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Abstract. The prohibitions of 7ibda (interest) and trading in non-kalal businesses in Islam
redefines investment universe assumed by Capital Asset Pricing Model (CAPM). In
Islamic investment world, risk-free asset and market portfolio with non-/alal constituents
are irrelevant. We propose two-versions of Shari‘ah-compliant CAPM that use Shari ah-
complaint market portfolio and are free of risk-free asset. We test the proposed models
together with conventional CAPM in Bursa Malaysia using three- and ten-year data. The
test results of the models with three-year data reveal remarkable similarity between
versions of Shari'ah-compliant models. Besides, Shari‘ah-compliant CAPM is as capable
of explaining returns on Shari ah-complaint stocks as conventional CAPM is of explaining
returns on all stocks.
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1. Introduction

Capital asset pricing model (CAPM) of William
Sharpe (1964) extends Markowitz’s mean variance
theory (MVT) by adding the assumptions of the
presence of risk-free lending and borrowing and
homogeneity of the expectations of investors. CAPM
combines capital market line (CML) and Markowitz’s
efficient frontier to identify a tangency market
portfolio that consists of all risky assets in the
market. The market portfolio is assumed to be
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sufficient for explaining returns on any risk asset.
Furthermore, market portfolio together with a risk-
free asset, the return on which represents the
intercept of CML, constitutes the investment
universe for investors. However, CAPM with such
an investment universe is not applicable to the
explanation of returns on Islamic financial instruments
because of the restrictions imposed by Shari‘ah on
dealing with interest (#ibd@) and engaging in non-
halal businesses.
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Allah Almighty admonishes Muslims of indulging
in riba by saying:

Those who eat riba will not stand (on the
Day of Resurrection) except like the standing
of a person beaten by Shaytan (Satan) leading
him to insanity. ... So whosoever receives an
admonition from his Lord and stops eating
riba, shall not be punished for the past; his
case is for Allah; but whoever returns (to 7ibad)
such are the dwellers of the Fire (Qur’an 2:
275).

Allah also says:

O you who believe! Be afraid (have tagwda)
of Allah and give up what remains from riba,
if you are (really) believers. And if you do not
do it, then take a notice of war from Allah and
His Messenger but if you repent, you shall
have your capital sums. Deal not unjustly, and
you shall not be dealt with unjustly (Qur’an
2:278-279).

Given the severity of indulgence in riba, Muslim
investors are not expected to hold risk-free interest-
bearing assets of CAPM. In addition, Allah (SWT)
commands Muslims to stay away from forbidden,
non-halal businesses, saying:

O you who believe! Indeed intoxicants,
gambling, sacrificing on stone alters (to other
than Allah), and divining arrows are but
defilement from the work of Shaytan (Satan).
So avoid that in order that you may be
successful (Qur’an 5:90).

Hence, the market portfolio of CAPM that
consists of the stocks of both halal and non-halal
businesses is not a permissible investment option for
Muslim investors.

The Qur’anic injunctions redraw the domain of
Muslim’s investment activities. The prohibition of
riba drops out interest-bearing risk-free assets from
the investment universe and prohibition of engaging
in non-halal businesses necessitates restructuring of
the market portfolio. Under these circumstances, the
natural questions that arise are: 1) Is CAPM relevant
for explaining returns on assets in the Islamic
investment universe, 2) If it is, then what needs to be
done to make it applicable in Islamic financial

universe. To answer these questions, we propose two
alternative versions of CAPM with investment
universes that are fully in compliance with the dictates
of Shari‘ah. First, we follow Black (1972) and relax
the assumption of risk-free lending and borrowing in
CAPM and propose use of a SharT ah-compliant zero-
beta portfolio in place of the risk-free asset. Second,
assuming absence of a zero-beta portfolio, we pursue
Lintner (1965) approach and replace risk-free asset
with cash holding; cash is an asset that does not earn
any returns. In addition, we suggest use of a risky
market portfolio that is constituted by the stocks of
Shari‘ah-compliant businesses only.

The need for a fully SharT‘ah-compliant CAPM is
warranted by the phenomenal growth of Islamic
financial system in the last three decades. Over years,
a number of SharT'ah-compliant Islamic financial
instruments that cater to various investment needs of
Muslim investors have been introduced. Because
Islamic financial instruments differ from the
conventional financial instruments in terms of their
legal framework and the nature of transactions, it is
imperative that asset pricing models originally
designed for conventional financial instruments are
customized so that they are applicable to Islamic
financial instruments (Jobst, 2007). Furthermore,
sustainability of the attractiveness of Islamic financial
instruments is contingent on investors’ ability to fairly
assess their risk return dynamics. Recognizing the
need for asset pricing models that not only are based
on the investment alternatives permitted by Shari‘ah
but also are capable of capturing the true nature of the
risk and return dynamics of Islamic financial
instruments, we propose two versions of SharT‘ah-
compliant CAPM (SCAPM) that are free of the
elements forbidden by Shari‘ah. We do acknowledge
the shortcomings of CAPM assertion of the
sufficiency of market portfolio in explaining stock
returns, which in fact, led to the emergence of
multifactor asset pricing models. However, the
multifactor asset pricing models recognize the
dominance of market portfolio in explaining returns of
risky assets (Fama and French, 1996; Carhart, 1997;
Pastor and Stambaugh, 2003). Hence, we deem it
worthwhile to focus on developing CAPM that
adheres to the dictates of Shari‘ah and is useful for
investors in Islamic financial system.
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The proposed models of this study are tested in
Bursa Malaysia (Malaysian Stock Market) to
estimate returns on nine portfolios constructed from
the stocks of the Shari‘ah-compliant firms listed on
the Bursa. We use FTSE Bursa Malaysia EMAS
Shari‘ah Index as proxy for the Shari‘ah-compliant
market portfolio and one-year yield of AAA-rated
sukiik as proxy for the zero-beta portfolio. However,
due to limited data available on AAA-sukiik, we are
restricted to a three-year window for testing the
SCAPM that replaces risk-free rate with return on
Shari‘ah-complaint zero-beta portfolio. To assess
performance of this model, we run other models over
the same period. The test results of the SCAPMs
exhibit remarkable similarity in beta coefficients and
explanatory powers to the extent that they seem to be
useable interchangeably. Therefore, we test SCAPM
with cash and conventional CAPM over a ten-year
period from January 2004 to December 2013. We
observe that despite differences in the model inputs,
the behavior of the Shari'ah-compliant CAPM is as
good an indicator of the returns on Shari ah-
compliant assets as conventional CAPM is of all
risky assets.

The rest of the paper is organized as follows: section
2 reviews the studies related to this study, section 3
proposes CAPM for Islamic financial instruments,
section 4 explains data and methodology, section 5
discusses the empirical results, and section 6 concludes
the paper.

2. Related Studies

Islamic financial system is expected to be based on the
fundamental principle of total submission to the
commands of Allah, including adherence to highest
moral values and establishment of social justice. The
forbiddance of riba bears on ethical and moral
dimensions of the Islamic financial system (Mulcahy,
2014). The riba-based system encourages accumulation
of wealth in the hands of few individuals, who tend to
be disinterested in the welfare of their fellow human
beings (Karsten, 1982). Furthermore, riba represents
one end of the two forbidden extremes of risk taking,
that of avoidance of risk in wealth creation. The other
extreme of high risk behavior involves gambling and
speculative activities (Zaher and Hassan, 2001; Rosly
and Zaini, 2008). Islamic finance recognizes the
relationship between risk and return on assets, but

demands observance of high moral values in handling
risk and return dynamics (Rosly and Zaini, 2008).

The significant growth of the Islamic financial
system in recent decades has led to the emergence of
a number of Shari‘ah-complaint Islamic financial
instruments customized to the investment needs of
Muslim investors. These instruments are structurally
different from conventional financial instruments
with respect to their legal framework and nature of
transactions, which necessitate customization of
conventional asset pricing models for pricing them
(Jobst, 2007). However, Islamic finance researchers
have paid little attention to the pricing of Islamic
financial instruments. Moreover, previous studies on
Islamic asset pricing have limited scope because of
their lack of comprehensiveness in capturing the
defining characteristics of Islamic financial instruments.

Tomkins and Karim (1987) suggest removal of
risk-free rate from the CAPM equation such that the
returns on assets are linearly dependent on their
standardized covariance with the market portfolio.
The study acknowledges prohibition of riba as well
as sufficiency of the market portfolio in explaining
asset returns. However, it ignores prohibition of
dealing with non-halal businesses that are components
of the market portfolio. Several other studies propose
use of different alternatives of risk-free rate, such as
nominal GDP (Shaikh, 2009), zakah rate (El-Ashker,
1987), and inflation (Hanif, 2011). These studies fall
short of suggesting a SCAPM that does not violate
the fundamental principles of CAPM theory. Shaikh
(2009) uses nominal GDP lagged by one year, which
is not in synch with single-period static CAPM that
assumes presence of instantaneous risk-free assets.
An instantaneous risk-free is an asset about which at
any instant of time investors are certain about its
expected returns (Merton, 1973). Furthermore, CAPM
is an extension of Markowitz’s mean variance theory
(MVT), which states that investors can diversify risk
of their portfolios by combining risky assets that are
not perfectly correlated with one another. CAPM
extends MVT by combining a risky investment in the
form of market portfolio with a risk-free asset. In
other words, the inputs to CAPM are returns that
investors can earn on the investment alternatives. To
the best knowledge of the researchers, there is not any
asset that earns nominal GDP, zakah rate, or inflation
rate. In addition, inflation rate and GDP are expected
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to affect cross section of returns in a market and were
used as state variables in the first economic
multifactor model by Chen, Roll, and Ross (1986).
The state variables cannot replace risk-free asset or
zero beta portfolio, which are insulated from the
fluctuations in the economy (Black, 1972; Wei, 1988;
Fama, 1996). Moreover, the use of conventional
market portfolio in these studies ignores restrictions
imposed by Shari‘ah on dealing with non-halal
businesses, which is tantamount to treating Islamic
financial market a subset of the overall market, to
which we disagree. We treat an Islamic financial
market as a separate entity that is independent of the
conventional market.

Several other studies have used CAPM and other
conventional performance measurement tools to
evaluate the performance of Islamic financial
instruments. Selim (2008) illustrates that within
CAPM framework, zero risk-free rate optimizes the
risk-return relationship in musharakah contracts. In
his derivation, he uses total return that includes both
economic profit and opportunity cost of the invested
capital, computed as the risk-free return. Abbes (2012)
ignores prohibition of riba and applies conventional
CAPM and Sharpe ratio to compare rate of return on
Islamic and conventional market indices. Dewi and
Ferdian (2012) follow similar procedures in
evaluating performance of Islamic mutual funds in
Malaysia and Indonesia. Similarly, Affaneh, Albohali,
and Boldin (2013) compare performance of the
Islamic and conventional mutual funds using Sharpe
ratio adjusted for autocorrelation and skewness with
excess portfolio returns computed net of risk-free rate.

All these studies overlook the structural differences
between conventional and Islamic financial products
caused by the restrictions imposed by the Shari ah.
They treat [slamic instruments as subset of the overall
market, the constituents of which can be evaluated
like any other asset in the market. Recognizing the
uniqueness of the Islamic instruments and the
investment universe they belong to, this study
proposes versions of SCAPM that use inputs that are
in total compliance with the dictates of Shar‘ah and
are free of forbidden elements of riba and non-halal
businesses. Besides, it upholds the fundamental
principles of CAPM, those of returns used in the
model are returns or lack of returns on the assets held
or invested in.

3. CAPM for the Islamic Financial Instruments

Sharpe (1964) extends Markowitz’s mean variance
theory (MVT) to develop a capital asset pricing model
(CAPM) under the condition of market equilibrium. He
adds two assumptions to MVT®": (i) investors can lend
and borrow at pure risk-free rate, and (ii) investors have
homogenous expectations and evaluate the available
investment options identically. He combines capital
market line (CML) and Markowitz’s efficient frontier
to define the investment opportunity set for the
investors. The intercept of CML represents return on
risk-free asset and CML’s point of tangency on
efficient frontier represents a risky portfolio that is
constituted by all risky assets (see figure 1 below). He
concludes that risk-free asset and risky portfolio
represent investment universe under the condition of
market equilibrium and tangency portfolio is sufficient
to explain returns on any risky asset (for derivation of
CAPM, refer to section I in Appendix).

(1) Assumptions of MVT: 1) Investors characterize investments
based on probability distribution of their expected holding
period returns. 2) The risk of an investment is reflected by the
variance of'its returns. 3) Investors make decisions on the basis
of probability distribution of the expected returns and their
volatility. 4) Investors are risk averse and prefer higher return
for a given level of risk and lower risk for a given level of
return. 5) Investors aim at maximizing their one-period
expected utility (Reilly and Brown, 2003).
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Figure 1: The Capital Market on the Efficient Frontier
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Source: Sharpe (1964), Journal of Finance, XIX (3) p. 436.
[Axes switched by authors]

The CAPM of Sharpe cannot be used directly
for estimating returns of risky Islamic financial
instruments because the inputs of the model do not
belong to the investment universe of Muslim
investors. Islam strictly prohibits investing in
interest-bearing risk-free assets and non-halal
businesses. Therefore, it is necessary to customize
CAPM according to the commands of Shari'ah in
order to make it applicable to the Islamic financial
instruments. In this direction, we adopt two
approaches to propose two versions of Shari ah-
complaint CAPM (SCAPM).

First, we appeal to Black (1972) version of
CAPM that relaxes the assumption of risk-free
lending and borrowing in order to explain the
deviations of actual returns of low beta and high beta
firms, which were consistency higher and lower than
the returns estimated by CAPM. Black contends that
combining a zero-beta portfolio with the market
portfolio in CAPM explains the discrepancies in
actual returns and CAPM estimated returns. He
illustrates that all efficient portfolios, including
market and zero-beta portfolios, can be created from
two basic portfolios with different betas (For details,
refer to section I1 in Appendix). Black (1972) model
is of the form:

E(r) = BiE(ry) + (1 — BE(),

which after rearrangement gives

E(r) = E(1y) + Bi[E(ru) — E(7)] (1)

where, 13, 1, and 1y, are returns of asset i, zero-beta
portfolio, and market portfolio respectively, and f; is
the systematic risk of 7. E(.) is the expectation factor.

Second, in case zero-beta portfolio is not
available, we suggest removal of risk-free rate from
the CAPM. This approach we adopt from Lintner
(1965) who, while relaxing the assumption of
homogeneity of investors in CAPM, suggests several
investment combinations that investors can avail of.
Of those alternatives, we use Case I, which says that
investors have the option of holding cash and
investing in a risky asset (for details, refer to section
IIT in Appendix). An investor can change his overall
return and risk as he may desire along the market
opportunity line (see figure 2), which is the
equivalent of CML in CAPM.

Figure 2: Investment Choices Involving A Single Stock

y

Source: Linter (1965), Journal of Finance, XX(4), p. 590.
Point A: All investment in i .

Case 1-0A: Market opportunity line between i and cash.
Case 2-RA: Market opportunity line between i and saving
deposit paying Ry

Case 3-R;AB: Opportunity to borrow at R¢

Using market portfolio as the risky asset, the Lintner
(1965) model modifies as

E(ry) = BilE(rm)] 2

Models (1) and (2) address the prohibition of riba.
Besides, the prohibition of investing in non-halal
businesses is overcome by recognizing Islamic
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financial markets are independent entities, wherein
only Shari‘ah-complaint assets are traded. In such
markets, the market portfolio is made up of Shari ah-
complaint stocks only. Combining (1) and (2) with
Shari ah-compliant market portfolio, we propose the
following two versions of SharT‘ah-compliant CAPM
(SCAPM).

1. SCAPM with zero-beta portfolio [SCAPM(Z)]”

E(ris) = E(rzs) + ﬁis[E(rMs) - E(rzs)] (3)
2. SCAPM with cash or zero risk-free rate [SCAPM(C)]

E(r,) = Bi,[E(ru)] (4)
where, 1;_, 1, and ry are returns on the Shart ah-
compliant stock, zero-beta portfolio and market
portfolio respectively. f;_is the standardized covariance

between return on Shari ah-compliant stock i; and
return on Shari'ah-compliant market portfolio M.

Taking off expectations and rearranging transforms
(3) and (4) into

T, — Ty = @i+ Bi[rm, — 1] + & Q)

and
r, = a; + Bi(ru,) + &, (6)
where, a;_and ¢;_are the intercept and error terms

respectively. The equations (5) and (6), in fact,
represent the models, SCAPM, of this study. In
addition, we test conventional CAPM (CAPM)

1=+ ﬁi[rM - rf] + g @)

where, 1; 77 1 are returns on asset i, risk-free asset,
and market portfolio respectively.

4. Data and Methodology

The proposed models of this study are tested in
Bursa Malaysia (Malaysian Stock Exchange) using
data of Shar1 ah-compliant non-financial firms listed
on the Bursa. Alongside, we test the CAPM using all
non-financial firms. The firms are included in the
study if they meet two criteria: 1) they have data
available for at least two years, and 2) they do not
carry negative equity (Fama and French, 1993). We
screened firms at the beginning of each year to check
their equity position using end of the preceding
year’s data. The number of firms that met the set
criteria in each year is given in Table 1:

For risk-free rate, we use return on 3-month
Malaysian Treasury bill and for return on zero-beta
portfolio, we use one year yield on AAA-sukitk. The
data on the returns on the stock of firms and firm-
related variables, risk-free rate and AAA-sukitk are
obtained from the Bloomberg Professional Database.

Due to discrepancy in the data available on the
model inputs, we run the models over two periods.
The data on all model inputs except AAA-sukiik, the
proxy for Shari‘ah-compliant zero-beta portfolio, is
available for ten year period. The earliest available
data point for AAA-sukitk is November, 2011, and we
are restricted to three-year period of January 2012 to
December 2014 for testing SCAPM(Z). We run other
models, SCAPM(C) cash and conventional CAPM,
over the same three-year period to assess the
comparative performance of the models. We
acknowledge that three-year data is not enough to
draw reliable conclusions on the behavior of models.

Table 1: Number of Firms Included in the Study

Year 2014 2013 2012 2011 2010 2009 2008 2007 2006 2005 2004
SC 469 479 481 472 458 449 436 417 403 208 208
SC+NC 735 754 755 733 709 695 672 647 614 536 300

SC: Shariah-compliant; NC: Non-Shariah compliant

(2) We are thankful to our reviewers for suggesting this version
of CAPM; it uses AAA-sukitk as proxy for zero-beta

portfolio.
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However, the test results are expected to provide a
firsthand feel of the behavior of the model parameters.
In addition, we test SCAPM(C) and CAPM over ten-
year period of January 2004 to December 2013.

4.1 Model Inputs
Explanatory variables

CAPM is a single-factor that assumes sufficiency of
market portfolio in explaining returns on risky
stocks. In SCAPM, we use FTSE Bursa Malaysia
EMAS Shari‘ah Index as proxy for the market
portfolio. The index is constituted by Shari‘ah-
compliant firms in the FTSE Bursa Malaysia EMAS
Index that meet the screening requirement of the
Shari‘ah Advisory Council (SAC)". As explanatory
variables, we use returns on the index in excess of
one-year yield on AAA-sukitk in SCAPM(Z), and
actual returns on the index in SCAPM(C).

We test the conventional CAPM with return on
FTSE Bursa Malaysia EMAS Index, in excess of
return on 3-month Malaysian Treasury bill, as
explanatory variable. FTSE Bursa Malaysia EMAS
Index is a market capitalization-weighted index that
consists of large cap and mid cap constituents of the
FTSE Bursa Malaysia 100 Index and FTSE Bursa
Malaysia Small Cap Index (FTSE Bursa Malaysia
Index Series, 2014).

Dependent variables

The dependent variables in the models comprise
of returns on nine portfolios created from the
selected firms. We apply Fama and French (1993)
sorting procedure, which involves sorting firms first
on size then on book to market value of equity
(B/M). In first sort, firms are divided in the
proportion of 33:34:33 into three size groups: small
(S), medium (M), and big (B). In second sort, the
firms in each size group are further divided to create

(3) SAC requirements, as highlighted in the fact sheet of FTSE
Bursa Malaysia Index Screening (2014), stipulate that a
Shari‘ah compliant firm should not be involved in any of the
following as core business activity: 1) riba-based financial
services, 2) Gambling, 3) Manufacturing or selling of non-halal
products, 4) Conventional insurance, 5) Non-permissible
entertainment activities, 6) Manufacturing or selling of tobacco
or tobacco-related products, 7) Trading in Shari‘ah non-
compliant securities, and 8) Other activities deemed non-
permissible according to SharT ah.

three B/M groups in the proportion of 33:34:33. The
three groups thus obtained are high B/M (H),
medium B/M (M) and low B/M (L). From the
intersection of this 3x3 sort, nine portfolios, namely
small size high B/M (SH), small size medium B/M
(SM), small size low B/M (SL), medium size high
B/M (MH), medium size medium B/M (MM),
medium size low B/M (ML), big size high B/M
(BH), big size medium B/M (BM), and big size low
B/M (BL) are created. We use value-weighted
returns on these portfolios as dependent variables.

The dependent portfolios for SCAPM are created
from the Shari‘ah-compliant firms listed on the
Bursa Malaysia (Bursa Malaysia, List of Companies,
2014) while portfolios for CAPM are created from
all listed firms. The return on dependent portfolios
for SCAPM(Z) is computed net of yield on AAA
sukitk and the return on dependent portfolios for
CAPM is computed net of rerun on 3-month
Malaysian Treasury security. In case of SCAPM(C),
actual return on portfolios is used. The dependent
portfolios in all models are revised annually.

4.2 Descriptive Statistics of the Model Inputs

As mentioned earlier, we test our models over two
periods: all models are tested over a three-year
period, and SCAPM(C) and CAPM are also tested
over a ten-year period. Therefore, we present the
descriptive statistics of the three-year data first
followed by the descriptives of the ten-year data.

4.2.1 Three Year Data
Descriptive Statistics of SCAPM(Z) Inputs

The mean monthly excess return on Shari ah-
compliant market portfolio is 0.53 percent with
standard deviation of 2.50 percent per month. The
mean excess returns on dependent variables range
from 0.40 (BM) to 2.00 (SH); their standard
deviations range from 2.26 percent (BL) to 4.67
percent (SH). The returns on portfolios display size
effect. Controlling for B/M, the returns fall
monotonically from small size portfolios to big
size portfolios. However, the value effect is not
seen within size groups. The Jarque-Bera (JB)
statistics do not reject the null of normal
distribution in data for SL, BM, and BL portfolios;
in remaining portfolios, it is rejected at 1 percent
significance level. Still, data distribution for all
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variables is leptokurtic with kurtosis of more than more than 1 is observed in SH, MH, and ML, with
three; it ranges from 3.48 (BM) to 7.66 (MH). The highest value of 1.70 in MH. For details, see Table
distribution of return on market portfolio is 2 panel A.

mesokurtic with kurtosis of 3.07. The skewness of

Table 2: Descriptive Statistics of the Model Inputs
(Three-year Data)

A. SCAPM with Zero Beta Portfolio
(net of yield on AAA-Sukuk)
SH SM SL MH MM ML BH BM BL Tus
Mean 2.00 1.58 0.95 0.82 1.10 1.01 0.56 0.40 0.64 0.53
Std. Dev. 4.67 4.18 431 4.39 3.69 4.37 3.76 2.89 2.27 2.50
Skewness 1.21 0.86 0.29 1.70 0.68 1.42 0.89 0.53 -0.68 -0.03
Kurtosis 6.41 5.30 4.15 7.66 6.41 7.18 4.87 3.48 3.71 3.07
Jarque-Bera | 26.27 | 12.34 2.47 49.86 20.24 38.34 9.97 2.02 3.57 0.01
Probability | 0.00 0.00 0.29 0.00 0.00 0.00 0.01 0.36 0.17 0.99
Observations| 36 36 36 36 36 36 36 36 36 36

B. SCAPM with Cash (Zero Risk-Free Rate)
(actual returns

SH SM SL MH MM ML BH BM BL Tus
Mean 2.28 1.87 1.24 1.11 1.39 1.30 0.84 0.69 0.92 0.81
Std. Dev. 4.67 4.18 431 4.39 3.69 4.37 3.76 2.89 2.26 2.49
Skewness 1.21 0.86 0.29 1.70 0.68 1.42 0.88 0.53 -0.69 -0.03
Kurtosis 6.40 5.29 4.14 7.65 6.40 7.17 4.87 3.48 3.73 3.07

Jarque-Bera | 26.19 12.31 243 49.81 20.15 38.23 9.93 2.00 3.65 0.01
Probability 0.00 0.00 0.30 0.00 0.00 0.00 0.01 0.37 0.16 0.99
Observations 36 36 36 36 36 36 36 36 36 36

C. Conventional CAPM
(net of return on 3-month Treasury security)

SH SM SL MH MM ML BH BM BL Ty
Mean 1.91 1.94 1.95 1.64 2.04 1.58 1.35 1.47 1.56 0.66
Std. Dev. 5.30 4.16 5.97 4.90 433 5.07 3.75 2.88 3.16 2.21

Skewness 1.26 0.82 1.30 1.75 1.84 1.89 0.50 0.24 -0.20 0.02
Kurtosis 4.88 3.94 4.18 6.03 6.93 6.88 3.19 2.63 4.63 2.98
Jarque-Bera | 14.85 | 5.33 12.22 32.01 43.54 43.99 1.57 0.55 4.26 0.00
Probability | 0.00 0.07 0.00 0.00 0.00 0.00 0.46 0.76 0.12 1.00
Observations 36 36 36 36 36 36 36 36 36 36
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Descriptive Statistics of SCAPM(C) Inputs

The average monthly return on market portfolio
over three year period is 0.81 percent with standard
deviation of 2.49 percent. The average returns on
dependent portfolios range from 0.69 percent (MM)
to 2.28 percent (SH). The expected size effect is
visible in the portfolio returns. In all B/M groups,
the return falls from small to big portfolio
monotonically. The value effect is seen only in
small group, wherein return falls monotonically
from high B/M portfolio to low B/M portfolio. The
JB statistics do not reject null of normal distribution
in data in SL, BM, and BL portfolios; in other
portfolios the null is rejected at 1 percent level. The
data distributions are predominantly leptokurtic,
with kurtosis value ranging from 3.45 (BM) to 7.65
(BM). The skewness is greater than 1 in SH, MH,
and ML. For details, see Table 2 panel B.

Descriptive Statistics of CAPM Inputs

The average excess return on market portfolio is
0.66 percent with standard deviation of 2.21
percent. The average excess monthly returns on
dependent portfolios fall between 1.35 (BH) to
2.04 (MM) with standard deviation in the range of
2.88 percent (BM) to 5.97 percent (SL). The size
effect is visible in the mean returns of high and low
B/M groups, wherein returns fall from small to big
portfolios. However, in medium B/M portfolio,
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medium size portfolio has highest return. The JB
statistics reject null of normal distribution at 1
percent level in five dependent portfolios: SH, SL,
and three medium size portfolios. In three big size
portfolios, SM and market portfolio, JB statistics
do not reject normality in data distribution. The
kurtosis of portfolio return distributions is greater 3
in all portfolios except BM, which has kurtosis of
2.63. The kurtosis of other portfolios lies between
3.19 (BH) and 6.93 (MM). The return distribution
of the market portfolio is mesokurtic with value of
2.99. For details, see Table 2 panel C.

4.2.2 Ten Year Data
Descriptive Statistics of SCAPM(C) Inputs

The Shari ah-compliant market portfolio has ten-
year monthly average return of 0.94 percent with
standard deviation of 4.14 percent per month. The
average monthly returns on the dependent variables
range from 0.20 percent (ML) to 2.09 percent (SH)
with standard deviation from 4.01 percent (BL) to
6.75 percent (SH). Counterintuitively, returns of
big size portfolios are higher than those of all small
and medium portfolios except SH. Nonetheless,
returns on small portfolios are higher than those on
medium portfolios. Besides, the value effect is seen
in all size groups; the returns fall monotonically
from high B/M portfolio to low B/M portfolio.

Table 3: Descriptive Statistics of the Model Inputs
(Ten-year Data)
A. SCAPM with Cash

SH SM SL MH MM ML BH BM BL Tums

Mean 2.09 0.94 0.66 1.21 0.71 0.20 1.46 1.32 0.80 0.94
Std. Dev. 6.75 4.71 437 5.54 4.29 4.43 5.74 4.37 4.01 4.14
Skewness 1.81 0.64 -0.09 0.75 0.03 0.62 -0.03 0.46 -1.49 -0.46
Kurtosis 8.67 3.70 4.32 6.35 4.13 5.06 4.60 4.90 6.83 5.29
Jarque-Bera | 226.65 10.74 8.80 67.56 6.40 29.11 12.84 22.23 117.80 30.49
Probability 0.00 0.00 0.01 0.00 0.04 0.00 0.00 0.00 0.00 0.00
Observations| 120 120 120 120 120 120 120 120 120 120

B. Conventional CAPM

SH SM SL MH MM ML BH BM BL Ty

Mean 1.67 0.72 0.45 0.79 0.62 -0.34 1.28 0.97 0.52 0.77
Std. Dev. 5.75 425 5.53 5.06 4.14 4.29 5.73 423 3.66 4.12
Skewness 1.53 0.43 0.37 0.69 0.09 0.46 0.42 0.30 -1.19 -0.35
Kurtosis 6.95 3.18 4.11 5.32 4.46 5.06 4.96 4.75 5.56 5.53
Jarque-Bera 124.89 391 8.82 36.50 10.83 25.33 22.84 17.09 60.92 34.44
Probability 0.00 0.14 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Observations 120 120 120 120 120 120 120 120 120 120




30 Shabir Ahmad Hakim, Zarinah Hamid and Ahamed Kameel Mydin Meera

JB statistics reject null hypothesis of normal
distribution for all variables at 1 percent level of
significance. The data distribution for all dependent
variables is leptokurtic with kurtosis of more than
3; its values range from 3.70 (SM) to 8.67 (SH).
The return on the market portfolio has kurtosis of
5.29. Skewness of more than |1] is seen only in the
distributions of SH (1.81) and BL (-1.49). For
details, see Table 3 panel A.

Descriptive Statistics of CAPM Inputs

The average excess monthly return on the
explanatory variable in Conventional CAPM, the
market portfolio, is 1.11 percent with standard
deviation of 11.06 percent. The excess monthly
returns on dependent portfolios are between -0.34
percent (ML) and 1.67 percent (SH), with standard
deviations in the range of 3.66 percent (BL) to 5.75
percent (SH). The size and value effects in
portfolios are similar to those in SCAPM. JB test
statistics lead to the rejection of null hypothesis of
normal distribution at 1 percent significance level
for all model inputs except SM. The condition of
normal distribution is violated by the presence of
excess kurtosis in all data series. The kurtosis falls
in the range of 3.18 (SM) to 6.95 (SH); the kurtosis
of the market portfolio is 5.53. Skewness of more
than 1 is seen in SH (1.53) and BL (-1.19) only.
For details, see Table 3 panel B.

4.3 Model Testing

We use generalized method of moments (GMM) of
Hansen (1982) for data analysis and model testing.

The GMM allows testing of mean-variance
efficiency of asset pricing models without need for
strong distributional assumption of normality in data
distribution and offers a heteroskedasticity and
autocorrelation consistent estimation method
(Jagannathan, Skoulakis, and Wang, 2002; Verbeek,
2004). Nonetheless, the data series are supposed to
be stationary and ergodic time series with finite
fourth moment (Jagannathan, Skoulakis, and Wang,
2002). A stochastic data time series is said to be
stationary if its variance and covariance are finite
and independent of time. An ergodic process permits
interchange of time series average with expectations
(Racheyv, et. al., 2007). It is an important element of
estimation theory because its presence along with
stationarity ensures that time series estimation
parameters are meaningful (Greene, 2011).

We also test each data series for stationarity
using augmented Dickey-Fuller (ADF), Philips-
Perron (PP), and Kwiatkowski-Phillips-Schmidt-
Shin (KPSS) tests. All stationarity tests show that all
variables, model inputs, in both SCAPM and
conventional CAPM are stationary at level. Table 3A
and Table 3B present unit root test results of inputs
to the Shart'ah compliant and conventional CAPM
respectively. In addition, descriptive statistics reveal
that fourth moment or kurtosis of the data
distribution of all model inputs is finite.

Table 4: Test Results of the Stationarity of the Model Inputs
A. Shariah-Complaint CAPM

SH SM SL MH MM ML BH BM BL Tys

ADF | t-Stat | -8.68 |-10.23 | -9.04 | -9.53 |-10.07| -10.36 |-10.27|-10.48 | -5.81 -8.85
Prob. | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00

PP Adj.t | -8.81 |-10.28 | -9.06 | -9.78 |-10.17| -10.38 |-10.33[-10.56| -9.64 | -9.07
Prob. | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00

KPSS |LM Stat| 0.07 | 0.05 0.05 0.04 0.05 0.04 | 0.05 | 0.05 0.06 0.04

B. Conventional CAPM

SH SM SL MH

MM ML BH BM BL Ty

ADF | t-Stat | -8.98 | -9.95 | -10.15 | -10.11 | -4.66 | -10.30 | -9.14 | -9.75 | -5.63 | -15.05
Prob. | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00

PP Adj.t | -9.19 | -9.99 | -10.20 | -10.21 | -9.41 | -10.32 | -9.29 | -9.86 | -10.00 | -15.71
Prob. | 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00
KPSS| LM Statf 0.08 | 0.04 | 0.05 0.04 | 0.04 | 0.06 | 0.06 | 0.05 0.06 0.11
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5. Empirical Results

This section discusses test results of the proposed
SCAPM along with conventional CAPM in Bursa
Malaysia. The test results of the models are
presented first with three-year data followed by the
results of models with ten year data.

5.1 Three Year Data
SCAPM(Z)

The test results of SCAPM(Z) (see Table 5, panel A)
reveal that the null hypothesis of zero coefficient
(Ho: Bis=0) for Shar1‘ah-compliant market portfolio is
rejected at 1 percent significance level in all
portfolios. The coefficients of the market portfolio
range from 0.8483 (BL) to 1.2681 (SH). It is smaller
in big size portfolios in which it has values of 0.9082
(BH), 0.9509 (BM), and 0.8483 (BL). The beta
coefficients, as measure of systematic risk, exhibit
anticipated size effect. Controlling for B/M, the

coefficients fall monotonically from small size
portfolio to big size portfolio in all B/M groups.
However, after controlling for size, the value effect
is not seen in size groups. In small and medium size
groups, medium B/M has lowest coefficients and in
big size group, medium B/M portfolio has highest
coefficient.

The explanatory power of the model,
represented by its adjusted R?, ranges from 0.3440
(BH) to 0.8690 (BL). In explanatory power of the
model, size effect is visible. Controlling for value of
B/M, there is monotonic decrease in the adjusted R
of the model in high B/M group and monotonic
increase in adjusted R” in medium B/M group. In
low B/M group, size effect does not exist. The
expected size effect is displayed by the medium B/M
group only. On the other hand, controlling for size,
monotonic increase in adjusted R* is observed only
in big size portfolios.

Table 5: GMM Estimates of the Models
Three-year Data)

A. SCAPM with Zero Beta
Portfolio B. SCAPM with Cash C. Conventional CAPM

Ty, — Ty = @y + B [ru, — 1] &, Tis = Qs + PisTus + &is n—rr=a;+ Bty —1] + &

Portfolios c Lmk Adj R? c Imk Adj R? c Imk Adj R?

SH Coef. 1.3258 1.2681 0.4427 1.2486 1.2690 0.4426 1.1001 1.3646 0.3071
t-stat 2.06%* 3.58%*** 1.93* 3.58%** 1.86* 3.70%**

SM Coef. 1.0247 1.0526 0.3764 1.0089 1.0533 0.3763 1.3770 0.7724 0.1450
t-stat 1.70* 3.43%%* 1.61 3.43%%* 3.10%** 2.61%**

SL Coef. 0.3426 1.1472 0.4254 0.3001 1.1480 0.4254 1.2590 1.0684 0.1332
t-stat 0.53 4.07*** 0.45 4.08%** 1.47 327k

MH Coef. 0.2030 1.1704 0.4271 0.1543 1.1705 0.4267 1.0406 0.8619 0.1280
t-stat 0.44 3.40%** 0.32 3.09%** 1.44 2.14%%*

MM | Coef. 0.5735 1.0027 0.4439 0.5729 1.0025 0.4434 1.4622 0.8146 0.1502
t-stat 1.21 3.64%** 1.13 3.63%** 2.53%%* 2.78%**

ML Coef. 0.4159 1.1232 0.3936 0.3803 1.1239 0.3934 0.9495 0.9396 0.1450
t-stat 0.72 3.07%** 0.64 3.07*** 1.38 2.30%*

BH Coef. 0.0760 0.9082 0.3440 0.1028 0.9074 0.3431 0.8247 0.6782 0.1394
t-stat 0.19 3.90*** 0.24 3.90%** 1.09 1.94*

BM Coef. -0.1003 0.9509 0.6652 -0.0863 0.9509 0.6648 0.9881 0.5807 0.1781
t-stat -0.35 6.46%** -0.30 6.45%** 1.74* 2.54%**

BL Coef. 0.1871 0.8483 0.8690 0.2304 0.8483 0.8687 1.0613 0.6084 0.1582
t-stat 1.35 7.99%** 1.46 7.97*** 2.08%* 2.32%*

**% Significant at 1%, ** Significant at 5%, * significant at 10%
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The intercept of the model ranges from -0.1003
(BM) to 1.325 (SH). It is significant in SH and SM at
5 percent and 10 percent levels of significance
respectively.

SCAPM(C)

The test results of SCAPM(C) (see Table 5, panel B)
show that the Shar1‘ah-compliant market portfolio is
significant at 1 percent significance level in all
portfolios. Its coefficients range from 0.8483 (BL) to
1.2690 (SH). The coefficients are almost same as
those in CAPM with zero-beta portfolio; the
maximum difference observed is of 0.0009 in SH
portfolio. In addition, the coefficients display size
and value effects that are similar to those in SCAPM
with zero-beta portfolio. The explanatory power of
the model ranges from 0.3431(BH) to 0.8687 (BL); it
is similar to that of the preceding model with
maximum difference of 0.09 percent in BH.
Moreover, the model exhibits size and value effects
similar to those of SCAPM with zero-beta portfolio.

The intercept of the model ranges from -0.0863
(BM) to 1.2486 (SH). It is significant in SH at 10
percent significance level.

CAPM

The market portfolio is significant in all portfolios. It
is significant at 10 percent in BH, at 5 percent in
MH, ML, and BL, and at 1 percent in the remaining
five portfolios. Its coefficients range from 0.5807
(BM) to 1.3646 (SH). Controlling for B/M, the
coefficients display expected size effect in high and
low B/M portfolios only. In these groups, the
coefficients fall monotonically from small to big size
portfolios. In medium B/M portfolio, medium size
portfolio carries highest coefficient. Whereas,
controlling for size, we do not observe desired
coefficient on different B/M portfolios. In small and
big size groups, medium B/M portfolios have lowest
coefficient, while in medium size group, low B/M
portfolio has the highest coefficient.

The explanatory power of CAPM is much lower
than that of its Shari‘ah-complaint counterparts. Its
adjusted R* ranges from 0.1280 (MH) to 0.3071
(SH). It is less than 20 percent in all portfolios except
SH. The model displays size effect in medium and
low B/M groups, where adjusted R® increase
monotonically, by small margins though.

Table 6: GMM Estimates of the Models
(Ten-year Data)

A. Shariah-Complaint CAPM with Cash B. Conventional CAPM
Tis = @i + Bistus + &is n-trp=ait Bty —1p) + &

Portfolios A Tys Adj. R? o ry =75 Adj. R

SH coef. 1.3071 0.8414 0.2608 1.0216 0.8366 0.3540
t-Stats 2.45%* S5.41%%* 2.28%** 7.00%***

SM coef. 0.2153 0.7707 0.4545 0.2288 0.6295 0.3668
t-Stats 0.64 8.04#** 0.73 8.96%**

SL coef. 0.0711 0.6329 0.3544 -0.1601 0.7918 0.3426
t-Stats 0.20 8.14%** -0.36 7.32%**

MH coef. 0.2742 1.0035 0.5590 0.0514 0.9534 0.6005
t-Stats 0.79 9.35%** 0.17 10.44%**

MM coef. -0.0402 0.8045 0.5999 0.0024 0.7934 0.6215
t-Stats -0.165 14.82%** 0.01 17.12%%*

ML coef. -0.4701 0.7122 0.4395 -0.9056 0.7320 0.4898
t-Stats -1.63 9.12%** -3.03 10.36***

BH coef. 0.3806 1.1563 0.6945 0.3526 1.2023 0.7459
t-Stats 1.53 19.52%** 1.43 18.25%**

BM coef. 0.4586 0.9204 0.7592 0.2399 0.9362 0.8290
t-Stats 1.83* 10.81%** 1.37 16.69%***

BL coef. -0.0252 0.8813 0.8285 -0.1074 0.8079 0.8280
t-Stats -0.134 10.78*** -0.68 12.90***

*** Significant at 1%, ** Significant at 5%, * significant at 10%
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The intercept of the model ranges from 0.08247
(BH) to 1.4622 (MM). It is significant in SH and BM
at 10 percent, in BL at 5 percent, and in SM and MM
at 1 percent significance level. (For details, see Table
5, panel C)

5.2 Ten Year Data
SCAPM(C)

The test results of the SCAPM(C) over ten-year
period (see Table 6, panel A) show that the SharT‘ah-
compliant market portfolio is significant in all
portfolios. The null hypothesis of ;s = 0 is rejected
in all portfolios at 1 percent significance level. The
beta coefficients of the market portfolio range from
0.63 (SL) to 1.16 (BH). Both value and size effects are
visible in the coefficients. Controlling for size, the
coefficients decrease monotonically from high B/M
portfolios to low B/M portfolios, and controlling for
B/M, the coefficients increase monotonically from
small size portfolios to big size portfolios. Similar size
effect was observed in some previous CAPM studies
in developed as well as developing markets (Fama and
French, 1993; 1996; Carhart, 1997; Garcia and
Ghysels, 1998; Hakim, Hamid, and Meera, 2015).

In all models, size effect is mostly observed in
the explanatory power of the models. However, the
size effect is not in congruence with the findings of
the previous CAPM studies, which report incremental
increase in the explanatory power from small size to
big size groups, with significantly higher explanatory
power in big size portfolios (Fama and French, 1993;
Carhart, 1997; Garcia and Ghysels, 1998; Hakim,
Hamid, and Meera, 2015).

Still, the explanatory power of SCAPM models is
closer to expectations as it is substantially higher in
BM and BL portfolios.

We acknowledge that conclusive inference
about the behaviors of the models cannot be drawn
based on test results from three-year data, to which
we were restricted by the limited data availability on
AAA-sukitk. Therefore, we rerun SCAPM (C) and
conventional CAPM with available ten-year data.

Over ten year period, the behavior of SCAPM(C)
in explaining portfolio returns is similar to that of the
conventional CAPM. The coefficients of the market
portfolio in SCAPM are close to those in CAPM,
with maximum differences of 14 and 16 basis points
observed in SM and SL portfolios respectively. In
other portfolio, the difference is of 7 basis points or
less. In both models, the market portfolio contributes
strongly to the explanation of big size portfolios; the
finding is in agreement with the findings of the
previous studies (Fama and French, 1993; Carhart,
1997; Garcia and Ghysels, 1998; Hakim, Hamid, and
Meera, 2015). However, explanatory power of
SCAPM is lower in six of the nine portfolios, while
it is higher in two small portfolios. The small-firm
size effect is seen in the explanatory power of both
models. In addition, the intercepts of SCAPM and
CAPM are significantly different from zero in two
portfolios each. It implies that the interest rate free
SCAPM is as good a measure of explaining returns
on Shari‘ah-compliant stocks as the conventional
CAPM is in explaining returns on stocks in general.

Table 7: Adjusted R” of the Models

(Three-year Data)

SCAPM(Z) | SCAPM(C) CAPM Difference*
SH 0.4427 0.4426 0.3071 0.1354
SM 0.3764 0.3763 0.1450 0.2313
SL 0.4254 0.4254 0.1332 0.2922
MH 0.4271 0.4267 0.1280 0.2987
MM 0.4439 0.4434 0.1502 0.2932
ML 0.3936 0.3934 0.1450 0.2485
BH 0.3440 0.3431 0.1394 0.2038
BM 0.6652 0.6648 0.1781 0.4367
BL 0.8690 0.8687 0.1582 0.7105

* Difference = Min[SCAPM(Z), SCAPM(C)] - CAPM
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6. Conclusions

Islam strictly forbids Muslims from paying or
receiving interest (riba) and engaging in non-halal
businesses, which, for the Shart‘ah-abiding Muslims,
redefine the investment universe assumed by CAPM.
This, along with uniqueness of Islamic financial
instruments, demands customization of conventional
CAPM for pricing Islamic financial instruments. In
this regard, we propose two versions of Shari ah-
compliant CAPM. One replaces risk-free rate with
Shart‘ah-complaint zero-beta portfolio in the form of
AAA-sukitk and the other drops risk-free rate from
the model assuming absence of zero-beta portfolio.
In addition, Shari'ah-complaint market portfolio is
used as proxy for the market portfolio.

We test the proposed models together with
conventional CAPM in Bursa Malaysia using three-
year and ten-year data. We test all models with three
year data and SCAPM(C) and conventional CAPM
with both three- and ten-year data. The two stage
testing is necessitated by limited data availability on
AAA-sukitk. We use nine portfolios each, created
from SharT ah-compliant and all firm listed on Bursa
that meet screening criteria, as dependent variables in
SCAPM and CAPM respectively. The test results of
the models over three year horizon, show marked
similarity between SCAPMs and their distinctive
difference from CAPM. However, in ten-year period,
the distinction between SCAPM and CAPM fades
away. In fact, the models behave closely in explaining
portfolio returns.

The findings of this study lead to two
conclusions: First, the two versions of Shari‘ah-
compliant CAPM yield similar results and have
almost same explanatory power in different portfolios.
Hence, they can be safely used interchangeably.
However, the findings based on three-year data should
be handled with care. The similarity of the models
needs to be tested over longer time horizon, long
enough to make inferences reliable. Second, over
longer period, both Shari‘ah-compliant and
conventional models display similar behavior in
explaining portfolio returns. The similarity in the
behaviors exists despite differences in the model
inputs, which indicates that Shari‘ah-compatible
CAPM is as applicable in explaining risk-return
dynamics of the Shari‘ah-compliant stocks as
conventional CAPM is in stocks in general. However,
it is necessary that the models are tested in other
markets to establish their validity.

This study is significant as it proposes asset
pricing models that are free of the inputs—interest
rate (ribd), market portfolio containing non-halal
stocks—that are not permissible for Muslim
investors. The underlying principle of the models is
that the interest rate is not an opportunity cost for the
Muslim investors because it is not an investment
option or a foregone investment opportunity for
them. Moreover, treating Islamic financial markets
as independent entities and upholding CAPM theory,
the proposed models derive inputs from actual
investment universe of Shari‘ah-abiding Muslim
investors.
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Appendix
I. Derivation of CAPM

Sharpe (1964) combines a risky asset i and the efficient
market portfolio M to construct portfolio, p; i is a
constituent M. Assuming w and (1 — w) as investment
weights in i and M, he uses Markowitz’s portfolio
variance formula to derive risk of the portfolio.

Op

= \/Wzori2 + (1 —w)205 + 2w(1l — w)piy0i0y

(A1)

where, g, is the standard deviation of the portfolio p; of
and o are the variances of stock i and portfolio M,

respectively, and p;y, is the correlation between returns on
iand M.

The expected return on p is given by

E(r,) = wE(r)) + (1 — w)E(ry) (A2)

Change in risk and return of p with change in weight of
investment in 7, is given by

05,

ow )

_ w(a? + gy — 2wpiy0i0y) — (0f — PimTiOn) (A3)
Op

and

OE(r) _ E(r) = EG)

doy Om — Pim0i (Ad)
At the tangency point, w=0 and g, = gy, (A3) reduces to
doy
w lom — pimoil (A5)
and (A4) equals
P20 — [5G~ By 6

Dividing (AS) by (A6) gives risk-return relationship for
tangency portfolio M,

OE(r) _ ECw) = E()
doy Oy — Pim0i (Al)

(A7) represents slope of the investment opportunity curve
(IOC) at the tangency point. Also, at the tangency point,
the slope of IOC equals that of the CML, which is

[ECw) —7] |
Oy ’

: 0, =oy,andr =1,  (A2)

Equating (A7) and (AS)
E[(n) — Tf] _ E(ry) — E() .
= , gives
Om Om — Pim0i
_ Pim0i _ E(r)— 1
T ooy |EGw) -1y (A9)
Further, 2% — U‘—ZM = p,;, the standardized covariance of
oM Onp

returns on i and M with respect to the variance of the
return on M. f; reflects the systematic risk of asset i.
Rearranging (A9) gives the capital assets pricing model,

E(r) = e+ Bi [E(rM) - Tf]

II. Derivation of Black’s CAPM

Black (1972) establishes equivalence of CAPM with and
without a risk-free asset by deriving equilibrium
relationship for individual investors. He contends that
investor & constructs an efficient portfolio from two basic
portfolios in order to minimize the variance of his or her
portfolio, such that

N
Minimize o7 = Z Z Wik W0y ;

i=1 j=1

subject to: (A10)

N N
Z wi E(r) = E(r),and z wy =1
i=1 i=1

N
=1

where g is the variance of the portfolio of investor £,
(k =1,2,---,K) and wy, represent the weights assigned
to stock i (i =1, 2,..., N) in the efficient portfolio held by
the investor k.

Applying Lagrange multipliers A, and 4,;, in (A10) gives

N N

Minimize 72 = Z Z Wik Wj0;;

i=1 j=1

N
— 24k [Z wiy E(ry) — E(ry)

N
Zwik - 1]
i=1

Taking the derivative of the Lagrangean with respect to
Wy gives

- lek

N
D Wity = 22 E () = 2 = 0 (A3)

Jj=1
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Let d;; be the inverse of o;; matrix, and multiplying both
sides by d;; transforms (A11) into

N N
Wi = /11kZdij E(r) + lzkzldij (A4)
I= =

In (A12), reference to the investor k attaches to the
Lagrange multipliers only, which signifies that investor &
can create portfolio from two basic portfolios. Black
asserts that all efficient portfolios are linear combinations
of the two basic portfolios. Normalizing (A12) gives

Wik = YukWiv + VWi (A13)

where U and V are the two basic portfolios, and

N N
Yuk = /111(22‘11']5(7"1')

i=1 j=1

N N
Yok = Azk Zdiji

i=1j=1

N N_ N
Wi = ) dy EG) / > dyE@

i=1 j=1

-

N N N
Wiy = Zdij/zzduﬂ
i=1 i=1 j=1
N N
Wiy =1 wy =1 and yy + yyr =1

i=1 i=1
where yy, and yy, denote investor k’s proportion of
investment in portfolios U and V, respectively; w;; and
w;y denote weights of stock i (i =1, 2, ..., N) in portfolios
U and V, respectively. It follows that w;;, in (2.22) also
must sum to 1.

Suppose that w,, is the fraction of total wealth held by
investor k then adding it up over all investors provides
weight for each asset in the market portfolio

K
Wiy = (Z Wymk WUk> Wiy
k
K
(Z Wk WVk) Wy L (AS)

k=1
=1,2

where w;y, is the weight of asset i/ in market portfolio M,
W, the proportion of wealth invested by each investor &
in market portfolio, wy;, and wy,, are the weights assigned
by investor k to portfolios U and V, and w;; and wy;, are
the weights of stock 7 in U and V. Since market portfolio is
a weighted combination of the basic portfolios U and V/,
and beta of market portfolio, By, is 1, which when
combined with a zero-beta portfolio in an efficient
portfolio e, yields

Te = Betm + (1= Bo)1;

III. Lintner Case I of Investment Choices

Lintner (1965) case I of investment choices states that
investors can choose between holding cash and investing
in a Single common stock. Assuming ®, as the wealth
held by an investor, of which w; is invested in stock i and
(1- w;) is held in cash. The expected total dollar return, y,
on the investment is given by
YW, = W;TjW,
or

Yy =wihy (A15)

1; is the return in stock i. The standard deviation of the
returns equals

gy = W0y,
or

w; = 0,/0y, (A16)
Substituting (A16) into (A15) gives

.

An investor can change his overall return y and overall
risk o, as he may wish along the market opportunity line,
which is equivalent of CML in CAPM. Both expected
return and risk increase as the proportion of investment in
i increases. 1;/0y,, the reciprocal of the coefficient of
variance of returns is the market price of risk.



38

Shabir Ahmad Hakim, Zarinah Hamid and Ahamed Kameel Mydin Meera

AadLea ) AL Sl9aY1 pr s allowl Il Jgual paud 73 g

(S dasl iy
Logead) dopefl ALal) — bt — i deol>
e Oale JuoS s el 3
Lidles 4dle)] LeoMud] dnolz)]

oo 23l gill pe) doymll SIS AU AW clon¥l Jolus @ayig «(Buslall) Lyl ey o] s palieiad |
Al Joua¥) e g 39 dele agdy gl (gyladiucd] elnall § Jlaill Sale) (o ya (2o, adl
Jordd Adges Wadmag ,olill oo 2L Younl o) Eos ¢(Capital Asset Pricing Model - CAPM )
o812 teoldly ] (e @SLal) HLaiiluad! @l ) 48Me ¥ Aoyl ol il lgal e
Sl Al dasy il ae 38153l Allassl I Joua¥l 0usds 7 3903 (CAPM) (40 (e gd 3yl
oo A Jgunl e Jottiia Yo aid 2oy, 21 ao 2581920 ool e Jatdd L8y Aladns ot
Llle Bum s § U Bardas po gouladl] 7 gl po &ofiall z3leddl Byl copas ! bolsll
Sl | @l copdoly lgiu e 31 (aadly (ol g S ) Lgiay 3ub dies bl Lediiue
dls Ans, &l e 288157kl Ao ALl 7 3ledl o U gomle Ll bl clgiad! cald bileall 7 3Ll
o) e lgadl 70l e 538 2 il e 38150l Adlasel ) Jguadl 0 7 S (318 e U3 il

o) per e lgallas 4§ gudanll 7 390l Alilas 380y Zay, &1 pe 258153l



Capital Asset Pricing Model and Pricing of Islamic Financial Instruments

Shabir Ahmad Hakim is a PhD in Business Administration with concentration in
Finance from the International Islamic University Malaysia. He is the winner of 2015
Permodalan Nasional Berhad award for the best PhD student. He also has Mater of
Business Administration with honors from Western Michigan University, USA.
Currently, he works as Assistant Professor in Finance at Effat University Jeddah, Saudi
Arabia. His research interests are in the areas of Asset Pricing, Emerging Markets,
Corporate Finance, and Islamic Finance.

E-mail: shabirhakim@yahoo.com

Zarinah Hamid received both her Bachelor’s (Magna Cum Laude) and Master’s degree
in Mathematics from Indiana State University, USA. She resumed her research training
and later was awarded Master’s degree in Economics and Ph.D. (Economics and
Mathematics) from University of Missouri, Kansas City, USA. She teaches business
mathematics, statistical methods, econometrics, quantitative decision making and
mathematical economics. Her research areas include intra-trade and financial integration,
entrepreneurship education, SME’s and wagf development. She has published over 30
articles in international refereed journals and has presented the research findings in
various seminars locally and internationally. She used to hold positions as Deputy Dean
of Student Affairs, Principal of Residential College and Course Coordinator. Currently
she is the editor of one of IITUM’s flagship journals, i.e. International Journal of
Economics, Management and Accounting.

E-mail: inahumkc@jiium.edu.my.

Ahamed Kameel Mydin Meera is a Professor at the Faculty of Economics and
Management Sciences, International Islamic University Malaysia. He holds a Ph.D.
degree in Finance from the University of North Texas, Denton, Texas, USA. His areas of
interest and expertise include Financial Markets, Investment Analysis, Macro-Economics,
Gold Dinar, Economics of Social Issues, and Quantitative Methods. He has wide
experience in teaching, training, consultancy and research in the above areas. His works
have been published in local and international journals. He is author of books on “The
Islamic Gold Dinar”; “The Theft of Nations” (both published by Pelanduk Publications)
and “Real Money — Money and Payment Systems from an Islamic Perspective” published
by [IUM Press.

E-mail: akameel@gmail.com

39




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /MEA ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


