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ABSTRACT
The Capital Asset Pricing Model (CAPM) assumes a linear relationship between an asset’s
return and financial market. However, empirical invalidity of linearity of returns has given
birth to other CAPM models. Therefore, this study aims to examine the implication of
preference by a risk-averse investor for higher moments and downside risk as investors
are assumed to be prudent, temperate and cautious and prefer firms with negative coskewness, positive co-kurtosis, and downside risk as they yield higher risk premium. To
empirically test these theoretical assumptions data of all 901 firms (listed and delisted) in
Pakistan Stock Exchange (PSX) from 2000 to 2016 have been used. Decile portfolios are
constructed for cross-sectional and time series analysis. Generalized Method of Moments
(GMM) and Wald Test are applied to check the robustness of results. The results indicate
that co-skewness, co-kurtosis and downside beta are important risk factors but only
downside beta is genuinely priced over and above what co-variance risk can explain and
CAPM does not significantly capture market risk premium indicating the existence of other
risk measures in PSX. The findings can help investors in formulating investment strategies
for constructing well-diversified and efficient portfolios and can enable firm managers to
take appropriate capital budgeting decisions by appropriately costing equities.
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INTRODUCTION
Pricing of a financial asset especially determination of the price of a risky financial
asset is the most critical question in financial economics. It is in the field of asset
pricing theory that has provided the answer to this critical question and is a
dominant theme in financial economics. Hence, this has enticed the consideration
of many investigators and academicians in finance plus a huge number of research
publications have been penned on asset pricing (Dempsey, 2013). All the research
studies have a considerably important question which is commonly asked: how do
people distribute infrequent resources through a price system that is grounded on
the estimation of risky assets and their expected returns? (Copeland, Weston, &
Shastri, 2005). The partial answer to the above question was given by Markowitz
(1952) in a groundbreaking research paper in which he describes how to select
a portfolio using the Mean-Variance (MV) Framework1. In MV framework, it
is assumed that investor’s preferences are defined with respect to the mean and
variance of an asset return. It is assumed that asset returns are random variables
and only the financial aspects of the portfolio (i.e. risk and return) affects the
investor’s investment decision and nothing else does (Vasant, Irgolic, Rajaratnam,
& Kruger, 2014).
Moreover, it explains that investor selects the efficient portfolio2 and
algorithms were also developed by Markowitz for the systematic selection of
efficient portfolios. He presented three building blocks that became the basis for
the development of MPT that are; firstly, investors invest for only one-period
holding return (Rt)3. Secondly; it is assumed that portfolio return’s parameters are
normally distributed because the parameters of asset returns are also normally
distributed. Lastly, the investors’ preferences for asset return are explained in
terms of two moments i.e. µi (mean) and δ2 (variance)4. Hence, Markowitz’s works
were so fundamental that his study and ideas permitted researchers to express a
portfolio’s risk in a quantifiable fashion which was not expressed by researchers
earlier (Grauer, 2002).
Based on the MV framework, Sharpe (1964) and Lintner (1965) developed
the most commonly used financial model known as the Capital Asset Pricing
Model (CAPM). The CAPM model assumes that a linear relationship exists
between the asset’s expected return and the financial market. It is summarised
in a single parameter and the systematic covariance (beta) risk is constant over
time (Bajpai & Sharmab, 2015). The validity of this asset pricing model depends
on two restrictive assumptions, namely that the utility function of an investor
is quadratic and returns on assets are normally distributed. However, empirical
evidence presented by Kraus and Litzenberger (1976), Fang and Lai (1997),
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Hwang and Satchell (1999), Fama and French (2004), Mergner and Bulla (2008),
Choudhry and Wu (2009), Da, Guo, and Jagannathan (2012) and Schneider,
Wagner, and Zechner (2016) suggest that the traditional CAPM with constant
systematic covariance risk may be misleading and insufficient to characterize
asset returns.
The above discussed empirical invalidity of linearity (symmetricity) of
stock return in MV framework has given birth to Higher Moment CAPM Models
(Kraus & Litzenberger, 1976; Fang & Lai, 1997; Hwang & Satchell, 1999;
Harvey & Siddique, 2000; Dittmar, 2002; Mergner & Bulla, 2008; Choudhry
& Wu, 2009). It has been concluded in various previous studies that returns on
assets are non-normally distributed (asymmetric distribution) which means that
distribution is skewed to the right or the left and has fatter tails. When a return is
non-normal distributed, its tails on the ends include higher negative or positive
returns which mean there is a higher than normal probability of large positive and
negative returns. Similarly, kurtosis refers to the extent to which the distribution
tends to have comparatively large frequencies around the midpoint (moderate loss
probability) and in the tail of return distribution (large loss probability). Excess
kurtosis indicates risk enhancement or risk reduction of a return distribution as
it depends on the tradeoff between the fatness at the middle and at the tail of the
distribution. Normally, excess kurtosis means the higher probability of extreme
frequencies occurring in the tail of the return distribution. This incorporates one
more assumption into the mean-variance framework i.e. disutility from capital
depreciation is greater than utility from capital appreciation which means losses
weigh stronger than profits (Kahneman & Tversky, 1979). A similar idea was
given by Libby and Fishburn (1977) in their study that deviations below the
mean value greatly affect the investor than the deviations above the mean value
highlighting the concept of downside risk. Hence, the above phenomena have
initiated the integration of higher-moments and downside beta in the traditional
capital asset pricing model.
In Pakistan, various researchers such as Javid and Ahmad (2008), Javid
and Ahmad (2011), Tahir, Abbas, Sargana, Ayub and Saeed (2013), Ayub, Shah
and Abbas (2015) and Rashid and Hamid (2015) have tested higher co-moment
and downside beta CAPM but their analysis is based on dataset of companies
from selected sectors which result in a common problem of survivorship bias in
portfolio management (see: Nagel, 2001). However, this paper provides more
intensive results as it includes all companies of PSX. The key findings of this
study explain that DSB is efficiently priced and CSK and CKT fail to yield
abnormal average returns and cannot be considered as an additional risk source
that is priced in PSX.
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LITERATURE REVIEW
In financial literature, the most commonly and widely used asset pricing model
based on asset pricing theory is Two-Moment or Traditional CAPM. However,
many researchers in the past have criticized this model as misleading and
insufficient to adequately characterize the equity market’s returns. This may partly
be a consequence of its restrictive assumptions. Therefore, existing literature
proposed possible extensions by relaxing a few assumptions underlying the TwoMoment CAPM.
One extension of the Two-Moment CAPM is intended to answer criticism
of the existence of a riskless asset. Black (1972) derived a Zero-Beta Model
demonstrating that the results of the Two-Moment CAPM do not, in fact, require
the existence of a riskless asset. Another extension was given by Merton (1973),
who developed a multi-period model which is called Inter-temporal CAPM
(ICAPM). ICAPM deals with the criticism of single time-period assumption of
CAPM, in which investors maximise their portfolio at the end of the current period
so that there does not exist any opportunity for investors to restore their portfolios
repeatedly over time. The next extension was given by Breeden (1979) which
relaxed the assumption that the market portfolio is not observable. Hence, Breeden
(1979) developed Consumption CAPM (CCAPM) by using the consumption
growth rate rather than the market portfolio’s returns while explaining asset
returns. Furthermore, Roll (1977) presented an Arbitrage Pricing Theory (APT)
without a market portfolio return and showed that macroeconomic factors affect
equity market returns. Another extension of Two-Moment CAPM deals with the
relaxation of the assumption that investors have the same expected distribution of
assets’ returns in equity market which was developed by Bollerslev, Engle, and
Wooldridge (1988).
Another aspect of capital assets pricing theory that has developed over
a period of time is the development of multi-factor models. For example, one
extension is by Banz (1981) in which he included size as one factor in the
traditional CAPM. The results of the research showed that market capitalisation5
has an inverse relationship with returns and cross-sectional deviations of stock
returns are explained comparatively much better than the beta of a stock. A further
extension allows for the size and value of the assets which cannot be explained by
the Two-Moment CAPM while explaining asset returns. Investors assume that the
size and value of assets can affect the expected return of assets, so the risk level
of assets can change in terms of their size and value. Hence, Fama and French
(1993) derived the Fama-French model, extending the Two-Moment CAPM to fit
additional factors such as size and value factors. Since then, other authors have
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also added additional factors. All of these led to a better description of the asset
returns. The majority of these extensions, however, lacked simple interpretations
in terms of risk.
Based on the above discussion, it may be concluded that traditional
CAPM along with its extensions have a sound theoretical background but cannot
be practically validated. Furthermore, the literature suggests that the majority of
investors in the market are believed to be risk-averse, prudent, temperate and
cautious as they prefer firms with negative co-skewness, positive co-kurtosis
and downside risk yield over the firms that have positive co-skewness, negative
co-kurtosis and upside risk yield. Therefore, this study criticizes the simple
assumptions of normally distributed asset returns and quadratic utility as well as
linear relationships between asset and market returns and follows the literature
where, for example, Kraus and Litzenberger (1976), Fang and Lai (1997) and
Hwang and Satchell (1999) derived Higher-Moment CAPMs or Roy (1952),
Kahneman and Tversky (1979) and Estrada (2002) derived DCAPM, which
extend the Two-Moment CAPM by including higher moments and downside beta
respectively. These extensions are derived from a single factor (market portfolio
return) instead of developing new factors. Hence, these models provide a simple
interpretation in terms of risk, comparative to the other Two-Moment CAPM
extensions, and are also easier to put into practice.
Higher-Moment CAPM
According to the literature, many authors have identified the existence of
skewness and kurtosis in financial data (Kendall & Hill, 1953; Mandelbrot, 1963;
Fama, 1965). As identified earlier that stock returns are non-normally distributed
so skewness and kurtosis play a critical role in the determination of stock returns.
Scott and Horvath (1980) suggested that investors are normally risk-averse, that
is they like negative skewness and excess kurtosis. On the contrary, Arditti (1967)
and Tufano (2008) showed that investors strongly prefer products with positively
skewed returns.
Furthermore, one more assumption of CAPM is that investors’ preferences
are quadratic in nature but a quadratic utility function fails to identify investors’
preferences and depicts Increasing Absolute Risk Aversion (IARA)6. Hence, this
motivates researchers to incorporate higher moments in CAPM. It should be further
noted that a basic requirement of a utility function is monotonicity. As satiation in
wealth is an implausible property of quadratic utility function so when satiation
is coupled with absolute risk aversion, it makes mean-variance models unrealistic
for measuring the appropriate risk (see: Collins, & Gbur, 1991). As discussed
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above, that IARA fails to explain investor behaviour appropriately so researchers
prefer Constant Relative Risk Aversion (CRRA)7 utility function (Campbell &
Viceira, 2002; Kostakis, Muhammad, & Siganos, 2012). This function actually
embeds aversion to negative skewness and excess kurtosis with an increase in
Relative Risk Aversion (RRA) as an important feature of the CRRA for investor’s
preferences (Scott & Horvath, 1980). In addition to above discussion Kimball
(1990), Kimball (1992) and Gollier and Pratt (1996) in their studies showed a
utility function that incorporates investor’s preference for positive skewness and
investor’s aversion to excess kurtosis. The former has been termed as “Prudence”
whereas latter has been called “Temperance”. They explained that if the market
has a positive skewness of return then a prudent investor will select an asset
with positive co-skewness whereas if the probability of extreme returns jointly
occurring in an asset and market then a temperate investor will choose an asset
with small co-kurtosis.
According to the literature, the higher-moment CAPMs capture coskewness (systematic skewness) and co-kurtosis (systematic kurtosis) in the
distributions of financial data (Fama, 1965). The theory of these was developed
by Kraus and Litzenberger (1976), Fang and Lai (1997) and Hwang and Satchell
(1999). Authors empirically investigated the necessity for more complicated
models by fitting Higher-Order Data Generating Processes (DGPs) to financial
data; namely the Quadratic and Cubic Market Models. They proposed several
formulations of higher order DGPs with the intention of successfully illustrating
the link between higher order DGPs and their equivalent higher-moment CAPMs.
For example, Barone-Adesi, (1985) proposed the Quadratic Market Model to be
consistent with the three-moment CAPM that also captures co-skewness. Fang
and Lai (1997), Hwang and Satchell (1999), Christie-David and Chaudhry (2001),
Ranaldo and Favre (2005) and Galagedera and Jaapar (2009) proposed the Cubic
Market Model to be consistent with the four-moment CAPM which captures both
co-skewness and co-kurtosis to elucidate time series returns for various sets of
financial data.
Downside Beta CAPM (DCAPM)
As discussed earlier Markowitz elucidates that by calculating mean and variance
of the expected return an investor can easily measure the risk and return of an
investment. He further explains that variance reflects variation both above and
below mean which contributes equally to the total risk as perceived by any
investor. However, Prospects Theory’s S-shaped utility function propounded by
Kahneman and Tversky (1979) which is consistent with the study conducted by
Libby and Fishburn (1977) in which the latter suggested that deviations which
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are below the mean affect the investor greater than the deviations above the
mean thus displaying a behaviour of downside risk aversion. Further, it has been
explained that these utility functions are based on the assumption that investors
weigh losses more heavily than gains. Conclusively, investors aren’t “risk averse”
they are “loss averse.” Initially, Markowitz also suggested and convinced that
downside risk (semi-variance) is more appropriate to measure investor risk as
compared to variance but due non-availability of advanced statistical tools and
resources8 he stays with variance and discarded downside risk. However, he
recognises the importance of downside risk (Markowitz, 1959).
The debate of downside risk was started by Roy (1952). In his study, he
suggested that investors are “Cautious” as they care for disaster and safety from
unforeseen events. Hence, he introduces Safety-First Rule (SF Rule). SF rule
explains the creation of a portfolio that is based on the minimum level of portfolio
returns, called the minimum acceptable return. In this way, the investor mitigates
the risk of not achieving his investment objectives (Roy, 1952). However,
Markowitz’s MV framework and Roy’s SF rule both consider normality of
distribution which was rejected by many researchers like Kraus and Litzenberger
(1976), Kon (1984), Fang and Lai (1997), Hwang and Satchell (1999), Fama and
French (2004), Mergner and Bulla (2008), Choudhry and Wu (2009), Da et al.
(2012), and Schneider et al. (2016). Hence, departure from normality forced the
use of any other framework than MV framework to estimate the expected utility
for an investor (Chunhachinda, Dandapani, Hamid, & Prakash, 1997; Athayde &
Flores, 2004; Jondeau, & Rockinger, 2006).
Moreover, as suggested by Libby and Fishburn (1977) that investor gives
more weight to downside risk than upside risk contradicts CAPM assumption
of equal weightage to both type of risk by the investor (Kahneman & Tversky,
1979; Estrada, 2002). Estrada (2002) further argues that empirical evidence
contradicts the underlying requirements of normal distribution and symmetry of
returns, therefore, the variance is not considered to be a good measure of risk.
Ang, Xing and Chen (2006) showed that downside beta is a better predictor of
future outcome than MV framework whereas; Post and Vilet (2004) proved that
DCAPM surpasses CAPM. Hence, many researcher like Quirk and Saposnik
(1962), Mao (1970), Klemkosky (1973), Ang and Chua (1979), Grootveld and
Hallerbach (1999), Harvey and Siddique (2000), Balzer (2001), Estrada (2002),
Post and Vilet (2004), and Estrada and Serra (2005) concluded that downside
beta is the best measure of risk among various risk measures in asset pricing
models. Similarly, for calculating the cost of equity, Foong and Goh (2012)
compared various CAPM measures for an emerging market and concluded that
downside beta is the most relevant measure. Recently, many researches have
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tested DCAPM in asset pricing like Alles and Murray (2017) tested downside,
upside beta and co-skewness in the Australian equities market and found that they
are priced in Australian stock market, however, downside and upside beta are not
related to each other. In Pakistan, Raza (2018) and Rashid and Mehmood (2018)
conducted researches on Pakistan stock market and financial institutions and
provide evidence of a positive and statistically significant risk-return relationship.
Similarly, Rashid and Hamid (2015) tested different DCAPMs9 to assess which
downside beta better explain expected returns and found positive risk premium for
downside beta of Bawa and Lindenberg (1977) and Harlow and Rao (1989) but
positive and negative risk premium of Estrada (2002) downside beta in different
sub-periods.
Concluding Remarks
Many researchers in the past have tried to evaluate this phenomenon of nonnormality and non-linearity in stock returns in both developed and emerging
markets. Hence, for economic growth, stability, and prosperity, the stable equity
market is very crucial for any country including Pakistan and stability in equity
market can only be achieved through better understanding of risk and return
dynamics of a stock market. The contribution of the study has threefold; first,
it contributes to the existing literature by providing empirical evidence on both
higher moment CAPM and downside beta CAPM in a volatile emerging market
like Pakistan. Second, it examines the importance of the integration of higher
moments and downside risk in asset pricing models as it assesses the existence of
risk-averse, prudent, temperate and cautious investors in Pakistan Stock Exchange
(PSX) by taking all listed and delisted firms in PSX to avoid survivorship bias and
how they behave when firm share shows co-skewness, co-kurtosis, and downside
risk. Third, it contributes to the debate on whether the cross-sectional asset returns
are explained by systematic higher order co-moments and downside beta in the
PSX because it will provide insight regarding the existence of additional risk
factors that could improve the explanatory power of CAPM.
RESEARCH METHODOLOGY
Individual stocks data of all listed and delisted companies from 2000 to 2016 is
collected from Pakistan Stock Exchange (PSX) and Thomson Reuters data stream
to calculate monthly discrete asset returns and market returns. Furthermore, to
avoid survivorship bias10 all listed and delisted companies are included in the
dataset. Nagel (2001) considers survivorship bias to be a serious problem in
stock return predictability studies because portfolios constructed on the data
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with inherent ex-post selection bias do not represent trading strategies that are
replicable ex-ante. Due to the inclusion of delisted firms in the sample, particular
attention is paid to the reasons for a firm’s delisting. Dimson, Nagel and Quigley
(2003) and Soares and Stark (2009) are followed in correcting the delisting bias
of Shumway (1997) by setting the stock return in the delisting month equal to
-100%. Furthermore, the unit trust, investment trust, and ADRs are excluded.
We have utilised both financial and non-financial firms as the sorting criteria are
based on market information and not on accounting information (see: Kostakis et
al., 2012). For CSK and CKT we followed Harvey and Siddique (2000) and DSB
we used Estrada (2002)11 approach over Bawa and Lindenberg (1977) and Harlow
and Rao (1989) as it will generate correct and unbiased estimation of downside
beta by using time series regression through origin (Rashid & Hamid, 2015).
Excess returns are calculated using 36-months rolling-windows
regression of excess return ] Ri.t - R tf g and market excess return (Rm.t - R tf ) and
the corresponding residuals εi,t are extracted:

] Ri.t - R tf g = a i + b i.MKT (Rm.t - R tf ) + f i,t

(1)

From the above regression model, the residuals f i,t are orthogonal to the
excess market returns. Therefore, these residuals are net of the covariance (beta)
risk. However, they still incorporate co-skewness, co-kurtosis risk and downside
beta and hence at, it is possible to obtain a measure of standardised CSK, CKT
and DSB of each share’s returns with the market returns over the period of t-36
to t via
CSKi =

E 6f i,t + 1 f2M,t + 1@
E 6f2i,t + 1@ E 6f2M,t + 1@

(2)

CKTi =

E 6f i,t + 1 f 3M,t + 1@
E 6f2i,t + 1@ (E 6f 3M,t + 1@)

(3)

DSBim-E =

E 6min (Ri - n i, 0) min ^ Rm - n m, 0h@
2
E 6^min (Rm - n m, 0)h@

(4)

and

and

where (εi,t) are the residuals from Equation (1). Similarly (εM,t) are the
market residuals. Market residuals (εM,t) are the deviation of the excess market
returns in month t from the average value over the corresponding window
of observations t-36 to t. The advantage of deriving CSK and CKT from the
residuals (εi,t) is that there is no dependency on the market returns; hence, they
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are orthogonal to the market returns. These estimates give the account of the
market beta in the similar way as the standard CAPM. Thus, CSK, CKT and DSB
capture the excess return from every possible strategy that loads the CSK, CKT
and DSB and represent the contribution of a security to the skewness, kurtosis and
downside beta of the broader portfolio respectively. Having estimated the value
of CSK, CKT and DSB for each share i at each month t, the decile portfolios
are constructed based on these estimates as they provide more segmentation of
sorting criteria (see: Fama, & French, 1993) as compare to percentiles portfolios12
which help us in constructing more diversified and efficient portfolios.
At the end of the month, stocks are sorted separately according to their
CSK, CKT and DSB measures in that month into ten portfolios. Portfolio 1 (P1)
includes stocks with the lowest values of CSK, CKT, and DSB measures, while
portfolio 10 (P10) contains stocks with the highest values. Portfolio returns are
estimated monthly (i.e. post-ranking returns). Then both the equal and valueweighted portfolio returns in excess of the risk-free rate (6 months T-bills) are
calculated.
STATISTICAL ANALYSIS
Descriptive Statistics
Descriptive statistics of equally weighted and value weighted decile portfolios
constructed on the basis of co-skewness (CSK) (Table 1), co-kurtosis (CKT)
(Table 2), and downside beta (DSB) (Table 3) measures are presented here. P1
portfolios are the portfolios with the lowest (negative) value of CSK, CKT, and
DSB and P10 portfolios include the highest (positive) values of CSK, CKT, and
DSB. The t-test is applied to the differences between the highest decile (P10)
portfolio and lowest decile (P1) portfolio to check whether extreme portfolios
behave differently or not. The results of value- and equally-weighted returns
of portfolios sorted on the basis of CSK, CKT and DSB show a monotonically
increasing pattern of returns and significant variation across all decile portfolio
indicating the importance of CSK, CKT, and DSB as a sorting criterion.
Table 1 shows that P1 (negatively coskewed portfolio) contains stocks
with a relatively lower market value in comparison to other portfolios (P2 to
P10) and the portfolios beta depicts that P10 (positively coskewed portfolio)
contains shares with relatively higher betas than there counterpart portfolios
(P1 to P9). According to the mean-variance framework, the average return of
P10 should yield a higher return than the average return of P1. The result of
CSK portfolios shows that positively coskewed portfolio (P10) have a higher
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average return than negatively coskewed portfolio (P1). The spread (P1–P10) of
equally weighted and value-weighted returns is equal to -0.027% and -0.067%
respectively but statistically insignificant. Our results contradict the findings of
Harvey and Siddique (2000) and fail to prove that risk premium is required by
prudent investors to invest in shares with negatively skewed returns in PSX.
Table 2 shows that positively co-kurtosis portfolio (P10) has shares with
higher market value and lower CAPM beta than other corresponding portfolios (P1
to P9) implicating that P1 will yield higher average return than P10 as per CAPM.
However, the result is indicating the higher return of P10 than P1 portfolio. Thus,
it can be concluded that investors demand a risk premium to invest in positive
co-kurtosis shares in PSX. Similar results were given by Harvey and Siddique
(2000) and Galagedera, Maharaj and Brooks (2008) which concluded that
investors preferred stocks with positive co-skewness and negative co-kurtosis
otherwise they require a premium for investing and holding shares with negative
co-skewness and positive co-kurtosis. Moreover, the decile portfolios based on
DSB (Table 3) clearly shows that a highest DSB portfolio (P10) yield higher
average return than lowest DSB portfolio (P1) and the spread (P10–P1) of equal
and value-weighted portfolio are significant as compare to portfolios based on
CSK and CKT indicating that these portfolios significantly better explain the
risk and return relationship as compared to their counterpart part portfolios on
CSK and CKT. Our results are consistent with Estrada (2002), Post and Vilet
(2004), Ang et al. (2006) and Tahir et al. (2013). To conclude it can be said that
in Pakistan, DSB is an important risk factor that needs to be considered at the time
of portfolio analysis.
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Asset Pricing Tests
Risk-adjusted performance
The descriptive results reported in the previous section clearly indicate that risk
premium is associated with portfolios based on higher co-moments (CSK and
CKT) and downside risk (DSB). In this section, Jensen’s alpha, and Fama-French’s
alphas are estimated and reported to measure the risk-adjusted performance of
equally weighted and value weighted portfolios (P1 to P10).
The following formula is used to estimate Jensen’s alpha:
Ri,t - R tf = a i + b i,MKT ^ Rm,t - R tf h + f i,t
where, Ri,t is the return of portfolio (i) in a month (t), R tf is the risk-free
rate at month (t), and ^ Rm,t - R tf h is the excess return of market portfolio in a
month (t). For Fama-French alpha, the Fama-French three-factor model (Fama
& French, 1993) and Fama-French five-factor model (Fama & French, 2015) are
used respectively:
Ri,t - R tf = a i + b i,MKT (Rm,t - R tf ) + b i,SMB SMBt + b i,HML HMLt + f i,t
Ri,t - R tf = a i + b i,MKT (Rm,t - R tf ) + b i,SMB SMBt + b i,HML HMLt + b i,RMW RMWt +
b i,CMA CMAt + f i,t
Where, SMBt is the size risk factor in a month (t), HMLt is the value risk
factor in a month (t), RMWt is the operating profitability risk factor in a month (t)
and CMAt is the investment risk factor in a month (t).
Moreover, to test the joint significance of decile portfolio alphas, the
systems of equations have been used which are explained above. The importance
of using a system of equation is that it helps to overcome the issue of measurement
error in variables and the problems of heteroscedasticity and serial correlation
can also be corrected if alphas are estimated by using generalized methods of
moments (GMM).
Value Weighted Returns (VW Returns)
The alphas of value-weighted decile portfolios constructed on CSK, CKT and
DSB are presented here. The result of Table 4 shows the alphas of CSK value
weighted decile portfolios. It explains that even after the adjustment of commonly
used risk factors, the CSK is not priced in PSX over and above market, size, value,
profitability, and investment. The spread (P1–P10) yields statistically insignificant
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abnormal performance of -8.84% p.a. (0.82), -11.79% p.a. (-0.86) and -19.07%
p.a. (-0.86) under CAPM, Fama-French three-factor and Fama-French five-factor
models respectively. Hence, we fail to prove that a high-risk premium is required
by a prudent investor to invest in shares with negatively skewed returns in PSX.
Furthermore, to gauge the understanding of asset pricing models of the time series
behaviour of CSK portfolio and significance of overall model pricing errors,
we have checked the joint significance of estimated alphas of decile portfolio
through Wald test. The results again show that CSK decile portfolios unable to
yield abnormal returns as we fail to reject the null hypothesis of joint estimates of
alpha equal to zero because p-values (0.70, 0.89 and 0.46) of all three models is
greater than 0.05. This shows that co-skewness is not considered as an additional
risk source that is priced in PSX.
Table 5 explains the result of alphas of value-weighted decile portfolios
constructed on the basis of CKT. The results reveal the significant evidence
that co-kurtosis premium is not priced in PSX. The spread (P10–P1) yields an
annualized Jensen alpha of 6.43% p.a. (0.61), 6.33% p.a. (0.49) and 13.96% p.a.
(0.86) for all three asset pricing models. The result of the overall significance of
estimated alphas through Wald test is also insignificant. Thus, it can be concluded
that decile portfolios based on CKT also does not yield abnormal return and fails
to prove that high-risk premium is required by a temperate investor to invest in
shares with positive kurtosis returns in PSX. Hence, it can be concluded that
CKT is not priced in PSX over and above market, size, value, profitability, and
investment.
Table 6 explains the result of alphas of value-weighted decile portfolios
constructed on the basis of DSB. Even after the adjustment of commonly known
risk factors, the results documented in Table 3 remain intact and DSB is priced
in PSX over and above market, size, value, profitability, and investment. The
spread (P10–P1) for CAPM, Fama-French three-factor, and Fama-French fivefactor models yield annualized Jensen alpha of -79.47% p.a. (-3.37), -75.05% p.a.
(2.54) and -87.45% p.a. (-2.40) respectively. The result of the overall significance
of estimated alphas through Wald test is also significant as we reject the null
hypothesis of joint estimates of alpha equal to zero. It can be said that decile
portfolios based on DSB also yield abnormal return and prove that high-risk
premium is required by a cautious investor to invest in shares in PSX. Hence, the
alphas for all decile portfolios explain that CAPM fails to deliver efficient results
in PSX which means there are factors that can better explain the portfolio returns
other than a market factor. Thus, it can be concluded that financial analysts failed
to capture variations in the financial market with the help of CAPM. Our results
are in line with the critique given by Roll (1977) in which he argued that CAPM
uses only individual asset returns as a market proxy for determining the riskreturn relationship whereas market portfolio is the combination of various factors.
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Cross-Sectional Analysis
The results of time series analysis clearly show that the Jensen and Fama-French
alphas are the clear indication of the existence of higher returns of portfolios
constructed on the basis of higher moments and downside beta which leads to
cross-sectional analysis13 for the robustness of findings. In 2005, Cochrane gave
an argument in favour of a cross-sectional analysis that cross-sectional regression
tells whether the factor itself priced or not whereas time series analysis depicts
that whether a certain factor help to price an asset or not. Therefore, it is analysed
that how well the decile portfolios returns sorted on the basis of CSK, CKT, and
DSB are explained by the most commonly used asset price model i.e. CAPM.
A cross-sectional regression of the excess portfolios on the portfolios
beta is estimated as:
where, λ0 represents the intercept, λ1 is the estimated risk premium on the
market, represents the measure of risk and εp is the standard error.
Table 7
Cross-sectional test-CAPM
  

F-test

p-value

Null Hypothesis: = 0
Panel I: CSK

0.012

0.013

29.690

0.000

Panel II: CKT

0.013

0.006

25.320

0.000

Panel III: DSB

0.004

0.097

3.990

0.046

Panel I: CSK

0.012

0.013

0.000

0.958

Panel II: CKT

0.013

0.006

0.060

0.814

Panel III: DSB

0.004

0.097

12.98

0.000

Null Hypothesis:    =

The result of Table 7 explained two hypotheses, the first hypothesis tests
whether the intercept γ0 is equal to zero i.e. γ0 = 0 which if true shows that the
risk factor beta explain the variation in portfolios return. Similarly, the second
hypothesis tests whether γ1 is equal to market excess return (Rm) which if accepted
then it indicates the efficiency of the beta risk factor in explaining variation in the
portfolio’s returns. Hence, if both hypothesis are accepted then it means CAPM
has been an efficient asset pricing model to capture risk and return relationship
and it is verified.
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The results of the first hypothesis clearly show that we significantly
reject the null hypothesis that is γ0 = 0 at 5% and 10% level of significance. On
the other hand, the results of the second hypothesis show that we fail to reject
the null hypothesis that is = for the beta, co-skewness, and co-kurtosis as their
p-values are greater than 0.05 explaining that portfolios formed on these factors
fail to capture market risk premium and the variation in market portfolio’s
return is efficiently capture by CAPM’s beta only. On the other hand, the null
hypothesis for downside beta is rejected as the p-value is less than 0.05 indicating
that asset portfolios formed on the basis of downside beta efficiently capture
market risk premium and beta is not the only factor that explains variation in
market portfolio’s return. Hence, reject CAPM for the entire period of analysis.
Furthermore, a review of the literature suggested that to check the robustness
of result least square approach only work under the normality assumption of
assets returns. Hansen (1982) suggested that the Generalized Method of Moment
(GMM) allows stationary ergodic distribution of asset returns at the cost of
achieving asymtotic distribution. In other words, it allows for non-normality,
conditional hetroscedasticity, and serial correlation. Moreover, Cochrane (2005)
infers that the flexibility of incorporating misspecification in statistical models in
distribution theory and evaluation of misspecification models is provided by the
GMM framework. Therefore, in this study the GMM method is applied to check
the robustness of cross-sectional and time series analysis by using the following
regression equation:
rrp = m 0 + m1 bt p + f p
Constructing three moments restrictions for each asset where bt p = k.
Table 8 shows the results of Hansen J-test and Wald test. These tests are
applied to check whether the conditions are exactly identified (q = k) or overidentified (q > k). If the condition is (q = k) then it means that can be solved by its
counterparts. So to test over identification restriction with the null hypothesis that
(q > k) are valid we have applied the test of Hansen commonly known as J-test.
The results of J-test show that its p-values are greater than 0.05 for CSK, CKT,
and DSB and hence we fail to reject the null hypothesis. Furthermore, the Wald
test is also calculated from the asymptotic covariance matrix of the estimates of
GMM. The results of Wald test indicate that its p-values are less than 0.05 for
DSB, CSK and CKT which mean null hypothesis is rejected and we concluded
that CAPM fails to explain risk and return relationship in asset pricing.
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CONCLUSION
Pricing a risk asset is one the most difficult part of an investor’s life and empirical
results of CAPM have to validate its failure in asset pricing which has motivated
researchers to reexamine the basis on which this model has been developed. The
empirical invalidity of linearity (symmetricity) of stock return and quadratic
preference of investor in MV framework has given birth to Higher Moment
CAPM and Downside Beta CAPM. Hence, many previous researchers have
identified that co-skewness, co-kurtosis and downside beta are better predictors
of asset returns than the traditional mean-variance framework.
To achieve the purpose of this study, decile portfolios are constructed on
the basis of co-skewness, co-kurtosis and downside beta and t-test results reveal
that only DSB is efficiently priced in PSX and the other two risk measure (CSK
and CKT) fail to yield abnormal average returns and cannot be considered as
additional risk source that is priced in PSX. Estrada (2002), Post and Vilet (2004),
Ang, Xing and Chen (2006), Javid and Ahmad (2011), Foong and Goh (2012),
Tahir et al. (2013) and Rashid and Hamid (2015) showed similar results in which
they concluded that stocks that vary with the declining market are compensated
with a high-risk premium for bearing downside risk. The results of time series and
cross-sectional analysis also showed that CAPM does not significantly capture
market risk premium and there is other risk measures also such as downside beta.
Furthermore, the findings can help investors in ascertaining an appropriate risk
measure in constructing well-diversified and efficient portfolios14. The results are
also of great importance to firm managers as it will allow them to take appropriate
decision related to capital budgeting process by efficiently estimating the cost
of common equities in Pakistan. For future research implication, downside risk
versions of co-skewness and co-kurtosis should be incorporated to determine
whether downside higher order co-moments are priced in PSX or not and
behavioural approach can be incorporated in this field to better understand the
risk and return relationship in asset pricing.
NOTES
1.
2.
3.

Also known as “Expected Returns-Variance of Returns” rule or Modern Portfolio
Theory (MPT).
A portfolio which among all other portfolios, for the given mean return, has a
minimum variance or for a given variance has a maximum mean return.
Rt = Pt1 – Pt0, where p is price at t0 and t1. At t0 the investor decides the allocation of
his resources and holds it till the period t1.
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4.
5.
6.
7.

8.
9.
10.

11.

12.
13.
14.

Indicating expected rate of return (mean) and expected risk of return (variance) of a
security. Mean is desirable and should be maximise whereas variance is undesirable
and should be minimised.
Used to measure firm size.
IARA shows the investors behaviour that is when the wealth of an investor increases
he becomes more risk averse which portrays unrealistic human behaviour and
contradicts daily life experiences.
CRRA utility explains that investment in risky asset has no relationship with investor’s
wealth. If the investor wealth will increase he will invest his whole wealth in riskless
asset indicating no correlation of investor’s income with risky asset returns. Hence,
the demand for risky assets of a CARA investor will not be affected (Campbell &
Viceira, 2002).
Semi-variance models are more complex than variance model and require twice the
number of data inputs. Hence, before the invention of microcomputer in 1980s it was
not possible to conduct complex analysis.
Developed by Bawa and Lindenberg (1977), Harlow and Rao (1989) and Estrada
(2002).
In finance, the tendency to exclude failed companies or managers from performance
evaluations or studies simply because they do not exist. Survivorship bias can result
in skewed findings in a study and lead a casual reader to believe that a study shows a
rosier picture than it really does.
Estrada (2002) downside beta considers the downside co-movement of asset returns
and market returns in co-semi-variance whereas Bawa and Lindenberg (1977) and
Harlow and Rao (1989) consider only the downside movement of market returns as
risk. Hence, beta estimation may have an impact of such structural differences.
Percentiles portfolios are preferable when number of firms in dataset is less for
portfolio construction resulting in more companies in a single portfolio. The negative
of constructing percentile portfolios is lesser cross-sectional portfolio diversification.
Goyal (2012) explained that asset pricing models are inherently cross-sectional in
nature as they naturally impose cross-sectional pricing restrictions and are more
versatile than time series regression.
Carhart, Krail, Stevens and Welch (1996) explain efficient portfolios for asset pricing
as portfolios that contain: (a) spread in expected returns, (b) spread in loading true
factors to have diversification to risk factors, and (c) low cross-correlation and
economically investable.
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