostly mixed and inconclusive. This 

implies that though the downside risk based CAPM may have a stronger theoretical background; 

however, empirically it performs no differently than the traditional CAPM and higher-moment 

CAPM in explaining the cross section of stock returns in the KSE. In the empirical estimation of 

all the models, the intercept terms has been mostly found to be statistically insignificant which 

evidences the absence of consistent mispricing at the KSE over the sample period. This finding is 

consistent with the underlying theories of the traditional CAPM, the higher-moment CAPM and 

the downside risk based CAPM which state the hypothesis that the intercept term should be 



xvii 
 

statistically insignificant. The findings of the study suggest that there is no statistically 

significant risk premium for systematic risk as defined in traditional CAPM, higher-moment 

CAPM and the downside risk based CAPM over the full and sub-sample periods. However, the 

unconditional systematic risk in the traditional CAPM has been found to positive and 

statistically significant over the sub-sample period of July 2007 to June 2009 using GLS as 

estimation technique.   

The findings of the present study show that co-skwness and co-kurtosis risks are mostly 

insignificantly priced in conditional and unconditional form over the full and sub-sample 

periods. However, over the sub-sample period of June 2007 to July 2009, the unconditional co-

skewness risk is negatively and statistically significantly priced, using white heteroskedasticity-

consistent standard errors and covariance matrix in the cross-sectional regression, which is 

consistent with the theory of higher-moment CAPM. The co-skewness risk has also been shown 

to be marginally statistically significantly (at 10 percent) and correctly priced over the full 

sample period using the three moment specification using white heteroskedasticity-consistent 

standard errors and covariance matrix. The findings also revealed  that co-kurtosis risk is 

positively and statistically significantly priced over the sub-sample periods of July 2003 to 

February 2006 and July 2003 to June 2005 using GLS as estimation technique in the cross 

sectional regression. 

Based on the major findings of the present study, it is concluded that there is lack of substantive 

evidence to validate any of the competing asset pricing theories i.e. the traditional CAPM, the 

higher-moment CAPM and the downside risk based CAPM in the KSE. Hence it may be implied 

that the KSE is an inefficient equity market and does not provide a fair risk-return trade-off. It 

implies that any diversification based on the underlying theory of any of the asset pricing models 

investigated in the present study may result in poor investment performance and losses. Investors 

should give more attention to obtain and analyze information that is adequate, accurate and 

timely. The stock markets in Pakistan should be demutualized to reduce the role of insider 

trading, private information as well as speculation and manipulation of the market by few 

influential market players. For future research the market micro-structure may be considered 

and investigate to explain the cross-section of stock returns in the KSE. 
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CHAPTER 1 

INTRODUCTION 

 

 This chapter entails an overview of the field of inquiry and deals with the answers of what, why 

and how of the present study. It contains an explanation of what this study is all about, why this 

study is important i.e. the aims of the study and a brief discussion of how and where the study 

was conducted. The first part of the chapter contains introduction of the background of the topic 

and problem statement. Subsequently the chapter outlines the significance of the research topic 

and signifies the need for the present study 

 

1.1 The Field of Inquiry  

In the investment context it is important to know the risk and the return of any given investment 

or asset. Hence the measurement of risk and the corresponding return for risk are the two 

elements in any asset pricing model. The conventional wisdom suggests that the higher is the risk 

of an investment, the higher is the return (Markowitz, 1952). If risk is measured erroneously then 

it may result in inaccurate expected return and hence poor investment performance. For fair 

valuation of any investment, it is important to have fair measurement of risk and return.  

Theoreticians and researchers in the past have made quite a few attempts to develop asset pricing 

models that result in fair measurement of risk and return. The most prominent of these attempts 

has been the capital asset pricing model (CAPM) which is based on market equilibrium (Sharpe, 

1964; Lintner, 1965). Assuming perfect market conditions it postulates that the only relevant risk 

that the market prices significantly is the systematic risk and hence investors’ required rate of 

return is a function of the risk free rate, the systematic risk of the investment and the market 

price (risk premium) for systematic risk. Given the imperfect market conditions observed in 

reality and the lack of empirical support, other modified versions of the CAPM have also been 

proposed and empirically tested (e.g. Merton, 1973; Breeden, 1979; Banz, 1980). To augment 

the theory of the traditional CAPM and overcome some of its limitations theoretical and 
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empirical limitations the higher-moment CAPM was presented as an alternative (Kraus and 

Litzenberger, 1976, Harvey and Siddique, 1999; Christie-Davis and Chaudhry, 2001). This 

model included the third and fourth moments i.e. co-skewness and co-kurtosis respectively, as 

additional measures of systematic risk that are expected to be also significantly priced in the 

market place. It theorizes that systematic covariance risk and systematic co-kurtosis risk are 

positively priced while systematic co-skewness risk is negatively priced by investors. As an 

alternative and extension of the asset pricing theory, downside risk based CAPM has been 

proposed and both theoretically and empirically supported in the recent past (Harlow and Rao, 

1989; Post and Van Valiet, 2006). These models have been claimed to be superior in determining 

the required rate of return of the investors especially in emerging equity markets (Estrada, 2002). 

Each of these models has defined risk differently and hence may result in different estimation of 

expected returns and valuation.  

Pakistan has an emerging equity market. The country requires to have fair assessment of risk and 

return for stable, prosperous and growing equity market and economy. This study is a 

comparative empirical investigation of the traditional CAPM, its higher-order moment 

extensions and the downside risk based CAPM in the emerging equity market of Pakistan i.e. the 

Karachi Stock Exchange (KSE). The aim is to establish the empirical validity of these asset 

pricing models in explaining the cross section of stocks’ risk-return tradeoff in the KSE. Given 

the claimed theoretical supremacy of the downside risk based CAPM (Estrada, 2002; Post and 

Van Valiet, 2006) it is expected to outperform the traditional CAPM and the higher-order 

moment CAPM in the equity market of Pakistan. 

 

1.2 Background of the Study 

The stock market capitalization of emerging market economies increased from $171 billion in 

1986 to $1.9 trillion in 1995 (Gay, 2008). Over the next ten years it grew to $5 trillion in 2005 

(Yartey, 2008). A transition towards deregulation of the economy and privatization of state-

owned enterprises are considered as main characteristics and drivers of the stock market 

development in emerging markets over this period (Yartey, 2008).  
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The demographic, social, political and economic features of these emerging economies present 

tremendous growth potential. O’Neill et al (2005) analyzed the performance of four emerging 

market economies i.e. Brazil, Russia, China and India, as well as included eleven more countries 

and referred to them as the “Next Eleven”. These emerging economies include Pakistan, South 

Africa, Egypt, Bangladesh, Iran, Indonesia, Korea, Mexico, Nigeria, Philippines, and Vietnam.  

They discussed and explained the potential of these economies to become the largest economies 

of the world after the BRICs i.e. Brazil, Russia, India and China by the year 2050. However, they 

stated that it could happen provided that the forecast conditions are met and the potential in each 

country is realized effectively and efficiently.  

The given immense potential and significance that emerging economies have and their rising role 

in world economy, it must be understood that they present unique features than developed 

economies. The equity markets in particular are of greater significance as they have pivotal role 

in stimulating savings and investments and reducing the cost of capital needed by firms to 

achieve growth and realize their potential. Subsequently it is argued that asset pricing models 

(e.g. CAPM and APT) better suit the developed economies as the assumptions they entail make 

them more compatible with developed markets than stock markets of emerging economies 

(Richards, 1996).  

An extensive review of literature suggests that emerging markets vary in their responses to 

economic, political and fiscal changes as compared to developed markets mostly because of the 

institutional, developmental, size, liquidity and cultural differences (Claessens et al, 1995; 

Diamonte et al, 1996; Martin and Rey, 2006).  In emerging economies, economic and political 

changes are subtle and fade away quickly which is contrary to what develop economies 

experience. The skills and expertise of market participants in anticipating, obtaining, analyzing 

and interpreting information are normally not up to the mark in emerging markets. The level of 

investment awareness in specific and literacy in general are low. Further these emerging markets 

may not be a level playing field (Claessens et al, 1995). 

The quality and adequacy of information that is made available are highly questionable. 

Additionally it is difficult to predict the equity markets of these economies as values of variables 

often are at extremes. There is very little, if any, stability in economic trends. Growth prediction 
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is a very complex endeavor as it takes very little to spoil any base that has been developed over a 

period of time. This took place in South East Asia in the late 90’s (Richards, 1996). 

Despite the hindrances and peculiarities of emerging economies, predicting the equity market is 

something that needs a comprehensive research effort to explore the dynamics of emerging 

equity markets. The present study investigates the comparative empirical performance of the 

application of capital asset pricing model (CAPM), its higher-moment extensions and the 

downside risk based CAPM in the equity market of Pakistan i.e. the Karachi stock exchange 

(KSE). The key objective of the study is to investigate these asset pricing model(s) empirically 

and establish that whether the downside risk based CAPM explains the cross sectional variations 

in stock returns in the KSE better than the traditional CAPM and higher-order moment CAPM.  

1.2.1 Asset Pricing Models 

An extensive literature in the discipline of finance on asset pricing models indicates the 

importance of asset pricing and the subsequent interest of academicians, researchers and finance 

professionals (Sharpe, 1964; Merton, 1973; Rubenstein, 1973; Estrada, 2002). These asset 

pricing models have been broadly classified into single factor and multifactor asset pricing 

models. The following section provides a comprehensive overview of the three asset pricing 

models (the traditional CAPM, the higher-moment CAPM and the downside risk based CAPM). 

The present study empirically compares these models in the context of Pakistani equity market 

i.e. the KSE.  

1.2.1.1 CAPM: The Traditional Framework 

Markowitz (1952) has been credited with the formulation of modern portfolio theory. Sharpe 

(1964) and Lintner (1965) developed the capital asset pricing model (CAPM) as they extended 

the work of Markowitz to develop a formal theory of capital asset pricing. Following Markowitz 

theory, the Sharpe-Lintner CAPM assumes that investors only consider the mean and variance of 

the returns of any asset. The Sharpe-Lintner CAPM consistent with the modern portfolio theory 

of Markowitz (1952) assumes that the relevant risk of any asset is the non-diversifiable risk that 

cannot be eliminated or reduced in a portfolio. Hence it postulates a linear relationship between 

the returns and risk of an asset. It measures the risk of an asset as the variability of asset returns 
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relative to the returns of a well diversified portfolio i.e. market portfolio. One of the 

advantageous of the CAPM is that it can be applied to portfolio of assets in the same manner is it 

can be to individual assets.  

Black et al (1972) were the first to report substantial empirical support for the validity of CAPM 

in equity markets. Their sample consisted of all stocks that traded on the New York Stock 

Exchange (NYSE) over sample period 1931 to 1965. Rather than using individual stocks, they 

formed 10 portfolios and used monthly returns data to test the linear relationship between 

portfolio returns and portfolio betas. Forming portfolios results in reduction of diversifiable risk 

and hence improves the estimation of beta which is based on non-diversifiable risk only. Their 

findings were consistent with the theory of the CAPM as they reported a near linear relationship 

between returns and betas. This relationship was also confirmed by Fama and MacBeth (1973). 

However, Roll (1977) and Ross (1977) proved that the Sharpe-Lintner CAPM does not hold in 

presence of inefficient proxy market portfolio. Their argument is that the proxy portfolio does 

not include all assets and hence under-represents the true market portfolio which is mean-

variance efficient.   

The efforts, however, continued on both theoretical and empirical level to find support for the 

CAPM. Merton (1973) developed the inter-temporal capital asset pricing model (ICAPM) as he 

relaxed the assumption of one period investment horizon. Bollevslev et al (1988) also developed 

their version of the CAPM relaxing the assumption that investors have identical expected 

distributions of asset returns. Another aspect where the CAPM theory extensively developed 

comprises of the development of multifactor models. For example, Banz (1981) included size as 

an explanatory variable in the CAPM. The findings of Banz’s study suggest that size measured 

as market capitalization is better measure than beta for explaining the cross sectional variations 

in security returns. Specifically the findings suggest size of the firm (market capitalization) is 

inversely related with average returns. However, Banz’s findings must be considered cautiously; 

the findings do not reject the CAPM theory rather extends it.   

Sauer and Murphy (1992) investigated the validity of CAPM for the German Stock market and 

concluded that it effectively explained the variations in stock returns in the German Stock 

Market. Jagannathan and Wang (1993) in response to Fama and French (1992) argued that the 
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proxy portfolio of all stocks as a reasonable substitute for the market portfolio and constant betas 

over time are unreasonable assumptions. They used human capital as an additional explanatory 

variable in the CAPM and reported that the model explained 28% of the variations in returns of 

the 100 portfolios studied by Fama and French (1992) who failed to provide empirical support 

for the CAPM. They reported that CAPM explained 57% of the variations in returns when betas 

were allowed to vary over business cycles. However, relative size was not found to be 

statistically significant in explaining variations in returns after accounting for sampling error. 

However, Fama and French (1992), Davis (1994), and Miles and Temmermann (1996) failed to 

empirically find support for the CAPM.  

Based on the above discussion, it may be contented that the traditional CAPM and its extensions, 

although have sound theoretical background, cannot be empirically substantiated. The lack of 

empirical support for the CAPM theory has been attributed to biases in the tests of asset pricing 

theory (Naqvi, 2000). For example, Roll (1977) points to the fact that the proxy portfolio based 

tests of CAPM are tests of the proxy portfolio being efficient or not and not the tests of the 

CAPM which is based on true market portfolio. Roll also pointed out towards the problem of 

type II error in the tests of CAPM. Miller and Scholes (1972) proposed that test of CAPM is no 

problem when the risk free rate is non-stochastic. However, when the risk free rate is time 

dependent and shares correlation with the market return then estimated betas will be biased as 

encountering omitted variable bias becomes inevitable. They then argue that given that market 

return and interest rate are negatively correlated, a rise in risk free rate results in better returns by 

the market. They explained that this leads to an upward bias in the intercept term and a 

downward bias in beta.  

The presence of heteroskedasticity has also been identified to be another cause for upward bias 

of intercept term and downward bias of beta in the traditional CAPM (Naqvi, 2000). Miller and 

Scholes (1972) also point out that the two stage methodology of testing CAPM proposed by 

Fama and MacBeth (1973) is problematic. Naqvi (2000) points out that tests of CAPM based on 

time series regression assume risk premium and betas to be stationary. However, this may not be 

the case. Generally the CAPM assumes that investors are price takers. This may not be normally 

the case in emerging stock markets that lack both size and depth.  
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The strength of CAPM lies in its intuitive appeal as a result of sound theoretical background. It 

assumes that investors are well diversified in the market place and hence only require risk 

premium for taking systematic risk as unsystematic risk is diversified in a well diversified 

portfolio. Hence no reward is given for taking unsystematic risk as diversification is free of cost. 

The systematic risk of an asset is measured by its covariance with the market portfolio. It 

assumes linear relationship between expected return and beta of a stock. Given its claimed 

theoretical appeal, however, the empirical results have failed to verify the theory of CAPM (e.g. 

Fama and French, 1992; Javid, 2009). There have been many explanations given for the 

empirical failure of the CAPM (Naqvi, 2000). However, counter arguments and evidence have 

been provided for these empirical findings e.g. Reingnum and Roll (1981), Lo and Mackinlay 

(1990), Roll and Ross (1994) and Kothari et al (1995).  

1.2.1.2 Higher-Moment CAPM: Extension of the Traditional Framework 

CAPM is based on quadratic utility function which assumes that investors choose investments 

based on expected returns and the variance of expected returns. However, this requires a) that 

probability distribution of investment returns is normally distributed and b) investors utility 

functions are of quadratic form. The subsequent tests of the CAPM assume that returns are 

normally distributed which is empirically an implausible assumption (Arditti, 1967; Harvey, 

1995). The higher-order moment based capital asset pricing models acknowledge the non-normal 

returns distribution and extends the basic CAPM with co-skewness and co-kurtosis as measures 

of systematic risk (Rubinstein, 1973; Harvey and Siddique, 1999). The propositions in the 

higher-order CAPM is that higher-order moments are significantly priced in investors’ required 

rate of returns which the study empirically investigates in the context of the equity market of 

Pakistan, i.e. KSE. The literature suggests that positive co-skewness should be negatively priced 

and negative co-skewness should be positively priced (Wolfle and Fuss, 2010). On the other 

hand positive co-kurtosis should be positively priced and negative co-kurtosis should be 

negatively priced in the investors’ required rate of return.  

Since the earlier experimentation of Rubenstein (1973) with higher order CAPM, theoretical and 

empirical development on the theory of CAPM continued. Kraus and Litzenberger (1976) 

proposed a three-movement CAPM which includes co-skewness to explain the variations in 

stock returns.  The proposition is that positive co-skewness will require negative market risk 
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premium and negative co-skewness will require positive market risk premium (Lim, 1989). 

Harvey and Siddique (1999, 2000) have extendedly investigated the inclusion of co-skewness as 

an explanatory variable and reported support for the three-movement CAPM. Bakaert and 

Harvey (2002), however, found that developed markets as against emerging markets do not 

reward investors for higher order movements. Homaifar and Graddy (1988) developed a four-

movement CAPM which includes co-kurtosis in addition to covariance and co-skewness to 

explain the variations in stock returns. Iqbal and Brooks (2007b) reported that beta and co-

skewness are correctly priced in the Karachi Stock Exchange (KSE). They found the risk-return 

relationship to be non-linear in the KSE and that the relationship was strong only in the recent 

past as the KSE became more liquid and the trading activity increased. Harvey (1995) and 

Hussain and Uppal (1998) investigated the distribution of stock returns in Pakistan and found 

that stock returns in the KSE are not normally distributed. Javid and Ahmed (2008) as well as 

Javid (2009) empirically investigated the Sharpe-Lintner CAPM. However, they found some 

empirical support for the conditional higher-moment CAPM.  

The theoretical and empirical aspects of the traditional CAPM and its variants (high-order 

CAPM) have been extensively investigated over the last four decades. These are some of the 

notable studies that have provided empirical support the higher-moment CAPM; Harvey and 

Siddique (2000), Hwang and Satchell (1999), Smith (2007) and Hung (2007). There have been 

few studies undertaken in Pakistan to see the validity of the CAPM and its higher-moment 

extension in Pakistani equity market. The most recent and notable studies include Iqbal and 

Brooks (2007b) and Javid (2008, 2009) who conducted investigation on empirical validity of 

higher-moment CAPM.  

1.2.1.3 The Down Side Risk Based CAPM: An Alternative Framework 

Markowitz’ modern portfolio theory explains that the risk and return of investments are 

effectively measured by variance and mean of the expected return from the investment. The 

measure of risk i.e. variance considers deviations both below and above mean equally 

contributing towards the risk perceived by investors. However, it is suggested that investors are 

more concerned with deviations below mean than deviations above mean (Libby and Fishburn, 

1977). The behavior of downside risk aversion has been claimed to be theoretically consistent 
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with Prospects Theory’s S-shaped utility functions of Kahneman and Tversky (1979) and Gul 

(1991). This family of utility functions assumes that investors weight losses more heavily than 

gains in their utility functions. Hence investors are loss averse, not risk averse. Estrada (2002) 

also criticized the use of variance of returns as a measure of risk for two reasons i.e. asymmetry 

and normality of returns. The arguments are that variance is a good measure of risk only when 

returns’ distribution is both symmetric and normal (Estrada, 2002).  

Empirical evidence contradicts both the underlying requirements of variance as a measure of 

risk. Therefore, semi-variance i.e. deviations below mean, is considered a better measure to 

reflect risk than variance (Estrada, 2002). As Estrada (2000) suggests that semi-variance has at 

least three advantages as a measure of risk: a) recognizes investors like upside risk b) more 

useful than variance when underlying distribution is asymmetric and otherwise at least as good 

as variance c) gives same information given by variance and skewness and hence is more 

efficient for use in asset pricing. Estrada (2002) provided evidence in support of the mean-semi-

variance behavior (MSB) as an alternative for mean-variance behavior (MVB). Estrada (2002) 

showed that expected utility and MSB were nearly perfectly correlated. The MSB framework 

assumes that investors exhibit risk aversion when returns are below investors’ target return and 

investors are risk neutral when returns are above the investors’ target return subject to the type of 

underlying return distributions (Artavanis et al, 2010). 

Markowitz (1959) suggested the use of semi-variance as a measure of risk in his seminal work 

on the development of modern portfolio theory. The first most notable attempt in this direction 

was taken by Hogan and Warren (1974). They developed an asset pricing model based on 

expected return semi-variance. Their model paralleled that of Sharpe (1964) and Lintner (1965) 

which use mean-variance framework.  

Following Hogan and Warren (1974), Bawa and Lindenberg (1977) developed a CAPM like 

asset pricing model using mean-lower partial moment (MLPM) framework. It uses returns below 

a fixed target level of returns to measure risk. Nantell and Price (1979) theoretically compared 

the mean-variance CAPM and the mean-semi-variance CAPM. Subsequently Price et al (1982) 

found that semi-variance risk based measures of risk are different than the variance based risk 

measures. They used data on the U.S. stocks over sample period 1927 to 1968. Their findings 
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suggest that the variance based CAPM beta overestimate the risk of high beta stock and 

underestimate the risk of low beta stocks. Their hypotheses were that expected return and 

downside risk share positive and linear relationship, borrowing and lending takes place at the 

risk free rate and that downside risk beta is a complete measure of risk.  On the bases of their 

findings they held that the Bawa and Lindenberg (1977) mean-lower partial moments (MLPM) 

based asset pricing model better reflects risk than the mean-variance based CAPM. Similar 

findings were reported by Post and Van Vliet (2006) for the U.S. market using data over sample 

period 1926 to 2002.   

Harlow and Rao (1989) provide a measure of downside risk (called the generalized mean-lower 

partial moment (MLPM)) based on downside deviations below average return of asset i and the 

market portfolio. The generalized MLPM measures the sensitivity of an asset’s returns (below 

and above mean returns) to changes in market returns below mean. They suggested that the 

general MLPM beta performed better as a measure of risk than the regular beta of the traditional 

CAPM. Harlow (1991) provided empirical evidence to support the MLPM framework of risk 

measures. Post and Van Vliet (2006) found that the value-weighted market portfolio was second-

order stochastic dominance efficient to all benchmark portfolios created on the basis of size, 

value and momentum. They found that mean-variance criterion performed poor relative to the 

second-order stochastic dominance efficient criterion. They argued that the mean-variance 

market inefficiency is caused by only taking variance as a measure of risk.  

Olmo (2007) introduced mean-variance-downside-risk (MVDR) CAPM to explain the 

statistically significant intercept terms in both the CAPM and downside risk CAPM. The MVDR 

CAPM also explains that stocks with positive correlation with stock market require positive risk 

premium and stock with negative correlation with stock market require negative risk premium. 

Hence it suggested that investors require higher risk premium for stocks that have higher 

correlation with market in downturns and lower risk premium for stocks that have lower 

correlation with market in downturns (Olmo, 2007).  

Ang et al (2001) analyzed the explanatory power of downside risk based risk measure to explain 

momentum effect using daily U.S. stock data from January 1964 to December 1999. They found 

that the average returns on stocks with the highest downside risk were greater by 6.5% per 
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annum over the average returns of the stocks with the lowest downside risk neutralizing the 

effect of market beta, the size effect, and the value effect. They concluded that the returns from 

momentum strategy could partly be explained by the high exposure to downside risk. However, 

they failed to find any noticeable pattern in the expected returns of stocks when ranked by third-

order moments as proposed by Rubinstein (1973), Kraus and Litzenberger (1976) and Harvey 

and Siddique (2000). They also found no significant pattern in expected returns of stocks when 

ranked by the fourth-order moment of Dittmar (2002) and the downside betas or upside betas of 

Bawa and Lindenberg (1977). Ang et al (2006) reported a 6% risk premium for downside risk 

and concluded that the average returns are higher on stocks that are highly correlated with the 

market in downturns.  

Another notable contribution to the theory of downside risk came from Estrada (2000). Estrada 

(2000) suggested using the ratios of the semideviations of the asset and market to measure 

systematic downside risk. This measure of risk was empirical supported as it explained the 

variations in the cross section of stock returns in emerging markets as well emerging market 

industries and the internet stocks. Estrada (2002) proposed the mean-semi-variance behavior 

hypothesis and provided empirical support for the downside CAPM (D-CAPM). Artavanis et al 

(2010) also found empirical support for the D-CAPM using data over sample period from 

January 1997 to December 2004 covering stocks listed in U.K. and France.  

To summarize, the CAPM and its higher-moment variants have theoretical inconsistencies and 

lack of empirical evidence. Therefore, the alternative specification of the CAPM assumes mean-

semi-variance behavior (MSB) by investors and assumes that investors give more weight to 

deviations below a target rate of return than deviations above a target of return. Hence stocks that 

are positively related with market in downturns should require higher risk premium than stocks 

that are negatively related with the market.  

A review of literature, however, suggests that downside risk based CAPM have not been put to 

empirical test in the Pakistani equity market (Abbas et al, 2011). The recent international 

evidence on the explanatory power of downside risk based CAPM is very promising (e.g. 

Estrada, 2002; Olmo, 2007). This study contributes to the literature on downside risk capital 

asset pricing models in the context of Pakistan. The present study investigates the empirical 
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validity of the hypotheses underlying these three asset pricing models and establishes their utility 

in explaining the cross section of stock returns.  

The traditional models of market risk and return have been found weak in predicting price 

behavior in developing and emerging markets. Price data of emerging markets is mostly not 

normal. Consequently predictions become difficult and any conclusions made are questionable. 

Additionally emerging economies have different characteristics than mature and developed 

economies. Conventional models may be valid for developed and mature economies where data 

series are stable and do not experience much subtle increases in volatility. However, their 

authenticity and validity are questionable in developing and emerging markets where data series 

show greater variability and exhibit both excess kurtosis and skewness. Additionally the factors 

identified in mature and developed markets may not be those that may enter the price equation of 

investors in emerging markets. The study focuses on comparative empirical tests of the 

traditional CAPM, higher-moment CAPM and the downside risk based capital asset pricing 

models and using stock returns of portfolios ranked by CAPM beta, higher-moments and 

downside risk betas to check the explanatory power of these measures. The present study expects 

that given the underlying theory of the downside risk based CAPM it is expected to better 

perform at explaining the cross sections of stock returns in the KSE. 

1.2.2 Contextual Overview: Stock Market in Pakistan 

The Karachi Stock Exchange (KSE) was established on September 18, 1947 just one month after 

independence. On March 10, 1948, it was registered as a company limited by guarantee. The two 

other stock exchanges are the Lahore Stock Exchange (LSE) and the Islamabad Stock Exchange 

(ISE) established in 1970 and 1989 respectively.  

The KSE is the main and oldest stock market of Pakistan. It is the biggest stock market in terms 

of both market capitalization and companies listed. The KSE recorded growth in all respects, 

though not significant, till 1990. However, it was after the liberalization policies introduced in 

the 1990s that the stock market started to flourish. The KSE100 index was introduced in 

November 1991. It is a value weighted index consisting of top 100 companies based on their 

market capitalization traded on the floor of the market. The KSE100 index grew from less than 

1300 points in year 2000 to above 15400 in March 2008. In the mid of 2008, KSE100 index fell 
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sharply due to political turmoil and outflow of foreign portfolio investment. The KSE100 index 

recovered from a level below 6000 points in 2008 to over 12000 points in May, 2011. However, 

it must be noted that the index value remained stagnant in between 1000 and 2000 level in the 

first decade of its existence (KSE Annual Report 2011).  

There were 652 companies listed on the KSE with total market capitalization of 31.50 billion 

dollars and paid up capital of approximately 10 billion dollars at the end of June, 2010. All the 

listed firms are divided into 32 sectors on the KSE. The Banking sector is the largest in terms of 

paid-up capital followed by electricity and chemicals (KSE Annual Report 2011).   

After the liberalization policies the market risk premium in KSE has fallen from 10-20 percent to 

five percent (Oyama, 1997). Due to its phenomenal growth and performance KSE was declared 

as the “Best Performing Stock Market of the World for the Year 2002” by Business Week. The 

reforms have aimed at liberalizing investment policies and capital flows in and out of the 

country, improving market infrastructure, enhancing the quality of corporate governance and 

strengthening the role of regulator i.e. the Securities and Exchange Commission of Pakistan 

(SECP). The KSE ranked fourth on the basis of its performance in the financial year 2009-2010 

(KSE Annual Report 2011).  

Though the KSE has experienced significant growth since the late 1990’s, the market has been 

characterized by immense volatility of stock prices and major crashes in 2002, 2005 and 2008. 

Hasan (2008) attributed this pattern to the lack of political stability leading to inconsistent 

economic policies. The earlier studies of equilibrium asset pricing models including CAPM and 

higher-moment CAPM have mixed results on the validity of these models (Ahmad and Badar-

uz-Zaman, 1999, Iqbal and Brooks, 2007a; Javid, 2008 and2009). These studies were conducted 

on a small sample of stocks and the statistical tests were mostly not based on portfolios of stocks. 

Further these studies have little focus, if any, to use lagged measures of systematic risk in the 

cross sectional regression using Fama and MacBeth (1973) methodology. Hence the return 

generating process of investors has not been adequately and completely explored in the KSE. An 

empirical investigation is needed to establish that whether macro based equilibrium model can 

explain the cross section of stock returns. The downside risk based CAPM has not been put to 

empirical test in the KSE earlier. Therefore, the present study adds to the existing body of 
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knowledge on the traditional CAPM, the higher-moment CAPM and the downside risk based 

CAPM in Pakistan. The findings from the present study suggest inconclusive evidence on the 

empirical validity of the traditional CAPM, higher-order moment CAPM and the downside risk 

based CAPM. The inconclusive evidence on the validity of the equilibrium asset pricing models 

in the KSE suggest that uninformed investors suffer losses on investment in the KSE as market 

prices of securities are not fair. Only informed investors (players) benefit by investing in the 

stock market. Uninformed investor cannot diversify risk by forming portfolios. Hence a simple 

buy and hold strategy under performs on a risk-adjusted basis given the empirical evidence on all 

the three asset pricing models. The present study, therefore, argues that investors must try to get 

access to accurate and timely information about stocks listed on the KSE. They should form 

investment portfolios on the basis of information they have on the constituents of the portfolio 

and not blindly and naively diversify as dictated in equilibrium asset pricing theory. 

 

1.3 Problem Statement 

Emerging markets have characteristics that are different than the ideal characteristics required for 

the applicability of traditional CAPM. Asset pricing models like the CAPM are based on 

assumptions that are compatible, if they are, with features of developed markets. The CAPM 

assumes that only systematic risk measures as the covariance between asset returns and market 

returns (MVB framework) have the ability to explain the cross section of returns. The higher-

moment CAPM extends the definition of systematic risk to include not only covariance risk but 

also co-skewness and co-kurtosis risk. The higher-moment CAPM postulates a positive risk 

premium for both covariance and co-kurtosis risks and a negative risk premium for co-skewness 

risk.  

The review of literature suggests that even in developed markets the traditional CAPM performs 

poorly to explain the cross section of stock returns (e.g. Fama and French, 1992, 1996). The non-

normal distribution of returns, the theoretical inconsistencies in the theory of CAPM and the 

non-compatibility of the higher-moment CAPM as a measure of downside risk have been 

attributed as the main drawbacks of the traditional CAPM and its extended version of higher-

moments (Naqvi, 2000; Estrada, 2002; Olmo, 2007). 
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The recent development in the asset pricing theory and newer versions of the asset pricing 

models based on downside risk are considered effective at explaining variation in stock returns in 

equity markets (Estrada, 2002). Downside risk based CAPM (MSB framework) defines 

systematic risk in terms of the covariance between asset returns and market returns only when 

the market is down (Estrada, 2002). This is consistent with investors’ behavior that prefers 

upside risk and dislikes downside risk (Kahneman and Tversky, 1979). Hence assets with 

positive downside risk are expected to have a positive risk premium. This is because such assets 

carry poor diversification potential and fall in value when the market falls (Estrada, 2002; Olmo, 

2007). In contrast assets with negative downside risk are expected to have a negative risk 

premium because of their diversification potential (Olmo, 2007). The review of the literature 

outlines that downside risk based asset pricing framework significantly improves upon the 

traditional CAPM and the higher-moment CAPM both theoretically and empirically (Estrada, 

2002; Olmo, 2007; Artavanis et al, 2010).  

Based on the theoretical and contextual perspectives the ontological assumption of the present 

study is: 

“to establish how the traditional CAPM, the higher-order moment CAPM and the 

downside risk based CAPM perform at explaining the cross section of stock returns in the 

Pakistani equity market i.e. the KSE and whether the downside risk based CAPM is any 

better than the traditional CAPM and the higher-moments CAPM”.  

The ontological assumptions of the present study are organized to empirically establish that 

which measure(s) of systematic risk (covariance in the CAPM framework; covariance, co-

skewness and co-kurtosis in the higher-moment CAPM framework and downside risk beta in the 

downside risk based asset pricing framework) are statistically significant at explaining the cross 

section of stock returns in the emerging equity market of Pakistan i.e. KSE. Further these 

assumptions allow establishing whether the downside risk based CAPM is any better at 

explaining the cross sectional variations in stock returns in the KSE than the traditional CAPM 

and the higher-order moment CAPM. The first two models (CAPM and higher-moment CAPM) 

are rooted in mean-variance behavior (MVB) framework and the third model (downside risk 

based models) is rooted in mean-semivariance behavior (MSB) framework. 
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1.5.2 Research Objectives 

The aim of the present study is to empirically investigate and establish the validity of the 

traditional CAPM, the higher-moment CAPM and the downside risk based CAPM in the 

emerging equity market of Pakistan, i.e. KSE. Further the study expects the downside risk based 

CAPM to perform better at explaining the cross section of stock returns than the traditional 

CAPM and the higher-order moment CAPM in the KSE. The study is organized to achieve the 

following objectives specifically: 

1. To determine that whether the traditional CAPM is able to explain the variations 

in the cross section of stock returns in the emerging equity market of Pakistan, i.e. 

KSE. 

2. To determine that whether the higher-moment CAPM is able to explain the 

variations in the cross section of stock returns in the emerging equity market of 

Pakistan, i.e. KSE. 

3. To determine that whether the downside risk based CAPM is able to explain the 

cross section of stock returns in the emerging equity market of Pakistan, i.e. KSE.  

4. To determine that whether the downside risk based CAPM is better able to 

explain the cross section of stock returns than the traditional CAPM and the 

higher-order moment CAPM in the emerging equity market of Pakistan, i.e. KSE  

1.5.3 Research Questions 

Particularly the study answers the following research questions to achieve the set objectives: 

a) Does the traditional CAPM explain and predict the variations in the cross section of 

stock returns in the emerging equity market of Pakistan, i.e. KSE?  

b) Does the higher-moment CAPM explain and predict the variations in the cross section 

of stock returns in the emerging equity market of Pakistan, i.e. KSE? 

c) Does the downside risk based CAPM explain and predict the cross section of stock 

returns in the emerging equity market of Pakistan, i.e. KSE? 

d) Is the downside risk based CAPM  better able to explain the cross section of stock 

returns than the traditional CAPM and the higher-order moment CAPM in the 

emerging equity market of Pakistan, i.e. KSE  
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1.4 Significance  

The theory of asset pricing in Pakistan has been put to empirical testing by many researchers 

(e.g. Khilji, 1993; Ahmad and Badar-uz-Zaman, 1999; Iqbal and Brooks, 2007a; Javid, 2008 

and2009). However, mostly the research work has focused on statistical tests to determine 

significance of the theoretical models e.g. Javid and Ahmed (2008), Iqbal and Brooks (2007a), 

and Javid (2009) using individual stocks. The present study makes use of portfolios to test the 

empirical validity of the asset pricing model. Further the number of listed firms included in the 

sample is larger than earlier studies conducted in Pakistan on the topic i.e. Javid and Ahmed 

(2008), Iqbal and Brooks (2007a), and Javid (2009) and others. Also the minimum numbers of 

portfolios formed are consistent with Fama and MacBeth (1973). The downside risk based asset 

pricing model acknowledges that investors weight losses more heavily than gains and have 

utility functions that are S-shaped than U-shaped as predicted by the expected utility theory in a 

mean-variance framework (Harlow and Rao, 1989). Most of the empirical tests of the downside 

risk asset pricing models have not taken individual stocks to verify the theory of downside risk 

models but have relied on broad indices e.g. Estrada (2002). Further an extensive review of 

literature suggests that downside risk models have not yet been put to empirical test in Pakistan. 

Overall the research design and methodology leads to improved quality of results and better 

understanding of asset pricing in the KSE.  

The following points provide the significance of the present study. These are: 

1. There is a tendency in both contemporary empirical research and practice in the 

profession of investment to use asset pricing models that were developed in developed 

economies indiscriminately in emerging markets. The study contributes profoundly to the 

literature on equity markets and asset pricing models in the context of Pakistan.  

 

2. The present study has significance as it uses lagged systematic measures of portfolio risk 

in the cross sectional regression which is theoretically consistent with the theory of asset 

pricing. Earlier studies on the subject did not use lagged systematic measures of risk in 

the cross sectional regression of the test of asset pricing models in Pakistan.  
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3. The present study is the pioneering investigation on the validity of downside risk based 

CAPM in Pakistan and hence provides empirical tests of this new asset pricing theory. 

 

4. The recent performance of the emerging markets and their expected performance in the 

coming decades warrant such a study as the equity markets in all these emerging markets 

have a pivotal role to play in the expected economic development and growth of the 

world economy. Hence this study has significance in both the economic development and 

equity market growth of Pakistan.  

 

5. The findings of the study contribute towards fair valuation of securities and hence 

reduced errors in pricing securities and enhance market efficiency in the emerging equity 

market of Pakistan.  

 

6. The findings of the study improve investors’ economic decisions making to maximize 

their returns in emerging markets like Pakistani equity market. Fund managers are 

benefited as they can make improved asset allocation decision and pursue investment 

strategies that are based on sound economic rationale. Both fund managers and individual 

investors can design investment strategies based on systematic risk and unsystematic risk 

to better exploit market anomalies and hence enhance investment performance.  

 

7. The findings of the study are helpful for regulators to design regulatory frameworks that 

are compatible with particular nature of the equity market in Pakistan. The equity market 

of Pakistan is relatively small and lacks both market depth and breadth. The findings of 

the study can be utilized by policy makers and regulators to design market structures and 

trading mechanisms that account for the lack of market depth and breadth.  

 

8. The findings of the study contribute in the establishment of stable, prosperous and well 

directed emerging equity markets. This is one of the basic requirements for the potential 

growth and development of an emerging economy like Pakistan.  
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9. The findings allow companies listed on the KSE to estimate their cost of capital that is 

more closely related with investors’ perceptions of risk and return.  

 

1.5 Organization of the Thesis 

The remainder of the thesis is organized in five additional chapters. 

Chapter 2 contains an extensive review of existing relevant literature on the traditional CAPM, 

the higher-moment CAPM and the downside risk based CAPM. The literature on each of the 

asset pricing model is reviewed and organized into prevalent and contextual parts. The prevalent 

part contains review of literature from outside Pakistan and the contextual part contains review 

of literature from within Pakistan.  

Chapter 3 contains the theoretical framework of the thesis. In this chapter, the traditional CAPM, 

the higher-moment CAPM and the downside risk based CAPM are theoretically explained and 

mathematically derived. Further the underlying assumptions of each model are explained and the 

hypotheses underlying each model are stated in the context of the present study.  

In Chapter 4, the empirical methodology of the study is explained. Details of the sample stocks 

and the procedure of the empirical analysis are thoroughly explained. The econometric 

specifications of the empirical models and the tests of their underlying hypotheses are outlined.  

In Chapter 5, the results from the empirical data analyses are provided. These results are 

explained in the context of the study and related with past literature from outside and within 

Pakistan.  

Finally Chapter 6 contains the conclusions of the present study and outlines the 

recommendations on the basis of the findings.  

1.6 Summary 

This chapter described the background of the study. It provided a brief description of the 

traditional CAPM, higher-moment CAPM and the downside risk based CAPM to provide the 

background description of the research problem. It outlined the research objectives and research 
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questions drawn from the problem statement. Subsequently the importance of the study was 

explained plainly. The next chapter contains a review of empirical literature on traditional 

CAPM, higher-moment CAPM and downside risk based CAPM to enable the development of 

the theoretical framework adopted for this study. 
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CHAPTER 2 

LITERATURE REVIEW 

 

This chapter provides a review of the relevant literature on the CAPM, the higher-moment 

CAPM and the downside risk based asset pricing models. The first part of this chapter covers 

theoretical and empirical aspects of the traditional CAPM. The review of the literature is further 

divided into two parts; the first part provides the substantive and theoretical perspectives of the 

subject of investigation in general and the second part discusses these perspectives more 

specifically in the context of Pakistan’s emerging equity market. The second part of the literature 

review covers the higher-moment CAPM which shows relatively improved empirical 

performance of higher-moment CAPM when co-skewness is included as an explanatory variable. 

In the third part a review of literature on the downside risk based asset pricing models is 

provided to enhance the understanding of the subject of investigation. It is revealed that this 

family of asset pricing models has improved theoretical grounds than traditional CAPM and 

higher-moment CAPM. The underlying theory and assumptions of the downside risk based 

CAPM are considered to be more consistent with human behavior exhibit in real world. The final 

part of this chapter provides a commentary on previous studies for the advocacy of the main 

argument of the present study.  

 

It is now more than four decades since the CAPM was first proposed Sharpe (1964) and Lintner 

(1965). Over this period researchers and academician have found it to be a very attractive theory 

for both theoretical and empirical pursuit. All this has resulted in modified versions of the CAPM 

accommodating criticism on CAPM and underlying assumptions. The following sections provide 

a review of theoretical and empirical literature on the CAPM, its higher-moment extensions, and 

the downside risk based asset pricing models.  

 

 



22 
 

2.1 Intellectual Context of CAPM 

There is voluminous literature available on the theoretical developments in the theory of CAPM 

and the empirical evidence on its applicability in real world markets (e.g. Sharpe, 1964; Lintner, 

1965; Merton, 1973; Banz, 1981; Fama and French, 1992). The relevant review of different 

studies on the CAPM has been organized into international and local context on the CAPM in the 

following discussion.  

2.1.1 CAPM: Prevalent Perspective  

Since the articulation of the CAPM by Sharpe (1964) and Lintner (1965) researchers have 

extensively investigated its empirical validity to report evidence in support of the mean-variance 

framework and quadratic utility functions. The earliest support for the empirical validity of the 

CAPM came from Douglas (1969). Douglas (1969) found a statistically significant beta as he 

analyzed individual securities returns to establish the empirical validity of CAPM. However, 

Douglas also found intercept term that was statistically different than the risk free rate. In 

addition residual terms were found to be significant in asset pricing and correlated with betas. 

Both these findings contradicted theoretical implications of the CAPM. A significant intercept 

term indicates consistent mispricing of securities and hence inefficient market. The statistically 

significant residual terms may be explained by the fact that the Douglas (1969) used individual 

securities to test the CAPM theory. This could have been controlled by using portfolios of stocks 

instead of individual stocks.  

In line with the findings of Black et al (1972), Fama and Macbeth (1973) provided substantial 

empirical support for the CAPM. They investigated stocks listed on New York Stock Exchange 

(NYSE) over sample period January 1926 to June 1968. They reported findings that supported 

the CAPM theory. They formed portfolios from individual stock of their sample to test the 

empirical validity of the CAPM. They developed a testing methodology that employed a month-

by-month cross sectional regression to overcome the problem of autocorrelation in residuals 

from a single cross sectional regression. They sorted individual securities to form portfolios to 

overcome the problem of reduced beta range and statistical power caused by use of portfolio 

betas in the test of CAPM. They reported a positive tradeoff between risk and return and found 

that beta was the only relevant measure of risk for investors in asset pricing. Pasquariello (1999) 

revisited the Fama-Macbeth three-step methodology utilizing the same data set and analyzed it 
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with a modified econometric model of CAPM. His findings suggest that though the relationship 

between risk and return on average was positive, non-linearities and non-beta measures of risk 

were significantly priced in investors’ asset pricing equation.  

Friend and Blume (1970) used a sample of 788 stocks listed on NYSE over 1960 to 1968. They 

formed portfolios using stratified sampling and analyzed the risk and return relationship implied 

in the capital asset pricing theory. Their findings suggested that performance measures based on 

capital asset pricing model were biased. Blume and Friend (1973) attributed the lack of empirical 

support for CAPM to short selling. They argued that rigid procedures and restrictions on the use 

of short selling proceeds were contrary to the basic assumption of the equilibrium based capital 

asset pricing model i.e. risk free lending and borrowing. They further suggested that if the each 

investor’s investment portfolio contained no negative (short sales) position, the CAPM may still 

have been valid. Given this investor’s portfolio would have been a linear combination of two 

portfolios; market portfolio and zero beta portfolio. They carried this argument further to 

conclude that in this case the short sales assumption of the CAPM proves to be less restrictive 

than the risk free rate assumption. They reported findings that were supportive of the positive 

risk-return relationship postulated in the zero-beta version of CAPM by Black (1972).  

Black et al (1972) investigated the empirical validity of CAPM applying time series regression 

model. They used monthly data on stocks listed on NYSE over sample period 1926 to 1966. 

Their findings suggested a statistically significantly different intercept than the risk free rate. In 

addition they observed that the intercept term was time varying. They found that the intercept 

term was negatively related with beta i.e. systematic risk. Black et al found that for beta risk of 

greater than one the intercept term was negative and for beta risk of less than one the intercept 

term was positive. Simultaneously, Sharpe and Cooper (1972) argued against the findings from 

Black et al (1972) on the basis of the results of their study. Lau and Quay (1974) investigated the 

validity of the CAPM in Japanese equity market i.e. the Tokyo stock exchange. Their sample 

consisted of 100 stocks listed over the Tokyo stock exchange over sample period 1964 to 1969. 

Their findings supported the empirical validity of the CAPM in the Tokyo stock exchange over 

the sample period.  
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Roll (1977) criticized the test of capital asset pricing model. He pointed out to the fact that it is in 

fact test of the proxy market portfolio to be efficient. Stambaugh (1982), however, concluded 

that tests of CAPM were not dependent upon the choice of proxy portfolio. He investigated the 

empirical validity of the Sharpe-Lintner CAPM and zero-beta CAPM of Black. His estimated 

test of capital asset pricing theory was based on the market model. Though he found support for 

the Black’s version of CAPM, however, he could not report empirical evidence in support of the 

classic Sharpe-Lintner CAPM. Similarly Gibbon and Ferson (1985) relaxed the assumption of 

constant risk premium in the presence of an unobservable market portfolio (accounting for Roll’s 

Critique) and investigated the empirical validity of the CAPM on Dow Jones 30 companies over 

sample period 1962 to 1980. Their findings were supportive of the CAPM with time varying risk 

premium.  

Cheung and Wong (1992) findings showed weak support in favor of the CAPM over sample 

period 1980 to 1989. Cheung et al (1993) found similar results for Korean and Taiwanese stock 

exchanges. Groenewold and Fraser (1997) investigated the applicability of different asset pricing 

model in Australia over sample period 1983 to 1993. Their findings suggested that CAPM may 

hold only in theory but not in practice. Gomez and Zapatro (2003) failed to report statistically 

significant evidence in support of the CAPM from the U.S equity market. Michailidis and 

Tsopoglou (2006) found similar results for the Greek stock market. Hui and Christoper (2008) 

also failed to provide empirical support for the CAPM from the U.S and Japanese stock markets 

over sample period 1996 to 2006. However, Bjorn and Hordahl (1998) revealed findings that 

empirically validated the application of CAPM in the Swedish stock market. They used data on 

80 firms a sample period of 14 years from 1977 to 1990. Their findings were surprisingly 

different and contradicted the empirical findings of contemporary studies in other parts of the 

world. 

Banz (1981) argued on the basis of his findings that over longer period of time small firms earn 

higher returns than returns earned by big firms. This is known as the size effect and is measured 

as natural log of the market capitalization of the firm. The findings of Banz contradicted the 

CAPM theory which argues that only systematic risk has explanatory power for the cross section 

of expected stock return. Fama and French (1992) investigated the cross section of stock return 

and risk and analyzed a sample of stocks listed on the New York Stock Exchange over sample 
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period 1962 to 1989. Their findings refuted the propositions entailed in the CAPM. They further 

extended their sample period to cover sample period of earlier studies i.e. 1941 to 1989. Even 

then they failed to provide any empirical support for beta to explain the cross section of stock 

returns. However, they reported size of the firm, book-to-equity ratio, earning-price ratio and 

debt-to-equity ratio as statistically significant at explaining the cross section of stock returns.  

Kothari et al (1995) contradicted the findings of Fama-French and reported empirical support for 

the CAPM. They argued that annual time series regression betas were more effective in 

explaining average stock returns than monthly time series regression betas. They reported an 

estimated beta risk premium of 6 to 9 percent annually. They also reported evidence in support 

of size effect in average stock returns. They attributed Fama-French’s failure to validate CAPM 

to selection bias in COMPUSTAT data. Fama and Fench (1996), however, again reported 

empirical support that suggested that both annual and monthly betas were statistically 

insignificant at explaining the cross section of realized stock returns. Daniel and Titman (1997) 

further investigated the claim of Fama and French (1992) that size and value factors have 

explanatory power for the cross section of stock returns and risk premium for each of these firms 

characteristic arises because both size and value are surrogates for market-risk like factor risk 

which is non-diversifiable. They failed to provide any support, however, in favor of this claim by 

Fama and French (1992). They observe that the characteristics of the firm rather than covariance 

structure have explanatory ability for the cross section of stock returns.  

Campbell et al (1997) augmenting the argument of Kothari et al (1995) attributed the failure of 

CAPM to sample selection bias in data. In other words they pointed towards the problem of 

survivorship bias. They argued that poorly performing firms were excluded from sample and 

those included in the sample were the success stories and hence result in higher returns for 

portfolios of high book-to-market ratio firms. However, this line of argument in favor of the 

CAPM theory has been empirically invalidated by Davis (1994), Chan et al (1995), Cohen and 

Polk (1996) and Barber and Lyon (1997).   

Lakonishok et al (1994) pointed that it is the covariance structure that determines asset returns. 

They argued that the covariance of asset returns with any other market portfolio (market index) 

or a macroeconomic factor has explanatory power for the cross section of asset returns. Chou et 
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al (2004) also found that the predictive ability of the Fama-French model has significantly 

diminished over sample period 1990 to 2001. They argued that size effect is only significant in 

January. Earlier Black (1993) too observed that the size effect may be sensitive to the sample 

period. Ferguson and Shockley (2003) explained that if the proxy portfolio does not include the 

debt of the economy it leads to the observance of the size effect in the cross section of stock 

returns.  

Hur and Kumar (2007) proposed a model to correct for the bias (i.e. errors in cross sectional 

tests) in the tests of the CAPM. They proposed that the bias due to errors in the estimation of 

beta and the portfolio grouping procedure can be expressed in terms of the covariance of 

estimated betas with estimated alphas. They analyzed stock returns of stocks in the U.S. equity 

market over sample period July 1931 to June 2005 using their proposed methodology. They 

found empirical support for the CAPM theory; controlling for size and after correcting for the 

bias in the proposed manner. Suh (2009) argued that the CAPM parameters were better than the 

three factor Fama-French parameters when markets are highly volatile.  

Lo and Mackinlay (1990) pointed towards the problem of data snooping in the empirical tests of 

the CAPM theory. They argued that portfolios formed by size or price-earning ratio are based on 

prior information rather than economic theory. This guidance of forming portfolios based on 

previous information is what they referred as ‘data snooping’. They observed that data snooping 

bias may have immense effect on the empirical tests of the validity of the CAPM i.e. the 

rejection of the CAPM theory. Van Vliet (2004) compared CAPM and multifactor pricing 

models based on Fama-French three and four factors and found that empirical support for the 

multifactor models was sensitive to sample period. He concluded that this evidence supports the 

data snooping hypothesis or factors like transaction costs, liquidity features of small stocks. 

Ansari (2000) suggested that data snooping biases can be overcome through the use of different 

data sets and different market locations i.e. countries. Black (1993) observed that researchers are 

prone to indulge in data mining by investigating the same data with different explanatory 

variables or same explanatory variables over different sample periods and report findings that are 

consistent with their own view(s). This is quite consistent with probability theory where some 

results may be statistically significant just by chance. 



27 
 

Lakonishok et al (1994) provided another explanation rooted in emerging theory of behavioral 

finance. Their argument is that investors commit errors in expectation in their valuation of 

growth and value stocks and hence results in superior returns on portfolios consisting of growth 

and value stocks. They pointed out that investors fail to differentiate between good companies 

and good stocks (investments). Earlier Jagadeesh and Titman (1993) highlighted the momentum 

effect in line with this explanation. However, La Porta et al (1997) reported that return 

differences between value and growth stocks were significantly explained by earning surprises 

particularly for value stocks.  

Paavola (2007) pointed out that it needs to be determined that whether the CAPM is mis-

specified or the execution of the empirical tests of CAPM is flawed. Paavola highlighted the 

CAPM is postulated in theory in terms of expected risk and expected return, however, empirical 

tests are based on realized risk and return. Paavola (2007) also pointed that Fama-MacBeth 

methodology ignores sampling error. He investigated the applicability of CAPM, APT and 

Consumption CAPM in the Finish equity market over sample period 1987 to 2004. His findings 

suggested that both CAPM and APT were equal in performance to explain the cross section of 

expected stock returns. Further the R2 for largest portfolios was reported to be greater than the R2 

for small portfolios. He explained that large stocks determine the direction of the market and 

hence this finding was consistent with expectations. These findings were consistent using both 

GMM and OLS White standard error estimation procedures. Akdeniz (2000) measured returns 

and beta in ex-ante form and hence tested the CAPM in its theoretical form. He found a positive 

linear relationship between beta and expected return. 

Pettengill et al (1995) argued that the CAPM predicts positive risk premium. However, realized 

market risk premium over different periods are sometimes negative and sometimes positive. The 

usual cross sectional methodology to empirically test CAPM is to average all the cross sectional 

time periods disregarding market ups and downs. Therefore, they refined the cross sectional 

testing methodology of empirically testing CAPM by controlling for positive and negative 

realized risk premiums through a dummy variable. Following this methodology Hung et al 

(2004) found empirical evidence to support CAPM beta in the U.K. equity market. They showed 

that beta was able to explain the cross section of U.K. stock returns even in the presence of 

Fama-French factors once different risk premium were controlled in up and down markets.  
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Shanken (1983) observed that the precision of parameters estimated in the Fama-MacBeth 

methodology is overstated. On the other hand Nair et al (2009) argued that the averaging of 

coefficients from the cross sectional regression over a period of time in the Fama-MacBeth 

methodology will lead to the non-rejection of the null hypothesis of no relation between risk and 

beta when in fact this is false i.e. failure to reject a false null. To overcome this problem they 

used least square dummy variable (LSDV) method to test the empirical validity of the CAPM. 

Their findings from pooled regression suggested a positive relationship between returns and beta. 

However, the findings from LSDV analysis failed to report any empirical support for the CAPM 

beta. They argued that the variation in beta across firms is only because of variation in stock 

returns given that market returns were constant for all firms. They explained that the inclusion of 

dummies subsume whatever effect beta has on returns. Narasimhan and Pradhan (2003) argued 

that the Fama-MacBeth cross sectional methodology is one of the reasons for poor empirical 

performance of the CAPM. They investigated the application of conditional CAPM in Indian 

equity market. Their sample consisted of 100 stocks divided into five different portfolios and 

covered a period of 12 years from 1990 to 2001. They estimated three variants of the conditional 

CAPM. Their findings rejected the empirical validity of conditional CAPM with time varying 

moments except for largest stocks’ portfolio. They, however, found empirical support for 

constant beta conditional CAPM and constant price risk conditional CAPM. They also found an 

inverse relationship between size and beta. On the bases of their findings their conclusions were 

that large stocks portfolio betas vary over time while small stocks portfolio betas remain 

constant.   

Basu and Chawla (2010) investigated the empirical applicability of CAPM in the Indian equity 

market and analyzed stock returns over a more recent sample period i.e. from 2003 to 2008. 

Their sample consisted of 50 stocks divided into 10 portfolios. The findings of their study 

completely invalidated the CAPM in the Indian equity market. They found that the intercept term 

was significantly large and there was a negative relationship between beta and excess return. 

This latter finding suggested that the Indian equity market was inefficient. Further their findings 

revealed that residual variance was statistically significant in some cases. Choudhary and 

Choudhary (2010) using and extended data set of 278 companies listed on the Bombay stock 

exchange over sample period 1996 to 2009 reporting findings that like Basu and Chawla (2010) 

failed to substantiate CAPM. Contrary to Basu and Chawla (2010) they found that residual 
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variance were statistically insignificant in explaining the cross section of excess stock returns. 

They found that the linear relationship between risk and return postulated in the CAPM, 

however, cannot be rejected. The reported findings of both Basu and Chawla (2010) and 

Choudhary and Choudhary (2010) negate the earlier conclusions drawn by Varma (1988) and 

Srinivasan (1988) suggesting the validity of CAPM in Indian equity market. Ansari (2000) too 

reported poor empirical evidence on the validity of the CAPM in Indian equity market.  

Ning and Liu (2004) provided empirical evidence suggesting that the risk-return relation was not 

linear and residual variance was significantly priced in the Shanghai stock exchange. Their 

findings contradicted the earlier findings from Xue and Zhou (2001) that reported support for the 

CAPM and explained that investors on the Shanghai stock exchange were becoming rational by 

time.  

Ali et al (2010) investigated the application of CAPM in the Dhaka stock exchange. Their 

sample consisted of 160 companies over sample period 1998 to 2008. They followed the Fama-

MacBeth methodology to test the empirical validity of CAPM. They argued that the relationship 

between risk and return was weak and non-linear and argued that beta could not be considered as 

the only source of risk in the Dhaka stock exchange.  

The literature review in this section suggests that the empirical findings on the validity of the 

CAPM are mostly inconclusive. The lack of empirical support for the CAPM has been attributed 

mostly to the underlying assumptions of the CAPM and the empirical testing methodology.  

2.1.2 CAPM: Contextual Perspective 

Khilji (1993) in his pioneering study investigated industrial indices and the overall share price 

index to empirically validate the propositions of CAPM in the equity market of Pakistan i.e. 

KSE. Based on empirical evidence the sector betas were found to be close to one, indicating 

evidence to support market efficiency.   

Ahmad and Badar-uz-Zaman (1999) investigated risk-return relationship in the CAPM 

framework on the KSE over sample period 1992 to 1997. They found findings that suggest that 

individual sector’ returns comprised of risk premium for both sector and market specific risk. 

They also found that rates of return in each sector responded to unexpected volatility shocks in 
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sector as well as overall stock market. This suggested that returns used to follow the pattern in 

overall market return i.e. rising and falling with rise and fall in the overall market. They also 

reported that the volatility in each sector corresponded to the volatility in overall market. On the 

bases of their findings they argued that investors in the KSE were risk averse and rational 

decision makers.  

Iqbal and Brooks (2007a) analyzed stock returns of firms listed on the KSE over sample period 

September 1992 to April 2006. The validity of the CAPM was tested using individual stocks, 

portfolios of stocks sorted on size and industrial portfolios. They analyzed daily, weekly and 

monthly time series observations. They also applied empirical tests on betas corrected for thin 

trading. Over all their findings suggested that beta was able to explain the cross section of stock 

returns in the KSE. However, they argued that the risk-returns relationship (though more 

prominent) was non-linear in recent years. Further they contend that the KSE has become more 

mature and hence rewarding investors for bearing systematic risk as measured by beta.  

Javid and Ahmad (2008) investigated empirical validity of CAPM theory in the equity market of 

Pakistan over sample period 1993 to 2004 using daily and monthly stock returns of 49 

companies. They failed to show any statistically significant support for the unconditional CAPM. 

However, their findings supported the conditional CAPM with time-varying market risk and risk 

premium. They found that asset pricing behavior was better explained in the Pakistani equity 

market by accommodating business cycle variables as information set. Javid (2008) reported 

similar findings using same data set and reported that in both conditional and unconditional 

CAPM, systematic covariance had marginal role in explaining the cross section of stock returns.  

Similarly Hanif and Uzair (2010) investigated the empirical validity of CAPM with time series 

regression test run on individual stocks. Their sample consisted of 60 companies listed on the 

KSE over sample period 2003 to 2008. They estimated individual security’ beta for all the 

sample stocks using monthly returns and calculated expected returns based on CAPM and actual 

returns. They argued that significant differences existed between expected return based on 

CAPM and actual returns of the securities. Based on their findings they concluded that the 

CAPM did not hold in the equity market of Pakistan, i.e. KSE.  
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Despite the lack of empirical evidence to substantiate the validity of the CAPM in academic 

literature, CAPM has been found to be the most favorite model of both academicians and 

practitioners (Graham and Harvey, 2001). Fama (1991) argued in favor of the CAPM theory and 

held that the repeated empirical rejection of the CAPM results in enhanced understanding of 

asset pricing. He suggested that the CAPM anomalies were established stylized facts and other 

asset pricing models can explain these anomalies.  

The review of literature in this section reveals that some support exists for the CAPM theory 

particularly using sector indexes. However, when the tests of CAPM were based on individual 

stocks or portfolios of stocks, there were mixed findings on the validity of the CAPM. Further 

most of the studies were based on a small section of all the stocks listed on the KSE. Most of 

these stocks were part of the market proxy i.e. the KSE100 index and represented stocks that 

were actively traded. Therefore, the present study is based on large sample of stocks divided into 

beta sorted portfolios. Hence the findings can be expected to be free of small sample bias. 

Further the sample period is also more extended and covers a period of 11 years.  

 

2.2 Intellectual Context of Higher-Moment CAPM 

One of the necessary assumptions of the Sharpe-Lintner CAPM is that asset returns are normally 

distributed. However, Ariditti (1967) provided earlier empirical evidence suggesting the contrary 

i.e. asset returns were non-normally distributed. Harvey (1995), Hussain and Uppal (1998), 

Ahmad and Badar-uz-Zaman (1999), Chung et al (2006) are some recent studies that document 

the non-normality of asset returns. Pratt (1964) pointed that the normality assumption entailed in 

the CAPM implies that investor can lose more than his initial wealth and the representative 

agent’s behavioral features are mismatched by the quadratic utility functions. Rubinstein (1973) 

argued that all moments in distribution of returns are significant for investors given that their 

utility function is other than quadratic and asset returns are non-normally distributed. Further the 

implication of quadratic utility function that risk aversion increases with increase in wealth is in 

contrast to the plausible assumption of decrease in risk aversion with increase in wealth. 
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Jurczenko and Maillet (2001) argued that the worldwide success of derivatives both as 

investments and risk management tool, active portfolio management and existence of hedge 

funds provide evidence that investors prefer higher-moments than the first two moments implied 

in the CAPM. The empirical evidence on the linear risk-return relationship implied in the CAPM 

has been also found to be very weak.  

To account for the non-normality in asset returns, the two-moment CAPM was extended to 

include higher-moments. These higher-moments included skewness and kurtosis. Skewness 

measures the asymmetry around the mean of a distribution. It is called the third moment of a 

distribution. Negative skewness suggests asymmetry towards negative values in the tail of a 

distribution while positive skewness suggests asymmetry towards positive values in the tail of a 

distribution. Arditti (1967) argued that investors’ risk aversion is negatively related with 

investors’ wealth and hence causes investors’ preference for positive skewness. A distribution 

may be more or less peaked or flat relative to a normal distribution. Kurtosis is a measure of this 

relative peakedness or flatness of a distribution Strictly speaking; when kurtosis exceed three it 

indicates a distribution that is relatively more peaked (less flat) than a normal distribution. A 

kurtosis value of less than 3 suggests a distribution to be less peaked (more flat) than a normal 

distribution (Sim, 2010).  

The CAPM is based on the first two moments of a distribution i.e. mean and variance. As beta in 

the CAPM is a measure of systematic risk, the same procedure has been adopted to measure 

systematic skewness (co-skewness) risk and systematic kurtosis (co-kurtosis) risk. Investors with 

non-increasing risk aversion will prefer an investment with positive co-skewness given that 

market has positive skewness. In terms of co-kurtosis risk, investors’ preference tilts towards 

investments that have small co-kurtosis. As co-kurtosis measures the joint occurrence of extreme 

outcomes, investors aim to reduce the likelihood of joint extreme outcomes i.e. when the market 

has an extreme outcome so does the investment (Christie-Davis and Chaudhry, 2001). Arditti 

(1967) argued that both co-skewness and co-kurtosis are non-diversifiable. Samuelson (1970) 

demonstrated that assuming that absolute risk is ‘small’ and trading interval length is finite and 

small, the mean-variance-skewness analysis framework results in relatively better approximation 

to expected utility than approximation based on quadratic utility.  
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2.2.1 Higher-Moment CAPM: Prevalent Perspective 

Kraus and Litzenberger (1976) following Rubinstein (1973) estimated a three-moment CAPM 

including co-skewness as the third moment. Their estimated coefficient for both the beta risk 

premium and co-skewness risk premium were statistical significant and carried the appropriate 

sign to confirm the theory backing higher-moment CAPM. The coefficient for co-skewness risk 

premium was negative and consistent implying that investors experiencing reduced risk aversion 

with increasing wealth prefer positive co-skewness. Lim (1989) confirmed the earlier findings of 

Kraus and Litzenberger (1976) by providing empirical evidence based on extended sample from 

1933 to 1982. He divided the sample into ten sub-sample periods each consisting of five years. 

His findings suggested that investors favored co-skewness given positive skewness of market 

returns. However, investors did not prefer co-skewness given negative skewness of market 

returns.  

Harvey and Siddique (1999) accommodated time-varying conditional skewness allowing for 

time varying means and variances. They estimated their models on daily, weekly and monthly 

data from the U.S., German, Japanese, Mexican, Chilean, Taiwanese and Thailand equity 

markets. Their findings confirm that autoregressive conditional skewness is important. They 

further observed that the inclusion of skewness in asset pricing model results in disappearance of 

the asymmetry in variance. Harvey (2000) provided evidence suggesting that coskessness was 

significantly priced in investors returns generating processes in emerging equity markets of the 

world. However, these factors had no role in explaining the cross section of expected stock 

returns in developed equity markets of the world. His finding suggested that the statistical 

significant positive relationship vanishes as skewness, kurtosis and co-skewness were introduced 

in the pricing equation. He explained that the difference in findings for emerging and developed 

equity markets has to do with the low level of integration that emerging market shares with the 

developed markets. However, Harvey and Siddique (2000) in their investigation of systematic 

skewness (co-skewness) in the developed U.S. equity market reported support for the hypothesis 

that investors required premium for undertaking investments with positive co-skewness. They 

estimated an annual risk premium of 3.6% for coskeness risk in the U.S. equity market.  

Christie-Davis and Chaudhry (2001) estimated a four-moment CAPM accommodating 

covariance, co-skewness and co-kurtosis on data from future markets. Following Rubinstein 
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(1973) and Kraus and Litzenberger (1976) they calculated covariance, co-skewness and co-

kurtosis coefficients using excess return on risky assets and market portfolio deflated by risk free 

rate plus one. It is claimed that the deflation of excess return using risk free rate results in 

identically normally distributed variables (Kraus and Litzenberger, 1976). Their findings 

provided empirical evidence in favor of the four-moment CAPM. Hung et al (2004) based their 

investigation on 4297 stocks listed in the U.K. equity market over sample period 1975 to 2000. 

They adopted a methodology consistent with Pettengill et al (1995) which adjusts for up and 

down market conditions. However, they failed to find significant support for the higher-moment 

CAPM.  

Chung et al (2006) found substantial evidence in support of the higher-moment CAPM. They 

reported that the inclusion of higher-moments results in reducing the Fama-French factors’ 

significance. Hence they termed the Fama-French factors proxy the higher systematic co-

moments. Harvey and Siddique (2000) also attributed Fama-French factors as proxy for co-

skewness. They further demonstrated that co-skewness explains the momentum effect 

(Jagadeesh and Titman, 1993). Hung (2007) investigated the empirical validity of higher-

moment CAPM in both linear and non-linear specification over sample period 1975 to 2004. He 

investigated the hypothesis that the four-moment CAPM should adequately explain the cross 

section of stock returns given that portfolio returns were mean-variance-skewness-kurtosis 

efficient. To test this hypothesis he formed momentum and size portfolios of international stocks 

(from 18 countries) invested in the U.S. equity market. To overcome survivorship bias both 

listed and delisted stocks were included. Hung also conducted out-of-sample empirical test of the 

model on a recent U.S. data set and international stocks. The findings suggested that the four-

moment CAPM outperformed the three-moment CAPM. For the non-linear version of the 

higher-moment CAPM the findings revealed that the model was significant in explaining the 

time series returns of winner and small size portfolios. Further the quadratic non-linear model 

was found to have the smallest prediction error among all the competing forecasting models.  

In the context of emerging equity markets it has been observed that the application of CAPM is 

misleading as emerging markets share evolving level of integration leading to non-stationary 

data, factors like political risk, survivorship bias, country selection bias and change in status 

from emerging to developed economy (Hwang and Satchell, 1999). Following this line of 
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argument Hwang and Satchell (1999) studied the empirical applicability of higher-moment 

CAPM in 17 emerging equity markets including Pakistan. They used the generalized method of 

moments (GMM) which overcomes the problem of unknown distribution function given the 

nature of emerging equity markets and also avoids the sampling error problem. They showed 

significant findings supporting the applicability of higher-moment CAPM in emerging equity 

markets. Further they concluded that co-kurtosis had no different explanatory power than co-

skewness. They also developed an alternative approach consistent with Sharpe’s CAPM. They 

argued that the joint estimation of co-skewness and co-kurtosis leads to the problem of 

multicollinearity. They argued that the data generating processes of their alternative approach 

were consistent with the higher-moment CAPM. However, they cautioned that the findings of 

their studies were based on the assumption that emerging market data is stationary which is far 

from reality given the evolving level of integration of emerging equity markets. One interesting 

observation of their findings reveals that none of their estimated model was statistically 

significant in case of Pakistan.  

Tang (1998) investigated equity returns on the Honk Kong stock exchange and observed that 

portfolio diversification based solely on market systematic risk i.e. covariance with market, 

results in lowering variance. However, this lower variance was achieved at the cost of adversely 

affecting skewness (returns become more negative) and kurtosis (tails become fatter). Sanchez-

Torres and Sentana (1998) investigated the empirical validity of the three-moment CAPM in the 

Spanish equity market using monthly observations over sample period 1963-1992. They used 

GMM as an estimation methodology to overcome the problems in the traditional OLS based 

estimation procedures. Their findings rejected the traditional CAPM in the Spanish equity 

market. However, for the three-moment CAPM they reported mixed results.  

Anderson and Sornette (2001) provided empirical evidence suggesting that consideration of 

higher-order moments in constructing portfolio allows reducing risk and simultaneously 

increasing returns. Jurczenko and Maillet (2003) argued that co-skewness and co-kurtosis must 

be considered as priced risk factor in portfolio theory. Smith (2007) studied conditional co-

skewness as price risk factor in equity markets. His findings rejected both the conditional two-

moment CAPM and the conditional Fama-French models. However, the conditional co-skewness 

model was empirically supported by data. He observed that both co-skewness and the risk 
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premium for co-skewness were time varying which suggests that unconditional tests of the three-

moment CAPM are misspecified.  

Ågren (2006) extended the cumulative prospect theory (CPT) of Tversky and Kahneman (1992) 

by relating it with skewness and kurtosis. He assumed returns to be normal inverse Gaussian 

(NIG) distributed. Such NIG distribution accommodates skewness and kurtosis in addition to the 

first two moments. Agren found that investors preferred higher mean and low variance 

portfolios. The findings of the study revealed that CPT was positively related with skewness and 

investors exhibited this preference for skewness through probability weighting. The findings of 

the study revealed that investors’ optimal portfolio allocation was considerably different when 

higher-moments were considered and hence portfolio allocations were not mean-variance 

efficient.  

Chiang and Li (2007) pointed out that the financial markets have recently exhibited increased 

frequency of losses than gains and hence a normal distribution cannot be used to predict 

volatility, therefore, higher-moments must be considered. They further argued that the omission 

of higher-moments in asset pricing equations causes misspecification and missing variable 

problems. To incorporate high-order moments they opted for exponential generalized beta 

distribution of the second kind, a distribution that is non-Gaussian having higher peak and fatter 

tails (in other words a generalized logistic distribution). Their empirical sample consisted of 

weekly data on all the 30 stocks in the Dow Jones index over sample period 1985 to 2005. Their 

findings suggested that the asymmetric effect diminishes when their specified distribution is 

applied and hence the model overcomes some of the misspecification error. They further showed 

evidence that when outliers (the main cause of excess kurtosis) were removed the performance of 

their specified model is enhanced.  

Conard et al (2009) estimated the ex ante higher-moments of individual stock’s risk-neutral 

return distribution from sample option prices. They observed that the estimated ex ante higher-

moments were significantly related with subsequent returns. They observe that there is a negative 

relationship between returns volatility and cross sectional stock returns. They also found that 

negative skewness was related with future higher returns and positive skewness was related with 

future lower returns. Further their findings suggested a positive relationship between returns and 
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kurtosis. Since they did not consider co-skewness and co-kurtosis, they subsequently 

investigated whether individual stock’s higher-moments were significantly priced in the cross 

section of returns. They concluded that even after controlling for differences in higher-moments 

skewness was found to be significantly priced.  

Low et al (2012) came up with a new measure of skewness which they referred to as skewness-

aware deviations. They showed that skewness-aware measure of variability was consistent with 

expected utility maximization, Prospect Satisfying Measures and tail-based measures of risks 

such as Value-At-Risk. They suggested that skewness-aware measure of risk “measures the 

greatest marginal decrease in the certainty equivalent with respect to the Arrow-Pratt absolute 

risk aversion parameter”. They also modified the CAPM beta to a skewness-aware beta. They 

provided empirical support in favor of their proposed skewness-aware beta based on stocks listed 

on the NYSE over sample period 1963 to 2006. Their findings suggested that skewness-aware 

beta outperformed CAPM beta in explaining the cross section of stock returns.   

Wolfle and Fuss (2010) investigated the empirically explanatory power of four-moment CAPM 

in the emerging Korean equity market over sample period 1985-2004. They revealed findings 

that suggested that both three and four-moment CAPM were statistically significant in explaining 

the cross section of stock returns and their inclusion in the model resulted in increasing the 

explanatory power of the model. They further reported that the explanatory power of the three 

and four-moment CAPM measured by R2 increased substantially in up market phase i.e. when 

the market return was greater than the risk free rate. Their findings confirmed that investors in 

the Korean market preferred positive co-skewness and required a premium for co-kurtosis. 

Surprisingly they found co-kurtosis to be more significantly priced than co-skewness particularly 

in up market conditions. However, they also reported a statistically significant intercept term in 

up market phases and concluded that perfect market integration and market efficiency were 

invalid assumptions in the Korean equity market.  

Chang et al (2010) empirically extended the ICAPM of Merton (1973) and investigated the 

hypothesis that covariance, co-skewness and co-kurtosis reflect the future set of investment 

opportunities and hence are state variables. Therefore, these state variables must be priced in the 

market following from ICAPM. The argument presented in their extended ICAPM framework 
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was that investors desire to hedge their future investment opportunities’ set so they care about 

higher-moments in returns distribution. They analyzed data on U.S. equity stocks over sample 

period 1996-2007. They reported that co-skewness and co-kurtosis were significantly priced in 

the return generating equations of equations of U.S. investors. They argued that their results were 

robust for co-skewness, however, the results for co-kurtosis were sensitive to both empirical 

methodology and selected sample. They estimated a market premium for co-skewness in the 

range of 3.72% to 5.76%. They showed that co-skewness risk premium could not be explained 

by book-to-market value, size, beta, momentum, etc.  

The above review of literature on the higher-moment CAPM suggests that co-skewness risk in 

particular is significant in explaining the cross sectional variation in stock returns. The empirical 

evidence on co-kurtosis risk is not that much overwhelming.   

2.2.2 Higher-Moment CAPM: Contextual Perspective 

Iqbal et al (2007) analyzed monthly stock returns of 101 companies listed on the KSE over 

sample period extended over October 1992 to March 2006. They reported that both conditional 

and unconditional CAPM and Fama-French models shared an upward bias i.e. predicted returns 

were higher than actual returns. However, they argued that the unconditional Fama-French 

model extended with a cubic market factor as a proxy for excess kurtosis has the ability to 

explain the cross section of stock returns. The prediction bias and pricing errors were lower for 

this model.  

Javid (2009) investigated the empirical validity of the standard capital asset pricing model in the 

Pakistani equity market i.e. the KSE over sample period 1993 to 2004. Javid used GMM for 

estimation purposes in the time series regression to overcome the problem of non-synchronous 

returns. Her findings do not support the empirical validity of the standard Sharpe-Lintner CAPM. 

Javid observed that stock returns were not normally distributed in Pakistan. Subsequently Javid 

estimated a higher-moment CAPM incorporating unconditional co-skewness and co-kurtosis. 

Javid highlighted that co-skewness was rewarded in higher-moment asset pricing model; 

however, co-kurtosis risk was marginally rewarded. Further Javid estimated conditional higher-

moment CAPM and allowed for time varying risk premium. The findings of her analysis 

suggested that conditional co-skewness did play a role in explaining the cross section of stock 
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returns on the KSE and that the risk premium was time varying . However, her findings revealed 

little role of conditional co-kurtosis in explaining the cross section of stock returns. 

The contextual review of literature on higher-moment CAPM suggests that it performed better 

than the traditional CAPM in explaining the cross sectional of stock returns in Pakistani equity 

market. However, the empirical findings of the previous studies are based on small number of 

stocks mostly representing the KSE100 index. Further these studies used individual stocks 

instead of portfolios. These studies may also be criticized for their use of contemporary measures 

of systematic covariance, co-skewness and co-kurtosis risks in the cross sectional regression. 

Hence the present study overcomes this shortcoming by using lagged measures of portfolio 

systematic covariance, co-skewness and co-kurtosis risks in the cross sectional regression. 

 

2.3 Intellectual Context of the Downside Risk Based CAPM 

Roy (1952) was the first who argued in favor of a risk measure that was based on the concept of 

downside risk. He pointed out that investors would have rational inclination to first look for 

insuring the safety of their investment principal; a minimum acceptable return. He argued that 

investors would favor investment with the lowest probability of being lower than the minimum 

acceptable return. This is the logic behind the Roy’s Safety First Ratio. Later on Markowitz 

(1959) became cognizant of the fact that investors care about downside risk only and asset 

returns may not be normally distributed. Therefore, he argued for use of a downside risk based 

measure of risk in making portfolio decisions. He suggested that downside risk can be measured 

in two ways; a measure of semi-variance calculated from below mean deviations and a measure 

of semi-variance calculated from below target return deviations. He proved that when asset 

returns were non-normally distributed downside risk measure provides a better measure of risk 

than variance.  

2.3.1 Downside Risk Based CAPM: Prevalent Perspective 

Jahankhani (1976) investigated the comparative ability of mean-variance CAPM and mean-

semivariance CAPM and concluded that the MS CAPM did not perform any different than the 
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MV CAPM. However, these findings have been attributed to be biased as they were based on 

short sample period i.e. 1951 to 1969.  

 

Lee and Rao (1988) demonstrated that when the target return is equal to the expected return on 

risk portfolio, mean-lower partial moment (MLPM) approach allows a two-fund separation 

between risk free and tangent portfolio of risky assets. They pointed that given the assumptions 

of perfect capital markets and homogenous expectations, the tangent portfolio is the market 

portfolio. They argued that a security exhibits risk only when both the market and the security 

returns fall below their expected below returns. Given the security return exceeds the expected 

return of the security and market return is less than expected market return then the security 

results in risk reduction. However, they argued that when market returns exceed expected market 

return then it does not matter whether the security returns are higher or lower than expected 

return.  

Harlow and Rao (1989) extended the earlier work on lower partial moments of Hogan and 

Warren (1974), Bawa (1975) and Bawa and Lindenberg (1977). They argued that the use of risk 

free rate as investors’ target rate of return is more a technical assumption than an assumption 

rooted in economic theory. To overcome this deficiency they proposed the generalized MLPM 

which enables to accommodate any target rate of return by the investor. They proved that their 

model was consistent with utility functions exhibiting aversion to risk and preference for 

skewness. They provide empirical evidence in support of the generalized MLPM model and 

pointed that downside risk was more related to deviations below mean equity market return than 

the risk free rate.  

Harlow (1991) argued that downside measures of risk are attractive as they reflect investors’ risk 

perception accurately and are based on simple theoretical assumptions. He demonstrated that 

portfolio investment strategies based on downside risk exposure resulted in higher realized 

returns than that depicted by portfolios formed using variance. This suggested that the downside 

beta framework resulted in improved risk-return tradeoff for the investor. He further 

demonstrated that the downside beta framework resulted in significantly higher allocation to 

bonds and hence resulted in greater downside risk protection with similar or higher level of 

average returns.  
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Another approach incorporating the downside risk framework is the test of beta as random 

coefficient (Fabozzi and Francis, 1977). Fabozzi and Francis (1977) investigated beta 

coefficients in up and down market using three alternative definitions of up and down market. 

They concluded that beta coefficients were not statistically different in both bull and bear 

markets. Subsequently Kim and Zumwalt (1979) also found that beta coefficients in up and 

down markets were not statistically different using a difference in mean tests. They further 

developed a two beta model incorporating variations due to up market and variations due to 

down market. Their findings from the regression analysis confirmed that investors were 

rewarded for accepting downside risk and the upside risk was negatively priced.  Alexander and 

Benson (1982) further criticized Fabozzi and Francis (1978) and concluded that beta as a random 

coefficient was an overstatement. Chen (1982) addressed the problem of multicollinearity in 

estimating up-beta and down-beta in a multiple regression setting. He argues that this problem 

increases the errors in variable in the second pass-through regression. Therefore, he proposed 

that a time-variant approach to estimate beta should overcome the problem of multicollinearity 

and hence errors in variable problem. Their findings were consistent with Kim and Zumwalt 

(1979).   

Recent evidence on good and bad betas is reported by Campbell and Vuolteenaho (2004). They 

used a two beta model. The first beta captured the effect of news related to the future cash flow 

of the market and the second captured the effect of news related to the discount rates of the 

market. According to their model it was expected that the price (premium) of the first beta risk 

would be higher than the second beta risk. Their empirical findings suggested that value stocks 

and small stocks had relatively higher cash flow beta then growth and large stocks. They 

attributed the higher average returns of the value stocks and small stocks to their higher cash 

flow beta. They also attributed the poor empirical performance of the CAPM since 1963 to the 

fact that growth stocks and large past-beta stocks have had mostly good betas with low market 

prices (premium).  

Estrada (2000) attempted to come up with a model to estimate cost of equity in emerging equity 

markets. He proposed to use the ratio of semi-standard deviations of asset returns with respect to 

mean asset returns and semi-standard deviation of market returns with respect to mean market 

return as a measure of risk. His sample consisted of Morgan Stanley Capital Indices of 28 
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emerging markets. He took the Emerging Markets Free Index as a proxy for market portfolio. 

This choice of market portfolio, however, is objectionable given its narrow coverage of world 

equities and particularly excluding developed equity markets of the world. The reporting 

findings of Estrada suggested that emerging markets share a low correlation with the market 

portfolio and hence were not fully integrated with world market. This suggested the substantial 

potential of emerging markets for diversification purposes. Estrada reported that downside risk 

based measures shared greater correlation with mean returns. Further he reported that semi-

variance with respect to mean revealed the information contained in total risk and idiosyncratic 

risk measures. He reported that systematic risk measured by beta was not statistically 

significantly priced when measures of downside risk were included in the pricing equation. 

Estrada attributed the lack of explanatory power of systematic risk (beta) to the lack of 

integration of emerging equity markets with world market. In addition Estrada argued that this 

might be because of the world market portfolio was inefficient, the omission of relevant 

variables (model misspecification) and uncorrelated returns and betas. Harvey (2000) also argued 

that downside betas were related with emerging market returns, however, this relationship was 

weak for developed markets.  

Estrada (2002) empirically tested the MV CAPM and the MS CAPM on a sample of equity 

returns of both developed markets (DMs) and emerging markets (EMs). The sample consisted of 

23 DMs and 27 EMs from the MSCI database. Both CAPM beta and downside beta were 

calculated with respect to MSCI All Country World Index. Along the CAPM and downside beta, 

variance (in the MV CAPM framework) and semi-variance (in MS CAPM framework) were also 

estimated as risk measures. The findings from the correlation analysis revealed that downside 

beta had the highest correlation with average returns and significantly outperformed MV CAPM 

based risk measures. The regression analysis revealed that though all the four measures of risk 

were significant, the downside beta possessed the highest explanatory power (R2 of 47%) among 

the competing measures of risk. Further the reporting findings suggested that in a multiple 

regression setting, when both CAPM beta and downside beta were used as explanatory variables, 

only downside beta turned out to be significant. Estrada further split his sample into DMs and 

EMs and investigated the relative explanatory ability of the competing models in both DMs and 

EMs. The results revealed that though all the four measures of risk were significant in EMs the 

downside risk based measures were relatively better than the MV CAPM measures i.e. beta and 
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variance. Further the results of the DMs revealed that though none of the risk measures were 

statistically significant still the downside beta measure of risk had the highest explanatory power 

among the competing models. The robustness check revealed that mean returns were more 

sensitive to changes in downside beta than changes of similar magnitude in CAPM beta. Further 

for DMs and EMs the spread in mean returns was higher for downside beta than for CAPM beta 

in both DMs and EMSs. Estrada found that the average CAPM betas for both DMs and EMs 

were about the same size, however, the average downside beta of DMs and EMs were different 

i.e. the average downside beta of EMs was higher than the average downside beta of DMs. He 

also estimated the average required rate of return for both DMs and EMs using the MV CAPM 

and MS CAPM. The estimated average cost of equity (average required rate of return) for DM 

was estimated to be higher than that of EMs using MV CAPM. This was contradictory to normal 

expectations. However, the average estimated cost of equity for EMs was found to be higher than 

of DMs using the MS CAPM.  

Estrada and Serra (2005) investigated the cross section of stock returns of over 1600 companies 

from 30 different countries over a sample period of 25 years. They argued that practitioners are 

more interested in economic significance than statistical significance of return spread in returns 

between a high risk portfolio and a low risk portfolio. Following the Fama-MacBeth 

methodology and GMM estimation procedure they investigated different models classified into 

traditional, factor and downside risk families. Their findings suggested that value effect was 

sensitive to sample period and outliers. They, however, concluded from their statistical tests of 

the risk variables that the relation between risk variables and cross section of stock returns was 

weak. They explained this failure of their estimated models to be the result of cross sectional 

variations from country to country. However, the findings from economic analysis revealed that 

global downside beta significantly explained cross section of stock returns. They show that a 

portfolio of high global downside beta stocks outperformed a portfolio of low global downside 

beta stocks both rebalanced every five years by 5500% over a period of 20 years.  

Olmo (2007) argues that the failure of CAPM is mainly due to the focus on covariance of returns 

alone. Further the downside CAPM solely relies on covariance of asset and market returns in bad 

states of the world and hence cannot objectively estimate market risk premium. He postulated the 

MV CAPM and MS CAPM in a single asset pricing model i.e. mean-variance-downside-risk 
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(MVDR) CAPM. This allowed to model systematic risk as a weighted sum of the systematic risk 

due to normal covariance risk (as in MV CAPM) and systematic risk due to covariance in market 

downturns (as in MS CAPM). The empirical findings suggested a risk premium for holding 

stocks with downside risk exposure. He found stocks that have positive intercept terms were 

positively related with market and hence the positive intercept term works as a compensation for 

increased downside risk in market downturns. Similarly stocks that have negative intercept terms 

were negatively related with market and the negative intercept term results as investors favor 

stocks that provide a refuge in market downturns.  

Harvey and Siddique (2000) argue that skewness captures downside risk as skewness also 

measures the risk in the tails of return distributions. Dittmar (2002) suggested that the 

explanatory power of skewness diminishes once risk aversion is incorporated in the asset pricing 

kernel. Van Vliet (2004) also empirically proved that the cubic asset pricing kernel 

accommodating skewness severely violated the risk aversion assumption. He further pointed out 

to the inability of such skewness based cubic asset pricing kernel to accommodate downside risk 

aversion. In addition kurtosis is also criticized as it implies that investors dislike extreme 

moments both in left and right tails which contradict the logic that investors only dislike extreme 

moments in the left tails (Hafsa and Hmaied, 2011). Van Vliet (2004) compared both 

unconditional and conditional MV CAPM and MS CAPM. The sample consisted of stocks listed 

in the U.S. equity market over sample period of 1931-2002. The findings rejected the 

conventional MV CAPM and strongly supported the MS CAPM. Particularly the relationship 

between downside risk beta and return was nearly perfect in bad times. He further reported that 

downsize risk beta has explanatory ability for size portfolios as well as momentum effect and 

shares no relation with distress risk. 

Ang et al (2006) argued that firms with high downside beta experience high average returns. 

They reported that risk premium captured by downside beta was different than the risk premium 

associated with the co-skewness. They pointed that downside beta measures risk conditional on 

market downturns. However, co-skewness measures unconditional relationship of stock returns 

and extreme market downside returns. They further reported that, other than extremely volatile 

stocks, past downside beta has predictive ability for future downside market returns. 
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Similarly Hafsa and Hmaied (2011) investigated the cross section of stocks return in French 

equity market. They reported that the CAPM beta fails to explain the cross section of average 

stock returns. Their findings suggested that the downside based risk measures have significant 

explanatory power for the cross section of stock returns. However, the signs of the estimated 

coefficients were opposite to expectations. They explained that this may be because that the 

French equity market was immature. They further highlighted that the relationship between 

downside beta and average return was nearly linear in bear (bad) markets. Nikomaram (2010) 

compared the empirical performance of the CAPM and downside CAPM in the automobile 

sector of Iranian equity market and concluded that downside CAPM (D-CAPM) outperformed 

the traditional CAPM.  

The literature review on downside risk based CAPM above suggests that the underlying theory 

of the model closely resembles human behavior. It is also empirically supported to a good extent. 

Hence it paves the way for this study to investigate the empirical validity of this model in the 

context of the Pakistani equity market.  

2.3.2. Downside Risk Based CAPM: Contextual Perspective 

A review of literature revealed the lack of empirical study to investigate the validity of downside 

risk based asset pricing models in Pakistani equity market. The international evidence on 

downside risk based asset pricing models cited above provides overwhelming empirical evidence 

for its applicability. Further the review of literature suggests that the downside risk based asset 

pricing models are based on assumptions that are more consistent with investors’ behavior than 

those underlying the traditional CAPM and its higher-moment extensions. The review of 

literature provides empirical evidence that suggests that stock returns are non-normally 

distributed in the Pakistani equity market. This further suggests that the downside risk 

framework of asset pricing better fits the empirical returns distribution in Pakistani equity 

market.  

The present study attempts to fills this gap by exploring the downside risk based asset pricing 

models in Pakistan. The study provides a comparative empirical analysis of the MVB based 

traditional CAPM, higher-moment CAPM and the MSB based downside risk based asset pricing 

models. The literature of review reveals that the downside risk based CAPM improves upon the 
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traditional CAPM and the higher-order moment CAPM and hence is expected to outperform 

these two asset pricing models.  

2.4 Commentary  

An extensive review of literature in the previous sections reveals that the empirical evidence on 

the CAPM is not strong and mostly negates the theory particularly in the context of Pakistan. 

Different authors have attributed the empirical failure of CAPM to misspecifications of the 

CAPM and problems in the empirical testing methodology (Roll, 1977; Naqvi, 2000). The most 

important issues identified include the use of proxy hypothesis, biases in both time series and 

cross sectional testing methodologies. Particularly the use of OLS as an estimation technique in 

the Fama-MacBeth cross sectional three step methodology has been criticized as it fails to 

account for auto-correlation and heteroskedasticity. The review of previous studies further 

suggests GMM to be an improved estimation technique in the Fama-MacBeth cross sectional 

three step methodology.  

The most important challenges to the CAPM revealed by the literature review are the size and 

value premiums. However, the literature shows mixed findings on the significance of these 

anomalies and that these anomalies are sensitive to the choice of sample period. The literature 

further suggests that the introduction of higher-moments in the CAPM results in the 

disappearance of these anomalies. The review of literature on CAPM from Pakistan suggests 

poor empirical performance of the model to explain the cross section of stock returns. The 

literature review points out that though empirical support for the CAPM is weak, academicians, 

researchers and professionals have particular liking for the model.  

The literature review suggests that the empirical evidence on the higher-moment CAPM is quite 

promising. It allows for systematic risk factors of higher order than the covariance risk given the 

empirical evidence on non-normally distributed stock returns. Particularly co-skewness has been 

identified to be significantly priced in equity markets across the world. Though the empirical 

support for the higher-moment CAPM is encouraging, the literature suggests that it suffers from 

the same shortcomings that underlie the traditional CAPM. It is based on MVB framework as is 

the traditional CAPM. The higher-moments like co-skewness and co-kurtosis have been 
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criticized as measures of downside risk. It also reveals mixed empirical findings for higher-

moment CAPM in Pakistani equity market (Iqbal et. el, 2007; Javid, 2009).  

The subsequent section of the literature review explored the downside risk based asset pricing 

models and outlined substantial theoretical and empirical evidence. Different authors have 

argued that the MSB framework is superior to MVB framework and provided empirical support 

in favor of the downside risk based asset pricing model. However, the downside risk based asset 

pricing models have so far been not put to empirical test in the Pakistani equity market.  

The present study investigates the empirical validity of the downside risk based CAPM as well 

as traditional CAPM and the higher-moment CAPM in the Pakistani equity market. The present 

study improves on the sample size of previous studies and analyzes a larger sample of stocks on 

the subject of investigation in Pakistan. It also adopts a more efficient and effective procedure of 

using portfolios in the cross sectional test of the methodology. Earlier studies mostly employed 

individual stocks data to test the traditional CAPM and higher-moment CAPM. These studies did 

not use lagged systematic risk measures in the cross sectional regression of the Fama-MacBeth 

methodology. This may be inconsistent with the implications of the asset pricing theory (Fama 

and MacBeth, 1973) and hence the present study overcomes this shortcoming of the earlier 

studies on the empirical validity of the capital asset pricing g models in Pakistan.  

 

2.5 Summary 

This chapter provided a comprehensive review of the theoretical and empirical literature on the 

subject of investigation of the present study. The chapter provided review of the relevant non-

empirical and empirical literature on the traditional CAPM, higher-moment CAPM and the 

downside risk based CAPM respectively with the objective to identify the gap in the literature 

for the subject of investigation. For each asset pricing model the review of the literature was 

segmented into two parts; the first part provided the substantive and theoretical perspectives of 

the subject of investigation in general and the second part discussed these more specifically in 

the context of Pakistan. Finally this chapter provided a commentary on the literature reviewed 

for the traditional CAPM, higher-moment CAPM and the downside risk based CAPM. The next 
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chapter provides an overview of the derivation of each of the asset pricing models under 

investigation and formulates the theoretical framework for the present study.  
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CHAPTER 3 

THEORETICAL FRAMEWORK 

 

This chapter outlines the theoretical framework which is underlying the subject of investigations 

of the present study. It provides an overview of the theoretical derivation and developments in 

the asset pricing theory underlying the CAPM, the higher-moment CAPM and the downside risk 

CAPM. It provides a review of the conditional and unconditional versions of both the CAPM and 

higher-moment CAPM. It contains the theoretical framework and hypotheses for each asset 

pricing model for empirical testing.  

 

3.1 Conceptualization of CAPM 

The CAPM is based on MVB framework and hence requires that returns are normally distributed 

(Berk, 1997) or investors have quadratic utility functions (Tobin, 1958). It assumes that investors 

are well diversified in the market place and hence only require risk premium for taking 

systematic risk. Given that diversification is free of cost, non-systematic risk is not rewarded in 

the market. The systematic risk of an asset is measured by its covariance with the market 

portfolio. The underlying assumptions of CAPM include risk free borrowing and lending, zero 

transaction costs and investors’ homogenous expectations. It implies that investors share the 

same mean-variance efficient frontier and have similar investment holdings. This suggests that 

part of the wealth is invested in a risk free asset and part of the wealth is invested in the tangency 

portfolio following the two-fund separation theorem. However, the underlying condition for the 

tangency portfolio is that it must be efficient and should be placed in the upper half of the 

efficient frontier (Copeland et al, 2009). Underlying these assumptions the derivation of the 

Sharpe-Lintner CAPM and its variants are outlined in the subsections below. 

3.1.1 The Derivation of the Sharpe-Lintner CAPM 

Since the CAPM is an equilibrium based model it assumes that the supply of and demand for 

existing assets are exactly equal and hence the prevailing prices are equilibrium based. However, 

exact computation of equilibrium demand and supply has never been attempted. The demand 
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side of the equilibrium can be derived in the CAPM framework. Assuming that individual i put 

wik, a fraction of his total wealth of Woi, as investment in asset k, his total holding of asset k is 

wikWoi. It is interpreted as the demand of individual i for asset k in equilibrium. Aggregating this, 

assuming there are N individuals the total demand for asset k in the economy is given by ∑
N

k
w

ikWoi. Further in equilibrium it must hold that ∑
N

k
w ikWoi= PkQk. Here Pk and Qk represent price 

per share and total number of shares outstanding respectively and gives the market capitalization 

of asset k (Danthine and Donaldson, 2002).  

As a consequence of the market equilibrium implied in the CAPM, it is assumed that all 

investors invests in assets from the same tangency portfolio i.e. market portfolio, and make no 

other risky investments. This implies that only risk assets that share market demand are part of 

the tangency (market) portfolio. If any risky asset exists that is not part of the market portfolio, it 

represents excess supply and hence market equilibrium ceases to exist. The CAPM implies 

individuals hold investments from the economy-wide asset holdings. The tangency portfolio, Tp, 

is a valued weighted portfolio of risky assets i.e. k = 1, 2, 3,…,N. Hence the weight of asset k in 

the tangency portfolio is the ratio of the market capitalization of asset k and the total market 

capitalization of the tangency portfolio and hence ensures that the tangency portfolio is the 

market portfolio (Danthine and Donaldson, 2002). Following Danthine and Donaldson (2002) 

the weight of asset k, wk, in market portfolio is given by: 

m

k
k MC

MC
w =         3.1    

MCk is the market capitalization of asset k and MCm is the market capitalization of all assets in 

the market portfolio.  

Following Copeland et al (2009) the mean and standard deviation of any portfolio composed of 

risk asset k and the market portfolio m where x and (1-x) represents the percentage investments in 

k and m respectively are given by:  

)()1()()( mkp RExRxERE −+= ,                                  3.2   
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.])1(2)1([)( 212222
kmmkp xxxxR σσσσ −+−+=          3.3                                         

where 2
kσ  is the variance of risky asset k, 2

mσ  is the variance of the market portfolio m and kmσ is 

the covariance of asset k and the market portfolio m. 

 

 

By the definition of market portfolio asset k with its weight equal to wk is part of the market 

portfolio.  Following Copeland et al (2009), given x percentage investment in asset k of the 

portfolio p the corresponding change in mean and standard deviation is derived as:  

)()(
)(

mk
p RERE

x
RE

−=
∂

∂
,      3.4 

]42222[])1(2)1([
2
1)( 2222

12222
kmkmmmkkmmk

p xxxxxxx
x
R

σσσσσσσσ
σ

−++−×−+−+=
∂

∂ −     3.5 

 

            E(Rk)        CML 

             K 

         E(Rm)         

      

 

                                    Ḱ 

         σ(Rm)                  σ(Rp) 
 
Figure 3.1 The Investment Opportunity Set Provided by Combinations of Risky 
Asset K and the Market Portfolio M.  
Source: (Copeland et. al, 2009) 
M = market portfolio (tangency portfolio), K = risky asset, CML = capital market line, Rf = 
risk free rate of return.  
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Assuming market is in equilibrium and the market portfolio contains asset k in the ratio of its 

market capitalization to total market capitalization. Sharpe (1964) and Lintner (1965) pointed 

that the x percentage investment in asset k represents excess market demand for asset k and 

hence should be equal to zero (i.e. x = 0).  Given that the market is in equilibrium, i.e. x = 0, 

equation 3.4 and 3.5 when evaluated gives the equilibrium price relationship and hence the 

equilibrium price of risk. Copeland, In line with Weston and Shastri (2009) mathematically the 

representations of equation 3.4 and 3.5 at x = 0 are given by: 

)()(
)(

0 mkx
p RERE

x
RE

−=
∂

∂
=                 3.6 

m

mkm
kmmmx

p

x
R

σ
σσ

σσσ
σ 2

22
12

0 )22()(
2
1)( −

=+−=
∂

∂ −
=                3.7 

It follows from the above mathematical derivations that the risk-return tradeoff slope at market 

equilibrium point i.e. point M in figure 3.1, is given by: 

m

mkm

mk
x

p

p RERE

x
R

x
RE

σ
σσσ 20

)()(
)(

)(

−
−

=

∂
∂

∂
∂

=       3.8 

Hence the slope of the capital market line, Rf M, must be equal to the slope of the opportunity set 

KMḰ at point M, the equilibrium point Copeland et al (2009). The investment portfolios of all 

individual in the economy are place on the capital market line Rf M. Given that market efficiency 

prevails, the capital market line implies that the tangency portfolio is equal to the market 

portfolio. The slope of the capital market line is given by
m

fm RRE
σ
−)(

 and given market 

equilibrium, can be equated with the slope of the opportunity set KMḰ consistent with Copeland 

et al (2009) we get: 

m

mkm

mk

m

fm RERERRE

σ
σσσ 2

)()()(
−
−

=
−

      3.9 

The above equation can then be rearranged to solve for E(Rk) to get: 
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2])([)(
m

km
fmfk RRERRE
σ
σ

−+=       3.10 

The mathematical representation of equation 3.10 is what we know as the CAPM. The graphical 

representation of equation 3.10 is depicted in figure 3.2 and is called the Security Market Line 

(SML). It implies that the expected return on any risky asset is equal to the return on a risk-less 

asset (Rf) plus price of risk in market equilibrium i.e. ])([ fm RRE − ,  multiplied by the quantity 

of risk i.e. 2
m

km

σ
σ . In the terminology of CAPM, the quantity of risk of asset k is known as beta 

represented by the symbol βk. Hence the quantity of risk is: 

βk= 2
m

km

σ
σ = 

)((
))()((

m

mk

REVAR
RERECOV −

       3.11 

Therefore, equation 3.10 can be re-written as:  

kfmfk RRERRE β])([)( −+=        3.12 

 

 

 

  

         

    E(Rk)        SML 

                 

          E(Rm)       

              Rf  

    

       βm=1      βk= 2
m

km

σ
σ

 
Figure 3.2 The Capital Asset Pricing Model 
Source: (Copeland et. al, 2009) 
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By definition of the risk free asset, the beta of the risk free asset is equal to zero as the 

covariance between risk free asset’s returns and the returns on the market portfolio is equal to 

zero. In addition, the beta of the market portfolio is equal to unitary as the covariance and 

variance of the market portfolio are identical. Mathematically, it is represented as:  

βm= 1
))((
))((

)((
))()((

==
−

m

m

m

mm

REVAR
REVAR

REVAR
RERECOV

     3.13 

The above articulation of the CAPM implies that there is a linear relationship between risk and 

return and only systematic risk is priced as marginal investor is assumed to be well diversified. 

Further the articulation of the CAPM requires that investors’ utility functions are either quadratic 

or asset returns are normally distributed.  

The derivation of the CAPM is consistent with utility theory that provides an articulation of the 

investor’s problem (Danthine and Donaldson, 2002). Suppose an investor with current wealth 

level W0 and has to make a choice to invest x in a portfolio of risky assets i.e. market portfolio in 

the CAPM, with E(Rm). Alternatively investor can invest in a risk free asset with risk free rate, 

Rf. Given the investor’s investment horizon is one period, the end of one period wealth of the 

investor is given by: 

))(1()1())(1())(1( 001 mff RExRWRmExWRW +++=++−+=    3.14 

The investor’s choice problem is then articulated as: 

))(1()1((max)( 01 mfx
RExRWEUWEUMax +++=      3.15 

where E is the usual expectations operator and U( ) is investor’s utility-of-money function, a von 

Nuemann and Morgenstern (VNM) utility function (von Nuemann and Morgenstern, 1953). The 

von Nuemann and Morgenstern utility functions are the basis for the articulation of the mean-

variance CAPM of Sharpe (1964) and Lintner (1965). The VNM utility function imply risk 

aversion and exhibit that investment in risky assets will be made only when their return exceeds 

the return on the risk free asset.  

For empirical estimation and testing equation 3.12 can be re-written in the excess return form as: 
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kfmfk RRERRE β])([)( −=−        3.16 

It can be further formalized in excess form as: 

)()( mkk rErE β=          3.17 

In equation 3.17 kr  is the return in excess of risk free rate on asset k and mr  is the return in 

excess of risk free rate on the market portfolio of risky assets. Equation 3.17 implies that the risk 

premium on asset k is equal to the market risk premium multiplied by the risk of asset k as 

measured by kβ . However, the empirical tests of the CAPM rely on ex-post returns than ex-ante 

returns implied in the derivation of the CAPM. This has to do with the assumption that investors 

are able to perceive the ex-post return distribution ex-ante. It implies that equation 3.16 fulfills 

the Gauss-Markov regression assumptions (Javid, 2008). Hence, for econometric testing, 

consistent with Javid (2008) the CAPM is represented as: 

kkkr εβλλ ++= 10          3.18 

where 0)( =kE ε  and 0),( =kmrCov ε . 

The intercept term, 0λ , and the market risk premium, 1λ , are estimated and tested for statistical 

significance. For the CAPM to hold valid, the intercept term ( 0λ ) needs to be statistically not 

different than zero i.e. 0λ = 0, and the market risk premium ( 1λ ) needs to be statistically different 

than zero i.e. 1λ > 0. Though the empirical testing of the CAPM is based on ex-post returns and 

contradicts the CAPM theory based on ex-ante returns, the assumption is that the probability 

distribution of such ex-post returns is stationary over time.  

3.1.2 The Zero-Beta CAPM 

The traditional Sharpe-Lintner CAPM has been criticized for entailing assumptions that are 

highly unrealistic. Therefore, different extensions of the CAPM theory have been attempted 

relaxing the underlying assumptions of the CAPM. The first most notable extension was made 

by Balck (1972) who developed zero-beta CAPM as he relaxed the assumption of the risk free 

borrowing and lending. He proposed to use the returns (Rz) on a zero-beta portfolio as a proxy 
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for the risk free rate given the Cov(Rm, Rz) = 0. Given the Black (1972) equation 3.12 is modified 

as: 

kzmzk RRERRE β])([)( −+=       3.19 

Equation 3.19 can be re-written in excess return form as:  

kzmzk RRERRE β])([)( −=−       3.20 

The empirically testing methodology follows that of the CAPM i.e. uses ex-post returns and tests 

for intercept term to be equal to zero and market risk premium to be positive. However, Gibbons 

(1982) pointed out one additional constraint in the test of the theory where he argued that 

intercept of the market model should be given by: 

)1)(( kzk RE βα −=         3.21 

He argued that if this constraint is violated, the CAPM theory should be rejected. Further a 

limitation of the zero-beta model is the assumption of restrictions on short sales. However, the 

construction of zero-beta portfolio by definition would require both long and short positions 

(Copeland et al, 2009). One of the major criticisms of CAPM by Ross (1977) included that the 

linearity assumption of the CAPM is violated given restrictions on short sales or the absence of 

risk free assets.  

3.1.3 The Extension of CAPM: Non-marketable Assets 

The CAPM assumes that all assets are marketable. However, in reality there are assets like 

human capital which can be rented for wages but cannot be bought and sold. This suggests that 

there are assets in the portfolios of investors that are non-diversifiable. Human capital cannot be 

divided and hence diversified resulting in sub-optimal diversification for the portfolio. The two-

fund separation theorem holds when there are no transaction costs and perfectly divisible assets. 

Investors will hold either the risk-less investment or the market portfolio irrespective of the 

shape of their indifference curve. However, the empirical evidence contradicts this implication of 

the two-fund separation theorem of the CAPM theory and investors are found to hold different 

portfolios of the risky assets than the market portfolio. One possible explanation of this empirical 

finding has been argued to be the presence of non-marketable assets (Copeland et al, 2009).  
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This argument was formalized by Mayers (1972) who extended the traditional CAPM to 

accommodate non-marketable assets held by investors and proposed that the returns on any risky 

asset are given by: 

)],(),([)( hkmkmfk RRCovRRCovRRE ++= νψ     3.22 

In equation 3.22,
),(

)(
2

hmmm

fm

RRCov
RRE

+

−
=

σν
ψ  and is the market price per unit of risk, mν = the 

current market value of all marketable assets and hR = the total dollar return on all non-

marketable assets.  

3.1.4 The Inter-Temporal CAPM: Merton Version 

Merton extended the single-period traditional CAPM into a multi-period model assuming 

continuous trading and log-normally distributed asset returns. Given that the risk free rate is non-

stochastic over time, the returns on any risk asset in equilibrium will be given by the following 

equation irrespective of individuals’ preferences, their wealth distributions, and their time 

horizons. 

kfmfk RRERRE β])([)( −+=        3.23 

Equation 3.33 is the same as equation 3.12 with the exception that is based on continuous time 

i.e. instantaneous returns with log normal distribution have replaced discrete returns with normal 

distribution. 

Assuming stochastic risk free rate, investors will face the risk of shift in investment opportunity 

set and hence will hold portfolios composed of three rather than two different funds: the risk free 

asset, the market portfolio of risky assets and portfolio of assets whose returns are perfectly 

negatively correlated with the risk free asset’ return. The last fund provides a hedge against the 

unexpected changes in future returns of the risk free asset. Therefore, the required rate of return 

on asset k can then be estimated as: 

])([])([)( 21 fNfmfk RRERRERRE −+−+= λλ      3.24 

Here, 
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RN = the instantaneous return on portfolio having perfectly negative correlation with the risk free 

asset return, 21 1 Nm

NmkNkm

ρ
βββ

λ
−
−

= , 22 1 Nm

NmkmkN

ρ
βββ

λ
−
−

= , Nmρ = correlation between portfolio N and 

market portfolio M, and 2

),(

j

jk
Kj

RRCov
σ

β = . Merton (1973) postulated that high-beta assets will 

have a negative sign of 2λ and low-beta stock will have a positive sign of 2λ .  

3.1.5 The Conditional CAPM 

One of the prominent criticism of the traditional CAPM include that it uses unconditional beliefs 

i.e. unconditional means, variances and covariances. This means that it does not allow investors 

to form conditional beliefs on their given set of available information. Hence the traditional 

CAPM implies constant beliefs over time. However, beliefs have been argued to be time varying. 

Both beta and market risk premium have been contested to be time varying (Jagannathan and 

Wang, 1996; Harvey and Siddique, 1999). The conditional CAPM accounts for time variation in 

risk. It is argued that the poor empirical performance of the traditional CAPM can be explained 

by the assumption of fixed beta and risk premium. Distribution of stock returns varies over time 

and hence investors’ perceived moments (mean and variance of asset return distribution) are 

random than static as proposed in the traditional theory of CAPM. In the conditional CAPM, the 

underlying assumption still is that investors have homogenous expectations of moments with the 

increment that these expectations of moments are formed (conditional) on set of information (φ  ) 

available at time t.  

The conditional form of the traditional Sharpe-Lintner CAPM is mathematically represented as: 

kttfttmttfttkt RERERERE βφφφφ )]/()/([)/()/( 1111 −−−− −+=    3.25 

Alternatively equation 3.25 has the following representation in excess form: 

kttfttmttfttkt RERERERE βφφφφ )]/()/([)/()/( 1111 −−−− −=−    3.26 

Or  

kttmttkt rErE βφφ )/()/( 11 −− =        3.27 



59 
 

Here 1−tφ is the information set available at time t-1 and
1

2
1

/
)/,(

−

−=
tm

tmtkt
kt

RRCov
φσ

φ
β . However, 

given that the risk free rate ( ftR ) is known at time t-1, and hence is part of the information set 

1−tφ  equation 3.25 and 3.26 can also be represented as below: 

ktfttmtfttkt RRERRE βφφ ])/([)/( 11 −+= −−      3.28 

The excess return representation: 

ktfttmtfttkt RRERRE βφφ ])/([)/( 11 −=− −−      3.29 

In empirical analysis it is not possible to observe the complete information set i.e. 1−tφ . Bodurtha 

and Mark (1991) proposed that if the model holds given a subset of information 1−tδ  

subsequently it follows that the model should hold for the complete information set 1−tφ . With 

this articulation, equation 3.29 can be re-written as: 

ktfttmtfttkt RRERRE βδδ ])/([)/( 11 −=− −−      3.30 

In equation 3.30 1−tδ  is the information subset at t-1 and
1

2
1

/
)/,(

−

−=
tm

tmtkt
kt

RRCov
δσ

δ
β . However, the 

empirical estimation of equation 3.30 becomes problematic given that expected market returns 

are non-observable (Javid, 2008). The alternative specification assumes a constant market price 

of risk γ (Ng, 1991). This constant price of risk is estimated as:  

1
2

1

/
])/([

−

− −
=

tm

fttmt RRE
δσ

δ
γ        3.31 

Consequently it follows that the returns on the market portfolio are given by:  

)/()/( 1
2

1 −− += tmfttmt RRE δσγδ       3.32 

For empirical testing, equation 3.32 can be symbolically represented as: 

mttmftmt eRR ++= − )/( 1
2 δσγ        3.33 



60 
 

where )]/([ 1
2

−+−= tmftmtmt RRe δσγ . 

It further follows that equation 3.30 can be represented as:  

kttmtktftkt eRRCovRR ++= − )]/,([ 1δγ      3.34 

where )]/,([ 1−+−= tmtktftktkt RRCovRRe δγ .  

It is explained that both mte and kte are orthogonal to the information subset δ at t-1 i.e. they 

respond similarly to the information subset δ at t-1 (Javid, 2008). Therefore, the conditional 

variance of market returns, mtR , and conditional covariance between market returns and asset 

returns ( mtR , ktR ) are symbolically represented as: 

)]/,([)/,( 11 −− = tmtkttmtkt eeCovERRCov δδ      3.35 

)/(/ 1
2

1
2

−− = tmttm eE δδσ       3.36 

Subsequently it follows that the conditional beta of asset k equals: 

)/(
)]/,([

/
)/,(

1
2

1
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− ==
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tmtkt
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tmtkt
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eeCovERRCov
δ

δ
δσ

δ
β      

Therefore, the cross sectional mathematical representation of the conditional CAPM can be modified as:  

kttmtktftkt eeeCovRR ++= − )]/,([ 1δγ       3.37 

Engle (1982) proposed the Autoregressive Conditional Hetroscedastic (ARCH) model as 

empirical specification of the time variations in moments of return distributions. It is consistent 

with the observation of Mandelbrot (1963) who found that large/small changes of either positive 

or negative signs are followed by large/small changes of either positive or negative signs. This is 

known as volatility clustering. Formally the Engle’s ARCH model in excess return form is 

specified as: 

tmtktkt rr µββ ++= 0          
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where 1/ −tt φµ ~N(0, )2
tσ and  

22
110

2 ...... ptptt −− ∂++∂+∂= µµσ       3.38 

where p is the order of the process. 

The above specification depicts tµ to be conditional on the information set 1−tφ with zero mean 

and time variant variance. It states that the error term tµ is a conditional and monotonically 

increasing function of past error terms nppt ,...,3,2,1, =−µ . Equation 3.38 is called an ARCH(p) 

where p denotes the order of the model. The ARCH(p) assumes only time variations in variance 

but not mean.   

The ARCH specification was further augmented by Bollerslev (1986) who proposed a 

generalized version of the ARCH process (GARCH). In addition to the past error terms, the 

GARCH process specifies the error term tµ to be conditional on past variances nqqt ,...,3,2,1,2 =−σ

. Formally the GARCH process is represented as: 

22
11

22
110

2 ............ qtqtptptt −−−− +++∂++∂+∂= σγσγµµσ    3.39 

Equation 3.39 is generally known as the GARCH(p,q) model. Like the ARCH(p) process the 

GARCH(p,q) assumes time variant variance only and assumes the first moment i.e. mean to be 

constant over time. However, empirical findings suggest that both mean and variance are time 

varying (Domowitz and Hakkins, 1995; Milionis and Patsouri, 2011). Engle, Lillen and Robins 

(1987) proposed a variant of ARCH called the ARCH in mean (ARCH-M) as:  

ttkmtktkt rr µσβββ
σ

+++= )( 2
0 2       3.40  

where 1/ −tt φµ ~N(0, )2
tσ and  

22
110

2 ...... ptptt −− ∂++∂+∂= µµσ       3.41 

In the ARCH-M specification above in equation 3.40, the inclusion of )( 2
2 tk
σβ

σ
accounts for the 

volatility of risk as measured by variance and hence represents risk premium associated with 
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increasing volatility of risk i.e. variance. It explains that assets with higher volatility in variance 

should have higher expected returns. Bollerslev (1988) extended the ARCH-M to develop 

GARCH-M. This can be mathematically represented as: 

ttkmtktkt rr µσβββ
σ

+++= )( 2
0 2       3.42 

where 1/ −tt φµ ~N(0, )2
tσ and  

22
11

22
110

2 ............ qtqtptptt −−−− Γ++Γ+∂++∂+∂= σσµµσ    3.43   

Both ARCH and GARCH process require simultaneous estimation of parameters in mean and 

variance (Javid, 2008). The traditional OLS linear estimation cannot be used as the error variance 

in ARCH/GARCH processes has a non-linear specification. Hence researchers have employed 

maximum likelihood and GMM as estimation techniques (Lim, 1989; Stock andWright, 1996). 

3.1.6 Theoretical Framework for Unconditional CAPM Estimation 

To test the unconditional CAPM, it is assumed that the standard assumptions underlying the 

Sharpe-Lintner CAPM hold. These include a) investors have homogenous expectations b) 

investors are averse to risk c) investors borrow and lend at risk free rate and d) returns are 

normally distributed hence investors care only about mean and variance of the returns of their 

portfolios. Further it is assumed that investors’ portfolios are well diversified and hence 

unsystematic risk is not priced. To be consistent with the earlier work of Fama andMacBeth 

(1973), Fama andFrench (1992) and Kothari et al (1995), the unconditional CAPM is assumed to 

be a normative model. Given these assumptions a positive linear relationship between the cross 

section of stock returns and the systematic risk is proposed. The mathematical representation is 

given as: 

1])([)( −−+=− imtfmtfit RRERRE βα            3.44 

Based on equation 3.44 and the above discussions,there are two hypotheses that are drawn for 

empirical testing: 

H1: the intercept termα  is equal to zero and insignificant. 

H2: the market risk premium is statistically significantly positive i.e. 0])( >− fmt RRE . 

A diagrammatic representation of the relationship is given in figure 3.3 below: 
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         Independent Variable          Dependent Variable 

Figure 3.3 Theoretical Framework of Unconditional CAPM 

 

3.1.7 Theoretical Framework for Conditional CAPM Estimation 

For the estimation of conditional CAPM it is assumed that both asset and market returns are 

conditional on the information available 1−tφ at time t and hence systematic risk as measured by 

1−imtβ is time-varying. Maintaining the other assumptions, except normally distributed asset 

returns, the relationship between the cross section of stock returns and systematic risk as 

measured by 1−itβ is given as:   

111 ])/([)/( −−− −+=− imtfttmtfttit RRERRE βφαφ         3.45 

The embedded hypotheses of the conditional CAPM in equation 3.45 are as: 

H1: the intercept termα  is equal to zero and insignificant. 

H2: the market risk premium is positive i.e. 0])/( 1 >−− ftmt RRE φ and significant.  

Figure 3.4 presents a diagrammatic representation of the conditional CAPM. 

 

 

  

Independent Variable       Dependent Variable 

Figure 3.4 Theoretical Framework of Conditional CAPM 

 

3.2 Conceptualization of the Higher-Moment CAPM 

The higher-moment CAPM extends the Sharpe-Lintner CAPM by including co-skewness and 

co-kurtosis as additional measures of systematic risk. The tests of the CAPM assume that returns 

are normally distributed which is empirically an implausible assumption. The higher-order 

Systematic risk of asset measured by 

1−imtβ  
Excess return of asset i 

Conditional systematic risk of asset 
measured by 1−imtβ  Conditional excess return of 

asset i 



64 
 

moment based capital asset pricing model acknowledges the non-normal returns distribution. 

(Rubinstein, 1973; Harvey, 2000; Harvey and Siddique, 1999, 2000). The propositions in the 

higher-order CAPM is that higher-order moments are significantly priced in investors’ required 

rate of returns which the study empirically investigates in the context of the equity market of 

Pakistan, i.e. KSE.  

 

Assume a representative investor has current wealth, W0, and desires to maximize the period-end 

expected utility of wealth, E[U(W~ )]. The available set of investments includes a portfolio of 

risky assets, M, and a risk free asset, RF. He invests x of his wealth in the risky portfolio, M, and 

(1-x) in the risk free asset with the given budget constraint that the total investment must equal 

his current wealth, W0, i.e. M(x) + RF(1-x) = W0. Assuming this investor’s expected utility of 

wealth can be approximated by Taylor series of order four around W i.e. mean wealth. Moments 

of order higher than four are left out. However, earlier Farrar (1962) and Jean (1971) developed 

models expanded up to nth-order Taylor series. It is assumed that the first four moments of 

investor’s terminal wealth ( www KSW ~~~ ,,,σ ) are given and finite (Hung, 2007). Investor’s 

expected utility of period end wealth is mathematically represented as: 
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)()()]~([ www kWUsWUWUWUWUE +++= σ    3.46 

The specification in equation 3.46 suggests that the investor is averse to risk as measured by 

variance of terminal wealth i.e. investor’s expected utility is negatively related with variance as 
''U <0. In contrast to variance, investor has a preference for positive skewness of terminal wealth 

given his non-increasing risk aversion that requires 0/)( '2''''' >≥ UUU as the necessary 

condition (Hung, 2007). This is in line with the argument of Kraus and Litzenberger (1976) who 

point out risky assets as non-inferior goods. Investor’ preference for positive skewness of 

terminal wealth implies that investor is willing to pay a premium for assets with positive 

skewness as positive skewness is positively related with expected wealth. However, investor 

dislikes increase in kurtosis of terminal wealth as it results in decreasing expected utility. 

Increase in kurtosis of terminal wealth implies an increase in the probability of extreme 
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outcomes of terminal wealth (Javid, 2008). Hence investor is considered to be risk averse to 

kurtosis i.e. .0'''' <U  

3.2.1 The Derivation of Higher Moment CAPM 

Wolfle and Fuss (2010) suggest that except for the Hyperbolic Absolute Risk Aversion function 

of Rubinstein (1973) the assumptions entailed in the traditional CAPM seem to equally hold for 

the higher-moment CAPM. However, as discussed above it is assumed that a representative 

investor’s preferences are depicted in his utility function subject to mean, variance, skewness and 

kurtosis. It is assumed that returns on all assets are measured at t0 i.e. in current consumption 

units. There are n risky assets (indexed as i = 1,2,3,…,n) with ri as the return on the ith risky 

asset (rp being the return on the portfolio) and a risk free asset with r0 as the rate of return 

(Wolfle and Fuss, 2010). Consistent with Wolfle and Fuss (2010) it is assumed that the current 

wealth at t0 is W0 = 1 and the period-end, t1, wealth is W and the current wealth is invested in 

portfolio of risky assets and a risk free asset as: 

 ∑
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==+
n

i
i Wxx

1
00 1          3.47 

Logically then it follows that the return on the investor’s portfolio, rp, is given by:  

∑
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i
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1
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Hence we can obtain the period end wealth W as:  
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Kraus and Litzenberger (1976) outline that the second, third and fourth moments of the 

probability distribution of expected end of period wealth are as: 
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The measures ipβ , ipγ and ipδ  measures the contribution of a security to the variance, skewness 

and kurtosis of a portfolio. Similarly Wolfle and Fuss (2010) suggest that the higher-order 

moments of the end of period wealth of the investor are mathematically given by: 
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As ∑
=

==+
n

i
i Wxx

1
00 1 equation 3.53 to 3.55 are similar to those of the rate of return on the 

portfolio i.e. rp. Wolfle and Fuss (2010) then argues that if these parameters have homogeneity of 

order 1 in x then it can be mathematically proven that∑
=

=
n

i
ipix

1

1β ,∑
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=
n

i
ipix

1

1γ and∑
=
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.This implies that )( pw rσσ = , )( pw rγγ = and )( pw rδδ = .  

As investor desires to maximize his expected utility of period-end wealth i.e. W, given the budget 

constraint ∑
=

==+
n

i
i Wxx

1
00 1 , Wolfle and Fuss (2010) suggests that the investor’s problem of 

optimization can be modeled as:  

],,),([)]([max wwwWEfWUE δγσ=       3.56 

For the above optimization the Lagrangian is given by Wolfle and Fuss (2010) as: 
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i
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Taking the first derivative of the Lagrangian in equation 3.57 with respect to xo, Wolfle and Fuss 

(2010) show that:  

0
0

[ ( )] (1 ) 0
( )

L E U W r
x E W

λ∂ ∂
= + − =

∂ ∂
      3.58 

Taking the Lagrangian in equation 3.57 with respect to xi, Wolfle and Fuss (2010) show that:  
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Equation 3.59 suggests that ( ) 1 ( ), ( ), ( )w w
i ip p ip p

i i i

E W E r r r
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σ γβ σ γ γ∂ ∂∂
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Further rearranging the specifications in equation 3.57 and equation 3.59, consistent with Wolfle 

and Fuss (2010) the following expression of the expected excess return is obtained.  
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Wolfle and Fuss (2010) show that given the optimization results in constant maximum utility the 

following representations can be derived. These are:  
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The four moments higher-moment CAPM as outlined in Wolfle and Fuss (2010) is obtained by 

adding equation 3.61, 3.62 and 3.63 to equation 3.60 as: 

0
( ) ( ) ( )( ) ( ) ( ) ( )i ip p ip p ip p

w w w
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  3.64 

The equilibrium in financial markets implied by the higher-moment (four moments) CAPM is as:  

0 1 2 3( )i im im imE r r η β η γ η δ− = + +        3.65 

where, 1
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In economic sense 1η is the market risk premium for covariance risk i.e. systematic risk measured 

as ipβ . Similarly 2η  and 3η  are the market risk premiums associated with systematic co-

skewness (measured as ipγ ) and systematic co-kurtosis (measured as ipδ ). Investor exhibit 

aversion to even moments and prefer odd moments of return distribution (Wolfle and Fuss, 

2010). Therefore, the sign of 1η is expected to be positive. The sign of 3η is also expected to be 

positive as investor dislike higher co-kurtosis i.e. systematic co-kurtosis. In contrast, investor 

prefers securities that have positive co-skewness with the market and dislikes securities with 

negative co-skewness. It implies that securities that have positive co-skewness with the market 

portfolio would have a negative market risk premium ( 2η <0 given ipγ >0) and vice versa i.e. ( 2η

>0 given ipγ <0).  

For empirical estimation the unconditional higher-moment CAPM is given by Hung (2007) as:  

itimimimit rr εδηγηβηη ++++=−
^

3

^

2

^

100      3.66 

where rit is the realized return of security i in period t, r0 is the risk free rate, 1 2,η η and 3η

measure risk premiums for systematic risk, co-skewness risk and co-kurtosis risk respectively. 

Further β
∧

,γ
∧

 and δ
∧

are measures of estimated covariance risk (systematic risk), co-skewness risk 

and co-kurtosis risk and are referred to as beta, gamma and delta respectively.  
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Fang and Lai (1997) provide an alternative specification of the higher-moment CAPM which is 

generally known as the cubic model. Mathematically the cubic model is specified as: 

3
0

2
000 ))(())(())(()( rrErrErrEarrE mtimmtimmtimit −+−+−+=− δγβ  3.67 

Fang and Lai (1997) further provide prove for the equivalence of the cubic i.e. nonlinear higher-

moments CAPM and the linear higher-moment CAPM.  

3.2.2 The Conditional Higher-Moment CAPM 

The conditional higher-moment CAPM assumes static covariance, co-skewness and co-kurtosis. 

The empirical evidence, however, suggests that these measures change over time (Hawawini, 

1980; Hanson, 1994; Harvey and Siddique, 1999; and Javid and Ahmad, 2008). This suggests 

that the distribution of asset returns change over time. As a result the price for these risk 

measures i.e. the risk premiums for beta, gamma and delta risk change over time too. Therefore, 

the higher-moment CAPM is modified to account for the conditional information contained in 

higher-moments of return distribution. Javid (2009) suggests the following specification for the 

estimation of the conditional beta, gamma and delta risks.  

2 3
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In equation 3.68 ,im imβ γ
∧ ∧

and imδ
∧

are the conditional beta, gamma and delta risks respectively and 

following Javid (2009) are given by: 
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These estimates of beta, gamma and delta are used in the following cross sectional test to 

establish the validity of higher-moment CAPM (Javid, 2009).  
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However, similar to the conditional CAPM, the conditional higher-moment CAPM requires 

expected returns given the information set 1−tφ . Expected returns are non-observable and hence 

alternative econometric specifications (e.g. ARCH and GARCH) have been proposed to 

introduce conditionality in the model (Ng, 1991; Ferson andHarvey, 1999; Harvey andSiddique, 

1999; Javid andAhmad, 2008).  

3.2.3 Theoretical Framework for Unconditional Higher-Moment CAPM Estimation 

In the context of the current study, for the estimation of the unconditional higher-moment CAPM 

all the assumptions underlying the unconditional CAPM, except normally distributed asset 

returns, are maintained. One additional assumption is introduced and that is that investors prefer 

positive skewness and are averse to kurtosis. Hence investors demand positive risk premium for 

covariance risk, negative risk premium for co-skewness risk and positive risk premium for co-

kurtosis risk. In addition, consistent with the theoretical framework for unconditional and 

conditional CAPM estimations, it is assumed that the unconditional higher-moment CAPM is a 

normative model. Given these assumptions, the unconditional higher-moment CAPM is given as: 

1
3

01
2

0100 ))(())(())(()( −−− −+−+−+=− imtmtimtmtimtmtit rrErrErrEarrE δγβ     3.73   

Equation 3.73 is same cubic model as proposed by Fang and Lai (1997), however, it assumes a 

normative perspective than descriptive i.e. it uses lagged covariance, co-skewness and co-

kurtosis risks as explanatory variables of the cross section of stock returns’ variations. Equation 

3.73 embeds the following hypotheses: 

H1: the intercept term a is equal to zero and insignificant.  

H2: the risk premium for covariance risk is positive i.e. 0))( 0 >− rrE mt and significant. 

H3: the risk premium for co-skewness risk is negative i.e. 0))( 2
0 <− rrE mt and significant. 

H4: the risk premium for co-kurtosis risk is positive i.e. 0))( 3
0 >− rrE mt and significant.  

Figure 3.5 depicts the implications of equation 3.73 diagrammatically. 
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        Dependent Variable 

            

   Independent Variables  

Figure 3.5 Theoretical Framework of Unconditional Higher-Moment CAPM 

 
3.2.4 Theoretical Framework for Conditional Higher-Moment CAPM Estimation  

For the estimation of the conditional higher-moment CAPM, all the assumptions underlying the 

unconditional higher-moment CAPM are maintained. In addition, it is assumed both return on 

asset i and the market portfolio are conditional on the information set 1−tφ  available at t-1 hence 

covariance (systematic) risk, co-skewness risk and co-kurtosis risk are time-varying. Following 

these assumptions equation 3.68 is modified to get equation 3.74 that specifies the relationship of 

excess return on asset i and covariance risk, co-skewness risk and co-kurtosis risk as: 

1
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000 −−−−−−− −+−+−+=− imttmtimttmtimttmttit rrErrErrErrE δφγφβφαφ   3.74 

Equation 3.74 embeds the following implications of conditional higher-moment CAPM as 

hypotheses for empirical verification. 

H1: the intercept term a is equal to zero and insignificant.  

H2: the risk premium for covariance risk is positive i.e. 0))/( 01 >−− rrE tmt φ and significant. 

H3: the risk premium for co-skewness risk is negative i.e. 0))/( 2
01 <−− rrE tmt φ and significant. 

H4: the risk premium for co-kurtosis risk is positive i.e. 0))/( 3
01 >−− rrE tmt φ and significant.  

Diagrammatically, the implications of the conditional higher-moment CAPM are depicted by 

figure 3.6. 

 

 

 

Systematic covariance risk as 
measured by 1−imtβ  

Systematic co-skewness risk 
as measured by 1−imtγ  

Systematic co-kurtosis risk as 
measured by 1−imtδ  

Excess return on asset i 
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Figure 3.6 Theoretical Framework of Conditional Higher-Moment CAPM 

 

3.3 Conceptualization of Downside Risk Based CAPM  

To improve on the underlying assumption of the traditional CAPM which states that investors’ 

have a single quadratic utility function, Bawa (1975) proposed the mean lower partial moment 

(MLPM) framework. The MLPM framework allows for more than one Von Neumann-

Morgenstern utility functions and hence is more consistent and effective in representing human 

behavior that is loss averse than risk averse. Harlow and Rao (1989) further extended the MLPM 

approach as generalized MLPM (GMLPM). They argued that the earlier versions of different 

equilibrium asset pricing models like Hogan and Warren (1974), Bawa and Lindenberg (1977) 

and the Sharpe-Lintner CAPM are special cases of the GMLPM framework. They argue that it is 

the order of the LPMn that makes the model consistent with any Von Neumann-Morgenstern 

utility function. The following section details the investors’ portfolio choice problem and the 

capital market equilibrium under the GMLPM framework of asset pricing by Harlow andRao 

(1989).  

3.3.1 Generalized Mean Lower Partial Moments: Derivation 

Assume an investor with target rate of return τ, averse to downside risk (loss averse). Assume his 

portfolio wealth allocation Z across n assets and Z´=( Z 1, Z 2, …, Z n) with R denominating asset 

returns as R´= (R1, R2,…, Rn) given F (joint distribution of the asset returns) and Fz (probability 

distribution of the returns on the portfolio).  The feasible sets of investment without and with 

Conditional systematic covariance 
risk as measured by 1−imtβ  

Conditional systematic co-skewness 
risk as measured by 1−imtγ  

Conditional systematic co-kurtosis 
risk as measured by 1−imtδ  

Conditional excess return of 
asset i 
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short sales are given by 0,1/ ≥== ∑ ii i ZZZC  and 1/ == ∑i iZZC respectively. Given these 

assumptions LPMn (τ;Z) is given by:  

∫∫
∞−∞−

−=−=
ττ

τττ )()'()()();( RdFRZRdFRZLPM n
zz

n
zn                                         3.75 

Harlow andRao (1989) explains that the investor’s optimization problem is to minimize LPMn 

(τ;Z) ∑ =
j jj REZ µ)( and ∑ =

j jZ 1for Xj >0 when short selling is not allowed and ∑ =
j jZ 1 

when short selling is allowed. In addition, they note LPMn (τ;Z) as convex function of Z. They 

also show that given µ > µ(n,τ) of the MLPM portfolio, LPMn (µ)  is convex and increasing in µ. 

The earlier specification of the LPM framework by Bawa andLindenberg (1979) was based on τ 

= risk free rate and hence outlined the optimization problem as the minimization of LPMn (τ;Z) 

subject to ∑ =
j jj REZ µ)( and ZєC. Harlow andRao (1989), however, proposed the generalized 

MLPM framework capable of handling any target rate of return, τ. Suppose investor is now 

allowed to have investment of Z0 in the risk free asset Rfr and hence Z includes both risky and the 

risk free asset i.e. n + 1 assets now. The investor’s optimization problem, subject to 

∑ =+ ≠ µ)]([( 00 jjjfr REZRZ  and ∑ >=+ ≠ 0,1)( 00 jjj ZZZ and ∑ =+ ≠ ,1)( 00 jj ZZ  following 

Harlow and Rao (1989) can now be represented as: 

∫
∞−

−=
τ

ττ )()'();(min RdFRZZLPM n
nz

      3.76 

Equation 3.76 suggests that investor with loss aversion behavior (i.e. downside risk behavior) 

minimizes LPMn for a given µ by selecting optimal portfolio weights for each asset in this 

optimal portfolio. This further shows that the Bawa-Lindenberg model is a special case of this 

generalized MLPM where τ = Rfr. Given this the combination of the risk free asset, Rfr, and the 

risky portfolio is linear as is the case in the traditional CAPM. Bawa andLindenberg (1989) 

showed this linear combination to be a tangent line in µ−n
nLPM /1 space and hence obtained the 

two-fund separation for the LPM framework (figure 3.7). The point M in figure 3.7 which is the 

tangency point depicts the market portfolio.  Their use of n
nLPM /1 instead of nLPM allows them 

to show CML as a straight line.  
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However, Harlow and Rao (1989) suggested that the CML in Bawa-Lindenberg does not need to 

be a straight line in the µ−n
nLPM /1 space (figure 3.8).  

Continuing with the derivation of the MLPMn model derivation, suppose a portfolio consisting of 

security j with E(Rj) and the market portfolio, M,  with E(Rm) in figure 3.8. The weight of j in the 

portfolio is Zj, the market portfolio weight is (1-Zj) and E(Rp) represents the expected return on 

the portfolio. Subsequently following Harlow and Rao (1989), it can be shown that:  

)()1()()( mjjjp REZREZRE −+=                3.77 

It is visible from figure 3.8 that any portfolio consisting of Zj and (1-Zj) is placed on the JMD 

curve. Such a portfolio is in equilibrium and tangent to the efficient frontier as well as the capital 

market line. Harlow and Rao (1989) show that the slope of the JMD curve at point M is: 
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Figure 3.7 MLPM Framework  
Source: Bawa and Lindenberg (1979) 
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They also show that the slope of the CML, i.e. curve RfrMC, at point M in the generalized MLPM 

framework can be obtained as: 
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    3.79 

It can be logically concluded that since equation 3.78 and equation 3.78 both measure the slope 

at point M for the curves JMD and RfrMC (Harlow and Rao, 1989), therefore, equation 3.78 must 

be equal to equation 3.79 i.e.,   
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Figure 3.8 Generalized MLPM Framework 
Source: Harlow and Rao (1989)  



76 
 

Harlow and Rao then rearrange equation 3.80 as: 
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and then: 
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Harlow and Rao (1989) then show that: 
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Finally when equation 3.83 is rearranged, the resulting equation becomes the Harlow and Rao 

(1989) generalized MLPM model i.e. 
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To extend the MLPM framework to the generalized MLPM framework, following Harlow and 

Rao (1989) the generalized nth order-generalized co-lower partial moment of asset X and asset Y 

for a given τ and Rfr (GLCPMn(τ, Rfr, X, Y) is given as: 
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  ∫ ∫
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Similarly the generalized nth order lower-partial moment of asset X for a given τ and Rfr 

(GLCPMn(τ, Rfr, X) is given by Harlow and Rao (1989) as:  
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Hence these derivations can be extended further to show that:  

);,(
),;,()(

XRGLPM
YXRGLCPM

frn

frnMLPMn
j τ

τ
β τ =  

It follows from the above that market risk exists only when the probability of E(Rm) being less 

than τ is positive (Harlow and Rao, 1989). Further, the specification of )(τβ MLPMn
j suggests that 

any security j adds to market risk only when both E(Rj) and E(Rm) are less than τ. When E(Rj) > τ 

and E(Rm) < τ , then security j reduces the market risk. However, when E(Rm) > τ, security j has 

no impact on the risk of market portfolio irrespective of whether E(Rj) > τ or E(Rj) > τ. The risk 

premium is positive for positive )(τβ MLPMn
j and negative for negative )(τβ MLPMn

j  (Harlow and Rao, 

1989).  

Except for the definition of systematic risk, the specification in equation 3.84 is equivalent of 

that of traditional CAPM. In addition, equation 3.84 is consistent with all those general utility 

functions that exhibit non-satiation )0( >′µ , risk aversion )0( <′′µ and preference for skewness

)0( >′′′µ . Another advantage of equation 3.84 is its improvement on the Bawa-Lindenberg as it 

accommodates any τ (Harlow and Rao, 1989).  

Harlow and Rao (1989) explain that when restrictions are imposed on τ, normality and the order 

n of the LPM, different special forms of the MLPM model can be obtained. We already know 

that when τ = Rfr, the Bawa-Lindenberg model is obtained. If we add the assumption of 

normality, (τ = Rfr, risk aversion are already embedded in Bawa-Lindenberg model) and setting n 

= 2, MLPM model becomes equivalent to the traditional CAPM and hence LPM2 is consistent 
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with the propositions of Harlow and Rao (1989). For n = 2, the derived LPM2 is known as the 

target semivariance measure. It measures the variations below investor’s specified target rate of 

return i.e. τ. It is a consistent measure with that class of utility functions that exhibit decreasing 

absolute risk aversion (DARA) i.e. 0,0( <′′>′ µµ and )0<′′′µ . Setting τ = E(Rj) results in the 

derivation of the traditional measure of semivariance and it measures risk as a lower rate of 

return relative to the expected rate of return.  

Setting n = 1 results LPM1 which measures deviations below a τ i.e. the target short fall. LPM1 

measures the magnitude of loss given the τ is not achieved i.e. the average of the deviations 

below τ. Hence LPM1 implies consistency with utility functions that exhibit non-satiation and 

risk aversion (i.e. 0>′µ and 0<′′µ respectively). It is consistent with the propositions of Harlow 

and Rao (1989) and hence results in the derivation of market equilibrium models e.g. the MLPM 

model in equation 3.80. Finally setting n = 0, results in LPM0 which measures the probability of 

falling below τ and is equivalent to Roy’s shortfall probability of Safety First criterion (Roy, 

1952). LPM0 is consistent with all utility functions that exhibit non-satiation. However, as LPM0 

is inconsistent with the first proposition of Harlow and Rao (1989) and hence is not convex, it 

does not lead to the derivation of any market equilibrium model.  

3.3.2 The Mean Semivariance Behavior (MSB) Framework 

Estrada (2002) proposed the downside risk CAPM (D-CAPM) extending the earlier work on 

LPM framework. D-CAPM is a special case of LPM framework where n = 2 i.e. LPM2. 

According to Estrada (2002) in the MSB framework the investor’s utility function is represented 

as U = U (µp, σsp).  In the SMB framework, risk of any asset i is measured by the downside 

deviations of returns of i. The mathematical representation is given by Estrada (2002): 

}]0),{min[( 2
iisi RE µσ −=         3.87 

where τ = µi. Estrada (2002) shows that the downside deviations of any benchmark e.g. the 

market portfolio, M, σsm can be represented as: 

}]0),{min[( 2
mmsm RE µσ −=        3.88 
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From the above definitions of downside risks of asset i and the market portfolio M, Estrada 

(2002) suggests that the covariance (semi-covariance) of returns of asset i and market portfolio 

M is given by: 

]}0),min[(]0),{min[( mmiisim RRE µµσ −−=       3.89 

However, this semi-covariance is both bounded and scale-dependent as is the case with 

conventional measure of covariance (Estrada, 2002). To overcome this shortcoming, Estrada 

(2002) suggests that the semi-covariance needs to be divided on the semi-deviation of returns 

measures of both asset i and the market portfolio M to obtain: 
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In equation 3.90, the downside covariance between asset i and market portfolio M are 

standardized to get the downside correlation of returns between i and M i.e. simρ  . However, the 

division of the semi-covariance by the downside deviations of returns of M results in the 

downside beta i.e. D
iβ  (Estrada, 2002). More specifically: 
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Replacing )(τβ MLPMn
j with D

iβ in equation 3.80 results in the D-CAPM proposed by Estrada 

(2002) as: 

 ])([)( fm
D

ifri RRERRE −+= β        3.92 

3.3.3 Theoretical Framework for Downside Risk Based CAPM 

To investigate the empirical validity of the downside -risk based capital asset pricing models in 

Pakistan; the study puts the Estrada (2002) version of the D-CAPM for empirical testing. The 

model takes the expected excess return on asset i as dependent variable and takes systematic risk 

as measured by D
imt 1−β as independent variable.  

D
imtfmfri RRERRE 1])([)( −−+=− βα     3.93 
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Equation 3.93 embeds two hypotheses for the estimation of downside risk CAPM. These are: 

H1: the intercept term α is zero and insignificant. 

H2: the market risk premium for bearing downside risk is positive i.e. 0])([ >− fm RRE  and 

significant.  

A diagrammatic representation of the model is given in Figure 3.9. 

 

 

Independent Variables         Dependent Variables 

Figure 3.9 Theoretical Framework of Downside Risk Based CAPM 

 

The present study expects the downside risk based CAPM to have better explanatory power than 

the traditional CAPM as well as the higher-order moment CAPM in the KSE given its acclaimed 

theoretical supremacy (Estrada, 2002; Post andVan Valiet, 2006) 

 

3.4 Summary 

This chapter outlined the theoretical framework underlying the present study. The first part of the 

chapter outlined the theoretical derivations of the unconditional CAPM and its extensions as well 

as the conditional CAPM. Then it discussed the proposed theoretical framework of both 

unconditional and conditional CAPM that underlie this study. It outlined the embedded 

hypotheses of each model and the assumptions of the underlying corresponding theoretical 

framework.  Next it provided an overview of the theoretical derivations of the unconditional 

higher-moment CAPM and conditional higher-moment CAPM. Subsequently it elaborated the 

proposed theoretical framework of both unconditional higher-moment CAPM and conditional 

higher-moment CAPM and the underlying assumptions of each in the context of the present 

study. It then abstracted the hypotheses of each proposed theoretical framework of the higher-

moment CAPM. Finally it provided the theoretical derivation of the downside risk CAPM and 

proposed the theoretical framework of downside risk CAPM and its underlying assumptions for 

this study.  It subsequently listed the hypotheses of the proposed theoretical framework for 

Systematic Risk as Measured by D
iβ  Expected Excess Return 

on Asset i
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downside risk CAPM. The next chapter presents the methodology of the present study to test the 

proposed framework of each pricing model in the context of the emerging equity market of 

Pakistan. It describes the research design, sampling procedures, data, and the econometric 

modeling for empirical estimation of the proposed theoretical models and testing of their 

embedded hypotheses.  
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CHPATER 4 

RESEARCH METHODOLOGY 
 

 

This chapter describes the methodology used for the estimation and statistical techniques for the 

test of the theoretical framework proposed in the previous chapter. It explains the details of the 

sample and the procedure for the formation of portfolios in the context of the present study. In 

addition econometric specifications for each theoretical model i.e. the unconditional 

andconditional CAPM, the unconditional andconditional higher-moment CAPM and the 

downside risk CAPM are described and also presents the embedded hypotheses of each model 

for statistical tests.  

 

 

4.1 Research Design 

This study aims to empirically investigate the relative performance of CAPM, higher-moment 

CAPM and the downside risk based CAPM in explaining the cross section of stock returns in the 

emerging equity market of Pakistan. Therefore, in the previous chapter theoretical framework 

and hypotheses were formulated for each asset pricing model under consideration (i.e. the 

CAPM, the higher-moment CAPM and the downside risk based CAPM).These hypotheses are 

empirically tested to achieve the set objectives of the present study by using the secondary time 

series data available on stock returns and market returns. Hence the present study is quantitative 

in nature. The tests of the different asset pricing models are conducted assuming them to be 

normative than descriptive theories. This is consistent with the earlier work of Fama and 

MacBeth (1973), Fama and French (1992) and Kothari et al (1995). The earlier work of Javid 

(2008, 2009), Iqbal and Brooks (2007b) and Raza et al (2011) assume the capital asset pricing 

models to be descriptive in nature. The details of the research methodology are broken down 

further into the following parts. 

4.1.1 Population  

There are three stock exchanges in Pakistan, i.e. KSE, the LSE and ISE. However, for the 

purpose of this study only the KSE is taken as a representative equity market of Pakistan. It is the 
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oldest and by far the biggest equity market of Pakistan in all aspects. The number of listed 

companies at the KSE totaled 652 distributed in 32 different sectors (KSE Annual Report, 2010). 

The total of 652 companies in 32 sectors constitutes the total population for this study. The 

division of these firms into different sector is done by the administration of the KSE and is 

arbitrary. Firms are grouped into a generic industry on the basis of their operating market.  

4.1.2 Sample  

Out of the total population of 652 companies, stocks of 313 companies representing 30 sectors 

are selected as sample stocks for the study (Table 4.1). The criterion for selection was 

availability of monthly stock prices data. There were 268 companies whose monthly stock prices 

data was available for the entire sample period i.e. June 2000 to June 2011. There were 23 

companies whose monthly stock prices data was available for sample period starting June 2003 

to June 2011. In addition, there were 22 companies whose monthly stock prices data was only 

available for sample period starting June 2006 to June 2011.  

4.1.3 Data 

The stock prices data of all the sample stocks was obtained from KSE. The KSE 100 index, a 

value weighted index, is taken as proxy for market portfolio. The KSE 100 index companies 

represent over 80% of the total market capitalization. Data on the KSE100 index was obtained 

from the website of KSE.  

Monthly stock returns are calculated from monthly stock prices data as: 
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where Rit is the monthly return on stock i, Sit is the month-end price of stock i, Sit-1 is the previous 

month-end price of stock i and ln is the natural log. Similarly the monthly return on the market 

portfolio i.e. the KSE100 index is calculated as follows: 
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where Rmt is the monthly return on the market portfolio, KSE100Indext is the month-end value of 

the KSE100 index, KSE100Indext-1 is the previous month-end value of KSE100 index and ln the 

natural log. Given the availability of data, the six months’ Treasury bills rate is used as proxy for 

risk free rate and data on treasury bills rate was obtained from the State Bank of Pakistan (SBP).  
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Table 4.1 Sample Description 

S. No Sector Name Total Sample Percentage
1 Automobile and Parts  19 13 68 
2 Banks  24 16 67 
3 Beverages  4 2 50 
4 Chemicals  36 23 64 
5 Construction and Materials  38 24 63 
6 Electricity  16 10 63 
7 Electronic and Electrical Equipment  3 3 100 
8 Equity Investment Instruments  50 18 36 
9 Financial Services  43 11 26 
10 Fixed Line Telecommunication  5 3 60 
11 Food Producers  64 32 50 
12 Forestry and Paper  4 3 75 
13 Gas Water and Multi-Utilities  2 2 100 
14 General Industrials  13 10 77 
15 Health Care Equipment and Services  2 1 50 
16 Household Goods  15 5 33 
17 Industrial Engineering  11 9 82 
18 Industrial metals and Mining  8 3 38 
19 Industrial Transportation  4 2 50 
20 Leisure Goods  1 0 0 
21 Life Insurance  4 3 75 
22 Media  4 0 0 
23 Non Life Insurance  35 14 40 
24 Oil and Gas  12 12 100 
25 Personal Goods  213 78 37 
26 Pharma and Bio Tech  9 7 78 
27 Real Estate Investment and Services  2 1 50 
28 Software and Computer Services  1 1 100 
29 Support Services  1 1 100 
30 Technology Hardware and Equipment  1 1 100 
31 Tobacco  3 2 67 
32 Travel and Leisure  5 3 60 
  Total 652 313 48 

 

4.1.4 Portfolio Formation Procedure 

The empirical methodology adopted in this study follows the Fama and MacBeth (1973) 

methodology. The same methodology is used by Javid (2008, 2009) and Iqbal and Brooks 

(2007b). Following Fama and MacBeth (1973) for each asset pricing model monthly betas are 
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estimated from a 36 monthly rolling window regression for all the sample stocks over the entire 

sample period. Then all the sample stocks are divided into equally weighted beta-sorted 

portfolios in ascending order. Hence in line with the theory of CAPM it is expected that higher 

beta portfolios should have higher returns. The portfolios are revised each month and hence are 

re-composed each month. The portfolio beta is simply the weighted average of the betas of 

stocks included in the portfolio.  

Specifically for the 268 stocks whose data was available for the entire sample a total of 96 

monthly betas were estimated for each stock over period June 2003 to May 2011. For 23 stocks 

whose data was only available over June 2003 to June 2011, a total of 60 betas were estimated 

for each stock over sample period June 2006 to May 2011. Similarly for 22 stocks whose data 

was available from June 2006 to June 2011 a total of 24 betas were estimated for each stock over 

sample period June 2009 to May 2011. Over sample period July 2003 to June 2006 the sample 

included 268 companies which were distributed into 27 equally weighted beta-sorted portfolios 

in ascending order. Each portfolio consisted of 10 stocks each except the 27th portfolio which 

consisted of 8 stocks. Over sample period July 2006 to June 2009 there were 291 companies 

included in the sample divided into 29 equally weighted beta-sorted portfolios in ascending 

order. Except for the 29th portfolio which composed of 11 stocks all others were composed of 10 

stocks each. Finally over sample period July 2009 to June 2011 there were 313 sample stocks 

distributed into 31 equally weighted beta-sorted portfolios in ascending order. All the portfolios 

included 10 stocks except portfolio 29, 30 and 31 which each included 11 stocks. For each asset 

pricing model this was repeated and hence there are five different estimations of these portfolios 

corresponding to the specified asset pricing models.  

The use of portfolio was made by Blume (1970), Friends and Blume (1970), Black et al (1972) 

and Fama and MacBeth (1973) to avoid the error-in-variable problem in the cross sectional tests 

of the CAPM. Fama and French (2003) argue that the variations of monthly regression 

coefficients in the test of CAPM in Fama-MacBeth methodology determine the standard errors in 

mean and capture all estimation errors. Blume (1970) was the first who pointed out that the use 

of portfolio betas is more efficient than individual betas when the errors individual betas have 

significantly less than perfect correlation. Recently Fama and French (1992, 1993), Davis (1994), 

Kothari et al (1995), Iqbal and Brooks (2007b) and Attaullah et al (2011) have also used 
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portfolios in tests of asset pricing theories. However, in contrast to Iqbal and Brooks (2007b), 

Javid (2008, 2009) and Attaullah et al (2011) who used a descriptive framework of testing asset 

pricing theory in Pakistan, this study assumes a normative framework and hence investigates the 

predictive ability of the different asset pricing models in Pakistan. As the tests of the asset 

pricing models have a normative orientation, therefore, monthly betas at the beginning of the 

month are used as predictor of the month-end return of the portfolio.  

 

4.2 Econometric Methods 

Since there are five different asset pricing models specified in the theoretical framework, the 

econometric specification of each asset pricing model is different. Therefore, the econometric 

modeling for each asset pricing model is provided separately below.   

4.2.1 Econometric Specification of Unconditional CAPM 

To test the hypotheses underlying the unconditional CAPM, in the first place the beta of each 

sample stock over the sample period is estimated using the monthly regression of excess stock 

returns on excess market return. However, Harvey and Siddique (1999) pointed out the problem 

of non-synchronous stock returns. Further stock returns have been empirically found to be non-

normally distributed (Harvey, 1995; Hussain and Uppal, 1998; Ahmad and Badar-uz-Zaman, 

1999; and Chung et al 2006). Therefore, instead of ordinary least squares (OLS), GMM is used 

as an alternative estimation methodology in the time series regression to estimate stock betas. 

The use of GMM allows handling the problem of non-synchronous stock returns as well as is 

independent of any assumptions regarding the underlying returns’ distribution. More specifically 

to estimate betas of each stock the following equation is estimated over a 36 month rolling 

window for each stock in the sample using GMM as an estimation technique. 

tmtimtit RR µβα ++= )(
^^

     4.3 

The left side of equation 3.3 measures the excess return on stock  i over month t, Rit is exess 

monthly return on stock i over month t, 
^
α  is the constant term, Rmt is the excess market return 

over month t and 
^

imtβ is the estimated beta of stock i with respect to market portfolio. The excess 

market returns and lagged excess market returns are used as instrumental variables in the GMM 
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estimation procedure in equation 4.3. In addition the model is adjusted to include appropriate 

number of autoregressive moving average (ARMA) terms to handle the problem of auto-

correlation.  

In the second step portfolio betas are calculated as equally weighted averages of the constituent 

stocks of each portfolio at the beginning of each month i.e. 1−pmtβ . To test the unconditional 

CAPM the monthly cross sectional regression of excess portfolio returns on lagged portfolio 

betas is estimated with white heteroskedasticity-consistent standard errors and covariance matrix 

which aims to take care of heteroskedasticity. In this method for correcting heteroskedasticity 

only the error terms are adjusted by eliminating outliers and then calculating the variance to use 

in the tests of the statistical significance of the parameters estimated. Roll and Ross (1994) have 

shown that the choice of econometric technique used may result in different results with the 

same data. Alternatively the cross sectional regression of excess portfolio returns on lagged 

portfolio betas is also estimated using generalized least squares (GLS) as estimation technique. 

The use of GLS in the cross sectional regression aims to cater for both correlation of the error 

terms as well as heteroskedasticity (Javid, 2009). It is also argued that the use of GLS results in 

higher value of R2 as it results in the proxy closely matching the minimum variance portfolio 

(Kandell andStambaugh, 1995). The cross sectional representation of the model is given as:  

ppmtptR εβλλ ++= −11

^
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In equation 4.4, 0

^
λ is the estimated intercept term, 1

^
λ is the estimated risk premium and ptR is the 

excess monthly return on portfolio p. In the third step, the estimated intercept terms ( 0

^
λ ) 

estimated and the estimated market risk premiums ( 1

^
λ ) from the monthly cross sectional 

regression in 4.4 are tested for statistical significance using t-test procedure. As monthly time 

series is used to calculate the average intercept term as well as the average market risk premium, 

the t-tests are conducted using the time series standard deviation of the intercept terms and the 

market risk premium correspondingly. To empirically validate the CAPM theory, the following 

must hold: 

00

^
=λ i.e. the intercept term is statistically no different than zero.  

 01

^
>λ  i.e. the market risk premium is positive and statistically significant.  
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To test the assumptions of linear relationship between systematic risk as measured by 1−pmtβ and 

excess portfolio returns as well as that non-systematic risk is not significantly priced, equation 

4.4 is further extended as: 

ppmtpmtpt pt
R εσλβλβλλ ε ++++=
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where 1
2

−pmtβ is the lagged squared portfolio beta and 
1−ptεσ is the lagged portfolio residual i.e. 

diversifiable risk. Further 2

^
λ and 3

^
λ  are the estimated market risk premium for non-linear 

systematic risk and non-systematic risk respectively. Equation 4.5 is then estimated as a monthly 

cross sectional regression over the sample period using white heteroskedasticity-consistent 

standard errors and covariance. The same t-test methodology is adopted as for equation 4.4 with 

the addition to test the following two hypotheses: 

2

^
λ = 0 i.e. the market risk premium for non-linear systematic risk is zero and statistically 

insignificant hence the relationship between systematic risk and excess portfolio returns is linear.  

3

^
λ = 0 i.e. the market risk premium for non-systematic risk is zero and statistically insignificant. 

The Fama-MacBeth (Fama and MacBeth, 1973) methodology in the context of the present study 

is summarized as depicted in figure 4.1.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1 Fama-MacBeth Methodology 

Step1: Estimate measures of market risk for individual stocks using time series rolling 

regression model(s) and form equally weighted portfolio betas using lagged individual 

stocks’ betas.  

Step 2:  Calculate lagged portfolio betas and month-end portfolio returns and estimate 

cross sectional monthly regression of the latter on the prior over the entire sample.  

Step 3: Calculate the averages of the coefficients from the time series of monthly cross 

sectional regression in step 2 and use t-test methodology to test their statistical 

significance.  
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4.2.2 Econometric Specification of Conditional CAPM 

The econometric specifications of the conditional CAPM are adopted from Bollerslev et al 

(1988). Therefore, the conditional betas of individual stocks are calculated using the following 

GARCH (1, 1) specification for the conditional CAPM:  

  tmt
c
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where 1/ −tt φµ ~N(0, )2
tσ and tttt εσµσ +Γ+∂+∂= −−

2
11

2
110

2 .  

The GARCH (1, 1) in equation 4.6 implies time-varying risk. Equation 4.6 is estimated for each 

stock using a 36 month rolling monthly window over the sample period. Further to overcome the 

problem of auto-correlation appropriate number of ARMA terms are introduced in equation 4.6. 

Shanken (1990), Ferson and Schadt (1996), Lettau and Ludvigson (2001), Javid (2008) as well 

as Javid and Ahmad (2008) have used macro-economic variables as state variables in the 

conditional CAPM estimation. However, Cochrane (2001) and Lewellen and Nagel (2006) point 

out that state variables can only be used when the researcher has full knowledge of these state 

variables.  

After estimation of individual stock betas in conditional setting, portfolios are formed in manner 

similar to the unconditional CAPM. The returns on the portfolios are calculated at month end and 

are regressed on the conditional lagged portfolio betas in cross sectional regression using white 

heteroskedasticity-consistent standard errors and covariance. This cross sectional regression is 

estimated for each month over the sample period and is mathematically specified as: 

pt
c
pmtptR µβγγ ++= −11
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In equation 4.7 0

^
γ is the estimated intercept term, 1

^
γ is the estimated market risk premium and 

c
pmt 1−β is the measure of conditional systematic risk i.e. conditional beta from equation 4.6. The 

monthly estimates of the 0

^
γ and 1

^
γ are averaged over sample period and t-test is used to test the 

following hypotheses: 

0

^
γ = 0 i.e. the intercept term is statistically zero. 

1

^
γ > 0 i.e. the market risk premium is positive and statistically significant.  



90 
 

4.2.3 Econometric Specification of Unconditional Higher-moment CAPM 

In the context of the current study, the unconditional higher-moments i.e. covariance, co-

skewness and co-kurtosis risks (beta, limda and gamma) are estimated for each stock. A 36 

month rolling regression window is used to estimate the higher-moments using GMM as the 

estimation method. Hence for the 268 companies that have data available over the entire sample 

period, there are 96 observations each of betas, limdas and gammas estimated over sample period 

June 2003 to May 2011. For the 23 companies whose data is only available from June 2003 to 

June 2011, a total of 60 observations each of betas, limdas and gammas are estimated over 

sample period June 2006 to May 2011. Similarly 24 betas, limdas and gammas are estimated 

over sample period June 2009 to May 2011 for 22 companies whose data was available from 

June 2006 to June 2011. The econometric specification of the model used to estimate the 

unconditional higher-moment CAPM is the cubic model of Fang and Lai (1997) as: 

tmtimtmtimtmtimtit RRRaR µδγβ ++++= 3
^
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The unconditional CAPM specification in equation 4.8 measures co-skewness risk as imt

^
γ  

(limda) and co-kurtosis risk as imt

^
δ  (gamma). For the GMM estimation, excess market return and 

lagged excess market returns are used as instrumental variables. In addition equation 4.8 is 

expanded, when necessary, to include ARMA terms to overcome the problem of auto-

correlation.  

In the next step portfolios are formed on the basis of betas in manner similar to earlier discussed 

for unconditional and conditional CAPM. Subsequently a cross sectional regression of month-

end excess portfolio returns on lagged portfolio betas, limdas and gammas using white 

heteroskedasticity-consistent standard errors and covariance is estimated each month over 

sample period July 2003 to June 2011. The specification of the cross sectional regression model 

is as follows. 
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where 0

^
η is the intercept term, 1

^
η , 2

^
η and 3

^
η are the market risk premiums for systematic risk, 

co-skewness risk and co-kurtosis risks as measured by 1−pmtβ , 1−pmtγ and 1−pmtδ respectively. To 

test the hypotheses embedded in the unconditional higher-moment CAPM, the estimated 
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monthly coefficients in equation 4.9 are averaged over the entire sample and individually tested 

using t-statistics. Specifically these hypotheses include: 

 0

^
η = 0 i.e. the intercept term is zero and statistically insignificant.  

   1

^
η > 0 i.e. the market risk premium for systematic risk as measured by 1−pmtβ is positive and 

statistically significant. 

  2

^
η < 0 i.e. the market risk premium for co-skewness risk as measured by 1−pmtγ is negative and 

statistically significant.  

 3

^
η > 0 i.e. the market risk premium for co-kurtosis risk as measured by 1−pmtδ is positive and 

statistically significant.  

4.2.4 Econometric Specification of Conditional Higher-moment CAPM 

For the estimation of the conditional beta, limda and gamma for each sample stock the 

conditional higher-moment CAPM is specified as: 

tmtt
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where
^
c
imtβ , 

^
c
imtγ and

^
c
imtδ are the conditional covariance, co-skewness and co-kurtosis risks 

respectively. To empirically estimate these measures, GARCH (1, 1) specifications are used for 

each measures of risk. This econometric specification of the conditional Higher-moment CAPM 

is consistent with Harvey and Siddique (1999) and Javid (2009) and derives from Bollerslev et al 

(1988) multivariate GARCH methodology. Specifically the following GARCH (1, 1) equations 

are estimated over the entire sample period for each stock using a 36 month rolling window.  
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where for each model 1/ −tt φµ ~N(0, )2
th and tttth εσψµπϕ +++= −−

2
11

2
110

2 . The specifications in 

equation 4.11, 4.12 and 4.13 imply time-varying covariance (systematic), co-skewness and co-

kurtosis risks.  These equations are expanded to include ARMA terms to account for auto-

correlation. 
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After estimations of the conditional betas, limdas and gammas for each stock over sample period, 

conditional beta sorted portfolios are formed following the methodology discussed earlier. 

Subsequently month-end excess portfolio returns are regressed on lagged portfolio betas to 

estimate the corresponding risk premiums for covariance, co-skewness and co-kurtosis risk for 

each month over the sample period. For this purpose the econometric model in equation 4.14 is 

estimated each month using white heteroskedasticity-consistent standard errors and covariance.  

pt
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11
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     4.14 

where 0

^
η is the intercept term, 1

^
η , 2

^
η and 3

^
η are the market risk premiums for conditional 

covariance (systematic), co-skewness and co-kurtosis risks i.e. 
^
c
imtβ , 

^
c
imtγ and

^
c
imtδ respectively. 

The estimated monthly coefficients in equation 4.14 are averaged. To test the implications of 

equation 4.14 i.e. the conditional higher-moment CAPM t-statistics are used. The underlying 

hypotheses in equation 4.14 that are tested using the t-statistics are: 

0

^
η = 0 i.e. the intercept term is statistically zero.  

1

^
η > 0 i.e. the market risk premium for covariance (systematic) risk is positive and statistically 

significant. 

2

^
η < 0 i.e. the market risk premium for co-skewness risk is negative and statistically significant.  

3

^
η > 0 i.e. the market risk premium for co-kurtosis risk is positive and statistically significant.  

4.2.5 Econometric Specification of Downside Risk Based CAPM 

The econometric methodology for the empirical test of downside risk CAPM is consistent with 

that of unconditional CAPM. To estimate the downside risk beta for each stock over the sample 

period, a 36 month rolling window time series regression in equation 4.15 is estimated using 

GMM. Excess market returns and lagged excess market returns are used as instrumental 

variables in the GMM. The estimation model for downside risk beta is given as: 

tmt
D

imtit RR µβα ++= ],0[min(},0min[
^

    4.15 
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where 
^
D

imtβ is the estimated downside risk beta. Equation 4.15 essentially estimates the downside 

beta as proposed by Estrada (2002). Given the problem of auto-correlation in error terms, where 

necessary, equation 4.15 is expanded to include appropriate number of ARMA terms.  

In the next step, equally weighted lagged beta-sorted portfolios are formed. Hence for each 

portfolio there is a lagged portfolio beta which is the average of the individual stocks’ beta in the 

portfolio at the beginning of the month and excess portfolio returns which are again the average 

of the month-end individual stock returns in the portfolio. Subsequently a monthly cross 

sectional regression of the excess portfolio returns on the lagged portfolio betas is estimated as 

follows: 

p
D
pmtptR εβψψ ++= −11

^

0

^
      4.16 

where 0

^
ψ , 1

^
ψ  and D

pmt 1−β are the estimated intercept term, estimated market risk premium for 

downside risk and measure of downside risk respectively. To overcome the problem of 

heteroskedasticity, white heteroskedasticity-consistent standard errors and covariance is used in 

the estimation of equation 4.16. Alternatively equation 4.16 is also estimated using GLS as 

estimation technique in the cross sectional regression. Squared betas are used as instrumental 

variable as the GLS requires the weighting variable to be non-negative. Subsequently the 

estimates of the monthly intercept terms and monthly market risk premium for downside risk are 

averaged and tested for significance using t-statistics. Specifically the following hypotheses are 

tested using t-statistic to establish the empirical validity of the downside risk CAPM: 

0

^
ψ = 0 i.e. the intercept term is statistically zero. 

1

^
ψ > 0 i.e. the market risk premium for downside risk is positive and statistically significant.  

 

4.3 Summary 

This chapter described the empirical methodology for the estimation and statistical tests of 

theoretical models of unconditional andconditional CAPM, unconditional andconditional CAPM 

and downside risk CAPM outlined in Chapter 3. It described the sample and sampling technique 

as well as the procedure for portfolio formation in the context of the present study. The 
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econometric specification of time series models for each measure of risk outlined in the 

theoretical models and the cross sectional test specifications were also outlined. The next chapter 

presents the findings from the data analysis based on the empirical estimation of the econometric 

models specified in this chapter and presents a discussion of these findings.  
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 CHAPTER 5 

DATA ANALYSIS & FINDINGS  

 

This chapter presents the results and key findings from the estimation of the asset pricing models 

specified in chapter 4. It presents a discussion of the descriptive statistics of the different 

variables in each asset pricing model which was empirically estimated. Subsequently the 

empirical results from the statistical testing of the embedded hypotheses in each model are 

provided in tables. The models were estimated over subsample periods as well as alternative 

estimation methods (white heteroskedasticity-consistent standard errors andcovariance and 

GLS). This chapter then provides the results for the annualized market risk premium implied 

from the estimation of each model. In the final two subsections of this chapter the discussions 

and implications of the findings are presented respectively. The results are mostly mixed and 

consistent with the findings reported in literature on the Pakistani equity market i.e. KSE. 

 

5.1 Empirical Results of Unconditional CAPM  

Following the Fama-MacBeth methodology as outlined in Chapter 4, the unconditional CAPM 

was empirically estimated. The description of the data and the findings from the empirical 

estimation of the traditional CAPM are presented in the following subsections. 

5.1.1 Description of Data 

The descriptive statistics of the month-end excess portfolio returns and lagged portfolio betas 

used in the empirical estimation of the unconditional CAPM are provided in Table 1 and Table 2 

of Appendix A. It shows that portfolio returns are negatively skewed. The Jarque-Bera statistic 

suggests that more than half of the portfolios have return distributions that are non-normal (Table 

1, Appendix A). The descriptive statistics also reveal that more than half of the portfolios have 

non-normally distributed betas i.e. non-stationary betas (Table 2, Appendix A).  
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Following the three step Fama-MacBeth methodology outlined in Chapter 4, unconditional 

monthly betas of each stock were estimated using a 36 month rolling regression corresponding to 

the sample period over which the price data of the stock was available. In the time series rolling 

regression model GMM was used as an estimation technique. Further to overcome the problem 

of auto-correlation, ARMA terms were included in the estimation kernel. The unconditional 

betas were then used to form beta-sorted portfolios i.e. 31 portfolios revised at the beginning of 

each month over the entire sample period. In the next step portfolio betas were calculated as 

average of the betas of individual stocks for each portfolio. The month-end portfolio returns were 

calculated as average of the returns of individual stocks.  

The monthly portfolio returns were regressed on the lagged portfolio betas in cross sectional 

settings using white heteroskedasticity-consistent standard errors and covariance matrix. Table 

5.1 contains the results of the t-test used to determine the statistical significance of the time 

series average coefficients from the cross sectional monthly regressions of unconditional CAPM 

as represented in equation 4.4 and equation 4.5. However, to check the robustness of the 

unconditional CAPM over time, the full sample is further divided into different equal time 

intervals following Javid (2008, 2009). 

5.1.2 Findings   

From Table 5.1 shows that for the unconditional CAPM specified in equation 4.4 the hypothesis 

that the intercept term is significantly not different from zero cannot be rejected for the full 

sample period as well as for subsample periods excluding July 2007 to June 2011, Nov 2008 to 

June 2011  and July 2007 to June 2009. It was noted that these sub-sample periods include a time 

period (year 2007 to 2009) of high economic turmoil of global as well as local economy.  The 

time series mean of intercept terms for these subsample periods are negative and significantly 

different from zero and hence reflect the overall downturn in the market. The results of the full 

sample t-test suggest that the excess month-end returns on the portfolios should be explained by 

the systematic risk of the portfolio as measured by 1−pmtβ given the intercept term is statistically 

equal to zero and hence there are no omitted variables. The insignificant mean intercept term (of 

the unconditional CAPM specified in equation 4.4) suggests that there is no persistent mispricing 

of securities in the KSE. 
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For the unconditional CAPM specified in equation 4.4 the time series average of estimated 

market risk premiums for the full sample period is negative though statistically insignificant.  It 

was noted that the time series averages of the estimated market risk premium over the early sub-

sample periods i.e. July 2003 to June 2007, July 2003 to February 2006, July 2003 to June 2005 

and July 2005 to June 2007 are non-negative though statistically insignificant. The time series 

averages of the estimated market risk premium over the later subsample periods are (except for 

Nov 2008 to June 2011 which is negative and statistically significant at five percent) mostly 

negative and statistically insignificant. Hence from the results in Table 5.1 it can be concluded 

that the first hypothesis embedded in equation 4.4 holds over the full sample period as well as 

most of the subsample periods. However, for the second hypothesis embedded in equation 4.4 

i.e. a positive and statistically significant market risk premium for systematic covariance risk, 

there is insufficient empirical evidence (Table 5.1). The R2 of the unconditional CAPM 

specification in equation 4.4 is 14 percent estimated as the average of the R2 values from the 

monthly cross sectional regression. The low of R2 can be expected given the cross-sectional 

nature of the data.  

The empirical testing results of the unconditional CAPM as specified in equation 4.5 are also 

given in Table 5.1 (see next page). It contains the t-test results of time series mean of the 

coefficients for the full sample period as well as different subsample periods estimated using the 

specification in equation 4.5. The time series mean of the intercept term (which is negative) for 

the full sample is statistically marginally significant at 10 percent. The time series average of the 

estimated market risk premium from the monthly cross sectional regression is positive though 

insignificant statistically. Further the results rendered that residual risk is not significantly priced 

and that the risk and return relationship is linear over the sample period.  The value of R2 has 

improved i.e. 21 percent over the full sample period as well as subsample periods for the 

unconditional CAPM specification in equation 4.5 relative to the unconditional CAPM specified 

in equation 4.4. A weak empirical support is reported for the unconditional CAPM given 

insignificant intercept term, insignificant market risk premium for systematic risk, insignificant 

pricing of residual risk as well as non-linear systematic risk (Table 5.1).  
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Table 5.1 Results of the Unconditional CAPM (White Error) 

 
ppmtptR εβλλ ++= −11

^

0

^
 

ppmtpmtpt pt
R εσλβλβλλ ε ++++=

−
−− 1

3

^

1
2

2

^

11

^

0

^

 

Period  0

^
λ   1

^
λ  R2  0

^
λ   1

^
λ   2

^
λ   3

^
λ  R2 

July/03 to June/11 -0.01 -0.00 0.14 -0.02*** 0.00 -0.00 0.08 0.21 
 -1.32 -0.17  -1.85 0.02 -0.28 1.35  
 0.19 0.86  0.07 0.98 0.78 0.18  
July/03 to June/07 0.01 0.00 0.14 0.00 -0.00 0.00 0.03 0.22 
 0.98 0.16  0.31 -0.15 0.48 0.41  
 0.33 0.87  0.76 0.88 0.64 0.68  
July/07 to June/11 -0.02** -0.00 0.13 -0.04** 0.00 0.00 0.12 0.20 
 -2.89 -0.29  -2.75 0.12 -0.75 1.49  
 0.01 0.77  0.01 0.90 0.46 0.14  
July/03 to Feb/06 0.01 0.00 0.14 0.01 0.00 0.01 0.06 0.22 
 1.29 0.42  0.54 -0.36 1.17 0.68  
 0.21 0.68  0.59 0.72 0.25 0.50  
Mar/06 to Oct/08 -0.01 -0.02 0.13 -0.01 -0.01 -0.00 0.03 0.22 
 -1.39 -1.98  -0.87 -0.93 -0.73 0.23  
 0.17 0.06  0.39 0.36 0.47 0.82  
Nov/08 to June/11 -0.03** 0.01 0.13 -0.05** 0.01 -0.01 0.15 0.19 
 -2.52 0.58  -2.41 0.74 -0.73 1.50  
 0.02 0.57  0.02 0.46 0.47 0.14  
July/03 to June/05 0.01 0.00 0.17 0.01 -0.01 0.01 0.03 0.24 
 0.94 -0.01  0.64 -0.83 1.50 0.34  
 0.36 0.99  0.53 0.42 0.15 0.74  
July/05 to June/07 0.00 0.00 0.11 -0.00 0.01 -0.01 0.03 0.20 
 0.33 0.28  -0.14 0.90 -0.92 0.25  
 0.74 0.78  0.89 0.38 0.37 0.81  
July/07 to June/09 -0.04** -0.00 0.18 -0.07** 0.01 -0.01 0.20 0.25 
 -2.81 -0.23  -3.00 0.23 -0.97 1.67  
 0.01 0.82  0.01 0.82 0.34 0.11  
July/09 to June/11 -0.01 -0.00 0.09 -0.02 -0.00 0.00 0.04 0.15 
 -1.14 -0.22  -0.83 -0.26 0.07 0.35  
 0.27 0.83  0.41 0.80 0.94 0.73  

**, *** indicates significance at 5% and 10% respectively 
Note: The average coefficients values are followed by the t-statistics and the corresponding p-
values. 
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To check the robustness of the results to alternative estimation procedure, the unconditional 

CAPM specification of both equation 4.4 and equation 4.5 were estimated using GLS. The 

estimates of the t-tests of the time series mean coefficients of the unconditional CAPM as 

specified in equation 4.4 and 4.5 using GLS are given in Table 5.2 (see next page). In contrast to 

the results reported in Table 5.1 the intercept terms in both the specifications of the unconditional 

CAPM are statistically insignificant and hence provide empirical support for the unconditional 

CAPM.  

The results in Table 5.2 suggest that over the full sample period in both the specification of 

unconditional CAPM systematic risk, non-linear systematic risk and residual risk are 

insignificantly priced. However, over subsample period July 2007 to June 2009, the results 

reveal that both systematic risk and non-linear systematic risks are significantly priced i.e. 

positive and negative risk premium for linear systematic risk and non-linear systematic risk 

respectively. It can be concluded from a comparison of the R2 values in Table 5.1 and Table 5.2 

that GLS results in higher R2 (approximately double) over full sample period as well as 

subsample periods. Hence it suggests that the use of GLS results in better fit of the model to 

empirical data.  

Given the results in Table 5.2, there is evidence indicating that empirical results on the validity 

of the unconditional CAPM are partially sensitive to estimation technique. Similar findings were 

reported by Javid (2008, 2009). The results are also consistent with Harvey (1995), Lettau and 

Ludvigson (2001) and Iqbal et al (2007).  Iqbal and Brooks (2007a, 2007b) also reported mixed 

findings for the intercept term. In contrast they reported a statistically significant and positive 

market risk premium for both individual stocks as well as portfolios. However, their sample 

consisted of 100 stocks that formed the KSE100 index. Also they did not use lagged measures of 

systematic risk in their cross sectional estimates of the market risk premium. Hence the findings 

of the present study may be considered more reliable as it overcomes the small sample bias, the 

representativeness bias of the sample companies being all those included in the KSE100 index 

(the market portfolio) and the bias in the cross sectional regression of not using lagged measures 

of systematic risk. Given the imperfect market conditions that normally prevail in emerging 

equity markets like Pakistan, these results can be reasonably expected as such markets grossly 

violate the underlying assumptions of the traditional CAPM.  
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Table 5.2 Results of Unconditional CAPM (GLS) 
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Period 0

^
λ  1

^
λ  R2 0

^
λ  1

^
λ  2

^
λ  3

^
λ  R2 

July/03 to June/11 -0.00 -0.00 0.24 -0.02 -0.04 0.02 -0.02 0.41 
 -0.54 -0.63  -0.98 -1.25 -1.25 -0.16  
 0.59 0.53  0.33 0.23 0.23 0.87  
July/03 to June/07 0.01 -0.00 0.22 -0.00 0.04 -0.02 -0.10 0.42 
 1.07 -0.31  -0.08 1.52 -1.40 -0.68  
 0.29 0.76  0.94 0.13 0.17 0.50  
July/07 to June/11 -0.02 -0.01 0.26 -0.03 0.01 -0.01 0.07 0.39 
 -1.43 -0.55  -1.28 0.21 -0.62 0.42  
 0.16 0.58  0.21 0.84 0.54 0.68  
July/03 to Feb/06 0.01 0.01 0.24 0.02 0.02 -0.01 -0.17 0.45 
 0.85 0.45  0.75 1.25 1.25 -1.02  
 0.40 0.66  0.46 0.22 0.22 0.32  
Mar/06 to Oct/08 -0.00 -0.02** 0.20 -0.05 0.03 -0.01 0.11 0.35 
 -0.12 -2.17  -1.67 0.82 0.82 0.61  
 0.90 0.04  0.11 0.42 0.42 0.55  
Nov/08 to June/11 -0.03 0.00 0.28 -0.03 0.03 -0.02 0.02 0.41 
 -1.17 0.26  -0.68 1.45 1.45 0.07  
 0.25 0.80  0.50 0.16 0.16 0.94  
July/03 to June/05 -0.00 0.01 0.26 0.04 0.01 0.00 -0.20 0.46 
 -0.01 0.83  1.21 0.21 0.21 -0.93  
 0.99 0.41  0.24 0.84 0.84 0.36  
July/05 to June/07 0.02 -0.02 0.19 -0.05 -0.01 0.01 0.00 0.39 
 1.66 -1.64  -1.25 -0.19 -0.19 0.00  
 0.11 0.11  0.22 0.85 0.85 1.00  
July/07 to June/09 -0.02 -0.02 0.24 -0.06 0.09** -0.04** -0.02 0.38 
 -1.46 -1.28  -1.32 2.44 2.44 -0.09  
 0.16 0.21  0.20 0.02 0.02 0.93  
July/09 to June/11 -0.02 0.01 0.28 -0.01 0.06 -0.03 0.16 0.40 
 -0.90 0.42  -0.32 1.48 1.48 1.02  
  0.38 0.68   0.75 0.15 0.15 0.32   

**, *** indicates significance at 5% and 10% respectively 
Note: The average coefficients values are followed by the t-statistics and the corresponding p-
values. 
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5.2 Empirical Results of Conditional CAPM  

The following subsections provide the description of the data and the results of the empirical 

estimation of the conditional CAPM.  

5.2.1 Description of Data 

The descriptive statistics of the portfolio returns for conditional beta-sorted portfolios and 

conditional betas are provided in Table 3 and Table 4 of Appendix A. It can be observed that the 

portfolio returns are negatively skewed and are non-normally distributed as suggested by Jarque-

Bera statistics (Appendix A, Table 3). However, unlike the unconditional CAPM portfolio betas 

(Appendix A, Table 2), the conditional CAPM portfolio betas are mostly normally distributed as 

suggested by Jarque-Bera statistics (Appendix A, Table 4).  

 
5.2.2 Findings 

The results of the tests of conditional CAPM using white heteroskedasticity-consistent standard 

errors and covariance matrix are shown in Table 5.3. It can be observed that the time series mean 

of the intercept for the full sample period is negative but insignificantly different than zero. 

Hence it supports the first hypothesis of the conditional CAPM i.e. the intercept term is 

statistically equal to zero embedded in equation 4.7. A statistically insignificant intercept term 

implies that there are no security specific elements that are unexplained. This implies that there is 

no persistent mispricing (under pricing and over pricing) of securities in the KSE over the full 

sample period. However, the intercept term is statistically significant and negative over 

subsample periods July 2007 to June 2011, November 2008 to June 2011 and July 2007 to June 

2009. This pattern is similar to the results for the unconditional CAPM in Table 5.1 and hence 

shares the same explanation. The time series mean of the coefficient of estimated market risk is 

found to be positive and insignificant for the full sample period (Table 5.3). These findings are 

not supporting the second hypothesis i.e. the market risk premium for systematic risk is positive 

and statistically significant embedded in conditional CAPM specified in equation 4.7. It reveals 

that systematic risk as measured by conditional beta specified in equation 4.7 may not be the 

appropriate measure of investment risk in the KSE and hence is not significantly rewarded. 

Therefore, conditional beta may not be appropriate measure to sort stocks into risk categories.  
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Table 5.3 Results of the Conditional CAPM 

(White Error) 

  
pt

c
pmtptR µβγγ ++= −11

^

0

^
  

Period 
0

^
γ  1

^
γ  R2 

July/03 to June/11 -0.01 -0.00 0.13 
 -1.34 -0.07  
 0.18 0.95  
July/03 to June/07 0.01 0.00 0.13 
 0.95 0.16  
 0.35 0.87  
July/07 to June/11 -0.02* -0.00 0.14 
 -3.03 -0.16  
 0.00 0.88  
July/03 to Feb/06 0.01 0.00 0.13 
 1.23 0.50  
 0.23 0.62  
Mar/06 to Oct/08 -0.01 -0.01*** 0.14 
 -1.61 -1.75  
 0.12 0.09  
Nov/08 to June/11 -0.03** 0.01 0.13 
 -2.45 0.51  
 0.02 0.62  
July/03 to June/05 0.01 0.00 0.14 
 0.84 0.16  
 0.41 0.87  
July/05 to June/07 0.00 0.00 0.12 
 0.43 0.05  
 0.67 0.96  
July/07 to June/09 -0.04** -0.00 0.19 
 -3.02 -0.08  
 0.01 0.94  
July/09 to June/11 -0.01 -0.00 0.08 
 -1.13 -0.27  
  0.27 0.79   

                           *, **, *** indicates significance at 1%, 5% and 10% respectively 
 Note: The average coefficients values are followed by the t-statistics and the 
corresponding p-values. 
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For subsample periods of July2007 to June 2011, March 2006 to October 2008, July 2007 to 

June 2009 and July 2009 to June 2011, the mean of the time series coefficients of estimated 

market risk are negative but significant only for March 2006 to October 2008. Over this sample 

period the KSE100 index i.e. the market portfolio, experienced a significant decline from a level 

of around 15500 points in April 2008 to 9182 points in October 2008 (KSE website). Over this 

period Pakistan faced severe political instability and ever worsening law and order situation due 

to terrorist attacks. All this led to flight of capital both by local and foreign investors who sold 

their investments in stocks myopically and hence a significant downward pressure on stock 

prices in the KSE. The significantly negative market risk premium over this period can be 

explained by this enormous decline in the KSE100 index over a period of six months.  

The results of the cross sectional regressions from GLS estimation technique are presented in 

Table 5.4. The results from the GLS estimation of the conditional CAPM in Table 5.4 suggest 

that except for the subsample period of July 2007 to June 2009 the mean of the time series of 

intercept coefficients over the full and subsample periods is statistically insignificant at the five 

percent level of significance. The mean of the time series of intercept terms for the July 2007 to 

June 2009 period is negative and statistically significant at five percent. This may be explained 

by the severe market downturn that took place over this period. The global as well as the local 

economies and market conditions significantly deteriorated and resulted in significant sell 

pressure in the market. Stock prices in the KSE fell significantly and hence may explain the 

significant negative intercept term over this subsample period.  

The mean of the time series coefficients for the estimated market risk premium from the cross 

sectional regression of the conditional CAPM in equation 4.7 is negative and insignificant over 

the full and all subsample periods except July 2003 to February 2006. These findings suggest 

that the second hypothesis underlying the conditional CAPM i.e. conditional systematic risk is 

positively and statistically significantly priced, cannot be empirically supported. However, it is 

observed that the GLS estimation of the conditional CAPM results in higher R2 values relative to 

those of white heteroskedasticity-consistent standard errors and covariance matrix (Table 5.3 and 

Table 5.4).  Hence it suggests superiority of the GLS estimation technique over the white 

heteroskedasticity-consistent standard errors and covariance matrix technique in the empirical 

estimation of the model.  
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Javid (2008, 2009) also highlighted that the intercept term and market risk premium in 

conditional CAPM are insignificantly priced in the KSE. Iqbal et al (2007) have also concluded 

that the conditional asset pricing models were not better than the unconditional asset pricing 

models at explaining the cross section of stock returns in the KSE. Kongtoranin (2007) has 

presented similar findings for the equity market of Thailand. Lewellen and Nagel (2006) have 

documented similar findings for the U.S. equity market using a modified conditional CAPM. 

However, these findings contradict Lettau and Ludvigson (2001) who employed a scaled 

conditional CAPM to explain the cross section of the U.S. stock returns.  

The empirical results of both the unconditional CAPM and conditional CAPM are mixed and 

inconclusive. For both the models the R2 values significantly improve when GLS is used as 

estimation method in the cross sectional regression. From Table 1 and Table 3 of the Appendix 

A, it is observed that portfolio returns are non-normally distriburted as suggested by the Jarque-

Bera statistics. The average portfolio returns in both the tables for all the portfolios are negative. 

Similar findings were reported by Harvey (1995), Hussain and Uppal (1998), Ahmad and Badar-

uz-Zaman (1999) and Chung et al (2006). Therefore, both unconditional CAPM and conditional 

CAPM were extended to include unconditional and conditional higher-moments respectively to 

account for the non-normality in returns.  

 

5.3 Empirical Results of Unconditional Higher-Moment CAPM  

The descriptive statistics, testing procedure and findings of the empirical estimation of the 

higher-moment CAPM are discussed in the following subsections. 

5.3.1 Description of Data 

The descriptive statistics of returns, unconditional systematic risk, unconditional co-skewness 

risk and unconditional co-kurtosis risk of beta-sorted portfolios from the unconditional higher-

moment CAPM are shown in Table 5 to Table 8 of Appendix A respectively. The descriptive 

statistics of portfolio returns are provided in Table5, Appendix A. The mean portfolio returns of 

all the beta-sorted portfolios is negative and hence suggests that portfolio returns are negatively 

skewed and non-normally distributed The values of Jarque-Bera statistics pointed out that one 

third of the total portfolios have non-normally distributed returns (Table 5, Appendix A). 
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Table 5.4 Results of Conditional CAPM (GLS) 

  
pt
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Period 
0

^
γ  1

^
γ  R2 

July/03 to June/11 -0.00 -0.01 0.23 
 -0.17 -0.85  
 0.87 0.40  
July/03 to June/07 0.02 -0.01 0.26 
 1.61 -0.65  
 0.11 0.52  
July/07 to June/11 -0.02 -0.01 0.20 
 -1.74 -0.55  
 0.09*** 0.58  
July/03 to Feb/06 0.02 0.00 0.27 
 1.40 0.00  
 0.17 .99  
Mar/06 to Oct/08 -0.02 -0.01 0.20 
 -1.44 -0.79  
 0.16 0.44  
Nov/08 to June/11 -0.01 -0.01 0.22 
 -0.41 -0.70  
 0.68 0.49  
July/03 to June/05 0.02 -0.00 0.27 
 0.93 -0.05  
 0.36 0.96  
July/05 to June/07 0.02 -0.01 0.25 
 1.43 -1.03  
 0.17 0.31  
July/07 to June/09 -0.04 -0.01 0.18 
 -2.34 -0.43  
 0.03** 0.67  
July/09 to June/11 -0.01 -0.01 0.22 
 -0.37 -0.34  
  0.71 0.74   

**, *** indicates significance at 5% and 10% respectively 
Note: The average coefficients values are followed by the t-statistics and the 
corresponding p-values. 
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The descriptive statistics of the unconditional portfolio betas estimated using higher-moment 

CAPM are given in Table 6, Appendix A. These portfolio betas are obtained as equally weighted 

averages of the individual stocks in each portfolio. The values of the Jarque-Bera statistics 

suggest that most of the portfolios have betas that are normally distributed. Similarly the 

descriptive statistics of the unconditional co-skewness are given in Table 7, Appendix A. The 

average co-skewness of all the portfolios is negative and over one half of the total number of 

portfolios has negative co-skewness that is non-normally distributed as suggested by the Jarque-

Bera statistics. The descriptive statistics of the unconditional systematic portfolio co-kurtosis risk 

are given in Table 8, Appendix A. It can be observed that most of the portfolios, excluding 

portfolios 22 to 29, have negative unconditional co-kurtosis. The Jarque-Bera statistics show that 

most of the portfolios have unconditional co-kurtosis that is non-normally distributed.  

The individual stocks unconditional covariance (systematic i.e. beta), co-skewness (delta) and 

co-kurtosis (gamma) risks were estimated using the cubic model of Fang and Lai (1997). Then 

these stocks were distributed among portfolios to form beta-sorted equally weighted portfolios. 

In the next step portfolio measures of unconditional covariance (beta), co-skewness (delta) and 

co-kurtosis (gamma) risks were obtained as equally weighted averages of the individual stocks in 

each portfolio.  

Then the cross sectional monthly regression of the unconditional higher-moment CAPM as 

specified in equation 4.9 was estimated each month to obtain the coefficients i.e. the risk 

premiums for unconditional beta, delta and gamma risk. Given the problem of heteroskedasticity 

in the cross sectional regression, the unconditional higher-moment CAPM in equation 4.9 was 

estimated each time with white heteroskedasticity-consistent standard errors and covariance. In 

the final step the mean of the monthly time series of each coefficient estimated was tested for 

statistical significance using t-test.  

5.3.2 Findings  

Table 5.5 (see next page) contains the mean of the time series coefficients of unconditional 

higher-moment CAPM in equation 4.9 followed by t-statistics and p-values of each t-value.  

 

 



107 
 

Table 5.5 Unconditional Higher-Moment CAPM:  

The Four Moment Model (White Error) 

  
ptpmtpmtpmtptR εδηγηβηη ++++= −−− 13

^

12

^

11

^

0

^
  

Period 
0

^
η  1

^
η  2

^
η  3

^
η  R2 

July/03 to June/11 -0.01*** 0.00 -0.00 0.00 0.19 
 -1.84 0.55 -0.90 0.59  
 0.07 0.58 0.37 0.56  
July/03 to June/07 0.01 0.00 -0.00 0.00 0.21 
 0.89 0.72 -0.31 0.64  
 0.38 0.47 0.76 0.52  
July/07 to June/11 -0.03* 0.00 -0.00 0.00 0.17 
 -3.90 0.25 -0.85 0.52  
 0.00 0.80 0.40 0.61  
July/03 to Feb/06 0.01 0.01 -0.00 0.00 0.21 
 1.06 1.34 -0.16 0.84  
 0.30 0.19 0.87 0.41  
Mar/06 to Oct/08 -0.02*** -0.01 -0.00 0.00 0.18 
 -2.07 -0.62 -0.93 0.46  
 0.05 0.54 0.36 0.65  
Nov/08 to June/11 -0.03** 0.01 -0.00 0.00 0.18 
 -2.89 0.39 -0.74 0.46  
 0.01 0.70 0.46 0.65  
July/03 to June/05 0.01 0.00 -0.00 0.00 0.21 
 0.75 0.56 -0.61 0.26  
 0.46 0.58 0.55 0.80  
July/05 to June/07 0.00 0.00 0.00 0.00 0.20 
 0.46 0.45 0.64 0.92  
 0.65 0.66 0.53 0.37  
July/07 to June/09 -0.05* 0.01 -0.01** 0.00 0.18 
 -4.31 0.41 -2.12 1.65  
 0.00 0.68 0.04 0.11  
July/09 to June/11 -0.01 -0.00 0.00 -0.00 0.16 
 -1.30 -0.23 0.06 -0.18  
  0.21 0.82 0.95 0.86   

          *, **, *** indicates significance at 1%, 5% and 10% respectively 
Note: The average coefficients values are followed by the t-statistics and the     
corresponding p-values. 
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It shows that the intercept term is negative and marginally significant at 10 percent over the 

entire sample period. However, it can be seen from Table 5.5 that the intercept term is mostly 

positive and not significant except for the subsample periods of March 2006 to October 2008, 

November 2008 to June 2011 and July 2007 to June 2009. The negative and significant intercept 

term over these subsample periods is time specific and coincides with the economic recession, 

deterioration in political and law andorder situation. The time series mean of the coefficients of 

market risk premium for beta risk 1

^
η  is positive though statistically insignificant over the full 

sample period. A positive though insignificant market risk premium for beta risk is consistent 

with the implications embedded in unconditional higher moment CAPM. For all the subsamples, 

excluding March 2006 to October 2008 and July 2009 to June 2011, positive and insignificant 

average market risk premium is reported for covariance risk (Table 5.5). The average market risk 

premium for the unconditional co-skewness 2

^
η  is negative and insignificant over the full sample 

period. The negative market risk premium, though insignificant, is consistent with the theoretical 

implications of the higher-moment CAPM.  However, over the subsample periods the sign of the 

average market risk premium for unconditional co-skewness risk varies though it is insignificant 

in all cases except for the period July 2007 to June 2009. Over the subsample period of July 2007 

to June 2009, the results in Table 5.5 show a statistically significant and negative market risk 

premium for unconditional co-skewness risk. 

The mean of the time series coefficients of market risk premium for the co-kurtosis risk 3

^
η  is 

positive and non-significant statistically over the full sample period. A positive and insignificant 

market risk premium for co-kurtosis (gamma) risk is in line with unconditional higher-moment 

CAPM (Wolfle and Fuss, 2010).  Over the subsample periods except July 2009 to June 2011the 

average market risk premium for unconditional co-kurtosis risk is positive and insignificant. The 

values of R2 for the unconditional higher-moment CAPM in equation 4.9 are higher than those of 

the unconditional CAPM shown in Table 5.1. This could be explained by the inclusion of more 

explanatory variables in the estimation of higher-moment CAPM. Overall the findings presented 

in Table 5.5 are mixed to empirically support the unconditional higher-moment CAPM in the 

KSE. Alternatively the unconditional higher-moment CAPM specified in equation 4.9 was 

estimated using GLS as estimation technique. The results are shown in Table 5.6 (see next page) 

and they do not significantly vary from those presented in Table 5.5.  
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Table 5.6 Unconditional Higher-Moment CAPM:  

The Four Moment Model (GLS) 

  
ptpmtpmtpmtptR εδηγηβηη ++++= −−− 13

^

12

^

11

^

0

^
  

Period 
0

^
η  1

^
η  2

^
η  3

^
η  R2 

July/03 to June/11 -0.01 0.00 -0.00 0.00 0.52 
 -1.34 0.38 -1.04 0.80  
 0.18 0.71 0.30 0.42  
July/03 to June/07 0.00 0.01 -0.00 0.00 0.52 
 0.32 0.52 -0.30 0.35  
 0.75 0.61 0.77 0.73  
July/07 to June/11 -0.03** 0.00 -0.01 0.00 0.52 
 -2.58 0.05 -1.00 0.77  
 0.01 0.96 0.32 0.45  
July/03 to Feb/06 0.00 0.02 0.00 0.00 0.52 
 0.12 1.07 0.02 0.34  
 0.91 0.29 0.98 0.73  
Mar/06 to Oct/08 -0.01 -0.02 -0.00 -0.00 0.54 
 -0.58 -1.19 -0.05 -0.66  
 0.56 0.24 0.96 0.52  
Nov/08 to June/11 -0.03*** 0.01 -0.01 0.00 0.51 
 -2.00 0.50 -1.14 0.80  
 0.05 0.62 0.26 0.43  
July/03 to June/05 0.00 0.01 -0.00 0.00 0.48 
 0.20 0.55 -0.22 0.07  
 0.84 0.59 0.83 0.94  
July/05 to June/07 0.00 0.00 -0.00 0.00 0.56 
 0.24 0.15 -0.23 0.72  
 0.81 0.89 0.82 0.48  
July/07 to June/09 -0.05* 0.00 -0.01 0.00 0.53 
 -3.23 0.22 -1.63 1.53  
 0.00 0.83 0.12 0.14  
July/09 to June/11 -0.01 -0.00 -0.00 0.00 0.51 
 -0.50 -0.16 -0.43 0.26  
  0.62 0.88 0.67 0.80   

          *, **, *** indicates significance at 1%, 5% and 10% respectively 
Note: The average coefficients values are followed by the t-statistics and the     
corresponding p-values. 
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It suggests that the results on the empirical testing of higher-moment CAPM in unconditional 

form are robust to the choice of estimation technique. It shows that the mean intercept term is 

mostly insignificant except for subsample periods of July 2007 to June 2011, November 2008 to 

June 2011 and July 2007 to June 2011. Further the estimated market risk premium is positive 

though insignificant over all estimation periods except March 2006 to October 2008 and July 

2009 to June 2011. Similarly the estimated market risk premium for co-skewness risk is 

consistently negative and insignificant over all estimation periods except July 2003 to February 

2006. Finally, the market risk premium for co-kurtosis risk is found to be positively and 

insignificantly priced over all estimation periods except March 2006 to October 2008. The GLS 

renders results that show that all the risks are mostly appropriately rewarded (mostly carry the 

right sign), however, they were statistically insignificantly priced. This finding may be explained 

by the volatile and manipulative nature of the KSE.  

A comparison of Table 5.6 and Table 5.5 suggests that the R2 values for all the estimation 

periods significantly improve when GLS is used as estimation technique in the monthly cross 

sectional regression of the unconditional higher-moment CAPM. The R2 values in fact have been 

more than doubled for the GLS estimation relative to white heteroskedasticity-consistent 

standard errors and covariance estimation.  

Table 5.7 (see next page) lists the results of the unconditional higher-moment CAPM white 

heteroskedasticity-consistent standard errors and covariance estimation. First the unconditional 

CAPM is extended to include unconditional co-skewness only and then is augmented to include 

unconditional co-kurtosis only. The results of the unconditional CAPM augmented with 

unconditional co-skewness show that the unconditional co-skewness risk is negative and 

marginally significantly priced over the entire sample period. This is consistent with the 

embedded hypothesis in the higher-moment CAPM that states unconditional co-skewness is 

negatively and significantly priced. Also over subsample period of July 2007 to June 2011, the 

market risk premium for unconditional co-skewness risk is negative and marginally significant at 

10 percent. The market risk premium for systematic risk is negative and insignificantly priced 

and so is the intercept term. Over subsample periods encompassing July 2007 to June 2009, the 

intercept term is mostly negative and significant and negates the hypothesis in unconditional 

higher-moment CAPM that the intercept term is zero and insignificant (Table 5.7).  
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Table 5.7 Unconditional Higher-Moment CAPM: 

The Three Moment Model (White Errors) 

   ptpmtpmtptR εγηβηη +++= −− 12

^

11

^

0

^
 ptpmtpmtptR εδηβηη +++= −− 13

^

11

^

0

^
  

Period 
0

^
η  1

^
η  2

^
η  R2 

0

^
η  1

^
η  3

^
η  R2 

July/03 to June/11 -0.01 -0.00 -0.00*** 0.15 -0.01 -0.00 -0.00 0.15 
 -1.56 -0.09 -1.67  -1.50 -0.05 -0.12  
 0.12 0.93 0.09  0.14 0.96 0.91  
July/03 to June/07 0.01 0.00 -0.00 0.17 0.01 0.00 0.00 0.17 
 1.02 0.30 -0.92  0.96 0.41 0.69  
 0.32 0.76 0.36  0.34 0.69 0.49  
July/07 to June/11 -0.03* -0.00 -0.00 0.14 -0.03* -0.00 -0.00 0.14 
 -3.39 -0.26 -1.47  -3.49 -0.29 -0.35  
 0.00 0.80 0.15  0.00 0.77 0.73  
July/03 to Feb/06 0.02 0.00 -0.00 0.18 0.02 0.00 0.00 0.17 
 1.33 0.71 -0.86  1.29 0.62 0.64  
 0.19 0.48 0.40  0.21 0.54 0.53  
Mar/06 to Oct/08 -0.02*** -0.01*** -0.00 0.14 -0.02*** -0.00 0.00 0.14 
 -1.74 -1.81 -0.73  -2.08 -0.54 0.81  
 0.09 0.08 0.47  0.05 0.60 0.42  
Nov/08 to June/11 -0.03** 0.00 -0.00 0.15 -0.02** -0.00 -0.00 0.15 
 -2.78 0.24 -1.29  -2.60 -0.07 -0.51  
 0.01 0.81 0.21  0.01 0.95 0.61  
July/03 to June/05 0.01 0.00 -0.00 0.18 0.01 0.00 0.00 0.18 
 0.77 0.64 -0.82  0.81 0.40 0.40  
 0.45 0.53 0.42  0.43 0.69 0.69  
July/05 to June/07 0.01 0.00 0.00 0.16 0.00 0.00 0.00 0.16 
 0.67 -0.40 -0.41  0.50 0.15 0.69  
 0.51 0.69 0.69  0.62 0.88 0.50  
July/07 to June/09 -0.04* -0.00 -0.00*** 0.14 -0.04* -0.00 0.00 0.15 
 -3.43 -0.15 -1.90  -3.88 -0.17 0.06  
 0.00 0.88 0.07  0.00 0.87 0.95  
July/09 to June/11 -0.01 -0.00 -0.00 0.14 -0.01 -0.00 -0.00 0.13 
 -1.28 -0.25 -0.43  -1.20 -0.37 -0.41  
  0.21 0.81 0.67   0.24 0.72 0.69   

*, **, *** indicates significance at 1%, 5% and 10% respectively 
Note: The average coefficients values are followed by the t-statistics and the corresponding p-
values. 
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The results of the unconditional CAPM extended with unconditional co-kurtosis are also shown 

in Table 5.7. The unconditional covariance and co-kurtosis risks are negatively and 

insignificantly priced over the full sample period. The intercept term is also negative and 

statistically insignificant different from zero over the full sample period. However, the intercept 

term is negative and significant over subsample periods in the later part of the full sample. Hence 

the empirical results of the three moment specifications of the unconditional higher-moment 

CAPM in Table 5.7 are inconclusive.  

The empirical results of GLS estimation of the unconditional higher-moment CAPM in three-

moment specification are shown in Table 5.8. For the GLS estimation squared portfolio betas are 

used as instrument variable. The results in Table 5.8 revealed that values of R2 have increased up 

to three fold of those reported in Table 5.7 for the white heteroskedasticity-consistent standard 

errors and covariance estimation. This indicates the relative superiority of the GLS estimation 

method over the white heteroskedasticity-consistent standard errors and covariance estimation 

method. It can be observed from the results reported in Table 5.8 (see page 112) that these results 

do not vary significantly from those reported in Table 5.7 except in terms of the values of R2. 

The higher R2 values can be explained by the inclusion of more explanatory variables in the 

estimation of the higher-moment CAPM using both the estimation techniques.  

Similar findings were reported by Sanchez-Torres and Sentana (1998) who failed to provide 

conclusive evidence in favor of three moment CAPM incorporating skewness. Wolfle and Fuss 

(2010) revealed similar findings on the unconditional higher-moment CAPM for the Korean 

stock market. The findings on unconditional higher-moment CAPM reported in this study are 

also consistent with Hung et al (2004) who failed to provide any statistically significant evidence 

in support of co-skewness and co-kurtsosis as systematic market risk factors. In line with Hund 

et al (2004) it may be expected that the results may be differ if higher frequency data is used than 

monthly.  

5.4 Empirical Results of Conditional Higher-Moment CAPM  

For the empirical estimation of the higher-moment CAPM in the conditional form the Fama-

MacBeth methodology was adopt as outlined in Chapter 4. The description of data and the 
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findings from the estimation of the higher-moment CAPM in the conditional form are discussed 

in the following section. 

5.4.1 Description of the Data 

The descriptive statistics of the conditional beta-sorted portfolios’ returns, conditional 

covariance, co-skewness and co-kurtosis risks are shown in Table 9 to Table 12 respectively (see 

Appendix A). The portfolios’ returns as well as their conditional measures of risks are equally 

weighted averages of the returns and conditional measures of risks of the individual stocks in 

each portfolio. The conditional beta-sorted portfolios have returns that are negatively skewed and 

more than half of these portfolios have returns that are non-normally distributed (Table 9, 

Appendix A). Another important observation can be noted that the standard deviations of all the 

portfolios are nearly alike i.e. vary between 12.5 percent and 6.9 percent. The portfolio with the 

highest standard deviation of returns of 12.5 percent is P1 that is the most risky on the basis of 

conditional beta (Table 9, Appendix A).  

 

The descriptive statistics of conditional portfolio betas are listed in Table 10 (see Appendix A). It 

reveals that portfolios with higher betas and lower betas have non-normally distributed 

conditional betas. It reflects the highly volatile nature of the market i.e. the KSE, where market 

ups and downs take place in no time. Stocks have time of significantly large moments in prices 

and then observe stale prices or low volatility as they experience falling luster for the investors. 

This suggests that the covariance risk as measured by conditional beta varies over time for these 

portfolios. The average conditional co-skewness is mostly positive for portfolios with higher 

conditional betas and negative for portfolios with lower portfolio betas (Table 11, Appendix A). 

However, most of the portfolios have conditional co-skewness that is normally distributed as 

suggested by Jarque-Bera statistics. 

The descriptive statistics of the conditional co-kurtosis of the portfolios in Table 12 (Appendix 

A) indicate that the average conditional co-kurtosis of all the portfolios is positive excluding the 

last five portfolios i.e. P27 to P31. In addition the conditional co-kurtosis measures of all the 

portfolios excluding the first four i.e. P1 to P4, have non-normal distribution indicated by 

significant Jarque-Bera statistics at five percent level of significance.  
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Table 5.8 Unconditional Higher-Moment CAPM: 

The Three Moment Model (GLS) 

  
ptpmtpmtptR εγηβηη +++= −− 12

^

11

^

0

^
  ptpmtpmtptR εδηβηη +++= −− 13

^

11

^

0

^
  

Period 
0

^
η  1

^
η  2

^
η  R2 

0

^
η  1

^
η  3

^
η  R2 

July/03 to June/11 -0.01 -0.00 -0.00 0.43 -0.01 -0.00 -0.00 0.43 
 -1.03 -0.20 -1.04  -0.85 -0.57 -0.70  
 0.31 0.84 0.30  0.40 0.57 0.48  
July/03 to June/07 0.00 0.00 -0.00 0.44 0.01 0.00 0.00 0.42 
 0.23 0.69 -1.05  0.44 0.26 0.10  
 0.82 0.49 0.30  0.67 0.80 0.92  
July/07 to June/11 -0.02*** -0.01 -0.00 0.42 -0.02*** -0.01 -0.00 0.43 
 -1.68 -1.03 -0.38  -1.93 -1.10 -0.77  
 0.09 0.31 0.70  0.06 0.28 0.44  
July/03 to Feb/06 0.00 0.01 -0.00 0.43 0.01 0.00 -0.00 0.41 
 0.19 1.44 -0.81  0.71 0.41 -0.31  
 0.85 0.16 0.42  0.48 0.68 0.76  
Mar/06 to Oct/08 -0.01 -0.01 0.00 0.45 -0.02 -0.01 0.00 0.44 
 -0.82 -1.11 0.62  -1.20 -0.48 0.93  
 0.42 0.27 0.54  0.24 0.64 0.36  
Nov/08 to June/11 -0.01 -0.01 -0.00 0.42 -0.01 -0.01 -0.00 0.42 
 -1.14 -0.94 -1.13  -1.17 -1.00 -0.82  
 0.26 0.35 0.27  0.25 0.32 0.42  
July/03 to June/05 -0.00 0.01 -0.00 0.40 0.01 0.00 -0.00 0.42 
 -0.03 1.18 -0.81  0.69 0.17 -0.39  
 0.98 0.25 0.43  0.49 0.87 0.70  
July/05 to June/07 0.01 -0.00 -0.00 0.48 -0.00 0.00 0.00 0.42 
 0.34 -0.44 -0.70  -0.02 0.20 0.97  
 0.74 0.66 0.49  0.98 0.84 0.34  
July/07 to June/09 -0.04** -0.00 0.00 0.44 -0.04** -0.01 -0.00 0.45 
 -2.19 -0.09 0.01  -2.53 -0.39 -0.59  
 0.04 0.93 0.99  0.02 0.70 0.56  
July/09 to June/11 0.00 -0.01 -0.00 0.40 0.00 -0.01*** -0.00 0.41 
 0.09 -1.38 -0.48  0.05 -1.81 -0.56  
  0.93 0.18 0.64   0.96 0.08 0.58   

**, *** indicates significance at 5% and 10% respectively 
Note: The average coefficients values are followed by the t-statistics and the corresponding p-
values. 
 
 



115 
 

5.4.2 Findings 

The conditional higher-moment CAPM in equation 4.14 was estimated each month over the 

sample period using white heteroskedasticity-consistent standard errors and covariance matrix in 

the cross sectional regression. The results of the t-tests of the mean of time series coefficients are 

provided in Table 5.9 (see next page). It shows that the intercept term is negative and 

insignificantly different from zero over the full sample period. This is consistent with the 

embedded hypothesis in equation 4.14 proposing that for the conditional higher-moment CAPM 

to hold the intercept term must be equal to zero statistically. It shows that there are no significant 

unexplained stock/portfolio specific returns which the market participants can exploit to earn 

arbitrage profit. Hence there is no persistent mispricing in the KSE. However, over subsample 

periods i.e. in the later part of the sample (July 2007 to June 2011, March 2006 to October 2008, 

November 2008 to June 2011 and July 2007 to June 2009) the intercept terms are negative and 

statistically significant. This is similar to the findings reported for unconditional and conditional 

CAPM as well as the unconditional CAPM reported above. Hence it is a period specific 

phenomenon and can be attributed to significant economic and political turmoil prevailing in 

Pakistan over this period.  

 

The results in Table 5.9 revealed that conditional covariance, co-skewness and co-kurtosis risks 

are insignificantly priced over the full sample as well as subsample periods. The mean of the 

time series coefficients of market risk premium for conditional covariance risk is negative over 

full sample period and varies over subsample periods. However, the mean of the time series 

coefficients of market risk premium for conditional co-skewness risk as well as conditional co-

kurtosis risk is positive and insignificant except for subsample period of July 2005 to June 2007. 

The empirical results reported in Table 5.9 are inconclusive to support the empirical validity of 

the conditional higher-moment CAPM. It may be expected that the results might be sensitive to 

the frequency of data used in the empirical tests. Therefore, the use of higher frequency data than 

monthly may be expected to produce results otherwise than presented in this study. It may also 

be contented that these results may be attributed to the use of portfolios instead of stocks. The 

portfolios are normally expected to have diversification and hence relatively low levels of 

skewness and kurtosis than individual stocks. 
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Table 5.9 Conditional Higher-Moment CAPM: 

The Four Moment Model (White Error) 

  
pt

c
pmt

c
pmt

c
pmtptR µδηγηβηη ++++= −−− 13

^

12

^

11

^

0

^
  

Period 
0

^
η  1

^
η  2

^
η  3

^
η  R2 

July/03 to June/11 -0.01 -0.00 0.00 0.00 0.21 
 -1.24 -0.16 0.85 0.56  
 0.22 0.87 0.40 0.58  
July/03 to June/07 0.01 -0.01 0.00 0.00 0.20 
 0.96 -0.48 0.38 0.22  
 0.34 0.63 0.70 0.83  
July/07 to June/11 -0.02* 0.00 0.01 0.00 0.22 
 -3.05 0.17 0.77 0.53  
 0.00 0.86 0.45 0.60  
July/03 to Feb/06 0.02 -0.01 0.00 0.00 0.21 
 1.26 -0.62 0.09 0.49  
 0.22 0.54 0.93 0.63  
Mar/06 to Oct/08 -0.01*** -0.01 0.00 0.00 0.21 
 -1.78 -0.52 0.28 0.21  
 0.09 0.61 0.78 0.83  
Nov/08 to June/11 -0.03** 0.01 0.01 0.00 0.20 
 -2.32 0.57 0.81 0.47  
 0.03 0.57 0.43 0.64  
July/03 to June/05 0.01 -0.02 0.00 0.00 0.23 
 0.87 -0.70 0.47 0.28  
 0.39 0.49 0.64 0.78  
July/05 to June/07 0.00 0.00 -0.00 -0.00 0.18 
 0.40 0.37 -0.05 -0.13  
 0.70 0.71 0.96 0.90  
July/07 to June/09 -0.04** -0.00 0.01 0.00 0.27 
 -2.96 -0.04 0.97 1.21  
 0.01 0.97 0.34 0.24  
July/09 to June/11 -0.01 0.01 0.01 0.00 0.16 
 -1.23 0.38 0.38 0.12  
  0.23 0.71 0.71 0.91   
*, **, *** indicates significance at 1%, 5% and 10% respectively 
Note: The average coefficients values are followed by the t-statistics and the 
corresponding p-values. 
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Alternatively the conditional higher-moment CAPM in equation 4.14 is estimated each month 

over the sample period using GLS as estimation method. The results of the GLS estimation of 

the conditional higher-moment CAPM are given in Table 5.10 (see next page). It shows that the 

mean of time series intercept coefficient is not different from zero statistically and provides 

empirical support for the first hypothesis embedded in equation 4.14 i.e. the conditional higher-

moment CAPM. Even over subsample periods the mean of the time series of intercept 

coefficients remains insignificant at the five percent level of significance. This again provides 

support for the argument that there is no persistent mispricing of securities in the KSE and hence 

there are no stock/portfolio specific unexplained returns that arbitragers can consistently exploit 

to earn abnormal returns.  

The mean of the time series coefficients of market risk premium for conditional beta risk is 

negative and insignificant over the full sample period (Table 5.10). Over few subsample periods 

i.e. March 2006 to October 2008, July 2005 to June 2007 and July 2009 to June 2011, mean of 

the time series coefficients of market risk premium for conditional risk is positive, however, it 

remains insignificant statistically. The results in Table 5.10 (see next page) show that the 

conditional co-skewness risk is though correctly negatively priced over the full sample period, 

however, it still is insignificant. For the subsample periods, mostly the conditional co-skewness 

risk is correctly, negatively though insignificantly priced. It may be expected that the results may 

be stronger for co-skewness particularly if higher frequency data than monthly is used. Further 

the results may be sensitive to the use of portfolios or individual stocks in the empirical tests. 

In case of the conditional co-kurtosis risk, the results in Table 5.10 show that it is negatively 

though insignificantly priced over the full sample period. However, over subsample periods July 

2003 to February 2006 and July 2003 to June 2005 conditional co-kurtosis risk is found to be 

positively priced at 10 percent and five percent level of significance. This is consistent with the 

implications of the conditional higher-moment CAPM in equation 4.14 which implies a positive 

and significant price for conditional co-kurtosis risk. In addition the results given in Table 5.10 

reveal the values of R2 that are twice the size of R2 values reported in Table 5.9 where white 

heteroskedasticity-consistent standard errors and covariance are used in the cross sectional 

estimation of the conditional higher-moment CAPM.  Again the number of explanatory variables 

in the estimation of the conditional higher-moment CAPM can explain these higher values of R2. 
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Table 5.10 Conditional Higher-Moment CAPM: 

The Four Moment Model (GLS) 

  
pt

c
pmt

c
pmt

c
pmtptR µδηγηβηη ++++= −−− 13

^

12

^

11

^

0

^
  

Period 
0

^
η  1

^
η  2

^
η  3

^
η  R2 

July/03 to June/11 0.00 -0.02 -0.01 -0.00 0.45 
 0.23 -1.08 -0.98 -0.57  
 0.82 0.28 0.33 0.57  
July/03 to June/07 0.02 -0.02 0.00 0.00 0.50 
 1.49 -0.90 -0.35 0.88  
 0.14 0.37 0.73 0.39  
July/07 to June/11 -0.01 -0.02 -0.01 0.00 0.40 
 -1.19 -0.67 -0.92 -0.72  
 0.24 0.51 0.36 0.48  
July/03 to Feb/06 0.03*** -0.05*** 0.00 0.00*** 0.51 
 2.09 -1.84 -0.67 1.92  
 0.05 0.08 0.51 0.06  
Mar/06 to Oct/08 -0.03*** 0.03 0.00 -0.00*** 0.42 
 -1.80 1.45 0.42 -1.76  
 0.08 0.16 0.67 0.09  
Nov/08 to June/11 0.00 -0.04 -0.02 -0.01 0.41 
 0.05 -0.90 -0.92 -0.69  
 0.96 0.37 0.37 0.50  
July/03 to June/05 0.02 -0.06 -0.01 0.00** 0.52 
 1.30 -1.58 -1.43 2.44  
 0.21 0.13 0.17 0.02  
July/05 to June/07 0.01 0.02 0.01 -0.00*** 0.47 
 0.77 0.73 1.53 -1.98  
 0.45 0.47 0.14 0.06  
July/07 to June/09 -0.02 -0.05 -0.02 0.00 0.39 
 -1.39 -1.25 -0.95 0.17  
 0.18 0.22 0.35 0.87  
July/09 to June/11 -0.01 0.01 -0.01 -0.01 0.41 
 -0.31 0.25 -0.42 -0.82  
 0.76 0.80 0.68 0.42  

**, *** indicates significance at 5% and 10% respectively 
Note: The average coefficients values are followed by the t-statistics and the 
corresponding p-values. 
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To assess the impact of conditional co-skewness and conditional co-kurtosis, the conditional 

CAPM is extended to include each of these risk measures separately and is estimated using GLS 

in the cross sectional regression. The results of both the extensions of the conditional CAPM 

with higher moments are given in Table 5.11 (see next page).  

 

The results of the conditional CAPM extended with conditional co-skewness in Table 5.11 show 

that the intercept terms are negative and statistically significant over subsample periods including 

July 2007 to June 2011, March 2006 to October 2008, November 2008 to June 2011 and July 

2007 to June 2009. This is attributable to the turmoil of economic, political and law and order 

conditions in Pakistan over the period of 2007 to 2009. The significant drop in stock prices 

resulted in large negative stock returns and hence resulted in negative intercept terms over these 

sub sample periods. The market behaved totally myopically over this period of great chaos.  

The conditional co-skewness risk is found to be positively and insignificantly priced over all the 

subsample periods (Table 5.11). It does not support the embedded hypothesis in the conditional 

higher moment CAPM that the conditional co-skewness risk is negatively and statistically 

significantly priced in the KSE. Similarly a positive but insignificant market risk premium is 

found for conditional co-kurtosis risk over most of the subsample periods (Table 5.11). This 

finding is inconsistent with the proposition in the conditional higher-moment CAPM that states 

that the conditional co-kurtosis risk is positively and statistically significantly priced in the KSE. 

Hence the empirical results shown in Table 5.11 do not provide conclusive support for the 

validity of the conditional higher-moment CAPM in KSE over the sample period.  

To investigate the robustness of the results to the estimation method used in the cross sectional 

regression, the three moments conditional CAPM is estimated using GLS. The results of both the 

extensions of the three moments conditional CAPM are given in Table 5.12. These results reveal 

that the intercept terms are mostly insignificant at five percent level of significance for both of 

the extensions of the three moments of the conditional CAPM. This is consistent with the 

embedded hypothesis of conditional higher-moment CAPM that proposes an insignificant 

intercept term. 
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Table 5.11 Conditional Higher-Moment CAPM:  

The Three Moment Model (White Errors) 

  
pt

c
pmt

c
pmtptR µγηβηη +++= −− 12

^

11

^

0

^
  pt

c
pmt

c
pmtptR µδηβηη +++= −− 13

^

11

^

0

^
  

Period 
0

^
η  1

^
η  2

^
η  R2 

0

^
η  1

^
η  3

^
η  R2 

July/03 to June/11 -0.01 0.00 0.00 0.17 -0.01 -0.00 0.00 0.17 
 -1.25 0.29 0.66  -1.24 -0.39 0.19  
 0.21 0.77 0.51  0.22 0.69 0.85  
July/03 to June/07 0.01 -0.00 0.00 0.16 0.01 -0.01 0.00 0.17 
 1.03 -0.53 0.79  0.97 -0.78 0.81  
 0.31 0.60 0.44  0.34 0.44 0.42  
July/07 to June/11 -0.02* 0.01 0.00 0.17 -0.02* 0.00 0.00 0.17 
 -3.07 0.62 0.45  -3.05 0.10 0.05  
 0.00 0.54 0.65  0.00 0.92 0.96  
July/03 to Feb/06 0.02 0.00 0.00 0.17 0.02 -0.02 0.00 0.18 
 1.29 -0.20 0.55  1.26 -0.84 0.95  
 0.21 0.84 0.59  0.22 0.41 0.35  
Mar/06 to Oct/08 -0.01*** -0.01 0.00 0.18 -0.01 -0.00 0.00 0.17 
 -1.72 -0.58 0.55  -1.53 -0.34 -0.91  
 0.09 0.57 0.58  0.14 0.73 0.37  
Nov/08 to June/11 -0.03** 0.02 0.00 0.16 -0.03** 0.01 0.00 0.16 
 -2.36 0.75 0.41  -2.50 0.30 0.11  
 0.02 0.46 0.69  0.02 0.77 0.91  
July/03 to June/05 0.01 -0.01 0.00 0.17 0.01 -0.02 0.00 0.20 
 0.90 -0.51 0.74  0.88 -0.90 0.89  
 0.38 0.61 0.47  0.39 0.38 0.38  
July/05 to June/07 0.00 -0.00 0.00 0.15 0.00 0.00 -0.00 0.15 
 0.49 -0.16 0.27  0.41 0.14 -0.09  
 0.63 0.88 0.79  0.69 0.89 0.93  
July/07 to June/09 -0.04** 0.01 0.00 0.24 -0.04** 0.00 0.00 0.23 
 -3.05 0.51 0.24  -3.00 0.05 0.19  
 0.01 0.62 0.81  0.01 0.96 0.85  
July/09 to June/11 -0.01 0.01 0.00 0.11 -0.01 0.00 -0.00 0.12 
 -1.18 0.35 0.41  -1.21 0.11 -0.11  
  0.25 0.73 0.68   0.24 0.91 0.92   
*, **, *** indicates significance at 1%, 5% and 10% respectively 
Note: The average coefficients values are followed by the t-statistics and the corresponding p-
values. 
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The mean of the time series coefficients of market risk premium for conditional beta risk in both 

of the extensions of conditional CAPM is negatively priced, though it is insignificant, over the 

full sample period. This is contrary to the proposition embedded in the CAPM theory that 

proposes a positive and significant market risk premium for conditional beta risk (Sharpe, 1964).  

The results of conditional CAPM extended with co-skewness and co-kurtosis in three moment 

specification, using GLS in the cross sectional regression, are shown in Table 5.12 (see next 

page). It shows that the market risk premium for conditional co-skewness risk is negatively and 

insignificantly priced over the full sample period (Table 5.12). The same is true for most of the 

subsample periods. The negative market premium for conditional co-skewness risk is consistent 

with the hypothesis embedded in the conditional higher-moment CAPM that states that the 

conditional co-skewness risk is negatively but significantly priced. It may be expected that the 

use of either higher frequency than monthly data or individual stock returns or even both may 

result in different findings for the conditional co-skewness in higher-moment CAPM.  

The market risk premium for the conditional co-kurtosis risk is positive, however, insignificant 

statistically over the full as well as most of the subsample periods (Table 5.12). A positive 

market premium conforms to the implications of conditional higher-moment CAPM. The 

findings presented in Table 5.12 revealed that there is no persistent mispricing of securities in the 

KSE over the sample period. However, the findings are inconclusive to validate the conditional 

higher-moment CAPM. 

It can be also observed from a comparison of Table 5.9 with Table 5.10 and Table 5.11 with 

Table 5.12 that the R2 values of the GLS estimation method are significantly higher than those 

obtained using white heteroskedasticity-consistent standard errors and covariance matrix. These 

findings suggest that the GLS results in a better fitted model than the use of white 

heteroskedasticity-consistent standard errors and covariance matrix in the cross sectional 

regression of the tests of higher-moment CAPM.   

Javid (2009) also found in her study the inconclusive role of conditional higher-moments in 

explaining the cross section of stock returns. She used individual stocks data to test the role of 

conditional higher-moments in explaining the cross section of stock returns in the KSE. Javid’s 

findings showed a significant positive reward for systematic co-skewness risk using daily returns 
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Table 5.12 Conditional Higher-Moment CAPM: 
The Three Moment Model (GLS) 

  
pt

c
pmt

c
pmtptR µγηβηη +++= −− 12
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  pt

c
pmt

c
pmtptR µδηβηη +++= −− 13

^

11

^

0

^
  

Period 
0
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η  1

^
η  2

^
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0

^
η  1

^
η  3

^
η  R2 

July/03 to June/11 -0.00 -0.01 -0.00 0.38 -0.00 -0.01 0.00 0.36 
 -0.42 -0.49 -0.76  -0.24 -0.57 0.31  
 0.68 0.63 0.45  0.81 0.57 0.76  
July/03 to June/07 0.01 0.00 -0.00 0.42 0.02 -0.01 0.00 0.41 
 0.99 0.10 -0.28  1.39 -0.43 0.20  
 0.33 0.92 0.78  0.17 0.67 0.84  
July/07 to June/11 -0.02 -0.02 -0.01 0.33 -0.02*** -0.01 0.00 0.30 
 -1.55 -0.62 -0.71  -1.92 -0.37 0.28  
 0.13 0.54 0.48  0.06 0.71 0.78  
July/03 to Feb/06 0.01 0.01 -0.00 0.44 0.03*** -0.03 0.00 0.44 
 0.95 0.40 -0.31  1.72 -0.87 0.84  
 0.35 0.69 0.76  0.09 0.39 0.41  
Mar/06 to Oct/08 -0.02 0.00 -0.00 0.34 -0.03** 0.02 -0.00 0.32 
 -1.35 0.00 -0.05  -2.14 1.07 -1.57  
 0.19 1.00 0.96  0.04 0.29 0.13  
Nov/08 to June/11 -0.01 -0.03 -0.01 0.35 -0.01 -0.02 0.00 0.32 
 -0.37 -0.82 -0.70  -0.50 -0.57 0.32  
 0.72 0.42 0.49  0.62 0.57 0.75  
July/03 to June/05 0.01 0.02 -0.00 0.45 0.03 -0.04 0.00 0.46 
 0.35 0.61 -0.52  1.15 -0.78 0.80  
 0.73 0.55 0.61  0.26 0.44 0.43  
July/05 to June/07 0.02 -0.02 0.00 0.38 0.01 0.02 -0.00 0.37 
 1.11 -1.08 0.47  0.77 0.72 -1.28  
 0.28 0.29 0.64  0.45 0.48 0.21  
July/07 to June/09 -0.03 -0.04 -0.02 0.33 -0.03*** -0.05 0.01 0.28 
 -1.69 -0.96 -1.39  -2.02 -1.32 1.62  
 0.10 0.34 0.18  0.06 0.20 0.12  
July/09 to June/11 -0.01 0.00 0.00 0.34 -0.01 0.03 -0.01 0.33 
 -0.49 0.09 0.26  -0.72 0.63 -0.80  
 0.63 0.93 0.80  0.48 0.53 0.43  
**, *** indicates significance at 5% and 10% respectively 
Note: The average coefficients values are followed by the t-statistics and the corresponding p-
values. 
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data which negated the embedded hypothesis of higher-moment CAPM i.e. conditional co-

skewness risk is negatively and significantly priced in the KSE. Her findings showed some 

empirical support for conditional co-kurtosis risk using monthly data; however, it may be 

attributed to the use of individual stock data than portfolios.  

Ergun (2010) also found that conditional covariance and co-kurtosis risks were insignificantly 

priced in the U.S. equity market. Fletcher and Kihanda (2005) provided empirical evidence that 

suggested that conditional higher-moments were insignificantly priced in the UK equity market. 

They explained with empirical evidence that the general empirical support for conditional 

higher-moment models is attributable to over fitting data.  

 

5.5 Empirical Results of Downside Risk Based CAPM 

The downside risk based CAPM as specified by Estrada (2002) was estimated following the 

Fama-MacBeth methodology outlined in Chapter 4. The description the data and the findings are 

discussed in the following sub sections.  

5.5.1 Description of the Data 

The descriptive statistics on the downside beta-sorted portfolios’ returns and downside betas are 

given in Table 13 and Table 14 in Appendix A. The portfolio returns and downside betas are the 

equally weighted averages of the individual stocks in the portfolios. The average return of all the 

sample portfolios is negative and hence suggests negatively skewed distributions of portfolio 

returns. The Jarque-Bera statistics suggests that most of the portfolios have returns that are non-

normally distributed. These attributes of the downside beta-sorted portfolios’ returns are similar 

to those found for unconditional and conditional beta sorted portfolios.  

The descriptive statistics of the downside betas of downside beta-sorted portfolios reveal that all 

of the portfolios, except P3 and P4, have normally distributed betas over time. This is in contrast 

to what was observed in the cases of conditional and unconditional portfolio betas from 

traditional and higher-moment CAPMs. This is an indication that portfolio downside betas are 

more stable over time than both conditional and unconditional betas.  
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Table 5.13 Results of Downside Risk Based CAPM 
(White Error) 

  
p

D
pmtptR εβψψ ++= −11

^

0

^
  

Period 
0

^
ψ  1

^
ψ  R2 

July/03 to June/11 -0.01*** 0.00 0.13 
 -1.68 0.49  
 0.09 0.62  
July/03 to June/07 0.01 0.01 0.13 
 0.62 0.90  
 0.54 0.37  
July/07 to June/11 -0.03* 0.00 0.13 
 -3.19 0.03  
 0.00 0.97  
July/03 to Feb/06 0.01 0.01 0.13 
 0.97 1.09  
 0.34 0.28  
Mar/06 to Oct/08 -0.02*** -0.01 0.12 
 -1.87 -1.35  
 0.07 0.19  
Nov/08 to June/11 -0.03** 0.01 0.13 
 -2.54 0.60  
 0.02 0.55  
July/03 to June/05 0.01 0.00 0.14 
 0.70 0.46  
 0.49 0.65  
July/05 to June/07 0.00 0.01 0.11 
 0.00 0.96  
 1.00 0.35  
July/07 to June/09 -0.04* 0.00 0.16 
 -3.31 0.15  
 0.00 0.88  
July/09 to June/11 -0.01 -0.00 0.09 
 -1.10 -0.33  
  0.28 0.74   

*, **, *** indicates significance at 1%, 5% and 10% respectively 
Note: The average coefficients values are followed by the t-statistics and the 
corresponding p-values. 
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5.5.2 Findings 

Following the Fama-MacBeth methodology as adapted in this study, downside risk CAPM as 

specified in equation 4.16 is empirically estimated each month over the entire sample period 

using white heteroskedasticity-consistent standard errors and covariance. The mean of all 

monthly time series coefficients from the estimation of downside risk CAPM in equation 4.16 

are tested for statistical significance to empirically test the embedded hypothesis of downside 

risk CAPM. The results of the t-tests of these time series coefficients are given in Table 5.13 (see 

next page). Table 5.13 revealed that the mean intercept term over the full sample period is 

negative and marginally significant at 10 percent. This is also the case over subsample period 

including July 2007 to June 2011, March 2006 to October 2008, November 2008 to July 2011 

and July 2007 to June 2009. It can be observed that most of these negative intercept terms 

correspond to year 2007 to year 2009, a period of high economic recession, political instability 

and deteriorated law and order situation in Pakistan. The significant drop in stock prices 

observed over this period as investors liquidated their stock investments in chaos may provide 

explanation for these negative intercept terms over the subsample as well as full sample period.  

The mean of the time series of estimated market risk premium is positive and statistically 

insignificant (Table 5.13). Except for subsample periods including March 2006 to October 2008 

and July 2009 to June 2011 a positive but insignificant market risk premium is reported for all 

other subsample periods. A positive market risk premium is consistent with the downside risk 

CAPM; however, it is insignificant as well as time variant which suggests that either downside 

risk is time variant or investors risk aversion changes over time in KSE or both. Therefore, the 

empirical evidence on the downside risk CAPM reported in Table 5.13 is inconclusive to 

validate it in the KSE.  

The downside risk CAPM in equation 4.16 is alternatively estimated using GLS to check the 

robustness of the results in Table 5.13 to change in estimation method. The results from the GLS 

estimation are given in Table 5.14 (see page 125). It can be observed that only the intercept 

terms for subsample periods including March 2006 to October 2008 and July 2007 to June 2009 

are both negative and statistically significant at five percent level of significance. Again this is 

consistent with the pattern of intercept terms reported for the unconditional and conditional 

pricing models above. The same explanation suffice here which suggests that the significant drop 

in stock prices over this period as response to deteriorated political, economic and law andorder 
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situation in Pakistan may explain the negative intercepts observed over these subsample periods. 

However, the intercept terms over all other estimation periods are insignificant including the full 

sample period i.e. July 2003 to June 2011.  

The results in Table 5.14 show that there is a positive though insignificant market risk premium 

for downside risk over the full sample period. Further over most of the subsample periods similar 

findings are reported. However, it can also be observed that not only the values of R2 have 

increased significantly relative to Table 5.13 most of t-values have significantly increased in 

absolute terms for most of the coefficients using GLS method. It is held that GLS results in 

improved t-values and R2 values (Kandell and Stambaugh, 1995). For example the t-value 

reported for the market risk premium in Table 5.13 over the full sample period is .49. However, 

the use of GLS method results in t-value that is more than double in size i.e. 1.10 (Table 5.14). 

Though there is improvement in terms of the values R2 of t-value, however, overall the findings 

shown in this section are mixed and do not provide conclusive evidence on the status of the 

downside risk CAPM. Given the inconclusive findings it cannot be established empirically that 

the downside risk based CAPM is better able to explain the cross section of stock returns in the 

emerging equity market of Pakistan, i.e. KSE. Galagedera and Brooks (2005) also found mixed 

and inconclusive findings on the validity of the downside risk CAPM. Cheremushkin (2011) also 

reached similar conclusions and observed that downside beta was an unreliable measure of 

systematic risk of a security.  
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Table 5.14 Results of Downside Risk CAPM (GLS) 

 
p

D
pmtptR εβψψ ++= −11

^

0

^
 

Period 
0

^
ψ  1

^
ψ  R2 

July/03 to June/11 -0.01 0.01 0.33 
 -1.33 1.10  
 0.19 0.27  
July/03 to June/07 -0.01 0.02 0.28 
 -0.39 1.56  
 0.70 0.12  
July/07 to June/11 -0.02 -0.00 0.38 
 -1.52 -0.05  
 0.13 0.96  
July/03 to Feb/06 0.01 0.02 0.27 
 0.40 1.21  
 0.69 0.23  
Mar/06 to Oct/08 -0.05** 0.02 0.31 
 -2.60 1.18  
 0.01 0.25  
Nov/08 to June/11 0.00 -0.01 0.40 
 -0.15 -0.68  
 0.88 0.50  
July/03 to June/05 0.00 0.02 0.32 
 -0.21 1.22  
 0.83 0.23  
July/05 to June/07 -0.01 0.01 0.24 
 -0.33 0.95  
 0.75 0.35  
July/07 to June/09 -0.05** 0.01 0.31 
 -2.33 0.90  
 0.03 0.38  
July/09 to June/11 0.00 -0.01 0.44 
 0.24 -1.15  
 0.81 0.26  

    ** indicates significance at 5% 
Note: The average coefficients values are followed by the t-statistics and the   
corresponding p-values. 
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5.6 Estimation of Market Risk Premium 

The annualized market risk premiums estimated from the five different specifications of the 

CAPM are shown in Table 5.15 (given below). The results show that using GLS the downside 

risk CAPM estimate of the annualized market risk premium (9 percent) for systematic risk is the 

most closest to the actual annualized market risk premium (7 percent) over the full sample 

period. This is consistent with Estrada (2002). The estimates of the market risk premium using 

unconditional andconditional CAPM and the conditional higher moment CAPM are negative in 

all the cases and contradict the implications of asset pricing theory. However, the estimate of 

annualized market risk premium from the unconditional higher-moment CAPM is positive (4 

percent) from both GLS and white heteroskedasticity-consistent standard errors andcovariance. 

Further the values of R2 show significant improvement for the GLS method relative to the white 

heteroskedasticity-consistent standard errors and covariance. It must also be observed that the R2 

value for the downside risk CAPM is significantly higher than both the unconditional CAPM and 

conditional CAPM using GLS. Though the R2 values of downside risk CAPM are relatively 

lower than the R2 values of unconditional and conditional higher-moment CAPM, it can be 

explained that it might be because of more explanatory variables in the latter models. 

 

Table 5.15 Estimates and Comparison of Market Risk  

Premiums andR2 Values 

  GLS White Error 
  MRP R2 MRP R2 
UCAPM -0.06 0.24 -0.01 0.14 
CCAPM -0.08 0.23 -0.01 0.13 
UHMCAPM 0.04 0.52 0.04 0.19 
CHMCAPM -0.24 0.45 -0.02 0.21 
DCAPM 0.09 0.33 0.03 0.13 
KSE Actual 0.07   0.07   

 

The findings shown in Tables 5.1 to 5.14 suggests that there is no statistically significant 

empirical evidence for any of the five different asset pricing models over the sample period in 
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KSE. Earlier Iqbal and Brooks (2007b) and Iqbal et al (2007) have reported mixed empirical 

support for the traditional CAPM and conditional higher-moment CAPM in the Pakistani equity 

market. However, these studies employ a small sample of only 101 stocks of listed firms against 

the benchmark KSE100 index as proxy for market portfolio. Javid (2008 and 2009) also found 

mixed findings on the validity of different competing asset pricing models. However, these 

studies were based on a small sample of 49 stocks and did not use portfolio returns and betas in 

empirical testing. This study, however, uses a larger sample and employs portfolio returns and 

betas in the empirical testing procedure. Further consistent with Fama and MacBeth (1973), use 

of lagged portfolio risk measures as independent variables.  

The KSE is an emerging equity market with low market capitalization and high trading volumes 

(Khwaja and Mian, 2005). Such markets are easy to manipulate because it requires little effort 

and money to distort prices and earn abnormal returns. Khwaja and Mian (2005) provide 

empirical evidence on brokers’ collusion in the KSE. They report that brokers on the KSE earn 

50 to 90 percent higher than outside investors and such earnings account for up to 50 percent of a 

broker’s total earnings. They argue that these incentives are the main reasons behind the 

resistance of brokers to capital market reforms and governance. The lack of empirical support for 

any equilibrium based asset pricing model in the KSE can be attributed to the market 

imperfections, lack of market breadth and depth and collusion among main players and brokers.  

 

5.7 Discussions 

This present study was conducted to find out the validity of the traditional Sharpe-Lintner 

CAPM, the higher-moment CAPM and the downside risk based CAPM in the emerging equity 

market of Pakistan, i.e. KSE. The data was collected on stocks of 313 firms listed on the KSE as 

well as the KSE100 index (market portfolio) was used over sample period of June 2000 to July 

2011. The findings showed inconclusive evidence on the empirical validity of the asset pricing 

models under consideration.  

The findings from the statistical tests of the traditional CAPM in unconditional form revealed 

that the intercept term was statistically insignificant in most of the cases over full and sub-sample 
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periods. This finding is robust to the choice of estimation techniques i.e. GLS and white 

heteroskedasticity-consistent standard errors and covariance matrix. This provides empirical 

support for the traditional CAPM which hypothesizes that the intercept term is statistically 

insignificant and hence systematic risk is the only factor that explains variation in asset returns. 

In addition the findings of the present study suggest that both non-linear systematic risk and 

residual risk are statistically insignificantly priced over full and sub-sample periods. However, 

using GLS as an estimation technique in the cross sectional regression the results revealed that 

non-linear systematic risk is negative and statistically significantly priced over sub-sample 

period of July 2007 to June 2009. Except for this, the results are consistent with the hypotheses 

of the traditional CAPM that both residual risk and non-linear systematic risk should be 

insignificantly priced. 

However, the findings of the present study do not support the hypothesis of the traditional 

CAPM that systematic risk measured as covariance of asset returns and market portfolio returns 

should be positively and significantly priced. These findings are invariable to the choice of 

estimation methodology and sample period except for July 2007 to June 2009. Over the 

subsample period of July 2007 to June 2009, the results suggest positive and significant risk 

premium for systematic covariance risk which is supporting the hypothesis underlying the 

traditional CAPM i.e. systematic covariance risk is positively and significantly priced. Further 

the results suggest that the value of R2 significantly improved when GLS is used as estimation 

technique in the cross sectional regression.  

The results from the estimation of the traditional CAPM in conditional form are found to be 

similar to those reported for the traditional CAPM in unconditional setting. It is also found that 

the results of the unconditional traditional CAPM are robust to the choice of estimation 

methodology. The findings of the study are consistent with Harvey (1995), Lettau and Ludvigson 

(2001), Iqbal et al (2007) and Javid (2008, 2009). Emerging markets like the KSE in Pakistan are 

characterized by non-normally distributed returns, higher transaction costs and taxes, chronic 

informational asymmetries etc. Hence the contextual environment for the traditional CAPM to 

prevail in such markets is absent.  
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The findings of the present study for the higher-moment CAPM in both unconditional and 

conditional forms are also found to be inconclusive. These findings shows insignificant intercept 

term over the full and sub-sample period in most of the cases which empirically supports the 

underlying hypothesis of the unconditional higher-moment CAPM of statistically insignificant 

intercept term. This implies that there is no consistent mispricing of stocks in the KSE over the 

sample period. However, the study fails to report that unconditional covariance, co-skewness and 

co-kurtosis risks are significantly priced over the full and all the sub-sample periods except July 

2007 to June 2009. The unconditional co-skewness risk is found to be priced negatively and 

statistically significantly over July 2007 to June 2009 using white heteroskedasticity-consistent 

standard errors and covariance estimation. Further co-skewness has also been reported to be 

marginally statistically significantly (at 10 percent) and correctly priced over the full sample 

period using the three moment specification using white heteroskedasticity-consistent standard 

errors and covariance matrix. This is consistent with the underlying hypothesis of the 

unconditional higher-moment CAPM which states a significant negative risk premium for co-

skewness risk. According to the theory of higher-moment CAPM investors dislike negative co-

skewness and like positive co-skewness. Hence investors require a negative risk premium for 

systematic co-skewness risk.  

The findings of the present study also revealed that the results do not vary for conditional higher-

moment CAPM except for conditional co-kurtosis risk suing GLS as estimation technique in the 

cross sectional regression. The conditional co-kurtosis risk has been found to be positively and 

statistically priced over sub-sample periods July 2003 to February 2006 and July 2003 to June 

2005. This is supporting the underlying hypothesis of the conditional higher-moment CAPM 

which states that conditional co-kurtosis risk is positively and significantly priced in investors 

return generating processes. It suggests that investors dislike both extreme positive and negative 

returns and hence require a positive risk premium to bear such risk i.e. conditional co-kurtosis 

risk. The results of the conditional and unconditional higher-moment CAPMs are found mostly 

to be insensitive to the choice of estimation methodology i.e. GLS and white heteroskedasticity-

consistent standard errors and covariance estimation. Iqbal et al (2007) observed that the 

conditional asset pricing models were not better than the unconditional asset pricing models at 

explaining the cross section of stock returns in the KSE. Sanchez-Torres andSentana (1998) as 
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well as Wolfle and Fuss (2010) also found similar findings on higher-moment CAPM in the 

Spanish and Korean equity markets respectively. 

The findings of the present study from the estimation of the downside risk based CAPM 

estimated using both GLS and white heteroskedasticity-consistent standard errors and covariance 

matrix.  The findings on the empirical validity of the downside risk based CAPM are found to be 

inconclusive too. The intercept term has been found to be varying in significance over sub-

sample periods. This evidences that mispricing is inconsistent in the KSE. Similarly systematic 

downside risk has been found to be insignificantly priced in the KSE over the full and subsample 

periods. However, the estimated risk premium for downside risk has been found to be mostly 

positive though statistically insignificant. Further no conclusive evidence was found to suggest 

that the downside risk based CAPM better explain the cross section of stock returns than the 

traditional and higher-order moment CAPM in the emerging equity market of Pakistan. 

Galagedera and Brooks (2005) also found mixed findings on the empirical validity of the 

downside risk beta in emerging equity markets. Similar findings were reported by Cheremushkin 

(2011). Over all the reported findings of the study are consistent with Richards (1996) who 

argued that equilibrium based asset pricing models are ill-suited to explain the cross sectional 

variations in stock returns of emerging equity markets. 

Based on the findings of the present study for the traditional CAPM, the higher-moment CAPM 

and the downside risk based CAPM, it is concluded that none of these models have the ability to 

effectively and efficiently explain the cross section of stock returns in the equity market of 

Pakistan, i.e. KSE. The rejection of these models has negative implications for market efficiency 

and rational pricing in the KSE. Haroon (2005) also concluded that the KSE is an inefficient 

equity market. Similarly Mustafa (2008) also found that the KSE lacks informational efficiency. 

Khwaja and Mian (2005) provide empirical evidence on the inefficient micro-structure of the 

KSE and the manipulative practices of member brokers to earn economic rent from trading 

collusively and to detriment of non-broker-member investors. Hasan (2008) also explained that 

both manipulators as well as naïve traders cause excessive market volatility and make it costlier 

for rational investors to invest in the KSE as an emerging equity market.    
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The findings of the present study also supported the existing literature on asset pricing theory in 

Pakistan by estimating the annualized market risk premium from the estimated models. The 

unconditional higher-moment CAPM and the downside risk based CAPM provided reasonable 

estimates of market risk premium for systematic risk i.e. 4 % and 9% respectively using GLS and 

4% and 3% respectively using white heteroskedasticity-consistent standard errors and covariance 

matrix. The actual annualized market risk premium over the sample period was estimated at 7%. 

Further the study reports that the R2 improves significantly when GLS is used as an estimation 

methodology.   

 

5.8 Implications  

The findings of the present study suggest that there is no consistent mispricing of securities in the 

KSE as indicated by statistically insignificant intercept term for the full and most of the sub-

sample periods. There are periods where the intercept term has been found to be statistically 

significant and negative, particularly over the July 2007 to June 2009 sub-sample period. A 

negative intercept term suggests that the return on the stocks is less than the return on treasury 

bills in absence of systematic risk (Mustafa, 2008). This can be explained by the fact that the 

global economy and markets as well as the Pakistani economy and markets experienced total 

turmoil. Particularly in Pakistan economic and political situations were at ebb (KSE Annual 

Report, 2009). The KSE100 index dropped from over 15500 points in April 2008 to 7162 points 

in June 2009. In fact the market was stalled by the Securities and Exchange Commission of 

Pakistan (SECP) as last resort to avoid the significant fall. Hence the market observed first a 

period of extreme volatility and then no volatility at all when the KSE100 index was frozen. 

Over the same period because of rising inflation, the rate on one year Treasury bill was raised by 

the State Bank of Pakistan (SBP) to 14.26% (Weighted Average) in January, 2009.  

The absence of consistent mispricing in asset pricing at KSE, however, should not be equated 

with no mispricing at KSE at all. Given the demographics of the market where the market is 

organized as a company limited by guarantee and shares mutual interests of the members, the 

market lacks large number of buyers and sellers to approach equilibrium. The small number of 

members trading at the KSE is inconsistent with the equilibrium implied in the traditional 

CAPM, the higher-moment CAPM and the downside risk based CAPM. Further as the exchange 
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is not demutualized, the tendency of the broker members acting in collusion discourages non-

informed investors to invest and trade at the KSE. The market crash of March 2005 was an 

extreme manifestation of the level of manipulation that generally prevails in emerging markets 

like the KSE. The market crash was partly attributed to the manipulative practices, schemes and 

market abuses by unnamed brokers at the KSE (Dilegence, 2006). It can be expected that given 

the small size of the KSE in terms of market capitalization with very few actively traded stocks, 

small number of large players can manipulate it easily. Such extreme manipulative events have 

serious repercussions for investment in the KSE by those who are ill-informed.  

The lack of depth (liquidity at low cost) may be another attribute that is inconsistent with the 

requirements of equilibrium in the market place. Majority of the trading in concentrated in only 

few (blue chip) stocks and rest of the listed stocks trade infrequently. Some sectors have seasonal 

trading pattern e.g. the insurance industry. Further though future contracts on some blue chip 

stocks are available, options on stocks are not available yet. Futures contracts are generally 

considered tools for speculative activity and options are considered as tools of risk management. 

Hence the lack of market depth and breadth (the number of different types of investments 

available for trading) hinders the ability to replicate the risk and return of a stock listed at the 

KSE. This is also inconsistent with equilibrium requirement which states that a stock’s (asset’s) 

payoffs can be replicated. Mustafa (2008) also concluded that investors in the KSE were not 

influenced by economic and political news and hence the market was inefficient. All these 

factors may be technically attributed to explain the insignificant pricing of systematic risk in the 

KSE. Hence future research should focus on the micro structure of the KSE to explain the 

pricing pattern of stocks listed at the KSE.  

These findings lead to conclude that only informed investors can benefit by investing in the KSE 

and investors with little or no information will suffer losses even when they have a diversified 

portfolio. The reason for the poor performance of the diversified portfolio is that none of the 

models under consideration validate their underlying theories and hence there use is misleading 

in forming diversified portfolios. Hence companies at the KSE must be forced to make more 

adequate, accurate and timely information available conveniently, efficiently and cheaply.  
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5.7 Summary 

This chapter presented the empirical evidences from the estimation of the different asset pricing 

models as specified in Chapter 4. The empirical results of the different asset pricing models were 

given in different tables sequentially. Two alternative estimating methodologies were employed; 

these are the GLS and the white heteroskedasticity-consistent standard errors andcovariance. The 

asset pricing models outlined were empirically estimated over the full sample period. However, 

to investigate their time-varying properties, these models were also estimated over subsample 

periods. The empirical results reveal that only unconditional co-skewness and conditional co-

kurtosis risks were significantly priced over few subsample periods. Further the intercept terms 

were mostly insignificant statistically. Overall the empirical results over full and subsample 

periods were mixed. The discussions of the findings and their implications in the context of the 

emerging equity market of Pakistan were presented in the last two subsections respectively. The 

next chapter provides conclusions and recommendations based on the empirical findings 

presented in this chapter.  
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CHAPTER 6 

CONCLUSIONS  

 

 

This chapter provides conclusions of the present study. In the first section, the major 

findings of the present study on the validity of the asset pricing models are summarized. 

The next section summarizes the limitations of the present study. Subsequently the 

Chapter then lists the practical recommendations based on the findings of the study for 

investors, portfolio managers, fund managers and investors. Finally it identifies the areas 

for future research on the subject of investigation.  

 

 

6.1 Major Findings 

The present study aimed at investigating the empirical validity of the traditional CAPM, the 

higher-moment CAPM and the downside risk based CAPM in the emerging equity market of 

Pakistan over sample period from July 2000 to June 2011. For empirical analysis a sample of 

313 firms listed on the KSE was analyzed where sample firms were selected on the basis of 

availability of data on monthly basis. The empirical estimation of the traditional, higher-moment 

and downside risk based asset pricing model were carried out following the Fama-MacBeth 

methodology. The findings from the empirical estimations of these models were presented in 

Chapter 5. The major findings suggested mixed results on the empirical validity of these asset 

pricing models over the sample period in the emerging equity market of Pakistan.  

The findings from the empirical estimation of the traditional CAPM in both unconditional and 

conditional form suggested that the intercept terms were mostly insignificant and supported the 

theory of CAPM that proposes that there is no stock specific element of returns. However, over 

sample period from 2007 to 2009, the intercept terms were mostly found to be negative and 

statistically significant. This may be explained by the economic, political and law and order 

turmoil in Pakistan that were supposed to have led to the significant drop in stock prices. 
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However, systematic covariance risk (market risk) was found to be insignificantly priced in both 

conditional and unconditional form with the exception of subsample period of July 2007 to June 

2009 in unconditional form using GLS as estimation technique in the cross sectional regression. 

These findings suggested that the traditional CAPM in both conditional and unconditional form 

cannot be empirically validated in the context of the emerging equity market of Pakistan.  

The findings on the empirical validity of the higher-moment CAPM from the estimation in both 

conditional and unconditional form also revealed that the intercept terms were mostly 

insignificant statistically. Hence these findings were in line with the theory of the higher-moment 

CAPM in both conditional and unconditional form. However, the findings revealed that 

systematic covariance, co-skewness and co-kurtosis risks in both conditional and unconditional 

estimations were mostly statistically insignificant over the full and subsample periods. Over the 

sub-sample period of June 2007 to July 2009, the unconditional co-skewness risk was negatively 

and statistically significantly priced (white heteroskedasticity-consistent standard errors and 

covariance matrix) which is consistent with the theory of higher-moment CAPM. Further co-

skewness was also reported to be marginally statistically significantly (at 10 percent) and 

correctly priced over the full sample period using the three moment specification using white 

heteroskedasticity-consistent standard errors and covariance matrix. Similarly  the findings 

revealed that co-kurtosis risk is positively and statistically significantly priced over the sub-

sample periods of July 2003 to February 2006 and July 2003 to June 2005 using GLS as 

estimation technique in the cross sectional regression. These findings suggest that the empirical 

validity of the higher-moment CAPM over the sample period in the emerging equity market of 

Pakistan, i.e. KSE cannot be substantiated as the empirical evidence is mixed.  

The empirical estimation of the downside risk based CAPM in the emerging equity market of 

Pakistan, i.e. KSE suggested that both the intercept term and the measure of downside risk were 

statistically insignificantly priced. Though the insignificant intercept term provided empirical 

support for the downside risk CAPM theory, however, the insignificance of the downside risk 

based measure suggested otherwise. These findings suggest that there is no consistent mispricing 

of securities in the KSE as the intercept term has been mostly found to be insignificant.  

Finally the present study provided estimates of systematic market (beta) risk from traditional 

CAPM, higher-moment CAPM and the downside risk based CAPM. It is observed that the 
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estimate of market risk premium from DCAPM (9%) using GLS as estimation technique in the 

cross sectional regression over the full sample period i.e. July 2000 to June 2011. Over the full 

sample period the actual market risk premium observed was 7% in the KSE. The estimated 

market risk premium from unconditional higher-moment CAPM was observed to be 4% from 

both GLS and White Error estimation techniques in the cross sectional regression. The estimated 

market risk premium from the traditional CAPM, conditional CAPM and conditional higher-

moment CAPM were observed to be negative and hence negating the quadratic utility theory 

underlying all these models. In addition no conclusive evidence was found to support the notion 

that the downside risk based CAPM does a better job at explaining the cross section of stock 

returns relative to the traditional CAPM and the higher-order moment CAPM.  

The present study is unique in that it did not only investigate the empirical validity of the 

traditional CAPM, higher-moment CAPM and downside risk based CAPM, but also provide 

estimates of market risk premium from these models. The evidence from the findings suggests 

relatively weak empirical performance of these asset pricing models. These findings may be 

considered in line with the emerging market nature of the Pakistani equity market i.e. the KSE 

and the market imperfections that are generally associated with such markets.  

 

6.2 Limitations of the Study 

The present study is descriptive in nature. It just describes the relationships as they exist on the 

bases of empirical data and estimations. Also a quantitative research paradigm was adopted for 

the present study. The extensive review of literature suggested that the Fama-MacBeth 

methodology has been widely used to empirically investigate the validity of asset pricing models. 

However, there are other methodologies e.g. the time series testing technique (Friend and Blume, 

1970) and the pooled regression method (Brooks, 2008). Hence it may be expected that the 

empirical findings be sensitive to the choice of empirical methodology.  

It may also be observed that the study was delimited to the emerging equity market of Pakistan, 

i.e. KSE. Hence the findings may be interpreted in this defined geographic context. Further the 

stock return data was not adjusted for transaction costs and dividends due to unavailability of 

information on these aspects of the data. Also the KSE100 index is dominated by large 
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capitalization stocks like OGDCL, NBP, PSO, PPL, etc. and hence its use as a proxy for market 

portfolio may be objected to an extent. Valued weighted indices like the KSE100 index consist 

mostly of large cap stocks which are normally expected to be overvalued and hence the use of 

such a proxy may cast doubts on the empirical tests of the CAPM. The present study also did not 

explicitly controlled for the liquidity of stocks in the estimation of different asset pricing models.  

For empirical estimation the present study made use of monthly stock return data. However, it 

may reasonably be expected that a higher (daily or weekly) or a lower (quarterly) frequency of 

stock return data may result in reporting findings otherwise. Further in the context of the present 

study portfolios were formed using stock betas. However, the findings may be sensitive to the 

choice of parameter used for sorting stocks and forming portfolios e.g. portfolios formed on the 

bases of size, momentum or book-to-market value.  

 

6.4 Recommendations  

Based on the findings and of the present study, the following recommendations are made 

investors, portfolio andfund managers and regulators: 

6.4.1 Recommendations for Investors, Portfolio Managers and Fund Managers 

1. Investors may not naively diversify on the basis of equilibrium pricing models 

(traditional CAPM, higher-moment CAPM and the downside risk based CAPM). Any 

diversification on the basis of these models will perform poorly and result in losses given 

the findings of this study. 

2. Investors may base their investment decisions on quantity and quality of information 

available on the prospective stocks for investment. They might form portfolios that 

contain stocks reflecting the investor’s level of information on each. Such a portfolio is 

expected to perform better than a portfolio formed on the basis of different measures of 

systematic risk as defined in traditional CAPM, higher-moment CAPM and the downside 

risk based CAPM. Investors who are relatively new should invest their money in mutual 

funds.  

3. While investing in stocks at the KSE, investors might screen stocks relying more on 

technical analysis than fundamental analysis. It will help them to follow informed traders 
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as closely as possible and hence will reduce any advantage of the informed traders using 

private information or manipulative tactics. 

4. In addition, it may be understood that the market has an upward trend in the long run. 

Therefore, for investors with low level of quality information, a longer holding period is 

recommended to avoid the short term myopic market crashes of the KSE. 

5. Further investors may adopt a mix of top-down and bottom-up analysis to get more 

quality information conveniently and cheaply to make informed investment decisions at 

the KSE.  

6. It is also recommended that investors may consider and monitor the micro-structure of 

the KSE when making their investment analysis and decisions. Incorporation of the 

micro-structure of the market is expected to lead to a better assessment of the demand 

and supply sides of the KSE.  

6.4.2 Recommendations for Regulators  

1. The stock markets in Pakistan may be demutualized as soon as possible. There should be 

free entry and exit of brokerage firms on the stock markets (KSE, LSE and ISE). It will 

increase the level of competition and the level of competency in investment analysis and 

research of the brokerage firms. Increase in the number of informed players in the market 

is expected to lead to more rational and stable pricing behavior and hence convergence 

towards equilibrium pricing in the long run. 

2. The regulators may ensure that the trading practices, schemes and activities of those who 

trade on the floor of the market are bonafide and transparent.  

3. The regulators may device mechanism to monitor the conflict of interests that arises from 

the dual role of brokerage firms in the market. Brokerage firms should not be allowed to 

earn economic rent at the cost of clients interests. The practices of front-running, 

increasing or decreasing the market impact cost as beneficial to the brokerage firm and 

excessive leverage by the brokerage firms should be particularly adhered to and 

corrected. Such steps are expected to lead to increased public confidence in the stock 

markets of Pakistan.  

4. The regulators may make efforts to eliminate the role of insider trading and private 

information by setting up surveillance filters at all the required level of trading and 
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investment activities at the market. It is expected to lead to an equal level playing field 

for all who trade and invest in the market. 

5. Regulators may bring in progressive changes in the market structure and policies 

governing trading and investments in manner that fosters trading and investment 

activities. 

6. The taxation of trading and investment income be done in such manner that long term 

holding of investment activity is promoted and short term speculative gains are 

discouraged. 

 

6.5 Suggestions for Future Research 

The present study opens up some new venues of future research on the subject of investigation in 

the Pakistani equity market. The market micro structure theory is an area that future research 

may focus to investigate the risk and return trade-offs in Pakistan’s equity market. The flow of 

orders, volume, market capitalization, bid-ask spread, etc. are factors that should be investigated 

to explain the cross section of stock returns.  

Another area for further research is the arbitrage pricing theory (APT) which needs to be 

investigated in the context of Pakistani equity market. Economic, industry and company specific 

factors might be identified through factor analysis to explain the cross section of stock returns. It 

will allow assessing the impact of economic and financial policies on the equity market.  

In addition, another area of future research that requires an in-depth investigation is the trading 

rules based on technical analysis. Provided the dynamics of the Pakistani equity market and the 

inconclusive evidence on the equilibrium pricing model under consideration, a detail 

investigation of the technical efficiency measures (rules) will be helpful to explain the risk and 

return relationship in the Pakistani equity market.  

 

6.6 Summary 

This chapter presented the conclusions of the present study by summarizing the findings. The 

findings suggest weak empirical support for all the asset pricing models in the context of the 
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emerging equity market of Pakistan, i.e. KSE. It also outlined the limitations of the present study. 

It then listed recommendations for investors and regulators on the basis of the findings of the 

study. Provide the poor empirical performance of all the asset pricing models it recommends 

investors to avoid the use of systematic risk measures based on these models to form portfolios 

and invest. It concludes that based on the findings the KSE may be classified as an inefficient 

market. Finally it discussed the areas for future research on the subject of investigation.  
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APPENDIX A  

DESCRIPTIVE STATISTICS 

 

Table 1 Unconditional CAPM: Portfolio Returns 

Descriptive Statistics 

Portfolios  Mean Max Min S.D Skew Kurt  J-B Prob Obs.
P1 -0.01 0.30 -0.49 0.12 -0.62 4.73 18.16 0.00 96 
P2 -0.01 0.29 -0.33 0.11 -0.14 3.48 1.24 0.54 96 
P3 -0.02 0.22 -0.45 0.11 -0.88 5.08 29.87 0.00 96 
P4 0.00 0.32 -0.20 0.09 0.22 4.18 6.31 0.04 96 
P5 0.00 0.25 -0.33 0.11 -0.14 3.50 1.31 0.52 96 
P6 -0.01 0.20 -0.41 0.10 -0.66 4.86 20.85 0.00 96 
P7 -0.01 0.20 -0.31 0.09 -0.38 3.32 2.67 0.26 96 
P8 -0.01 0.21 -0.33 0.09 -0.51 3.81 6.74 0.03 96 
P9 -0.02 0.19 -0.41 0.10 -0.71 4.58 18.09 0.00 96 
P10 0.00 0.27 -0.30 0.10 -0.21 4.14 5.84 0.05 96 
P11 -0.01 0.22 -0.45 0.09 -0.85 6.86 71.25 0.00 96 
P12 -0.01 0.27 -0.34 0.09 -0.34 4.37 9.43 0.01 96 
P13 -0.01 0.23 -0.30 0.09 -0.28 3.85 4.13 0.13 96 
P14 -0.01 0.17 -0.46 0.10 -1.18 7.03 86.98 0.00 96 
P15 -0.02 0.24 -0.26 0.09 -0.09 3.32 0.53 0.77 96 
P16 0.00 0.18 -0.19 0.08 0.23 2.83 0.94 0.63 96 
P17 0.00 0.23 -0.23 0.08 -0.03 3.40 0.67 0.72 96 
P18 0.00 0.17 -0.19 0.07 -0.24 2.87 0.98 0.61 96 
P19 0.00 0.17 -0.16 0.07 0.08 2.59 0.78 0.68 96 
P20 0.00 0.20 -0.20 0.07 0.14 3.03 0.30 0.86 96 
P21 -0.01 0.31 -0.26 0.09 0.01 4.10 4.87 0.09 96 
P22 -0.01 0.28 -0.27 0.08 -0.14 4.63 10.95 0.00 96 
P23 -0.01 0.23 -0.19 0.07 0.21 3.60 2.16 0.34 96 
P24 -0.01 0.27 -0.37 0.08 -0.53 7.54 87.02 0.00 96 
P25 -0.01 0.20 -0.32 0.08 -0.19 4.61 10.91 0.00 96 
P26 -0.01 0.20 -0.28 0.07 -0.15 4.13 5.45 0.07 96 
P27 -0.01 0.23 -0.32 0.09 -0.27 4.55 10.78 0.00 96 
P28 -0.02 0.22 -0.35 0.09 -0.52 5.34 16.41 0.00 60 
P29 -0.02 0.15 -0.22 0.07 -0.55 3.39 3.40 0.18 60 
P30 -0.01 0.21 -0.20 0.08 0.17 3.77 0.71 0.70 24 
P31 0.00 0.11 -0.10 0.06 0.03 1.93 1.14 0.57 24 
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Table 2 Unconditional CAPM: Portfolio Betas 

Descriptive Statistics 

Portfolios  Mean Max Min S.D Skew Kurt  J-B Prob Obs.
P1 -0.01 0.30 -0.49 0.12 -0.62 4.73 18.16 0.00 96 
P2 -0.01 0.29 -0.33 0.11 -0.14 3.48 1.24 0.54 96 
P3 -0.02 0.22 -0.45 0.11 -0.88 5.08 29.87 0.00 96 
P4 -0.00 0.32 -0.20 0.09 0.22 4.18 6.31 0.04 96 
P5 -0.00 0.25 -0.33 0.11 -0.14 3.50 1.31 0.52 96 
P6 -0.01 0.20 -0.41 0.10 -0.66 4.86 20.85 0.00 96 
P7 -0.01 0.20 -0.31 0.09 -0.38 3.32 2.67 0.26 96 
P8 -0.01 0.21 -0.33 0.09 -0.51 3.81 6.74 0.03 96 
P9 -0.02 0.19 -0.41 0.10 -0.71 4.58 18.09 0.00 96 
P10 -0.00 0.27 -0.30 0.10 -0.21 4.14 5.84 0.05 96 
P11 -0.01 0.22 -0.45 0.09 -0.85 6.86 71.25 0.00 96 
P12 -0.01 0.27 -0.34 0.09 -0.34 4.37 9.43 0.01 96 
P13 -0.01 0.23 -0.30 0.09 -0.28 3.85 4.13 0.13 96 
P14 -0.01 0.17 -0.46 0.10 -1.18 7.03 86.98 0.00 96 
P15 -0.02 0.24 -0.26 0.09 -0.09 3.32 0.53 0.77 96 
P16 -0.00 0.18 -0.19 0.08 0.23 2.83 0.94 0.63 96 
P17 -0.00 0.23 -0.23 0.08 -0.03 3.40 0.67 0.72 96 
P18 -0.00 0.17 -0.19 0.07 -0.24 2.87 0.98 0.61 96 
P19 -0.00 0.17 -0.16 0.07 0.08 2.59 0.78 0.68 96 
P20 -0.00 0.20 -0.20 0.07 0.14 3.03 0.30 0.86 96 
P21 -0.01 0.31 -0.26 0.09 0.01 4.10 4.87 0.09 96 
P22 -0.01 0.28 -0.27 0.08 -0.14 4.63 10.95 0.00 96 
P23 -0.01 0.23 -0.19 0.07 0.21 3.60 2.16 0.34 96 
P24 -0.01 0.27 -0.37 0.08 -0.53 7.54 87.02 0.00 96 
P25 -0.01 0.20 -0.32 0.08 -0.19 4.61 10.91 0.00 96 
P26 -0.01 0.20 -0.28 0.07 -0.15 4.13 5.45 0.07 96 
P27 -0.01 0.23 -0.32 0.09 -0.27 4.55 10.78 0.00 96 
P28 -0.02 0.22 -0.35 0.09 -0.52 5.34 16.41 0.00 60 
P29 -0.02 0.15 -0.22 0.07 -0.55 3.39 3.40 0.18 60 
P30 -0.01 0.21 -0.20 0.08 0.17 3.77 0.71 0.70 24 
P31 -0.00 0.11 -0.10 0.06 0.03 1.93 1.14 0.57 24 
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Table 3 Conditional CAPM: Portfolio Returns 

Descriptive Statistics 

Portfolios  Mean Max Min S.D Skew Kurt  J-B Prob Obs.
P1 -0.02 0.28 -0.53 0.12 -0.72 5.16 27.00 0.00 96 
P2 -0.01 0.22 -0.41 0.11 -0.68 4.03 11.60 0.00 96 
P3 -0.01 0.23 -0.42 0.11 -0.97 5.51 40.11 0.00 96 
P4 -0.01 0.22 -0.44 0.10 -0.65 5.20 26.21 0.00 96 
P5 -0.01 0.25 -0.28 0.10 -0.08 3.69 2.04 0.36 96 
P6 -0.01 0.27 -0.30 0.10 0.09 3.09 0.15 0.93 96 
P7 -0.00 0.23 -0.27 0.10 -0.23 2.93 0.85 0.65 96 
P8 -0.01 0.21 -0.42 0.10 -0.81 4.99 26.33 0.00 96 
P9 -0.00 0.21 -0.44 0.10 -0.97 6.62 67.30 0.00 96 
P10 -0.01 0.22 -0.38 0.10 -0.31 4.58 11.51 0.00 96 
P11 -0.01 0.18 -0.27 0.08 -0.42 3.55 4.02 0.13 96 
P12 -0.01 0.26 -0.43 0.09 -0.93 7.30 87.90 0.00 96 
P13 -0.02 0.19 -0.33 0.09 -0.36 4.09 6.84 0.03 96 
P14 -0.02 0.19 -0.37 0.08 -0.90 6.06 50.54 0.00 96 
P15 -0.01 0.19 -0.22 0.08 -0.10 3.49 1.11 0.57 96 
P16 -0.01 0.20 -0.40 0.09 -0.76 6.40 55.48 0.00 96 
P17 -0.01 0.22 -0.25 0.08 -0.37 4.09 6.87 0.03 96 
P18 0.00 0.19 -0.17 0.08 0.18 2.79 0.69 0.71 96 
P19 -0.01 0.16 -0.24 0.08 -0.30 3.30 1.81 0.40 96 
P20 -0.01 0.26 -0.20 0.08 0.19 3.34 1.08 0.58 96 
P21 -0.00 0.21 -0.28 0.09 -0.17 3.61 1.93 0.38 96 
P22 -0.01 0.25 -0.25 0.08 0.01 4.60 10.26 0.01 96 
P23 -0.01 0.22 -0.24 0.09 -0.14 3.20 0.49 0.78 96 
P24 -0.02 0.18 -0.37 0.08 -0.80 6.29 53.73 0.00 96 
P25 -0.01 0.16 -0.25 0.07 -0.41 4.07 7.27 0.03 96 
P26 -0.01 0.30 -0.37 0.09 -0.23 6.12 39.71 0.00 96 
P27 0.00 0.36 -0.30 0.08 0.81 7.71 99.35 0.00 96 
P28 -0.01 0.19 -0.37 0.09 -0.75 5.68 23.63 0.00 60 
P29 -0.02 0.13 -0.20 0.07 0.05 2.94 0.03 0.99 60 
P30 -0.01 0.20 -0.12 0.08 1.10 3.51 5.10 0.08 24 
P31 -0.03 0.18 -0.18 0.09 0.47 2.75 0.95 0.62 24 

 
  



159 
 

Table 4 Conditional CAPM: Portfolio Betas 

Descriptive Statistics 

Portfolios  Mean Max Min S.D Skew Kurt  J-B Prob Obs.
P1 1.78 2.07 1.52 0.15 0.17 1.88 5.53 0.06 96 
P2 1.48 1.72 1.27 0.10 0.24 2.12 4.00 0.14 96 
P3 1.32 1.51 1.15 0.09 0.14 2.17 3.07 0.22 96 
P4 1.21 1.39 1.07 0.08 0.16 2.34 2.16 0.34 96 
P5 1.12 1.30 0.95 0.08 -0.01 2.44 1.27 0.53 96 
P6 1.04 1.22 0.84 0.08 -0.22 2.51 1.77 0.41 96 
P7 0.98 1.17 0.79 0.09 -0.23 2.31 2.76 0.25 96 
P8 0.93 1.11 0.73 0.09 -0.24 2.24 3.19 0.20 96 
P9 0.88 1.05 0.68 0.09 -0.26 2.20 3.64 0.16 96 
P10 0.83 0.99 0.61 0.09 -0.31 2.28 3.59 0.17 96 
P11 0.78 0.95 0.55 0.09 -0.38 2.35 3.96 0.14 96 
P12 0.74 0.91 0.49 0.09 -0.48 2.57 4.39 0.11 96 
P13 0.69 0.85 0.46 0.08 -0.47 2.73 3.79 0.15 96 
P14 0.64 0.80 0.42 0.08 -0.39 2.91 2.46 0.29 96 
P15 0.59 0.76 0.38 0.08 -0.31 2.98 1.53 0.47 96 
P16 0.55 0.72 0.36 0.08 -0.17 2.71 0.78 0.68 96 
P17 0.50 0.67 0.32 0.08 -0.20 2.64 1.14 0.56 96 
P18 0.45 0.64 0.27 0.08 -0.10 2.59 0.84 0.66 96 
P19 0.40 0.58 0.22 0.08 -0.08 2.70 0.48 0.79 96 
P20 0.35 0.53 0.17 0.08 -0.08 2.65 0.60 0.74 96 
P21 0.30 0.46 0.12 0.08 0.01 2.46 1.16 0.56 96 
P22 0.25 0.41 0.06 0.08 0.05 2.45 1.24 0.54 96 
P23 0.20 0.36 0.02 0.08 0.00 2.35 1.70 0.43 96 
P24 0.15 0.31 -0.02 0.08 0.05 2.24 2.35 0.31 96 
P25 0.09 0.25 -0.07 0.07 0.14 2.39 1.78 0.41 96 
P26 0.02 0.21 -0.16 0.08 0.09 2.69 0.53 0.77 96 
P27 -0.15 0.13 -0.60 0.21 -0.63 1.98 10.42 0.01 96 
P28 -0.09 0.01 -0.25 0.05 -0.72 4.08 8.03 0.02 60 
P29 -0.25 -0.11 -0.53 0.10 -0.61 2.78 3.80 0.15 60 
P30 -0.27 -0.21 -0.32 0.03 0.19 1.99 1.17 0.56 24 
P31 -0.46 -0.35 -0.56 0.06 0.08 1.90 1.24 0.54 24 
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Table 5 Unconditional Higher-Moment CAPM: Portfolio Returns 

Descriptive Statistics 

Portfolios  Mean Max Min S.D Skew Kurt  J-B Prob Obs.
P1 -0.01 0.32 -0.26 0.10 0.08 3.22 0.29 0.87 96 
P2 -0.02 0.22 -0.39 0.11 -0.34 3.63 3.40 0.18 96 
P3 -0.01 0.21 -0.27 0.10 -0.44 3.09 3.08 0.21 96 
P4 -0.01 0.21 -0.29 0.10 -0.24 3.08 0.97 0.62 96 
P5 -0.01 0.21 -0.33 0.10 -0.47 3.66 5.28 0.07 96 
P6 -0.01 0.22 -0.34 0.10 -0.40 3.75 4.75 0.09 96 
P7 -0.02 0.18 -0.36 0.10 -0.67 3.92 10.59 0.01 96 
P8 -0.01 0.21 -0.29 0.09 -0.47 3.49 4.56 0.10 96 
P9 -0.01 0.27 -0.39 0.10 -0.63 4.91 21.00 0.00 96 
P10 -0.00 0.36 -0.26 0.09 0.25 4.93 15.88 0.00 96 
P11 -0.01 0.18 -0.33 0.08 -0.60 4.60 16.00 0.00 96 
P12 -0.01 0.20 -0.32 0.09 -0.46 4.01 7.45 0.02 96 
P13 -0.01 0.16 -0.28 0.08 -0.20 3.79 3.15 0.21 96 
P14 -0.01 0.18 -0.21 0.08 -0.32 3.22 1.87 0.39 96 
P15 -0.01 0.17 -0.36 0.08 -0.91 5.91 47.20 0.00 96 
P16 -0.00 0.21 -0.21 0.08 -0.23 3.59 2.23 0.33 96 
P17 -0.01 0.19 -0.21 0.07 -0.01 3.35 0.50 0.78 96 
P18 -0.00 0.23 -0.21 0.08 -0.12 3.87 3.23 0.20 96 
P19 -0.01 0.19 -0.22 0.08 -0.42 2.93 2.86 0.24 96 
P20 -0.02 0.17 -0.36 0.08 -0.39 5.18 21.47 0.00 96 
P21 -0.01 0.28 -0.23 0.08 0.09 4.06 4.63 0.10 96 
P22 -0.01 0.15 -0.34 0.08 -0.63 4.71 18.01 0.00 96 
P23 0.00 0.19 -0.26 0.09 -0.36 3.27 2.36 0.31 96 
P24 -0.01 0.26 -0.30 0.09 -0.02 4.50 9.01 0.01 96 
P25 -0.02 0.19 -0.31 0.08 -0.17 3.64 2.12 0.35 96 
P26 -0.01 0.18 -0.42 0.08 -1.03 7.50 97.66 0.00 96 
P27 -0.01 0.21 -0.26 0.08 -0.29 3.68 3.22 0.20 96 
P28 -0.01 0.17 -0.16 0.07 0.56 2.99 3.10 0.21 60 
P29 -0.02 0.15 -0.24 0.09 -0.12 2.89 0.17 0.92 60 
P30 -0.01 0.11 -0.20 0.08 -0.37 2.58 0.71 0.70 24 
P31 -0.01 0.17 -0.17 0.09 0.09 2.25 0.60 0.74 24 
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Table 6 Unconditional Higher-Moment CAPM: Portfolio Betas 

Descriptive Statistics 

Portfolios  Mean Max Min S.D Skew Kurt  J-B Prob Obs.
P1 3.04 4.87 1.75 0.68 0.49 2.91 3.88 0.14 96 
P2 2.09 3.02 1.42 0.39 0.38 2.35 4.02 0.13 96 
P3 1.82 2.51 1.26 0.32 0.29 2.21 3.80 0.15 96 
P4 1.65 2.24 1.14 0.29 0.26 2.18 3.79 0.15 96 
P5 1.52 2.10 1.05 0.26 0.34 2.35 3.57 0.17 96 
P6 1.40 2.01 0.94 0.24 0.47 2.56 4.30 0.12 96 
P7 1.31 1.89 0.87 0.23 0.51 2.63 4.74 0.09 96 
P8 1.22 1.75 0.82 0.21 0.50 2.54 4.91 0.09 96 
P9 1.13 1.58 0.78 0.20 0.50 2.45 5.21 0.07 96 
P10 1.06 1.50 0.74 0.18 0.59 2.56 6.25 0.04 96 
P11 0.99 1.40 0.70 0.17 0.61 2.59 6.65 0.04 96 
P12 0.93 1.33 0.65 0.17 0.59 2.54 6.36 0.04 96 
P13 0.87 1.27 0.61 0.16 0.58 2.53 6.26 0.04 96 
P14 0.81 1.19 0.54 0.16 0.57 2.61 5.74 0.06 96 
P15 0.76 1.10 0.50 0.15 0.56 2.60 5.58 0.06 96 
P16 0.70 1.05 0.44 0.15 0.56 2.63 5.58 0.06 96 
P17 0.64 1.00 0.39 0.15 0.56 2.63 5.59 0.06 96 
P18 0.58 0.94 0.33 0.15 0.51 2.68 4.51 0.10 96 
P19 0.52 0.88 0.25 0.14 0.40 2.71 2.87 0.24 96 
P20 0.46 0.82 0.17 0.14 0.35 2.79 2.15 0.34 96 
P21 0.39 0.73 0.12 0.13 0.37 2.95 2.20 0.33 96 
P22 0.31 0.68 0.04 0.13 0.35 3.23 2.19 0.33 96 
P23 0.23 0.57 -0.06 0.13 0.31 3.28 1.87 0.39 96 
P24 0.15 0.47 -0.17 0.13 0.05 3.34 0.50 0.78 96 
P25 0.05 0.37 -0.29 0.13 -0.21 3.62 2.24 0.33 96 
P26 -0.09 0.28 -0.45 0.14 -0.23 3.76 3.20 0.20 96 
P27 -0.39 0.17 -1.17 0.36 -0.74 2.26 10.86 0.00 96 
P28 -0.34 -0.03 -0.92 0.17 -0.91 4.60 14.68 0.00 60 
P29 -0.79 -0.20 -1.76 0.40 -0.39 2.29 2.79 0.25 60 
P30 -0.54 -0.30 -0.76 0.14 0.50 1.78 2.48 0.29 24 
P31 -1.17 -0.59 -1.88 0.40 -0.09 1.91 1.22 0.54 24 
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Table 7 Unconditional Higher-Moment CAPM: Portfolio Co-Skewness 

Descriptive Statistics 

Portfolios  Mean Max Min S.D Skew Kurt  J-B Prob Obs.
P1 -0.89 39.93 -45.47 13.99 -0.41 4.44 10.92 0.00 96 
P2 -1.65 6.38 -17.93 4.37 -0.94 4.23 20.17 0.00 96 
P3 -1.48 3.53 -14.95 3.60 -1.57 5.91 73.49 0.00 96 
P4 -1.19 4.54 -10.72 2.77 -1.17 4.59 31.94 0.00 96 
P5 -1.79 3.67 -10.17 2.64 -0.58 3.69 7.22 0.03 96 
P6 -1.40 3.22 -11.74 2.78 -0.97 4.16 20.36 0.00 96 
P7 -1.31 3.91 -8.64 2.48 -0.52 2.94 4.39 0.11 96 
P8 -1.45 3.42 -11.72 2.69 -1.16 4.95 36.72 0.00 96 
P9 -1.27 2.78 -7.75 2.13 -0.56 2.94 5.04 0.08 96 
P10 -1.11 4.38 -6.37 2.08 -0.40 2.98 2.50 0.29 96 
P11 -0.83 3.39 -7.90 2.05 -0.53 3.88 7.63 0.02 96 
P12 -1.09 5.00 -8.41 2.37 -0.11 3.14 0.28 0.87 96 
P13 -0.92 3.62 -10.38 2.15 -0.91 6.22 54.83 0.00 96 
P14 -0.75 3.54 -5.63 1.76 -0.19 3.00 0.59 0.74 96 
P15 -0.76 4.81 -8.34 2.18 -0.48 3.85 6.54 0.04 96 
P16 -0.78 5.43 -6.73 1.93 0.21 4.53 10.03 0.01 96 
P17 -0.79 3.79 -7.52 1.89 -0.91 4.69 24.57 0.00 96 
P18 -0.76 3.80 -6.57 2.18 -0.54 3.20 4.77 0.09 96 
P19 -0.84 3.40 -8.09 2.12 -1.03 4.62 27.39 0.00 96 
P20 -0.88 2.86 -5.98 1.77 -0.61 3.10 6.07 0.05 96 
P21 -1.29 4.32 -8.58 2.32 -0.72 3.77 10.55 0.01 96 
P22 -1.14 4.78 -5.87 2.10 -0.02 2.99 0.01 1.00 96 
P23 -1.49 3.56 -7.47 2.34 -0.28 2.75 1.52 0.47 96 
P24 -1.50 3.74 -8.40 2.05 -0.43 3.72 4.97 0.08 96 
P25 -1.58 6.36 -7.09 2.45 0.03 3.46 0.84 0.66 96 
P26 -1.74 5.17 -8.70 2.69 -0.16 2.89 0.45 0.80 96 
P27 -1.89 9.19 -11.23 3.98 0.56 3.35 5.53 0.06 96 
P28 -2.21 7.90 -10.57 3.95 0.30 2.80 0.98 0.61 60 
P29 -1.05 17.80 -11.29 6.73 0.51 2.31 3.81 0.15 60 
P30 -8.57 -5.42 -11.60 1.53 0.28 2.35 0.73 0.69 24 
P31 -14.71 -3.62 -23.03 6.55 0.44 1.76 2.32 0.31 24 
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Table 8 Unconditional Higher-Moment CAPM: Portfolio Co-Kurtosis 

Descriptive Statistics 

Portfolios  Mean Max Min S.D Skew Kurt  J-B Prob Obs.
P1 -104.14 69.38 -381.90 113.45 -0.57 2.42 6.50 0.04 96 
P2 -42.71 21.20 -154.97 42.34 -0.63 2.31 8.31 0.02 96 
P3 -31.99 3.13 -166.22 29.76 -1.40 6.37 76.80 0.00 96 
P4 -26.27 11.13 -154.98 25.89 -1.72 8.33 160.98 0.00 96 
P5 -21.64 7.65 -100.62 20.54 -1.27 5.27 46.26 0.00 96 
P6 -20.18 25.46 -93.12 21.06 -1.00 4.48 24.72 0.00 96 
P7 -17.84 5.17 -58.07 15.12 -0.76 2.87 9.29 0.01 96 
P8 -15.00 22.37 -63.07 15.21 -0.68 3.83 10.18 0.01 96 
P9 -13.62 9.98 -75.42 14.19 -1.46 6.23 75.83 0.00 96 
P10 -10.91 16.88 -50.95 13.15 -0.87 3.66 13.91 0.00 96 
P11 -10.89 14.95 -40.01 11.04 -0.49 2.78 3.96 0.14 96 
P12 -10.85 30.47 -42.78 11.75 -0.38 4.39 9.93 0.01 96 
P13 -6.89 41.40 -44.17 11.93 0.56 6.07 42.65 0.00 96 
P14 -9.92 7.95 -33.32 9.02 -0.67 2.90 7.14 0.03 96 
P15 -7.59 31.90 -40.89 11.46 -0.25 3.98 4.81 0.09 96 
P16 -6.17 17.19 -39.00 9.79 -1.06 5.09 35.34 0.00 96 
P17 -4.42 32.58 -28.76 9.29 0.56 5.78 35.78 0.00 96 
P18 -6.19 18.20 -34.77 9.64 -0.59 3.59 6.92 0.03 96 
P19 -3.09 35.58 -26.08 10.37 0.82 5.05 27.65 0.00 96 
P20 -2.60 22.30 -24.38 8.46 0.15 3.22 0.56 0.76 96 
P21 -0.49 36.92 -28.11 11.05 0.93 5.17 32.72 0.00 96 
P22 0.07 23.10 -27.47 9.81 0.14 2.72 0.62 0.73 96 
P23 4.83 51.08 -22.40 14.23 1.07 4.03 22.46 0.00 96 
P24 4.86 49.48 -18.92 12.38 0.90 3.99 17.04 0.00 96 
P25 7.74 49.14 -16.99 14.55 0.59 3.08 5.69 0.06 96 
P26 9.57 48.54 -19.21 15.59 0.03 2.22 2.45 0.29 96 
P27 24.24 141.14 -21.97 33.28 1.07 4.08 22.92 0.00 96 
P28 16.56 111.74 -20.58 32.83 1.21 4.11 17.83 0.00 60 
P29 44.35 193.27 -20.80 61.82 0.49 1.90 5.45 0.07 60 
P30 -15.55 -9.05 -21.78 2.97 0.22 2.74 0.26 0.88 24 
P31 -25.29 -3.69 -39.12 12.21 0.52 1.79 2.56 0.28 24 
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Table 9 Conditional Higher-Moment CAPM: Portfolio Returns 

Descriptive Statistics 

Portfolios  Mean Max Min S.D Skew Kurt  J-B Prob Obs.
P1 -0.01 0.28 -0.53 0.12 -0.76 5.18 28.12 0.00 96 
P2 -0.01 0.22 -0.41 0.11 -0.66 4.03 11.25 0.00 96 
P3 -0.01 0.23 -0.42 0.11 -0.94 5.37 36.66 0.00 96 
P4 -0.01 0.22 -0.44 0.10 -0.63 5.18 25.53 0.00 96 
P5 -0.01 0.25 -0.28 0.10 -0.11 3.75 2.46 0.29 96 
P6 -0.01 0.27 -0.30 0.10 0.08 3.11 0.16 0.92 96 
P7 -0.00 0.23 -0.27 0.10 -0.23 2.93 0.84 0.66 96 
P8 -0.01 0.21 -0.42 0.10 -0.83 5.01 26.99 0.00 96 
P9 -0.01 0.21 -0.44 0.10 -0.94 6.59 65.90 0.00 96 
P10 -0.01 0.22 -0.38 0.10 -0.31 4.55 11.10 0.00 96 
P11 -0.01 0.18 -0.27 0.08 -0.40 3.48 3.44 0.18 96 
P12 -0.01 0.26 -0.43 0.09 -0.91 7.30 87.30 0.00 96 
P13 -0.02 0.19 -0.33 0.09 -0.38 4.10 7.16 0.03 96 
P14 -0.02 0.19 -0.37 0.08 -0.92 6.10 52.14 0.00 96 
P15 -0.01 0.19 -0.22 0.08 -0.09 3.48 1.07 0.59 96 
P16 -0.01 0.20 -0.40 0.09 -0.76 6.31 53.25 0.00 96 
P17 -0.01 0.22 -0.25 0.08 -0.36 4.02 6.23 0.04 96 
P18 -0.00 0.19 -0.17 0.08 0.18 2.80 0.67 0.72 96 
P19 -0.01 0.16 -0.24 0.08 -0.32 3.32 2.08 0.35 96 
P20 -0.01 0.26 -0.20 0.08 0.20 3.31 1.04 0.59 96 
P21 -0.00 0.21 -0.28 0.09 -0.16 3.62 1.97 0.37 96 
P22 -0.01 0.25 -0.25 0.08 -0.01 4.53 9.32 0.01 96 
P23 -0.01 0.22 -0.24 0.08 -0.15 3.30 0.75 0.69 96 
P24 -0.02 0.18 -0.37 0.08 -0.80 6.24 52.19 0.00 96 
P25 -0.01 0.16 -0.25 0.07 -0.38 4.00 6.30 0.04 96 
P26 -0.01 0.30 -0.37 0.09 -0.23 6.11 39.56 0.00 96 
P27 -0.00 0.36 -0.30 0.08 0.81 7.67 97.81 0.00 96 
P28 -0.01 0.19 -0.37 0.09 -0.68 5.52 20.54 0.00 60 
P29 -0.02 0.13 -0.20 0.07 0.04 2.95 0.03 0.99 60 
P30 -0.01 0.20 -0.12 0.08 1.02 3.46 4.39 0.11 24 
P31 -0.02 0.18 -0.18 0.08 0.44 2.88 0.80 0.67 24 
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Table 10 Conditional Higher-Moment CAPM: Portfolio Betas 

Descriptive Statistics 

Portfolios  Mean Max Min S.D Skew Kurt  J-B Prob Obs.
P1 1.77 2.07 0.85 0.17 -1.36 9.32 189.26 0.00 96 
P2 1.47 1.72 0.57 0.14 -2.61 18.98 1130.46 0.00 96 
P3 1.32 1.51 0.82 0.10 -1.08 7.63 104.41 0.00 96 
P4 1.21 1.39 0.84 0.08 -0.61 5.18 24.82 0.00 96 
P5 1.11 1.30 0.61 0.09 -1.61 10.74 281.66 0.00 96 
P6 1.04 1.22 0.81 0.09 -0.29 2.65 1.83 0.40 96 
P7 0.98 1.17 0.52 0.10 -1.06 6.14 57.52 0.00 96 
P8 0.92 1.11 0.51 0.10 -0.86 4.94 27.02 0.00 96 
P9 0.87 1.05 0.68 0.09 -0.25 2.19 3.66 0.16 96 
P10 0.83 1.00 0.61 0.09 -0.26 2.30 3.05 0.22 96 
P11 0.78 0.95 0.52 0.09 -0.47 2.63 4.13 0.13 96 
P12 0.74 0.91 0.49 0.09 -0.44 2.54 3.92 0.14 96 
P13 0.69 0.85 0.46 0.09 -0.45 2.67 3.68 0.16 96 
P14 0.64 0.80 0.42 0.08 -0.39 2.93 2.44 0.30 96 
P15 0.60 1.06 0.38 0.09 0.96 7.96 112.94 0.00 96 
P16 0.55 0.72 0.36 0.08 -0.15 2.67 0.80 0.67 96 
P17 0.50 0.67 0.32 0.08 -0.16 2.61 1.05 0.59 96 
P18 0.46 0.64 0.27 0.08 -0.04 2.59 0.71 0.70 96 
P19 0.41 0.58 0.22 0.08 -0.05 2.65 0.52 0.77 96 
P20 0.35 0.53 0.17 0.08 -0.08 2.64 0.60 0.74 96 
P21 0.30 0.46 0.12 0.08 0.03 2.48 1.11 0.57 96 
P22 0.26 0.63 0.06 0.09 0.80 5.35 32.16 0.00 96 
P23 0.20 0.36 0.02 0.08 0.00 2.34 1.73 0.42 96 
P24 0.15 0.31 -0.02 0.08 0.03 2.21 2.48 0.29 96 
P25 0.09 0.25 -0.09 0.08 0.07 2.45 1.29 0.52 96 
P26 0.02 0.21 -0.16 0.08 0.11 2.71 0.54 0.76 96 
P27 -0.15 0.33 -0.60 0.21 -0.50 2.11 7.19 0.03 96 
P28 -0.07 0.89 -0.25 0.14 5.93 42.97 4344.76 0.00 60 
P29 -0.24 0.30 -0.53 0.12 1.16 8.74 95.80 0.00 60 
P30 -0.21 1.00 -0.32 0.26 4.47 21.34 416.20 0.00 24 
P31 -0.40 0.99 -0.56 0.30 4.27 20.19 368.42 0.00 24 
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Table 11 Conditional Higher-Moment CAPM: Portfolio Co-Skewness 

Descriptive Statistics 

Portfolios  Mean Max Min S.D Skew Kurt  J-B Prob Obs. 
P1 1.81 9.54 -9.64 5.94 -0.30 1.65 8.71 0.01 96 
P2 0.72 7.42 -8.49 4.73 -0.11 1.64 7.56 0.02 96 
P3 0.77 7.13 -7.82 4.22 -0.20 1.70 7.33 0.03 96 
P4 0.63 7.63 -7.53 3.90 -0.22 1.82 6.30 0.04 96 
P5 0.30 5.66 -6.88 3.43 -0.27 1.82 6.71 0.03 96 
P6 -0.01 5.18 -6.89 3.20 -0.27 1.93 5.69 0.06 96 
P7 0.22 5.63 -7.36 3.08 -0.23 2.17 3.59 0.17 96 
P8 0.00 6.06 -6.11 2.76 -0.13 2.13 3.31 0.19 96 
P9 0.10 4.88 -6.91 2.85 -0.39 2.31 4.34 0.11 96 
P10 0.19 5.28 -4.62 2.32 -0.19 2.03 4.36 0.11 96 
P11 0.05 5.26 -5.58 2.46 -0.30 2.54 2.31 0.32 96 
P12 0.02 4.42 -5.11 2.21 -0.12 2.34 1.98 0.37 96 
P13 0.05 5.09 -6.78 2.13 -0.39 3.57 3.73 0.15 96 
P14 0.06 3.75 -5.87 2.07 -0.45 2.73 3.59 0.17 96 
P15 0.01 3.62 -4.24 1.77 -0.17 2.25 2.71 0.26 96 
P16 -0.13 3.02 -4.51 1.65 -0.04 2.52 0.96 0.62 96 
P17 -0.21 2.88 -3.43 1.54 -0.12 2.35 1.94 0.38 96 
P18 -0.13 3.47 -3.18 1.37 0.18 2.75 0.75 0.69 96 
P19 -0.34 2.81 -4.33 1.38 -0.48 3.50 4.63 0.10 96 
P20 -0.07 2.97 -3.11 1.22 0.26 3.00 1.09 0.58 96 
P21 -0.31 1.85 -3.29 0.95 -0.14 3.53 1.44 0.49 96 
P22 -0.26 2.19 -3.03 1.01 0.01 3.00 0.00 1.00 96 
P23 -0.31 2.26 -3.79 1.01 -0.72 4.79 21.19 0.00 96 
P24 -0.36 1.61 -3.64 0.78 -0.89 5.94 47.20 0.00 96 
P25 -0.34 1.03 -2.32 0.60 -0.54 3.85 7.59 0.02 96 
P26 -0.36 1.26 -2.68 0.77 -0.88 3.96 16.08 0.00 96 
P27 -0.55 1.32 -3.29 0.95 -0.43 2.66 3.38 0.18 96 
P28 -0.32 2.03 -2.56 0.93 -0.69 3.50 5.38 0.07 60 
P29 -0.20 1.65 -1.91 0.76 -0.14 2.93 0.21 0.90 60 
P30 -0.05 0.38 -1.93 0.44 -3.28 14.61 177.75 0.00 24 
P31 0.16 0.68 -2.37 0.59 -3.47 15.82 212.54 0.00 24 
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Table 12 Conditional Higher-Moment CAPM: Portfolio Co-Kurtosis 

Descriptive Statistics 

Portfolios  Mean Max Min S.D Skew Kurt  J-B Prob Obs.
P1 40.27 99.35 3.28 24.52 -0.22 2.04 4.48 0.11 96 
P2 31.73 95.08 2.40 19.56 0.29 3.25 1.60 0.45 96 
P3 28.16 78.04 3.57 17.05 0.31 3.16 1.59 0.45 96 
P4 25.19 74.52 3.05 15.29 0.44 3.53 4.27 0.12 96 
P5 23.23 85.90 2.73 15.76 1.24 6.32 68.67 0.00 96 
P6 20.77 65.05 3.68 13.03 0.84 4.45 19.61 0.00 96 
P7 19.39 65.11 1.58 13.01 0.95 4.61 24.87 0.00 96 
P8 18.24 66.76 3.21 12.76 1.38 6.48 79.26 0.00 96 
P9 17.35 63.46 2.00 12.04 1.20 5.75 53.27 0.00 96 
P10 16.26 67.80 2.23 11.72 1.39 6.70 85.42 0.00 96 
P11 15.65 74.00 1.61 12.19 1.75 8.55 172.15 0.00 96 
P12 14.26 61.12 2.05 11.13 1.66 7.69 132.17 0.00 96 
P13 13.74 60.89 0.91 11.22 1.47 6.46 82.18 0.00 96 
P14 12.61 56.48 1.37 9.35 1.36 6.99 93.37 0.00 96 
P15 11.40 38.78 0.95 8.36 0.88 3.73 14.43 0.00 96 
P16 10.24 48.33 -0.08 8.40 1.57 7.23 110.72 0.00 96 
P17 9.28 35.51 0.39 7.68 1.16 4.24 27.80 0.00 96 
P18 7.97 37.75 -0.54 7.03 1.47 6.04 71.82 0.00 96 
P19 6.64 29.09 -1.36 6.74 1.20 3.82 25.66 0.00 96 
P20 6.03 30.41 -4.65 6.14 1.42 6.15 72.21 0.00 96 
P21 4.58 27.06 -2.12 4.72 1.83 7.80 145.35 0.00 96 
P22 4.32 25.58 -1.41 4.43 1.56 6.95 101.40 0.00 96 
P23 3.21 26.59 -3.24 5.03 2.29 9.98 278.86 0.00 96 
P24 2.00 21.62 -6.78 4.22 1.44 6.98 96.76 0.00 96 
P25 1.11 20.77 -8.37 4.08 2.06 9.65 245.08 0.00 96 
P26 -0.71 11.26 -13.22 3.90 -0.26 5.08 18.32 0.00 96 
P27 -4.31 6.75 -23.84 6.97 -0.95 3.21 14.57 0.00 96 
P28 -1.66 16.74 -9.64 3.97 1.39 9.50 125.22 0.00 60 
P29 -4.80 1.01 -14.91 5.10 -0.63 1.88 7.06 0.03 60 
P30 -0.43 3.85 -1.23 0.97 3.71 17.12 254.33 0.00 24 
P31 -1.07 5.71 -1.98 1.48 4.27 20.18 367.90 0.00 24 
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Table 13 Downside Risk CAPM: Portfolio Returns 

Descriptive Statistics 

Portfolios  Mean Max Min S.D Skew Kurt  J-B Prob Obs. 
P1 0.00 0.23 -0.43 0.12 -0.57 4.00 9.12 0.01 96 
P2 -0.01 0.24 -0.44 0.11 -0.69 4.84 21.27 0.00 96 
P3 0.00 0.29 -0.33 0.11 -0.15 3.51 1.43 0.49 96 
P4 0.00 0.33 -0.33 0.10 -0.05 3.96 3.74 0.15 96 
P5 -0.01 0.24 -0.37 0.09 -0.49 4.48 12.50 0.00 96 
P6 -0.01 0.20 -0.44 0.10 -1.11 6.25 61.78 0.00 96 
P7 -0.02 0.14 -0.38 0.09 -0.67 4.55 16.86 0.00 96 
P8 -0.01 0.20 -0.43 0.10 -0.74 4.99 24.56 0.00 96 
P9 -0.01 0.17 -0.22 0.09 -0.33 2.81 1.88 0.39 96 
P10 -0.01 0.17 -0.28 0.09 -0.50 3.47 4.93 0.08 96 
P11 -0.01 0.23 -0.35 0.10 -0.40 4.05 6.94 0.03 96 
P12 0.00 0.31 -0.22 0.09 0.58 3.95 8.89 0.01 96 
P13 -0.01 0.22 -0.25 0.09 -0.27 3.19 1.27 0.53 96 
P14 -0.01 0.21 -0.29 0.09 -0.78 4.62 20.35 0.00 96 
P15 0.00 0.19 -0.19 0.08 0.15 3.04 0.35 0.84 96 
P16 0.00 0.20 -0.20 0.08 -0.14 3.34 0.79 0.67 96 
P17 -0.01 0.26 -0.23 0.09 0.06 3.63 1.63 0.44 96 
P18 -0.01 0.27 -0.36 0.09 -0.45 5.93 37.53 0.00 96 
P19 -0.01 0.21 -0.23 0.07 -0.07 3.91 3.38 0.18 96 
P20 -0.02 0.17 -0.24 0.08 -0.44 3.92 6.45 0.04 96 
P21 -0.01 0.16 -0.31 0.08 -0.59 5.08 22.97 0.00 96 
P22 -0.01 0.19 -0.32 0.09 -0.43 4.07 7.47 0.02 96 
P23 -0.02 0.13 -0.33 0.07 -1.05 6.54 67.67 0.00 96 
P24 0.00 0.22 -0.32 0.08 -0.48 4.74 15.89 0.00 96 
P25 -0.02 0.31 -0.43 0.09 -0.41 7.61 87.75 0.00 96 
P26 0.00 0.28 -0.26 0.08 0.13 4.05 4.68 0.10 96 
P27 -0.01 0.29 -0.37 0.11 -0.15 4.59 10.49 0.01 96 
P28 -0.03 0.16 -0.26 0.09 -0.35 2.95 1.24 0.54 60 
P29 -0.02 0.14 -0.13 0.06 0.45 2.68 2.29 0.32 60 
P30 0.00 0.25 -0.15 0.09 1.12 4.18 6.39 0.04 24 
P31 -0.01 0.17 -0.21 0.09 -0.17 2.84 0.14 0.93 24 
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Table 14 Downside Risk CAPM: Portfolio Betas 

Descriptive Statistics 

Portfolios  Mean Max Min S.D Skew Kurt  J-B Prob Obs.
P1 2.03 2.45 1.66 0.20 0.31 2.09 4.79 0.09 96 
P2 1.55 1.80 1.32 0.10 0.49 2.70 4.27 0.12 96 
P3 1.36 1.58 1.20 0.09 0.74 2.63 9.37 0.01 96 
P4 1.24 1.45 1.10 0.08 0.80 2.83 10.43 0.01 96 
P5 1.14 1.35 0.93 0.08 0.20 3.51 1.67 0.43 96 
P6 1.06 1.27 0.79 0.09 -0.35 3.80 4.50 0.11 96 
P7 0.98 1.18 0.72 0.09 -0.36 3.52 3.11 0.21 96 
P8 0.91 1.10 0.69 0.09 -0.26 3.05 1.11 0.58 96 
P9 0.84 1.02 0.66 0.09 -0.03 2.76 0.24 0.89 96 
P10 0.78 0.96 0.57 0.08 -0.11 2.99 0.19 0.91 96 
P11 0.72 0.90 0.50 0.08 -0.21 3.19 0.82 0.66 96 
P12 0.67 0.84 0.42 0.09 -0.23 2.92 0.84 0.66 96 
P13 0.62 0.80 0.35 0.09 -0.09 2.90 0.18 0.91 96 
P14 0.57 0.75 0.27 0.09 -0.06 3.08 0.08 0.96 96 
P15 0.52 0.70 0.21 0.09 -0.22 3.34 1.26 0.53 96 
P16 0.47 0.65 0.17 0.09 -0.20 3.07 0.66 0.72 96 
P17 0.42 0.59 0.15 0.09 -0.18 2.58 1.20 0.55 96 
P18 0.37 0.54 0.13 0.09 -0.10 2.21 2.65 0.27 96 
P19 0.33 0.49 0.10 0.09 0.01 1.93 4.60 0.10 96 
P20 0.28 0.43 0.07 0.09 0.04 1.76 6.19 0.05 96 
P21 0.23 0.38 0.06 0.09 0.19 1.59 8.48 0.01 96 
P22 0.18 0.35 0.03 0.09 0.29 1.48 10.65 0.00 96 
P23 0.14 0.29 0.00 0.09 0.34 1.60 9.72 0.01 96 
P24 0.09 0.24 -0.05 0.08 0.32 1.90 6.46 0.04 96 
P25 0.03 0.19 -0.13 0.07 0.30 2.49 2.50 0.29 96 
P26 -0.04 0.14 -0.22 0.09 -0.10 2.20 2.73 0.26 96 
P27 -0.17 0.05 -0.49 0.18 -0.54 1.60 12.59 0.00 96 
P28 -0.10 -0.03 -0.19 0.04 -0.24 2.59 1.00 0.61 60 
P29 -0.23 -0.08 -0.50 0.10 -0.29 2.15 2.65 0.27 60 
P30 -0.21 -0.13 -0.26 0.03 -0.03 2.32 0.47 0.79 24 
P31 -0.50 -0.41 -0.69 0.07 -0.82 3.59 3.05 0.22 24 
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APPENDIX B 
 

LIST OF SAMPLE STOCKS 
 

S. No COMPANY S.No COMPANY 
1 Agriautos Industries Limited  31 Shezan International Limited  
2 Atlas Battery Limited  32 Arif Habib Corporation Limited  
3 Atlas Honda Limited  33 Bawany Air Product Limited  
4 Baluchistan Wheels Limited  34 Biafo Industries Limited  
5 Dewan Farooque Motors  35 Clariant Pakistan Limited  
6 Exide Pakistan Limited  36 Dawood Hercules Corporation 
7 General Tyre and Rubber  37 Dewan Salman Fibre Limited  
8 Ghandara Nissan Limited  38 Dynea Pakistan Limited  
9 Ghani Automobile  39 Engro Corporation Limited  

10 Honda Atlas Cars (Pakistan)  40 Fauji Fertilizer Bin Qasim  
11 Indus Motor Company Limited  41 Fauji Fertilizer Company Limited 
12 Pak Suzuki Motor Company  42 Gatron Industries Limited  
13 Sazgar Engineering Works  43 I.C.I. Pakistan Limited  
14 Allied Bank Limited  44 Ittehad Chemical Limited  
15 Askari Bank Limited  45 Leiner Pak Gelatine Limited  
16 Bank Al-Falah Limited  46 Linde/old BOC Pakistan 
17 Bank Al-Habib Limited  47 Lotte Pakistan PTA Limited  
18 Bank Of Khyber Limited  48 Mandviwala Mauser Plastic 
19 Bank Of Punjab Limited  49 Nimir Industrial Chemicals  
20 Faysal Bank Limited  50 Pakistan Gum and Chemiclas  
21 KASB Bank Limited  51 Sardar Chemical Industries  
22 MCB Bank Limited  52 Shaffi Chemical Industries  
23 Meezan Bank Limited  53 Sitara Chemical Industries  
24 National Bank Of Pakistan  54 Wah Noble Chemicals Limited  
25 NIB Bank Limited  55 Al-Abbas Cement Industries  
26 Silkbank Limited  56 Attock Cement Limited  
27 Soneri Bank Limited  57 Baluchistan Glass Limited  
28 Summit Bank Limited  58 Berger Paints Pakistan Limited  
29 United Bank Limited  59 Bestway Cement Limited  
30 Murree Brewery Company 60 Buxly Paints Limited  
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APPENDEX B LIST OF SAMPLE STOCKS CONTD... 
 

61 Cherat Cement Company Limited  91 Pakistan Cables Limited  
62 D.G. Khan Cement Company  92 B.R.R. Guardian Modaraba  
63 Dadex Eternit Limited  93 Crescent Standard Modaraba  
64 Dandot Cement Company Limited  94 First Al-Noor Modarba  
65 Dewan Cement Limited  95 First Capital Mutual Fund Limited  
66 Emco Industries Limited  96 First Dawood Mutual Fund  
67 Fauji Cement Company Limited  97 First Equity Modarba  
68 Fecto Cement Limited  98 First Fidelity Leasing Modaraba  
69 Frontier Ceramics Limited  99 First Habib Bank Modaraba  
70 Gammon Pakistan Limited  100 First Habib Modarba Limited  
71 Gharibwal Cement Limited  101 First Prudential Modarba  
72 Haydary Construction Company  102 First Punjab Modarba  
73 Kohat Cement Limited  103 First Tri-Star Modarba  
74 Lafarge Pakistan Cement Limited  104 Golden Arrow Selected Funds  
75 Lucky Cement Limited  105 Meezan Balanced Fund  
76 Maple Leaf Cement Factory Limited 106 Modaraba Al - Mali  
77 Pioneer Cement Limited  107 PICIC Growth Fund  
78 Shabbir Tiles and Ceramics Limited  108 PICIC Investment Fund  
79 Altern Energy Limited  109 Al Meezan Mutual Funds 
80 Genertech Pakistan Limited  110 AMZ Ventures Limited  
81 Hub Power Company Limited  111 Capital Assets Leasing Corp  
82 Japan Power Generation Limited  112 Escorts Investment Bank Limited  
83 Karachi Electric Supply Company  113 First Capital Securites Corp 
84 Kohinoor Energy Limited  114 First Dawood Investment Bank   
85 Kohinoor Power Company Limited  115 First National Equities Limited  
86 Kot Addu Power Company Limited  116 IGI Investment Bank Limited  
87 Sitara Energy Limited  117 Jahangir Siddiqui Company  
88 Southern Electric Power Company   118 Javed Omer Vohra and Company  
89 Climax Engineering Company  119 Orix Leasing Pakistan Limited  
90 Johnson and Phillips (Pakistan)  120 Security Investment Bank Limited  
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APPENDEX B LIST OF SAMPLE STOCKS CONTD… 
 

121 Pak Datacom Limited  151 Shahmurad Sugar Mills Limited  
122 Pakistan Telecommunication   152 Shakerganj Mills Limited  
123 Telecard Limited  153 Tandlianwala Sugar Mills Limited  
124 Adam Sugar Mills Limited  154 Unilever Pakistan Limited  
125 Al-Abbas Sugar Mills Limited  155 Wazir Ali Industries Limited  
126 Al-Noor Sugar Mills Limited  156 Century Paper and Board Mills   
127 Ansari Sugar Mills Limtied  157 Pakistan Paper Prouducts Limited  
128 Baba Farid Sugar Mills Limited  158 Security Paper Limited  
129 Bawany Sugar Mills Limited  159 Sui Northern Gas Pipelines Limited  
130 Chashma Sugar Mills Limited.  160 Sui Southern Gas Company Limited  
131 Clover Pakistan Limited  161 Baluchistan Particle Board Limited  
132 Crescent Sugar Mills  162 Cherat Packaging Limited.  
133 Dewan Sugar Mills Limited  163 Ecopack Limited  
134 Habib Sugar Mills Limited  164 Ghani Glass Mills Limited  
135 Habib-ADM Limited  165 Macpac Films Limited  
136 Haseeb Waqas Sugar Mills 166 Merit Packaging Limited  
137 Hussain Sugar Mills Limited  167 Packages Limited  
138 Ismail Industries Limited  168 Siemens Pakistan Engineering Co 
139 J.D.W. Sugar Mills Limited  169 Thal Limited  
140 Mirpurkhas Sugar Mills Limited  170 Tri-Pack Films Limited  
141 Mirza Sugar Mills Limited  171 Shifa International Hospitals  
142 Mitchells Fruit Farms Limited  172 Diamond Industries Limited  
143 National Foods Limited  173 Gauhar Engineering Limited  
144 Nestle Pakistan Limited  174 Hussain Industries Limited  
145 Noon Sugar Mills Limited  175 Pak Elektron Limited  
146 Premier Sugar Mills   176 Singer Pakistan Limited  
147 Quice Food Limited  177 Ados Pakistan Limited  
148 Rafhan Maize Products Limited  178 Al-Ghazi Tractors Limited  
149 S.S. Oil Mills Limited  179 Al-Khair Gadoon Limited  
150 Sanghar Sugar Mills Limited  180 Bolan Casting Limited  
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APPENDEX B LIST OF SAMPLE STOCKS CONTD… 
 

181 Dewan Automotive Engineering  211 Byco Petroleum Pakistan Limited  
182 HinoPak Motors Limited  212 Mari Gas Company Limited  
183 K.S.B. Pumps Co. Limited  213 National Refinery Limited  
184 Millat Tractors Limited  214 Oil and Gas Development  
185 Pakistan Engineering Company 215 Pakistan Oilfields Limited  
186 Crescent Steel andAllied  216 Pakistan Petroleum Limited  
187 Huffaz Seamless Pipe Industries  217 Pakistan Refinery Limited  
188 International Industries Limited  218 Pakistan State Oil Company  
189 Pakistan International Container  219 Shell Pakistan Limited  
190 Pakistan National Shipping  220 (Colony) Thal Textile Mills  
191 Amercian Life Insurance 221 Accord Textile Limited  
192 EFU Life Assurance Limited  222 Ahmed Hassan Textile Mills 
193 Jubilee Life Insurance Company  223 Al-Azhar Textile Mills Limited  
194 Adamjee Insurance Company  224 Al-Qadir Textile Mills Limited  
195 Askari General Inusrance  225 Ali Asghar Textile Mills Limited  
196 Atlas Insurance Limited  226 Apollo Textile Mills Limited  
197 Century Insurance Comany  227 Artistic Denim Mills Limited  
198 Crescent Star Insurance  228 Aruj Garment Accessories Limited  
199 Central Insurance Co. 229 Asfhaq Textile Mills Limited  
200 EFU General Insurance Limited  230 Azam Textile Mills Limited  
201 National Insurance Company Ltd 231 Azgard Nine Limited  
202 Habib Insurance Company Limited 232 Babri Cotton Mills Limited  
203 IGI Insurance Limited  233 Bannu Woollen Mills Limited  
204 Jubilee General Insurance  234 Bata Pakistan Limited  
205 Pakistan Guarantee Insurance 235 Bilal Fibres Limited  
206 Pakistan Reinsurance Company   236 Bleesed Textile Mills Limited  
207 Reliance Insurance Company  237 Brothers Textile Mills Limited  
208 Attock Petroleum Limited  238 Chakwal Spinning Mills Limited  
209 Attock Refinery Limited  239 Chenab Limited  
210 Burshane LPG (Pakistan) Limited  240 Colgate Palmolive (Pakistan)   
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APPENDEX B LIST OF SAMPLE STOCKS CONTD… 
 

241 Crescent Jute Proudcts Limited  271 Moonlite (Pakistan) Limited  
242 Crescent Textile Mills Limited  272 Mukhtar Textile Mills Limited  
243 D.S. Industires Limited  273 Nagina Cotton Mills Limited  
244 Dar-es-Salaam Textile  274 Nishat Chunian Limited  
245 Data Textile Limited  275 Nishat Mills Limited  
246 Dawood Lawrancepur Limited  276 Olympia Spinning and Weaving  
247 Dewan Farooque Spinning  277 Olympia Textile Mills Limited  
248 Dewan Khalid Textile Mills 278 Pak Leather Crafts Limited  
249 Dewan Mushtaq Textile Mills  279 Pakistan Synthetics Limited  
250 Dewan Textile Mills Limited  280 Ravi Textile Mills Limited  
251 Din Textile Mills Limited  281 Redco Textiles Limited  
252 Ellcot Spinning Mills Limited  282 Reliance Weaving Mills Limited  
253 Faisal Spinning Mills Limited  283 Ruby Textile Mills Limited  
254 Fazal Textile Mills Limited  284 Rupali Polyester Limited  
255 Gadoon Textile Mills Limited  285 Saif Textile Mills Limited  
256 Gillette Pakistan Limited  286 Salman Noman Enterpries Limited  
257 Gul Ahmed Textile Mills Limited 287 Samin Textiles Limited  
258 Gulistan Spinning Mills Limited  288 Sana Industries Limited  
259 Gulistan Textile Mills Limited  289 Sapphire Fibers Limited  
260 I.C.C. Textile Limited  290 Sapphire Textile Mills Limited  
261 Ibrahim Fibre Limited  291 Sargodha Spinning Mills Limited  
262 Idrees Textile Mills Limited  292 Service Industries Limited  
263 Indus Dyeing Manufacturing   293 Suraj Cotton Mills Limited  
264 Kohinoor Industries Limited  294 Taj Textile Mills Limited  
265 Kohinoor Textile Mills Limited  295 Treet Corporation Limited  
266 Land Mark Spinning Industries 296 Tri-Star Ployester Limited  
267 Leather Up Industries Limited  297 ZIL Limited  
268 Liberty Mills Limited  298 Abbot Laboatories (Pakistan)  
269 Masood Textile Mills Limited  299 Ferozsons Laboratories Limited  
270 Mohummed Farooq Textile  300 GlaxoSmithKline (Pakistan)  
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APPENDEX B LIST OF SAMPLE STOCKS CONTD… 
 

301 Highnoon Laboratories Limited      
302 Otsuka Pakistan Limited      
303 Searle Pakistan Limited      
304 Wyeth Pakistan Limited      
305 AKD Capital Limited      
306 NetSol Technologies Limited      
307 TRG Pakistan Limited      
308 Pakistan Telephone Cables      
309 Pakistan Tobacco Company      
310 Philip Morris (Pakistan)      
311 Pakistan Hotels Developers       
312 Pakistan International Airlines      
313 Pakistan Services Limited      
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