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Abstract

This study empirically investigates the Fama-French three-factor model and consumption CAPM
model in unconditional and conditional setting with individual stocks traded at Karachi Stock
Exchange (KSE), the main equity market in Pakistan for the period 1993-2004. These extensions are in
response of the empirical findings that do not support standard CAPM as a model to explain assets
pricing in Pakistani equity market. The observation is that the dynamic size and book-to-market value
coefficients explain the cross-section of expected returns in some sub-periods. In the second stage, the
consumption risk is incorporated in standard CAPM in static and dynamic context. The findings reveal
that the market rewards systematic risk for higher return, but the relevant measure for systematic risk
appears to be conditional consumption beta rather than market beta. This evidence leads to investigate
macroeconomic risks that can describe the variation in expected return in a more complete and
meaningful way.

JEL Classification: G11, G12, G15
Keywords: Capital asset pricing model, Fama-French Three-Factor model, market risk, information
set, business-cycle variables, consumption risk and market efficiency.

1. INTRODUCTION

The poor empirical response of the standard capital asset pricing model (CAPM) of Sharpe (1964) and
Lintner (1965) may be due to the fact that the standard CAPM model assumes that the risk that an
investors are concerned with the uncertainty about the future price of assets only. Investors however,
are concerned with other risks that affect their ability to consume goods and services in future for
example future relative price of consumer goods and future investment opportunities. Some researchers
in financial economics have specified a number of possible factors that might explain the expected
returns. This has led to the development of multifactor CAPM for example Arbitrage Pricing Theory
(APT) of Ross (1976) and Intertemporal Asset Pricing Model (ICAPM) of Merton (1973) etc. These
multifactor asset pricing model generalize the result of Sharpe-Lintner-Black model, and in these
models risk is measured by covariance with several common factors in addition to market risk factor.
While specifying variables that are correlated with asset returns and testing whether the
loadings of returns on these economic factors explain the cross-section of expected returns has

motivated research in two directions. The first, initiated by Chen, Roll and Ross (1986), specifies
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macroeconomic variables that are thought to capture the systematic risks of the economy. A second
method is to specify characteristics of the firm which are likely to explain the anomalies in asset return.
Some of such anomalies documented in literature are small firm effect, January effect, earning-to-price
ratio, book to market value and leverage etc. The most prominent work in this regard is series of papers
by Fama and French, (1992, 1993, 1995, 1996, 1998 and 2004)1, which construct hedge portfolios with
long/short positions in firms with attributes known to be associated with mean returns. The three-factor
model of Fama and French (1996) says that the expected returns in excess of risk free rate is explained
by the (1) excess market return, (2) the difference between the returns on portfolio of small stocks and
returns on portfolio of large stocks (SMB) and (3) the difference between the returns on portfolio of
high book-to-market stocks and returns on a portfolio of low book-to-market stocks (HML). The three-
factor model of Fama and French (1993) is now widely used in empirical research that requires a
model of expected returns. Among practitioners, the model is offered as an alternative to the CAPM for
estimating the cost of equity capital (for example, Ibbotson Associates), portfolio performance [(Fama
and French (2004)].

The joint nature of consumption decision and portfolio decision has also motivated research in
comparing two formulations of capital asset pricing model, that is, the consumption CAPM and
standard CAPM. Consumption-based model implies that, in equilibrium the prices of an asset equals
the expected discounted value of future pay-offs, weighted by marginal utilities of consumption. The
consumption beta appears preferable on theoretical grounds because it take account of intertemporal
nature of portfolio decision [Merton (1973), Breeden (1979)] and because it implicitly incorporates
many forms of wealth that are in principle relevant for measuring systematic risk. Merton (1973) has
suggested that investor must be compensated in terms of expected returns for bearing the shift in
opportunities set as well as taking on systematic market risk.

Another response is to incorporate conditioning information and motivates researcher to test
condition asset pricing model. It is not reasonable to assume that investors live in one period and betas
of assets remain constant, because investment decisions are made for many periods and the betas and
expected returns generally depends on nature of information available at any point of time, and they

vary over time as information set varies. We apply the conditional model in which the return

! There are several arguments on the firm specific attributes that are used to form Fama-French factors. Haugen and Baker
(1996), Daniel and Titman (1997) are of the view that such variables may be used to find assets that are systematically
miss-priced by the market. Others argue that these measures are proxies for exposure to underlying economic risk factors
that are rationally priced in the market (Fama and French (1993, 1995 and 1996). Another view is that the observed
predictive relation are largely the result of data snooping and various biases in the data (Mackinley (1995), Black (1993),
Kathari et al.(1995)



distribution is time varying due to the change in the business conditions of the economy. Following
Ferson and Harvey (1991, 1993 and 1999) and several other studies, we use the business cycle
variables as information set. The relative risk of a firm cash flow is likely to vary over the business
cycles as Jagannathan and Wang (1996) have argued that to the extent that the business cycle is
induced by technology and taste shocks, the relative shares of different sectors in the economy
fluctuate, inducing fluctuations in the betas of the firms in these sectors. For example, the stocks of the
poorly performing firms that are highly leveraged become more risky during recession. In bad times
the risk premium is high because investors want to smooth out their consumption, therefore to make
sure that investors hold their portfolio of stocks, the risk premium must be high in equilibrium. This
line of argument implies that the instrument variables that are used for conditioning information must
be related to current and future macroeconomic environment.

Extensive empirical work has been conducted for developed markets on conditional CAPM and
conditional three factor model but very few studies have been done for emerging markets. The study
by Igbal and Brook (2007) have found evidence of non-linearity in the risk return relationship and
come to the conclusion that for Pakistanis Stock market that the unconditional version of the CAPM is
rejected. Igbal er al (2008) have tested CAPM and Fama and French (1993) three-factor model for
Pakistani market and conclude that the test results explains the cross-section of expected returns by a
number of risk factors including trading volume with daily data. Javid and Ahmad (2008) have shown
that standard CAPM do not explain the risk return relationship adequately for the period 1993-2004,
however the conditional model has better performance in explaining risk-return relationship. Current
study adds to the existing literature first, by testing conditional three factor model for the firm level
data both daily as well as monthly where book-to—market value is used as variable instead of portfolio
sorted on these two attributes of the firms. Second, for more insight the investigation is done for
different time intervals as the market have different sentiment at different periods and third the
information set used for conditioning the models are different®. This study contributes to exiting
literature for emerging markets by testing consumption CAPM for Pakistani market in static and
dynamic context.

In this study first, standard CAPM is extended by including firm size and book to market value
in addition to market beta to investigate the joint roles of overall market factors, and factor related to

firm size (market equity) and style (book equity to market equity) in the cross-section of expected

> Emerging markets the return distribution is time varying due to volatile institutions, political and macroeconomic
conditions [Igbal et al (2008)]. Such type of conditions is also responsible for higher-moment asset price behavior {Igbal et
al (2008), Javid and Ahmad (2008)].
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returns in KSE. It is also investigated that Consumption risk can explain the variation in cross-section

of expected returns in meaningful way compared to market risk.

The study is organized as follows. The previous empirical literature is briefly reviewed in
section 2. Section 3 provides the empirical methodology followed in this study. The results of
unconditional and conditional three-factor CAPM are presented and discussed in Section 4 and last

section concludes the study.

2. REVIEW OF PREVIOUS EMPIRICAL FINDINGS

The well-documented failure of standard CAPM has motivated much research in to testing
multifactor asset pricing models. Due to a number of seemingly unexplained patterns in asset returns
that has led researchers to use attribute sorted portfolios of stocks to represent the factors in multifactor
model. The lack of any generally acceptable explanation and acceptance and persistence of these
patterns are the main reasons why they are described as anomalies. Some of such puzzling anomalies
are small firm effect, January effect, earning-to-price ratio, book to market value and leverage etc.
Reiganum (1981) has found that small capitalization firms have risk adjusted returns that significantly
exceeds those of large market value firm. Keim (1983) finds more than fifty percent of the excess
returns for small are concentrated in the first week of January; this effect is called January effect.
Bhandari (1988) finds that leverage is positively related to expected stock returns. The studies of Banz
(1981), Rosenberg, Reid and Lanstein (1985) and Lakonshok, Shleifer and Vishney (1994) show that
firm’s average stock return is related to size (stock price times number of shares), book-to-market
equity (the ratio of book value of common equity to its market value), earning-price ratio, cash flow-
price ratio, past sales growth. The most influential work of Fama-French three factor model in which
they add two variables besides the market return, the returns on small minus big shocks (SMB) and the
returns of high book/value minus low book/market value stocks (HML). Fama and French (1992) show
that there is virtually no detectable cross-sectional beta mean return relationship. They show that
variation on average returns of twenty-five size and book/market sorted portfolio can be explained by
betas on the latter two factors. Fama and French (1993) find that higher book-to-market ratios are
associated with higher expected returns, in their tests that also include market. Fama and French
(1995) explain the real macroeconomic aggregate non-diversifiable risks that are provided by the
returns of HML and SMB portfolios. Fama and French (1996) extend their analysis and find that HML
and SMB portfolios comfortably explain strategies based on alternative price multiplier (price-to-

earning, book-to-market), strategies based on five year sale growth and tendency of five year return to
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reverse. All these strategies are not explained by CAPM betas. Fama and French (1996) conclude that
many of CAPM average returns anomalies are related and they are captured by their three factor
model. Latter, they show in their work Fama and French (2004) its usefulness for practitioners as an
alternate model to CAPM. After Fama and French influential work several studies have extended the
standard CAPM model by using the attribute-sorted portfolios of common stocks to represent the
factors in multifactor model. These studies show that firm’s average stock return is related to size
(stock price times number of shares), book to market equity (the ratio of book value of common equity
to its market value), earning/price, cash flow/price, past sales growth [Banz (1983), Rosenbag, Raid
and Lanstein (1985) and Lakonshok, Shleifer and Vishney (1994)]. He and Ng 1994) examine whether
the size and book-to-market proxies for the risk associated with the Chen et al. (1986) macro-economic
factors or the measure of stock sensitivity to relative distress. They find that the macro-economic risk
related to Chen et al. (1986) factors are not able to explain the role of book-to-market effect, however,
book-to-market value is related to relative distress and relative distress can explain the size effect, but
only partially the effect of book-to-market value. The study by Faff (2004) tests the Fama-French
model using the daily Australian data and finds less support of three-factor model in explaining the
cross-section variation in expected returns. He comes up with negative size effect. The contradictory
evidence is found by Drew and Veeraraghavan (2003) study, who report that size and book-to-market
value explain the variation in expected returns and reject the claim that these factors are due to seasonal
phenomena or due to data snooping for Australia.

Chang, Johnson and Schill (2001) have observed that as higher-order systematic co-moments are
included in the cross-sectional regressions for portfolio returns, the SMB and HML generally become
insignificant. In contrast to Fama-French Findings Clare ez al. (1998) find a significant and prominent
role of beta in explaining expected return. The find some role of size variable however, stock prices
have no role in explain the expected return. Kathari et al. (1995) have concluded a significant role of
beta and economically small role of size variable in their findings. Therefore, they argue that SMB and
HML are good proxies for higher-order co-moments. Ferson and Harvey (1999) claim that many
multifactor model specifications are rejected because they ignore conditioning information. They show
that identified predetermined conditional variables (market return, per capita growth in durable
consumption, spread between Moody’s Baa corporate bonds and long term US corporate bond, change
in difference between 10-years treasury bond return and three-month treasury bill return, unanticipated
inflation and one month treasury bill return less the rate of inflation) have significant explanatory

power for cross-sectional variation in portfolio returns. They reject the three factor model advocated by



Fama and French (1993). They come to the conclusion that these loadings are important over and

above Fama and French three factors and also the four factors of Elton, Gruber and Blake (1995).

The study by Igbal and Brook (2007) find evidence of non-linearity in the risk return
relationship and come to the conclusion that for Pakistanis Stock market that the unconditional version
of the CAPM is rejected. Igbal et al. (2008) have tested CAPM and Fama and French (1993) three-
factor model for Pakistani market and conclude that the unconditional Fama-French model augmented
with a cubic market factor perform the best among the competing models. Latter, in their study Igbal et
al. (2008) they find that the pricing model with higher co movements does not appear to be superior to
the model with Fama-French variables. Javid and Ahmad (2008) have shown that standard CAPM do
not explain the risk return relationship adequately for the period 1993-2004, however the conditional
model has better performance in explaining risk-return relationship. The empirical investigation of
conditional higher moments in explaining the cross-section of asset return indicate that conditional
coskewness is important determinant of asset pricing and conditional covariance and conditional
cokurtosis explains the asset price relationship to a limited extent [Javid and Ahmad (2008)]. Ahmed
and Zaman (1999) attempt to investigate the risk-return relationship for Pakistani market and the
results of GARCH-M model show the presence of strong volatility clusters implying that the time path
of stock returns follows a cyclical trend. Ahmad and Qasim (2004) find asymmetric asset pricing
behavior and show that the positive shocks have more pronounced effect on the expected volatility

than the negative shocks in case of Pakistani market.

The consumption CAPM of Breeden (1978) is also a prominent model with strong theoretical
foundation. In the consumption CAPM, investors are assumed to seek to maximize a lifetime utility of
consumption function that increases at a marginally decreasing rate with higher level of real
consumption. It has less empirical support for developed markets [Mankiw and Shapiro (1988) and
numerous other studies]. The central cross-sectional prediction of the consumption CAPM is that
expected returns are linearly related to consumption betas. Breeden, Gibbons, and Litzenberger (1989)
and Wheatley (1988a) find support for consumption CAPM with the U.S. data. Wheatley (1988b)
cannot reject the linearity hypothesis with international data. Breeden, Gibbons, and Litzenberger also
discuss some of the econometric difficulties associated with consumption data. Ferson and Harvey
(1990) argue that smoothness in the growth of consumption expenditures relative to stock market
returns is responsible for contrary evidence and the smoothness comes from the way consumption data

are reported. Ferson and Harvey (1990) document difference in the variability of seasonally adjusted



consumption data analyzed in most papers and raw consumption data, but surprisingly, the model does
not fit the raw consumption data all that well either.

The consumption beta models are extensively examined using unconditional moments by
Hazuka (1984), Mankiw and Shapiro (1986) and Breeden, Gibbons and Lizenberger (1989) and other
studies. Studies that have used aggregate consumption data and other formulations have not been very
successful in fitting expected returns across assets and Singleton (1988) some of the early literature.
But a few of them include conditioning information [Ferson (1991)]

Hansen and Singleton (1982, 1983) use time series and cross-section analysis of consumption
CAPM using Hansen's (1982) Generalized Method of Moments (GMM). For the most part, the tests
reject the consumption-CAPM. The inability of the model to match seemingly reasonable levels of risk
aversion with the observed volatility of consumption growth is particularly strange finding. This is
only one of three major puzzles that the time-separable power utility consumption CAPM cannot
explain: Mehra and Prescott's (1985) equity-premium puzzle, Weil's (1989) risk-free rate puzzle, and
Backus, Gregory, and Zin's (1989) term structure puzzle. The attempts to explain the puzzles have
generated a richer set of models. For example habit formation models of Abel (1990), Constantinides
(1990), and Campbell and Cochrane (1999) attempt to explain equity premium by formulating a model
in which utility depends on past consumption.

Campbell (2000) reviews asset pricing, especially the consumption CAPM, the stochastic
discount factor and explains empirical puzzles documented in the consumption CAPM literature. Chen,
Roll and Ross (1986) and Cochrane (1996) conduct tests that test the consumption CAPM against the
mean-variance CAPM, the arbitrage pricing theory (APT) and an investment-based CAPM. In
addition, Fama (1991) also discusses the relative performance of tests of the consumption CAPM as
part of his review of efficient markets and tests of asset pricing models.

This is the one of the first study to test consumption CAPM for emerging market Pakistan Through
a comparison of relative performance of standard CAPM and consumption CAPM we try to seek if
beta can not explain the cross-section variation in expected return, then whether Fama-French variables

or consumption growth per capita is able to explain the expected returns.

3. EMPIRICAL METHODOLOGY AND DATA
The poor empirical response of standard CAPM [Javid and Ahmad (2008) and Igbal and Brooks
(2007)] has motivated to extend the standard CAPM by incorporating Fama and French (1993)

variables, in order to examine whether these variables can explain the portion of expected return, which



can not be explained by CAPM.” The two step procedure is followed, the betas or sensitivity of asset
return to market return and firm characteristic variables (size, and book-to-market value), which
capture anomalies are estimated in the first stage. The second stage estimates the cross-section
variation in expected returns is explained due to these firm characteristics®. The following time series

regression model is estimated in the first stage:
ty = Po + Bruts + By IM(BE/ME) + 55, In(ME) + ¢, ey

The risk premium associated with these risk factors is estimated by cross-section regression equation

(),
ry= ﬂo + ;i’R]WﬂR}W + ﬂ’BMﬁBM + j“SlZEﬁSIZE +é&, (2)

where 1, is excess market return, In(ME) is the natural log of market value of asset i and In(BE/ME)
is the natural log of ratio of book-to-market value. The Bs measure the sensitivity of each asset
associated to these variables. The As are cross-section regression coefficients which indicate the extent
to which the cross-section of asset returns can be explained by these variables at each year. Then time
series means of these estimates are tested for significance The Fama French methodology allows f3 to
compete as an explanatory variable with alternative explanatory variables. Fama-McBeth t-values are

calculated and adjusted for Shanken (1992) adjustment factor.

The conditional information is very important in case of firms characteristic as well. Fama
and French (1989) document time variation in risk premium. Time variability is captured by estimating
Davidian and Carroll (1987)° betas by using predetermined lagged macro variables as instruments
[Schwert (1989), Ferson and Harvey (1993)]. The information set Z;; includes lagged predetermined

macroeconomic variable (market return, call money rate, term structure, industrial production, inflation

? The ratios involving stock prices have information about expected returns missed by the betas. The is because stock’s
price depends not only on expected cash flows but also on the expected returns that discount expected cash flow back to the
present. Thus a high expected returns implies a high discount rate and a low price. These ratios thus can expose deficiency
of CAPM that can not be explained by beta [Basu (1978)]. The earning-price ratio, debt-equity, and book-to-market ratios
play their role in explaining expected return.

* The empirical analysis of individual assets returns have always doubts because of possible non- synchronous returns
[Harvey and Siddique (1999)]. To reduce such concerns the betas are estimated by following Scholes and William (1977)
suggestion that instrument variable is a better choice. Thus GMM is used for the time series estimation. The cross-section
regression have problem because the returns are correlated and heteroskedastic, therefore GLS is used in cross-section
regression In addition, since betas are generated in the first stage and then used as explanatory variables in the second
stage, the regressions involve error-in-variables problem. Therefore t-ratio for testing the hypothesis that average premium
is zero is calculated using the standard deviation of the time series of estimated risk premium which captures month by
month variation following Fama and McBeth (1973). We also calculated alternative t-ratios using a correction for errors in
beta suggested by Shanken (1992)

> The method is discussed in detail in appendix B



rate, and exchange rate and oil prices growth) and a constant. The betas are allowed for time variation
depending on Z, by making them linear functions of predetermined instruments following Shanken

(1990), Ferson and Harvey (1991, 1993, 1999), Ferson and Schadt (1996) and other studies. In order to

introduce time-variability, equation (1) is written in conditional form as follows,

r= ot Ben B (|2, )+ :BBMEr—l(BE/ME)|Zr—1) + IBSizeEr—l(ME| Zr—1>) +&, (3)

The cross-section regression equation takes the following form which estimates the risk premium by

using GLS,

= 2o + B + 2o Bovt + A3 Bz + €4 “)
Where A is the intercept and As are the slope coefficient using three risk factors, and fj are
time series estimated factor sensitivities. A t-ratio for testing the hypothesis that the average premium
is zero is calculated using the standard deviation of the time series of estimated risk premium, as
suggested by Fama and McBeth (1973). Since estimated betas are used in second stage regressions,

the regression involves error-in-variables. These t-ratios are adjusted for correction as suggested by

Shanken (1992)°. The R?is average of month by month coefficient of determination.

To estimate the conditional Fama-French model, the two-step procedure, a modified
version of Fama and McBeth (1973) is applied. In conditional Fama-French model, the relevant
conditional betas (market return, size, book-to-market value) are estimated as inverse of conditional
variance-covariance matrix, multiplied by a vector of conditional covariance of an asset’s return with
the risk variables. First of all conditional variances are estimated by Davidian-Carroll (1987) method,
which form the diagonal of variance-covariance matrix. Next, covariance terms are estimated to
complete the variance-covariance matrix. Then for each month the vector of conditional betas is
computed by inverting the 3x3 conditional variance-covariance matrix of the risk factors and post-
multiplying the result with the vector multiplied by 3x1 vector of conditional covariance of risk factor
with an asset’s return. This process is repeated for each of the 49 assets. By using these matrices of
conditional betas, the cross section equation (4) is estimated month by month and slope coefficient
yield risk premiums for each month. The average of economic risk premiums is then tested for the

significance of its difference from zero.

66 Shanken (1992) suggests multiplying G (ﬂ; )? by the adjustment factor[1 + (u, — ﬂtl.t )1/ o?

' » where 1 is mean of

market return and 0, is standard deviation of market return.



In intertemporal setting assets are priced according to their covariance with aggregate
marginal utility of consumption (Lucas (1978), Breeden (1980) and Cox et al (1985)). The intuition is
that individuals adjust their intertemporal consumption streams so as to hedge against changes in
opportunity set. In equilibrium asset that move with consumption, that is assets for which consumption
beta is greater than zero is less valuable than is those that can ensure against adverse movement in
consumption; that is those for which beta consumption is less than zero. The investor is risk averse,
therefore it follows that risk premium for consumption risk is positive.

As in standard CAPM, in consumption CAPM the model relates the return on asset ito the
systematic risk; the measure of systematic risk however, is its covariance with consumption growth

(InCG). In order to examine if market beta i1s not explaining the cross-section variation in the

expected return, consumption beta is incorporated in standard CAPM to see that consumption-based
measure of risk better explains the variation in cross-section of returns. We follow the procedure
adopted by Fama-McBeth involving two steps, this procedure is also adopted by Mankiw and Shapiro
(1988) and other studies,

rit :ﬂor +ﬁrmrm+ﬂcgcg +git (5)

rit = /10 + //i’]ﬂ + /14ﬂcg + git (6)

First, the changes in asset returns are linked to the changes in market return and consumption growth
variables, therefore, in step one the excess return of each asset is regressed on consumption growth per
capita and market return using the time series regression given in equation (5) by GMM method.

The slope coefficients in these time series regression give estimates of assets’ sensitivity to
economic state variables called betas. The estimated sensitivity or factor loadings are used as
independent variables in cross-sectional regressions equation (6) with asset excess return of that month
being the independent variable. These two steps are repeated for each month and time series of these
estimates are obtained. The next step is to test time series mean of these estimates for significance.
Then conditional information is allowed by predetermined instrument and conditional betas are
estimated by Davidian and Carroll (1987) method. These time varying betas are used to estimate time
varying risk premium for each month. The information set Z.; includes lagged predetermined
macroeconomic variable (market return, call money rate, term structure, industrial production, inflation
rate, exchange rate and oil prices growth) In order to introduce time-variability equation (5) is written

in conditional form as follows,
r;'t = ﬂOt + ﬂrmEr—l (rmt |Zr—1 ) + ﬂc‘gEt—l(CG)|Zt—l ) +8il (7)

The risk premium are estimated by following cross-section equation estimated by GLS as
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rit = /101‘ + ﬂ'rmﬁrcm + /lcg ﬂ:g + git (8)

Where 4, risk premium for market risk and A, is risk premium for consumption risk.

Data and Sample

The econometric analysis to be performed in the study is based on the data of 49 firms listed on the
Karachi Stock Market (KSE), the main equity market in the country for the period July 1993 to
December 2004. These 49 firms’ turnover contributed 90% to the total turnover of KSE in the year
2000.” In selecting the firms three criteria were used: (1) companies have continuous listing on
exchange for the entire period of analysis; (2) almost all the important sectors are covered in data and
(3) companies have high average turnover over the period of analysis.

From 1993 to 2000, the daily data on closing price turnover and KSE 100 index are collected
from the Ready Board Quotations issued by KSE at the end of each trading day, which are also
available in the files of Security and Exchange Commission of Pakistan (SECP). For the period 2000 to
2004 the data are taken from KSE website. Information on dividends, right issues and bonus share
book value of stocks are obtained from the annual report of companies. Using this information daily
stock returns for each stock are calculated.® The six months treasury-bill rate is used as risk free rate
and KSE 100 Index as the rate on market portfolio. The data on six-month treasury-bill rates are taken
from Monthly Bullion of State Bank of Pakistan. The test of CAPM is carried out on individual stocks.

In the conditional three-factor CAPM model and conditional consumption CAPM model, the
information set consisting of lag business cycle variables is used. The emerging markets have special
characteristics, which make them different from developed markets, so the choice of information
variables is different. The set of instrument variables is selected following two criteria. First, the
instrument variables in information set are standard and commonly used in literature and they drive the
business conditions in the Pakistan. These variables include first lag of the following variables: market
return, inflation rate, inter bank call money rate, term structure, foreign exchange rate, industrial
production growth and crude oil price growth. The data for these macro variables are collected at
monthly frequency and are taken from Monthly Bulletin of State bank of Pakistan. The real

consumption per capita is available on annual basis; therefore we split annual information of

7 Appendix Table A1 provides the list of companies included in the sample and Tables A.

*R=InP —InP , whereR,is stock return and P , the stock price is adjusted for capital changes

that is dividend, bonus shares and rights issued.
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consumption on twelve months. The set of information variables, their notations and data sources are

given in Table 1.

Table 1. Set of Instrument Variables

Definition Data Source

Market Return defined as KSE 100 Index (RM) Ready Board Quotations of KSE and KSE website
Manufacturing Output Index (IP) Monthly Statistical Bullion, SBP

Per Capita Real Consumption (C ) Economic Survey

Call Money Rate (CR) Monthly Statistical Bullion, SBP

Term Structure: Difference b/w 10-year government

bond yield and 6-month treasury bills rate (TS) Monthly Statistical Bullion, SBP

Whole Sale Price Index (WPI) Monthly Statistical Bullion, SBP
Oil Price Index (O) OPEC Website
Foreign Exchange rate (E) Monthly Statistical Bullion, SBP

4 EMPIRICAL FINDINGS

The extended CAPM model with firm attributes is estimated by using modified version of Fama and
McBeth (1973) estimation procedure. The results of this time series are given in the appendix Table
A3. In the second step these factor sensitivities are used as explanatory variables and cross section
regression is estimated for each month to find reward or risk premium associated with these factors for
unconditional multifactor model. The average of these cross-section coefficients are presented in Table
2.

In three-factor Fama-French (1993) model, time series regression (1) is done by applying GMM
estimation technique using the lag explanatory variables as instruments. The results indicate that asset

returns are positively related to market risk £, . The parameters of sensitivity to firm attribute (size,
and book-to-market value), that is S, and f,, have a mix relationship. The effect of increase in

size of the firm and book-to market value on asset returns is not consistent as indicated by the

estimated values of f,,, and . but for most of the firms it is positive, while only for few firms this

factor loadings is negative.

With the addition of Fama-French variables in the cross-section equation, the premium for market
beta remains inconclusive and insignificant. The relationship between the cross-section of returns and
size is negative but insignificant for most of the sub-periods. When the book-to market variable is
incorporated with beta risk, the premium for market risk again becomes negative but insignificantly
different from zero. The premium for book-to market value is insignificant with mixed sign. The
results remain the same when size and book-to-market-value variables are both incorporated in the

cross-section model. This suggests that the risk factors associated with market return, size and style of
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the firm are not significantly rewarded in the market. The intercept terms are significantly different

from zero. This result is consistent with findings in literature, such as the one for the UK market by

Clare, Priestly and Thomas (1998).

Table2: Average Risk Premium of Unconditional Three-Factor CAPM

ﬂ”Oz ﬂ’RM ﬂ’BM ﬂSlZE R?
ry= ﬂo + ﬂ’RMﬂRM + ﬂ“BMﬂBM +é&;,
1993-1995 -0.01 0.01 0.13 0.23
(-0.62) (1.36) (0.42)
[-0.62] [1.35] [0.24]
1996-1998 -0.02 -0.01 0.04 0.22
(-0.87) (-2.97) (0.12)
[-0.86] [-2.96] [0.11]
1999-2001 -0.03 0.001 0.52** 0.19
(-1.46) (-0.91) (1.90)
[-1.43] [-0.91] [0.35]
2002-2004 0.04 0.00 0.02 0.36
(1.44) (0.06) (0.05)
[1.32] [0.06] [0.05]
1993-1998 -0.02 0.00 0.08 0.20
(-1.06) (-1.39) (0.36)
[-1.05] [-1.39] [0.27]
1999-2004 0.001 0.00 0.27 0.33
(0.16) (-0.47) (1.10)
[0.16] [-0.47] [0.37]
1993-2004 -0.01 0.00 0.18 0.23
(-0.63) (-1.41) (1.20)
[-0.63] [-1.41] [0.57]
ry= Ao + /1RM ﬂRM + ZSIZEﬂSIZE +é&,
1993-1995 0.00 0.00 -0.04 0.21
(-0.23) (1.08) 9-0.31)
[-0.23] [1.07] [-0.30]
1996-1998 -0.02*** -0.01 -0.05 0.26
(-1.83} (-2.58) (-0.46)
-1.82 [-2.58] [-0.43]
1999-2001 0.001 -0.01 0.17*** 0.22
(-0.33) (-1.76) (1.72)
[-0.33] [-1.76] [0.85]
2002-2004 0.02* 0.00 0.23* 0.36
(2.90) (-0.44) (2.24)
[2.76] [-0.44] [1.88]

continued on the next page
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(continued) Table2: Average Risk Premium of Unconditional Three-Factor CAPM

}“Ot ﬂ’RM ﬂ’BM ﬂSlZE R?
1993-1998 -0.01 0.001 -0.04 -0.29
(-1.54) (-1.23) (-0.55)
[-1.54] [-1.23] [-0.52]
1999-2004 0.01*** 0.002 0.20* 0.47
(1.66) (-1.37) (2.50)
[1.63] [-1.37) [2.10]
1993-2004 0.001 -0.00 0.08*** 0.27
(0.19) (-1.92) (1.63)
[0.19] [-1.92] [1.54]
ry= /10 + /IRM IBRM + ﬂ'BM ﬂBM + ﬂ“SIZEﬁSIZE +&,
1993-1995 -0.03 0.01 0.34 -0.05 0.25
(-0.88) (1.22) (0.85) (-0.46)
[-0.87] [1.21] [0.24] [-0.42]
1996-1998 -0.01 -0.01 -0.03 -0.05 0.26
(-0.50) (-2.49) (-0.09) (-0.43)
[-0.50] (-2.49) [-0.09] [-0.40]
1999-2001 -0.03 -0.01 0.42 0.15 0.27
(-1.32) (-1.48) (1.28) (1.47)
[-1.28] [-1.48] [0.29] [0.81]
2002-2004 0.03 0.00 -0.11 0.23* 0.50
(1.23) (-0.49) (-0.31) (2.22)
[1.14] [-0.49] [-0.22] [0.85]
1993-1998 -0.02 0.00 0.14 -0.05 0.28
(-0.96) (-1.08) (0.49) (-0.63)
[-0.95] [-1.08] 0.28 -0.58
1999-2004 0.001 0.002 0.16 0.19* 0.48
(0.02) (-1.21) (0.57) (2.32)
[0.02] [-1.21] [0.30] (1.05]
1993-2004 -0.01 -0.001 0.15 0.07 0.39
(-0.68) (-1.71) (0.79) (1.35)
[-0.68] [-1.70] [0.43] [1.04]

Note: The two set of t-values are reported, Fama-McBeth t-values in round bracket and error adjusted Shanken t-values in

square bracket. The * shows significant at 1%, ** is significant at 5% and *** is significant at 10% level.
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Table 3: Average Risk Premium of Conditional Three-Factor CAPM

/101 ﬂ“RM ﬂ“BM ﬂ‘SIZE R2
rit: ;10[ + A;Mﬁrm + //{’;MﬂBM + git
1993-1995 -0.05 0.01 3.88 0.21
(-0.89) (0.71) (1.37)
[-0.82] [0.69] [0.03]
1996-1998 -0.01 0.002 0.39 0.20
(-0.50) (-0.12) (0.31)
[-0.49] [-0.11] [0.08]
1999-2001 0.00 0.00 0.67 0.29
(0.04) (0.16) (0.55)
[0.03] [0.16] [0.09]
ﬂot ﬂ'RM ABM ﬂ“SIZE R2
2002-2004 0.05 0.01 0.19 0.23
(1.49) (0.28) (0.17)
[1.42] [0.27] [0.08]
1993-1998 -0.03 0.001 1.98 0.26
(-1.03) (0.24) (1.35)
[-1.03] [0.23] [0.07]
1999-2004 0.03 0.01 0.43 0.26
(1.57) (0.58) (0.51)
[1.54] [0.58] [0.12]
1993-2004 0.00 0.001 1.17 0.26
(0.03) (0.58) (1.41)
[0.03] [0.58] [0.12]
ry= ﬂo: + /’i’l;{Mﬂrm + //{%IZEﬁSIZE +é&;,
1993-1995 0.05 0.01 0.88 0.30
(1.38) (0.79) (0.53)
[1.11] [0.77] [0.05]
1996-1998 -0.13 0.00 4.62*** 0.30
(-1.86) (-0.20) (1.61)
[-1.42] [-0.19] [0.04]
1999-2001 0.06 0.01 0.84 0.29
(1.14) (0.38) (0.37)
[0.97) [0.37] [0.05]
2002-2004 0.04 0.01 0.35 0.24
(0.84) (0.84) (0.18)
[0.82] [0.83] [0.05]
1993-1998 -0.05 0.00 2.92%** 0.26
(-1.10) (0.22) (1.68)
[-1.08) [0.21] [0.66]
1999-2004 0.05 0.01 0.59 0.26
(1.38) (0.44) (0.40)
[1.26) [0.44] [0.07]

continued on the next page



continued)Table 3: Average Risk Premium of Conditional Three-Factor CAPM

/101 lRM lBM /ISIZE R2
1993-2004 0.00 0.01 1.34 0.26
(0.14) (0.71) (1.17)
[0.14] [0.71] [0.09]
ry= 20: + AI;M :Brm + ﬂ“;?M ﬂBM + ﬂ“fS‘IZEﬂSIZE +&,
1993-1995 0.01 0.01 2.67 -1.53 0.29
(0.22) (0.78) (0.90) (-0.90)
[0.22] [0.76] [0.03] [-0.05]
1996-1998 -0.16** 0.00 3.17 4.42 0.32
(-1.99) (-0.20) (1.08) (1.52)
[-1.35] [-0.19] [0.04] [0.04]
1999-2001 0.07 0.00 1.65 0.52 0.30
(0.96) (0.22) (0.69) (0.24)
[0.78] [0.22] [0.05] [0.05]
2002-2004 0.03 0.01 3.40 1.07 0.25
(0.48) (0.84) (1.44) (0.56)
[0.48] [0.83] [0.04] [0.05}
1993-1998 -0.08 0.00 2.94 1.71 0.33
(-1.57) (0.21) (1.42) (0.96)
[-1.39] [0.20] [0.05] [0.06]
1999-2004 0.05 0.01 2.53 0.80 0.28
(1.04) (0.67) (1.51) (0.55)
[0.95] [0.67] [0.06] [0.07]
1993-2004 -0.01 0.00 2.73* 1.24 0.35
(-0.31) (0.62) (2.07) (1.09)
[-0.31] [0.61] [0.08] [0.09]

Note: The two set of t-values are reported, Fama-McBeth t-values in round bracket and error adjusted Shanken t-values in
square bracket. The * shows significant at 1%, ** is significant at 5% and *** is significant at 10% level.

At the next stage of analysis the time variability is allowed in betas and risk premium to estimate
conditional three-factor model. The conditional betas of market return, size and style of firm variables
are induced by Dividian-Carroll Method. These variables are conditional on a vector of lagged
business-cycle variables. Then these time varying betas are used to estimate time varying risk premium
month by month in the second stage. The averages of these risk premiums are reported in Table 3

The conditional Fama-French (1992) model shows some improvement in explaining the cross-
section variation in the expected returns (Table 3) over the results of unconditional Fama-French model
(Table 2). The inclusion of conditional size variable in the model has made the market risk premium
significantly different from zero in 1993-95 and marginally positive and significant in 2000-04 and for
overall period 1993-04. The premium of size of the firm is positive and significant only for period

2000-04, and remains inconclusive and insignificant for rest of the periods. The relationship between
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average returns and conditional book-to-market-value is positive and significant in the sub-periods
1999-2001, 1999-2004 and overall period. When the standard CAPM is augmented by the size and
style variables, the market risk premium become significantly different from zero in 1993-1995 and
2000-2004. The book-to-market value is positively and significantly priced in 1999-2001, 1999-2004
and in overall sample period 1993-2004. The size risk premium is marginally significant in 2000-2004
only and for the rest of period under study it remains inconclusive. These results differ from the ones
obtained in a series of papers for US market by Fama and French (1992, 1993, 1995, 1997, 2004),
which suggest that these variables have important role in explaining cross-section of expected returns
and these variables outperform market return. Similarly Chan, Hamao and Lakonishol (1991) find a
strong relationship between book-to-market value and average return in Japanese market, while
Capual, Rowley and Sharpe (1993) observe a similar that is book-to-market value effect in four
European stock markets. Likewise Fama and French (1998) find that the price ratios produce same
results for twelve major emerging markets. The findings given in Table 3 also give support to the fact
that time varying firm attributes have only limited role in Pakistani market in explaining asset price
behavior.

At the third stage of analysis the standard CAPM is then extended by including consumption
beta to compare the empirical performance of consumption CAPM to that of standard model. In the
first step market beta and consumption beta are estimated by GMM method and lag explanatory
variables are used as instruments. The results are presented in appendix table A4. Then in the next step
average asset returns are regressed to see which measure of risk is better explanatory variable of cross-
section variation of expected returns.

The systematic market risk and systematic consumption risk is measured by time-series
regression given in equation (5). The time series results presented in Table A4 results indicate that

market risk f 1is positive; as the overall market return go up (down), the stock returns also rises
(declines). The consumption growth and asset returns are inversely related as shown by f,, for most

cases, showing that as the growth rate of per capita consumption rises, the assets returns decline. At the
second stage of estimation cross-section regression equations are estimated by using the factor loadings
obtained from time series regressions at the first stage as explanatory variables. The results reported in
Table 4 indicate the risk premium for consumption growth risk is positive and significant for sub-
periods 1999-2001 and 1999-2004. For the rest of sub-periods and overall period consumption-risk
premium is not significantly different from zero. The results presented in the table shows that the
market risk is not rewarded; rather increase in market risk results in decrease in the assets’ average
return. The average of intercepts is significantly different from zero. Although the risk premium for the
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consumption risk is positive as expected by the theory, on overall basis the consumption CAPM does

show some improvement over the standard CAPM.

Table 4: Average Risk Premium of Unconditional Consumption CAPM

Years Ao, Ay Aoy R’
rit = /10 + ﬂ“lﬂrm + ﬂ“4ﬂcg + 8it

1993-1995 0.01 -0.01 0.004* 0.27
(1.12) (-1.50) (3.41)
[1.10] [-1.50] [3.41]

1996-1998 -0.02¢ -0.01 0.002 0.23
(-2.28) (-0.64) (0.27)
[-2.24] [-0.64] [0.27]

1999-2001 0.00 0.00 0.002 0.22
(0.28) (0.43) (1.19)
[0.28] [0.43] [1.19]

2002-2004 0.02* 0.02** 0.003* 0.25
(3.05) (1.76) (3.54)
[2.91] [1.72] [3.52]

1993-1998 -0.01 -0.01*** 0.002* 0.22
-1.11 (-1.35) (2.51)
-1.11 [-1.35] [2.50]

1999-2004 0.01* 0.01*** 0.002* 0.27
(2.15) (1.48) (3.32)
[2.11] [1.46] [3.31]

1993-2004 0.001 0.01 0.004 0.32
(0.62) (0.08) (0.66)
[0.62] [0.08] [0.66]

Note: The two set of t-values are reported, Fama-McBeth t-values in round bracket and error adjusted Shanken t-values in
square bracket. The * shows significant at 1%, ** is significant at 5% and *** is significant at 10% level.

The results for conditional consumption CAPM are given in Table 5. The time variability is
captured by estimating betas for market return and consumption growth by Dividian Carroll Method
(1987). The market return and consumption growth are regressed on lagged business cycle variables
(market return, call money rate, industrial production, inflation and growth in oil prices) and intercept
and time-varying betas are estimated for each month. The time varying betas are used as explanatory
variables in the cross-section regression and therefore time varying risk premiums are estimated. The

results are showing improvement compared to the results of unconditional consumption CAPM model.
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Table 5: Average Risk Premium of Conditional Consumption CAPM

Years Ay, A }“vg R’
r;'t = /i’Ot + ﬂ'rmﬂ:m + ﬁc'g ﬂccg + 8it
1993-1995 0.67* -0.01* 0.02* 0.32
(3.27) (-3.82) (3.08)
[0.481] [-3.82] [2.94]
1996-1998 1.00* -0.036* 0.03* 0.25
(3.89) (-10.20) (3.62)
[2.38] [-9.81] [3.34]
1999-2001 0.725* -0.002 0.03* 0.30
(3.08) (-0.76) (3.19)
[2.417] [-0.76] [3.00]
2002-2004 0.65* 0.032* 0.03* 0.34
(2.61) (9.43) (3.12)
[2.39] [8.76] [2.93)
1993-1998 0.85* -0.03* 0.03* 0.39
(5.48) (-11.60) (5.15)
[4.64] [-11.44] [4.83]
1999-2004 0.69* 0.02* 0.02* 0.38
(3.92) (6.17) (4.35)
[2.56] [6.01] [4.10]
1993-2004 0.77% -0.004* 0.02 0.41
(10.18) (-3.93) (10.37)
[1.31] [-3.93] [9.74]

Note: The two set of t-values are reported, Fama-McBeth t-values in round bracket and error adjusted Shanken t-values in
square bracket. The * shows significant at 1%, ** is significant at 5% and *** is significant at 10% level.

The average of intercepts is significantly different from zero for the sub-period 1993-1998 and 1999-
2004. The premium for market risk is inconclusive and insignificant for all sub-period and overall
period. The premium for consumption beta is positive and significant for most of the sub-periods and
overall period. These findings suggest the conditional consumption CAPM is more consistent with the
data than is the standard CAPM or the unconditional consumption CAPM for Pakistani market. These
results are consistent with Ferson (1990), wherein for US market conditional consumption betas seems
to fit the model better than asset market betas.

The incorporated Fama French variables have some role in addition to market return in explaining
cross-section of expected returns. Igbal et al. (2008) come up with the same conclusion for Pakistani
market that adding size and book-to-market factors improve the performance of CAPM Fama and

French (1992) argued that size and book-to-market value are not themselves state variables, the higher
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average returns on small-stocks and high book-to-market stocks reflect unidentified state variables that
produce un-diversifiable risks in returns that are not captured by the market return and are priced
separately from the market return. Fama and French (1995) show that there are similar size and book-
to-market patterns in the covariance of fundamentals like earning and sales. Our findings are consistent

with Clare et al. (1994) for UK and Faff (2004) for Australia.

The results indicate that consumption CAPM is supported by the Pakistani market, even on
theoretical grounds consumption CAPM is appeared superior to the standard CAPM. This is due to fact
that consumption beta contain much more information than the market beta. These findings are

contrast to US findings by Mankiw and Shapiro (1988) and Germany by Sauer and Murphy (1992).

5 CONCLUSIONS
The standard CAPM is extended with Fama-French (1992) variables, size and book-to-market value, in
unconditional and conditional setting. The observation is that the dynamic size and style coefficient
explain the cross-section of expected returns in some sub-periods. The consumption risk is
incorporated in standard CAPM in static and dynamic way. The findings reveal that the market rewards
systematic risk for higher returns, but the relevant measure for systematic risk appears to be conditional
consumption beta rather than market beta. This evidence leads to investigate macroeconomic risks that

can describe the variation in expected return in a more complete and meaningful way.
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Appendix A

Table Al: List of Companies included in the Sample

Name of Company Symbol Sector

Al-Abbas Sugar AABS Sugar and Allied

Askari Commercial Bank ACBL Insurance and Finance
Al-Ghazi Tractors AGTL Auto and Allied

Adamjee insurance Company AICL Insurance

Ansari Sugar ANSS Sugar and Allied

Askari Leasing ASKL Leasing Company

Bal Wheels BWHL Auto and Allied

Cherat Cement CHCC Cement

Crescent Textile Mills CRTM Textile Composite

Crescent Steel CSAP Engineering

Comm. Union Life Assurance CULA Insurance and Finance
Dadabhoy Cement DBYC Cement

Dhan Fibres DHAN Synthetic and Rayon

Dewan Salman Fibre DSFL Synthetic and Rayon

Dewan Textile DWTM Textile Composite

Engro Chemical Pakistan ENGRO  Chemicals and Pharmaceuticals
Faisal Spinning. FASM Textile Spinning

FFCL Jordan FFCJ Chemicals and Pharmaceuticals
Fauji Fertilizer FFCL Fertilizer

Fateh Textile FTHM Textile Composite

General Tyre and Rubber Co. GTYR Auto and Allied

Gul Ahmed Textile GULT Textile Composite

Habib Arkady Sugar HAAL Sugar and Allied

Hub Power Co. HUBC Power Generation & Distribution
I.C.I. Pak ICI Chemicals and Pharmaceuticals
Indus Motors INDU Auto and Allied

J.D.W. Sugar JDWS Sugar and Allied

Japan Power JPPO Power Generation & Distribution
Karachi Electric Supply Co. KESC Power Generation & Distribution
Lever Brothers Pakistan LEVER Food and Allied

Lucky Cement LUCK Cement

Muslim Commercial Bank MCB Commercial Banks

Maple Leaf Cement MPLC Cement

National Refinery NATR Fuel and Energy

Nestle Milk Pak Ltd NESTLE Food and Allied

Packages Ltd. PACK Paper and Board

Pak Electron PAEL Cables and Electric Goods
Pakistan Tobacco Company PAKT Tobacco

Pakland Cement PKCL Cement

Pakistan State Oil Company. PSOC Fuel and Energy

PTCL (A) PTC Fuel and Energy

Southern Electric SELP Cables and Electric Goods

ICP SEMF Modarba SEMF Modarba

Sitara Chemical SITC Chemicals and Pharmaceuticals
Sui Southern Gas Company SNGC Fuel and Energy

Sui Northern Gas Company SSGC Fuel and Energy

Tri-Star Polyester Ltd TSPI Synthetic and Rayon

Tri-Star Shipping Lines TSSL Transport and Communication
Unicap Modarba UNIM Modarba
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Table A2. Summary Statistics of Daily Stock Returns

Company | No. of Obs. Mean St. Dev.  Skewness  Excess Kurtosis  Jarque-Bera
AABS 1990 0.13%%* 3.57* 0.65% 4.54% 1849.67*
ACBL 2697 0.10%** 2.81% -0.02 8.62* 8342.60*
AGTL 2094 0.21%* 3.15% 0.40 11.48%* 11556.03*
AICL 2681 0.08 3.54% 0.02 8.25% 7604.82*
ANSS 1544 0.00 7.75% -0.61 11.34%* 8364.52*
ASKL 2426 0.09 3.46%* 0.22 8.32% 7016.92*
BWHL 1644 -0.01 4.61% 0.31 7.29% 3665.67*
CHCC 2491 0.07 3.42% 0.36%* 4.36% 2023.86*
CRTM 2149 0.07 4.36* 0.20 11.14* 11127.45*
CSAP 1829 0.12 4.44% 0.49 12.77% 12504.90*
CULA 1664 0.06 431% 0.34 6.07* 2528.65*
DBYC 2166 0.00 6.57* 0.45 16.36% 24229.89*
DHAN 1489 -0.05 4.34% 1.37% 9.23% 5749.70%
DSFL 2707 0.02 3.25% 0.48%* 4.85% 2753.04*

DWTM 385 -0.02 4.90* 0.68 11.43* 2125.84
ENGRO 2660 0.08 2.63* 0.11 8.55% 8107.69%
FASM 1405 0.18 2.96* -1.28 23.45% 32574.22*
FFCJ 2080 0.03 3.26%* 0.62%* 7.23% 4656.48%*
FFCL 2704 0.08 2.29% -0.24 5.54% 3479.76*
FTHM 239 0.50 8.33*% 0.39 5.63% 321.46%
GTYR 2192 0.08 3.51%* 1.40% 13.89% 18339.20*
GULT 587 0.26 5.96% 0.43%* 10.28%* 2601.98*
HAAL 1863 0.20** 3.81% 0.45% 3.77* 1167.39*
HUBC 2380 0.08 3.13% -0.81 17.86*%* 31877.97*
ICI 2667 0.03 2.90* 0.34 4.32% 2128.42%
INDU 2659 0.06 3.13% 0.59%** 4.41% 2307.69*
JDWS 1716 0.14 5.74% 0.25%* 8.01* 4607.77*
JPPO 1944 -0.02 4.10* 0.94* 8.13* 5637.21%
KESC 2702 -0.02 3.97* 0.69* 6.52% 5002.83*
LEVER 2429 0.06 2.35% 0.51%*%* 8.54* 7491.23*
LUCK 2310 0.04 4.13% 0.47%%* 6.31% 3914.20%*

MCB 2714 0.08 3.20%* -0.07 4.76* 2567.14*
MPLC 2430 -0.04 4.18% 0.54 3.75% 1540.80*
NATR 2391 0.09 3.19% 0.47%%%* 6.14%* 3850.41%*

NESTLE 986 0.26** 4.18% 0.14 7.44% 2279.29*
PACK 1856 0.09 3.20%* -0.43 10.24* 8169.93*
PAEL 1933 0.02 5.79* 0.42 19.20* 29760.13*
PAKT 1862 0.01 3.97* -0.02 9.26* 6654.47*
PKCL 1776 0.02 4.53*% 0.21 5.57* 2307.90*
PSOC 2713 0.11%** 2.71% -0.28 11.19%* 14189.96*

PTC 2402 0.03 2.80* 0.08 7.35% 5415.82%
SELP 2024 0.01 3.92% -0.47 43.68* 161003.70*
SEMF 2598 0.10 3.14%*%* 0.91%*%* 9.67%%* 10486.12%*
SITC 1807 0.09 3.24% 0.38 11.33% 9708.85*
SNGP 2711 0.08 3.13%* 0.29 4.59% 2418.05*
SSGC 2706 0.05 3.25% 0.56 10.77%* 13220.94*
TSPI 1833 -0.05 11.32% 0.12 7.71% 4542.77*
TSSL 1304 -0.11 8.79%* -0.34 18.43* 18478.51*
UNIM 1999 -0.04 10.35% 0.54 16.61% 23068.60*

Note: .The * shows significant at 1%, ** is significant at 5% and *** is significant at 10%.
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Table A3 : The Coefficient of Market Factor Sensitivity

ﬂOt ﬂrm IBBM ﬁSIZE RZ

AABS -0.02 0.30" -0.03* 0.06™** 0.19
ACBL 0.03 0.95* 0.01 0.00 0.53
AGTL 0.14™ 0.38* 0.04* 0.04* 0.18
AICL 017 1.46* 0.002 -0.02 0.51
ANSS 0.47* 0.46 0.06* 0.002* 0.23
ASKL -0.27*** 0.87* 0.01 0.06* 0.41
BWHL -0.44* 0.16 -0.01 0.06* 0.47
CHCC 0.32* 0.90* 0.04* 0.01* 0.54
CRTM 0.31*** 0.91* 0.02* -0.01 0.40
CSAP 0.10 0.63" 0.02* 0.01 0.26
CULA 0.10 0.40* 0.00 -0.01 0.21
DBYC 0.33™ 1.15% 0.04* 0.01 0.41
DHAN -0.04 1.10* 0.02 0.03 0.46
DSFL 0.01 1.33* 0.003 0.002 0.56
DWTM 0.40 0.34* 0.04* 0.02 0.33
ENGRO 0.08 0.76% 0.002 -0.01 0.35
FASM 0.20 0.58* 0.04* 0.04 0.24
FFCJ -0.31 -0.07 0.00 0.03 0.42
FFCL 0.10 0.81* 0.00 -0.01 0.52
FTHM -0.01 0.05 0.00 0.00 0.41
GTYR 0.57 0.73~ 0.04* -0.02 0.31
GULT -0.31 0.13 0.00 0.04 0.44
HAAL 0.03 0.52 0.03 0.04 0.23
HUBC -0.57 1.33 0.00 0.06 0.72
ICI 0.04 1.26 0.00 -0.01 0.61
ICPSEMF 0.38 0.98 0.01 -0.03 0.49
INDU 0.44 0.77 0.04 0.00 0.47
JDWS 0.26 0.42 0.04 0.01 0.35
JPPO 0.15 0.82 0.01 -0.01 0.40
KESC -0.31* 1.58* 0.01 0.05* 0.68
LEVER 0.09 1.07* 0.01 0.00 0.49
LUCK -0.11 0.50* 0.01* 0.03 0.32
MCB 0.15 1.18* 0.00 -0.01 0.64
MPLC 0.09 1.18* 0.01 0.01 0.45
NATR 0.26™ 0.75* 0.02* 0.00 0.39
NESTLE -0.08 0.01 0.00 0.01 0.41
PACK 0.04 0.65" 0.01 0.01 0.36
PAEL 0.09 0.64** 0.03** 0.03** 0.39
PAKT -0.15 0.53** 0.01 0.03** 0.47
PKCL 0.00 0.62* 0.01 0.02 0.42
PSO 0.29* 1.30* 0.00 -0.03 0.73
PTC 0.26 1.09* -0.01 -0.03 0.74
SELP 0.08 0.86* 0.01 -0.01 0.32
SITC 0.13 0.50* 0.01 0.00 0.48
SNGP 0.07 1.30* 0.00 0.00 0.71
SSGC 0.13 1.22* 0.00 -0.02 0.72
TSPI 0.33 0.70* 0.06 0.02 0.43
TSSI 0.09 0.70* 0.03 0.03 0.33
UNIM 0.17 0.70* 0.05* 0.03 0.51

Note: .The * shows significant at 1%, ** is significant at 5% and *** is significant at 10%.
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Table A4: The Coefficient of asset Sensitivity to Market Factor and Consumption

. ﬂ()l ﬂrm ﬂ“g R2
AABS -0.40 -0.80 10.87* 0.42
ACBL 0.34 1.74* -8.54 0.21
AGTL 0.04 0.90* -0.43 0.03
AICL 0.16 1.25* -3.84 0.49
ANSS -0.29 0.34 7.54 0.38
ASKL -0.07 0.81* 2.04 0.38
BWHL -0.40 -0.11 10.60 0.48
CHCC -0.33 0.31 8.89** 0.21
CRTM -0.08 1.05 2.68 0.37
CSAP -0.34 0.14 9.32*** 0.43
CULA -0.54 -0.72 14.50* 0.40
DBYC 0.18 1.38* -5.08 0.36
DHAN 0.12 1.54* -3.53 0.36
DSFL 0.54 1.84* -14.36* 0.48

DWTM 0.26 -0.29 -6.69 0.35
ENGRO -0.04 0.13 1.20 0.51
FASM 0.13 1.63* -2.95 0.37
FFCJ -0.03 0.06 0.90 0.36
FFCL -0.04 0.92* 1.58 0.51
FTHM -0.11 0.04 3.04 0.39
GTYR -0.29 0.70* 8.38* 0.40
GULT 0.15 0.77 -3.78 0.31
HAAL -0.12 0.31 3.59 0.42
HUBC 0.04 0.96* -0.62 0.61
ICI -0.03 1.01* 0.74 0.58
ICPSEMF -0.27 -0.22 7.37 0.26
INDU -0.20 0.80* 5.28 0.36
JDWS -0.38 0.72** 10.74 0.51
JPPO -0.01 0.70 0.16 0.36
KESC 0.07 0.98* -2.07 0.57
LEVER -0.30 0.51 8.57 0.31
LUCK -0.12 0.47 3.38 0.30
MCB 0.22 1.49 -5.53 0.60
MPLC -0.06 1.58 1.87 0.40
NATR -0.35 0.47 9.53 0.23
NESTLE -0.06 0.31 1.95 0.40
PACK -0.12 0.74 3.67 0.35
PAEL 0.05 1.16 -1.21 0.42
PAKT -0.11 -0.24 2.81 0.34
PKCL 0.03 0.41 -0.60 0.40
PSO 0.19 1.54 -4.63 0.69
PTC 0.19 1.87 -4.64 0.34
SELP -0.27 -0.46 7.28 0.50
SITC -0.22 -0.25 6.14 0.32
SNGP 0.22 1.82 -5.50 0.57
SSGC 0.15 1.04 -3.73 0.72
TSPI -0.04 1.22 0.33 0.34
TSSI 0.28 1.08 -8.61 0.52
UNIM 0.35 2.53 -9.27 0.46

Note: .The * shows significant at 1%, ** is significant at 5% and *** is significant at 10%.



Appendix B
Estimation of Conditional Betas

To estimate conditional betas, first of all conditional variances are estimated. Supposer, is actual
return and let E<’}t |ZH> denotes its conditional return on available information set at time t-1. Let o,
be the unconditional standard deviation of return on asset i and let E<”i; |ZH> , denotes its conditional

form. The conditional standard deviation of r, conditional on a vector of lagged predetermined macro

variables (marker return, growth in consumption per capita,, growth in industrial production, call
money rate, term structure, inflation rate, exchange rate and oil price growth rate) and a constant.
These variables are likely to be correlated with asset return and form a publicly available information
set. The assumption is that the conditional mean of r, is linear in Z;. Then the following steps are

estimated to transform residuals for estimation of conditional variance function:

it (BD)
g, =r,—7Z,.,0, (B2)

Here gi is the parameter estimate under OLS. The absolute values of residuals are used in the
estimation of conditional standard deviation because it is a more robust choice [Davidian and Carroll

(1987)]. Therefore a linear function for absolute residuals is estimated by OLS and 0 is obtained from
the regression equation:

l&,|=0(0.Z,_)+v, (B3)

In next step the fitted a(é,ZH) are used to estimate GLS estimates of & given in the following
regression equation:

r]00.2,)=\z,,]00.2, ) +é. (B4)

Then & is used for Weighted Least Square to generate the final residuals, latter these residuals are
used to estimate @, that is:

*

=1 - Zt—lg* (BS)
=c(0",Z,_)+v, (B6)

&g

it

*
8[[

The function (6", Z, ,)is the fitted conditional standard deviation function. Therefore the conditional
standard deviation becomes:

o =0(0",Z_Nrl2 (B7)
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The term +/7/2 is a bias adjustment factor, which corrects for the fact that mean absolute deviation
differs from standard deviation.’

The square of conditional standard deviations estimated by above method gives the conditional
variance of market return. To estimate conditional covariance of asset return with the market return
need some more manipulation. To estimate conditional covariance between two variablesi # j, the

residual from equation (B5) are taken for estimation of the following equation:

(\/;;)(\/5% =Z_ Yy+e, (B8)

In this equation s, is term that preserves the sign of the product of two residuals at each date. The

fitted conditional covariances are:

sign(Z,_y)(Z, ) (x12) (BY)
Where sgn(x) = x/|x| .

In this way the above procedure forms fitted value to estimate conditional covariance of asset returns
with the market return. The conditional betas are then estimated as inverse of conditional variance
vector multiplied by estimate vector of conditional covariance of asset returns with the market return.
By using this vector of conditional betas, the cross section equation of conditional CAPM given in
equation (10) is estimated month by month and the slope coefficient gives risk premium for each
month. In this way market risk and price of risk is allowed to vary over time. The average of these risk
premiums is obtained and Fama-McBeth (1973) t-values are calculated to test that the premium is
significantly different from zero. These t-values are also adjusted for Shanken (1992) adjustment.

? This adjustment is motivated by normal distribution, for which standard deviation is equals the mean absolute deviation

multiplied by +/ 77/ 2 . Schwert (1989) and Hsieh and Miller (1990) also use this adjustment.
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