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Abstract

This paper compares and evaluates the performance of eight different multifactor asset-
pricing models to identify and explain Anomalies in Saudi stock market (SSM). Data set of
daily stock prices and returns are collected for all companies that issue shares (152 companies)
which represent all sectors in the SSM during the period from 2009 to 2013. The 25 size-BE/ME
portfolios are formed by the intersection of size and BE/ME quintiles (5x5 Size-BE/ME sorts).
The empirical results show that each of capital asset pricing models CAPM, the Fama-French
three-factor model, the Cahart model, the four factor model of Chan and Faff four factor model
and the five -factor model (Adding liquidity to four factor model) have coefficients of the
factors (Bp, Sp, hp, Wp and L) to be significantly different from zero. Furthermore adjusted Rs
range from 29% to 78% but all of them produce an intercept that is significantly different from
zero for 12-16 portfolios. However, by adding leverage and test the six-factor asset pricing
model, the evidence confirms the significance of this model to explain return variation with
adjusted R? ranges from 39% to 83% and the intercept are not significant for 17 portfolios out
of 25. Moreover, the results of testing six-factor model by adding standard deviation of residual-
provide supportive evidence to the six-factor model.

Keywords: Asset pricing, book-to-market ratio, Fama and French three-factor model,
Cahart model, the four-factor model of Chan and Faff four factor model

Introduction

Many researchers have emphasized on analyzing asset-pricing behavior to explain the
variance in expected return and their relevance to market risk. Sharpe (1964) and Lintner (1965)
were the earlier researchers who presented Capital Asset Pricing Model and suggested that the
expected returns of risky assets are determined by the covariance between assets returns and
market portfolio's returns. One of the CAPM model’s assumptions is efficient market, since

securitiesc prices reflect all available information at any point in time. However, other

researchers’ empirical evidence indicates that the CAPM cannot explain different market
anomalies that indicate market inefficiency or the asset-pricing model inadequacies. Banz
(1981), who sorted stocks by their size (market capitalization); found that average returns on
small stocks are higher predicted than by the CAPM. In addition, Fama and French (1992)
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found a strong cross-sectional relation between characteristics like size and book to-market and
returns. Furthermore, Yalgin (2010) represented that market anomalies lead to abnormal returns
more often than not. Therefore, anomalies indicate the semi-strong form and they are based on
information in financial reports. In addition, they indicate that fundamental analysis does have
some value for the individual investor. Therefore these Studies have shown that size and book
to-market effect seem to be independent of the stock's beta, and therefore, independent of
systematic risk.

Although many applicable evidences show that anomalies exist in stock markets, some
researches show that anomalies occur once and disappear, while others occur repeatedly. For
example, the evidence of Schwert (2002) shows that the size effect, the value effect, the
weekend effect, and the dividend yield effect seem to have weakened or disappeared after the
papers that highlighted them were published. The small-firm turn-of-the-year effect became
weaker in the years after it was first documented in the academic literature. In addition, the
activities of practitioners who implement strategies to take advantage of anomalous behavior
can cause the anomalies to disappear (as research findings cause the market to become more
efficient). For that reason, List (2003) found that market experience plays a significant role in
eliminating the important market anomaly. These results illustrate the importance and the
interest from study anomalies in the market.

Accordingly, the main purpose of our study is to identify the factors that affecting the
expected return rather than market risk in the Saudi stock market (one of the emerging markets)
that help investors either individuals or institutions to understand these factors that allow them
to make effective capital investment decisions and financial decisions. Consequently, it reflects
positively on raising the market efficiency especially the accurate and comprehensive
information that can help investors deal with anomalies problems.

The structure of this paper is organized as follows: section 2 presents the literature review.
Section 3 discusses the data and variables employed in the tests and the methodology of this
study in details. Section 4 presents the empirical results. Section 5 isa summary and conclusion.
Finally, future research directions.

Literature Review

Many researchers studied the logic of the CAPM and its empirical work about predictions
of expected return. For example, Basu's evidence (1977) shows that future returns can be
predicted on high E/P ratios better than by the CAPM model. Meanwhile, Statman (1980)
confirmed that stocks with high B/M equity ratios have higher mean value of returns than
others. Banz (1981) sorted stocks by their size (market capitalization). He found that average
returns on small stocks are higher predicted than by the CAPM. In addition, for Japanese stocks
Chan, et al. (1991) found a strong relationship between average return and (B /M equity).
Capaul, et al. (1993) detect a similar (B/M) effect in many European stock markets and in
Japan. This evidence suggests that E/P, debt-equity and B/M ratios play an important role in
explaining both the variation in expected return and market anomalies. Fama and French (1992)
proved that size, E/P, debt-equity and B / M ratios add to market beta that explain the expected
stock returns. In addition, Fama and French (1993) show those higher returns on small stocks
and high (B/M) stocks reflect unknown variables that produce undiversifiable risks that are not
identified by the market return and are separately priced from market betas. For these reasons,
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Fama and French (2004) update and create results by using time-series regressions and found
that market betas cannot completely explain the expected return. In addition, Shaker and
Elgiziry (2013) used six portfolios, which sorted on size and book-to market ratio. They found
that FF three-factor model leads to a remarkable enhancement over the CAPM and the four-
factor model of Chan and Faff does not show a significant increase over the FF three-factor
model in Egyptian stock market.

Also Brown and CIiff (2005) examined the effect of sentiment on size and (B/M)
portfolios. They provide evidence that a negative relation between sentiment and mispricing of
small stock. On the other side, Da and Warachka (2009) confirmed that a higher beta implies
greater sensitivity to market wide revisions in expected cash flow. However, Fong (2012) tried
to explain why large premium mainly occurs for small firms. He found that premium value is
more obvious and low market values in firms with higher idiosyncratic volatility and in firms
with tight short selling constraints. Peer, et al. (2011) confirmed that the CAPM model is not
linearity but the linear model with Fama—French factors is able to explain the returns of US
stock market correctly. However, Pin-Huang, et al. (2012) show that significant effect of the
small firm occurs only for firms whose market capitalization and B/M ratio are smaller than
their industry average. Furthermore, Erik and Petar (2012) show that equal weights portfolio of
the single-characteristic strategies performs similar and sometimes better than the direct
estimation approach. Moreover, Babalosa, et al. (2102) presented evidence against the notion
of funds' mean-variance efficiency.

While the above-mentioned studies tested anomalies and mispricing by using portfolios,
Avramov & Smith (2006) examined whether CAPM models with single securities can explain
the size, value, and momentum anomalies. They found that with constant beta, none of these
models could explain any of the market anomalies. In addition, Daniel & Titman (2011) noted
that using models with portfolios rather than individual stocks has more advantages because
they avoid an errors-in-variables problem and lower the dimensionality of the covariance matrix
of returns.

Furthermore, there are previous studies that investigate the effect size and value on return.
There are many studies that test anomalies through examining other factors that have
explanatory power for the variation of return, for example, Yao, et al. (2011) found a negative
relation between corporate asset growth and stock returns. This relation is weaker in markets
where firms’ asset growth rates are more alike, frequent and in firms that depend more on debt
for growth. However, there is no effect of asset growth in the firms that have good corporate
governance, investor protection, and legal origin. Bley and Saad (2012) examined the
relationship between expected returns and lagged idiosyncratic volatility for individual stocks;
they found this relation is significantly negative in Saudi Arabia and Qatar but none in Kuwait
and Abu Dhabi. However, this relationship turns positive when they estimate conditional
idiosyncratic volatility. Furthermore, the pricing of unsystematic risk is less evident in countries

with higher governance and is not related to the degree of financial development.

Other researchers investigated the role of an illiquidity risk factor in asset pricing, such as
Marx (2005) who found negative relationship between illiquidity and expected returns, so he
argued that liquidity should have explanatory power in any asset-pricing model to be perfectly
specified. In addition, Acharya and Pederse (2005) show that a required rate of return depends
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on its expected liquidity as well as on the covariance of its own return with the market return.
Also, the results of Chordia, et al. (2008) indicate that private information is increased inclusion
into prices when regimes are more liquid. Marcelo and Quiros (2006) found that illiquidity ratio
is one of the common risk factors in the returns in the Spanish stock market over the 1994-2002
periods. In addition, Mahran (2011) showed that there was significant positive relationship
between liquidity and stock prices in the Egyptian stock market. This effect was not seasonal
but extended to cover the entire research period from 2004 until (2009); in addition, liquidity
has ability to predict stock price with high significance. Moreover, the liquidity of the stock has

a positive impact on the rate of trading in the market.

Some empirical literature gives evidence, which suggests that premium value is more
likely to be statistically significant in high financial leverage and low credit quality. For
example, Griffin and Lemmon (2002) report that firms with a higher likelihood of financial
distress demonstrate higher value premium compared to other firms. In addition, they found
that the firms with the highest distress risk were more premium than twice as large as that in
other firms. Furthermore, Garlappi and Yan (2011) suggested that increases in the premium

occur when the default risks probability increase.

A number of recent papers has developed for consumption CAPM (CCAPM), such as
Ammann, et al. (2012) which documented that the explanatory power of the alternative three-
factor models is advanced to traditional CAPM according to stock market anomalies.

The empirical findings of Kim (2012) support and agree with the results of CCAPMs
model, which can explain the cross-section of expected stock returns better than classic
unconditional models. Furthermore, Kang et al. (2011) Show that value stocks are riskier than
growth stocks in bad times. In addition, Fong (2012) re-examine the (B/M) effect. Neither the
conditional (time series) nor unconditional (cross-sectional) tests provide firm evidence that the
business risk can explain the premium. Cooper and Gubellini (2011) found that size, issuance,
momentum, and asset growth portfolio are due to risk. Therefore, these evidences recommend
that CAPM anomalies are not due to risk.

Data and Methodology
A. Data:

Daily stock returns are collected for all companies that are listed in the SSM over the period
from January 2009 to 2013 with 823 observations for each portfolio. This is to avoid the effect
of the Saudi stock market crash in 2006 and the financial crisis in 2008. During 2006, the SSM
collapsed and the price index lost over 1300 points (65% of its top level).

Saudi Arabia’s main stock market index, SASEIDX is used as a proxy for the market
portfolio. The data are obtained from the SSM (Tadawul). The data set consists of 150
companies that issue shares that represent all sectors in the Saudi stock market.

The 3-month Treasury Bills rates collected from the Saudi Arabia Monetary Agency used
as a proxy for risk-free rates of returns.

Firm size (ME) is measured by market capitalization or market value of equity. It is defined
as the product of stock price and the number of shares outstanding at the end of June in year t.
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The book-to-market equity (BE/ME) is computed as the ratio between a firm’s book equity
(BE) at the fiscal year-end in calendar year t — 1 and its market equity (ME) at the end of
December of year t — 1.

Followed (1993), the 25 size-BE/ME portfolios are formed from independent sorts of
stocks into five size groups and five BE/ME groups then the 25 size-BE/ME portfolios are
formed by the intersection of size and BE/ME quintiles (5x5 Size-BE/ME sorts).

For calculating the two Fama-French (1993) factors (SMB and HML) stocks are sorted by
size into two groups (Small (S) and Big (B)) based on their ME value. Then the same stocks

sorted into three portfolios of B/M sLow (L), Medium (M), and High (H)) based on their BE/ME

value. Six value-weighted portfolios (S/L, S/M, S/H, B/L, B/M, and B/H) are formed at the
intersection of size and B/M and in a way of having approximately equal numbers of stocks.

SMB (small minus big) is the simple average of the returns on the small-stock portfolios
minus the returns on the big-stock portfolios:

SMB = [(S/L - BIL) + (S/M - B/M) + (S/H- B/H) ]/ 3 )

HML (high minus low) is the simple average of the returns on the high-B/M portfolios
minus the returns on the low-B/M portfolios:

HML = [ (S/H - S/L) + (B/H - BIL) ]/ 2 @)

For calculating the Cahart (1997) factor (WML) the stocks sorted into three portfolios of
return (winner, neutral, and loser). Winners (W) are the top 30% of the total stocks with the
highest average return. Losers (L) are the bottom 30% of the total stocks with the lowest average
return. Neutral are the remaining 40% of the stocks. Four value-weighted portfolios (S/W, S/L,
B/L, and B/W) are formed at the intersection of size and performance. WML (winner minus
loser) is the simple average of the returns on the winner-stock portfolios minus the returns on
the loser-stock portfolios:

WML= [(S/W-S /L) + (B/L - BIW)] / 2 (3)

For calculating the Liu (2006) factor the stocks sorted into three groups according to their
liquidity (low, Medium and high liquidity). The illiquid are the total stocks with the low
liquidity and the liquid (L) are the total stocks with high liquidity. IML is the simple average of
the returns on illiquid portfolios stocks minus the returns on the liquid portfolio.

— pllliquid Liquid
IML = Rigoi“" = Righy (4)

Illiquidity measured by Amihud Yakov(2006) who defined Stock illiquidity as the average
ratio of the daily absolute return to the (dollar) trading volume on that day. This measure
interpreted as the daily stock price reaction to a dollar of trading volume. So the illiquidity

calculated by using daily data on returns and volume that are readily available over long periods
for the Saudi stock market.

In addition, for calculating the leverage and test the six-factor asset pricing model (by adding
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liquidity and leverage to the Cahart four-factor model), the stocks are sorted into three group
according to their leverage (low, Medium and high leverage). Then LMH leverage is the simple
average of the returns on low leverage portfolios minus the returns on high leverage portfolios.

Leverage measured by McConnell and Servaes (1995) and Aggarwal and Zhao (2007) as
follows:

— Market leverage (ML) is the ratio of total debt (debt in current liabilities + long-term
debt) to market value of total assets in firm.

— Book leverage (BL) is the ratio of total debt (debt in current liabilities + long-term debt)
to book value of total assets.

Lam (2002) use natural logs of both book and market leverage ratios for two reasons: First:
the natural logs are a good function form for catching leverage effects in average returns (FF, 1992).
Second: using natural logs permit to deduce the relation between leverage and book-to-market
equity in average returns.

B. Methodology:

The study examines and checks the adequate of eight different models, which are discussed
in previous literature, these models include:

1- CAPM: The capital asset pricing model indicates that the market beta is the only risk factor
to explain cross section variation of expected stock returns.

2- Fama-French three-factor model: By adding two factors to CAPM (size and book-to-market
factors). As Fama and French, observe that two classes of stocks have tended to do better
than the market as a whole: (i) small caps and (ii) stocks with a high book-to-market ratio.

3- Cahart four-factor model: Is an extension of the Fama-French three-factor model including
a momentum factor. Momentum in a stock is described as the tendency for the stock price
to continue rising if it is going up and to continue declining if it is going down. Carhart
(1997) subtracts the equal weighted average of the highest performing firms from the equal
weighed average of the lowest performing firms, lagged one period.

4- Chan and Faff four-factor model: It is an augmenting asset-pricing model with a liquidity
factor. Chan and Faff (2005) refer to the important role of liquidity in asset pricing.
Therefore, in this model they add the liquidity factor to the Fama-French three-factor model.

5- Liu and CAPM: This model is a two-factor model (market and liquidity): This model was
suggested by Liu (2006) who also addressed the role of liquidity risk on assets pricing and
argue that his suggested two-factor model perform better than CAPM and Fama and French
three-factor model in explaining the periodical return.

6- The Five-factor model: Augment model that is adding the Cahart four-factor model to the
Chan and Faff four-factor where it includes market excess return, firm size, BE/ME ratio,
liquidity and a “winner minus loser” factor to capture the momentum effect.

7- The Six-factor model: By adding liquidity and leverage to the Cahart four-factor model,
where it includes market excess return, firm size, BE/ME ratio, “winner minus loser” factor
to capture the momentum effect, liquidity and leverage.

8- After comparing the previous models, standard deviation (SD) of the portfolios residual will
be added to the model. The purpose of this test is examining the explanatory power of
portfolio residuals in this model; accordingly capture the model, which performs more
explanatory power.
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Cross-sectional regression is run for each of the 25 size-B/M portfolios. In addition, two
tests are used to compare and check the adequacy of eight different models of assets pricing:

- First: The model is valid in the SSM stock market if the regression coefficients of the
factors (B, S, H, L, W, and V) are significantly different from zero.

- Second: According to Merton (1973) and Lam et al. (2002), a well-specified asset-
pricing model produces an intercept that is insignificantly different from zero. Hence,
the intercept in an adequate model is expected to be not significantly different from
zero. Thus, the pricing model is able to capture the variation of average returns.

Table (1) Summarizes the Models of the Study:

Models Formulas
1 CAPM mOdEI Rp— Rf = Op e Bp (Rm — Rf) 7 €p (5)
5 | Liuand CAPM Ro— Ri=0p + Bp (Rm — Ry) + L(IML) + e(t) (6)
2 rI?]aorgzgiFrench three factor Ry R = ap + Bp (Rm — Re) + S(SMB) + h(HML) +&, (7)
i Rp— Rf = op + Bp (Rm — Rf) +s(SMB) + h(HML) +
3 | Cahart four-factor model WWML) + &, 8)
4 Chan and Faff four-factor Rp— Ri = ap + Bp (Rm — Ry) + S(SMB) + h(HML) +
model L(IML) + e(t)
- Rp— Rf:ap+Bp(Rm—Rf)+S(SMB) +h(HML)+
6 | Five factor model W(WML) + L(IML) + e(t) (10)
7 The Six factor model (with | Rp— Rf= op + Bp (Rm — Rf) + S(SMB) + h(HML) +
Leverage) L(IML +w(WML)) + lev (LMH) +e(t) (11)
8 The seven factor model Rp— Re=ap + Bp (Rm — Rf) + S(SMB) + h(HML) +
with add 6 (e) wW(WML) + L(IML) +v (lev) + 6 (e) +e(t)  (12)
Where:
R, is the return on portfolio p, Rt is the risk-free rate of return,
Rm is the return on market portfolio, SMB is the size factor “small minus big”,
HML is the value factor “high minus low”, WML is the momentum factor “winners minus losers”,

IML is the liquidity factor “illiquidity minus liquidity”

(lev)is the leverage factor "low mins high leverage".

Bp is the slope coefficient for CAPM model,

ap is coefficient of intercept (Jensen’s alpha or abnormal return),

S, h, L, W,V and SD are the premiums related to risk factors SMB, HML« IML, WML, lev and portfolio
residuals 6 (e ) respectively.

The parameters are estimated by using ordinary least square method. The robustness of the
models checked by R? determination coefficient, F-test for regression significance, t-test for
parameters significance in a model.

Empirical Results

Table 2 presents the descriptive statistics for the 25 size-BE/ME portfolios in the Saudi
stock market. The last column in panel A -titled ALL- shows an inverse relationship between
return and size as the average of return show decreasing trend with the increasing in size. The
average of return decreases from 0.0188 at the smallest size quintile to 0.0119 at the biggest
size quintile. It is difficult to observe such relation when looking to the BE/ME, as shown in
the last raw -titled ALL- in panel A.
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The risk of the return measured with the standard deviation described in panel B. the
standard deviation displays a strong decreasing trend with the increasing in size. The risk of
return decreases from 0.0143 at the smallest size quintile to 0.0093 at the biggest size quintile.
Similar to the return, it is difficult to observe such relation when looking to the BE/ME.

The average number of stocks in each of the 25 size- B/M portfolios presents Panel C. The
number of stocks ranges from two to nine. These numbers considered low when compared to
studies in developed markets but it is not uncommon with emerging markets (Keith et al., 2009).

Table (2) Descriptive Statistics for 25 Size-B/M Portfolios from 2009 to 2012

. Book-to-Market Equity (BE/ME)
VRUFIFsome] \ N\ AT 3P0 w4 G Hich [F AND
Panel A Averages of Return
Small 0.0199 0.0189 0.0197 0.0173 0.0184 0.0188
2 0.0199 0.0148 0.0178 0.0152 0.0192 0.0174
3 0.0178 0.0146 0.0134 0.0158 0.0126 0.0148
4 0.0150 0.0120 0.0113 0.0143 0.0119 0.0129
Big 0.0097 0.0110 0.0137 0.0101 0.0151 0.0119
ALL 0.0164 0.0143 0.0152 0.0146 0.0154 0.0152
Panel B Standard Deviation of Return
Small 0.0132 0.0147 0.0178 0.0122 0.0133 0.0143
2 0.0149 0.0120 0.0128 0.0132 0.0143 0.0134
3 0.0135 0.0127 0.0100 0.0102 0.0110 0.0115
4 0.0116 0.0081 0.0085 0.0104 0.0083 0.0094
Big 0.0076 0.0084 0.0121 0.0073 0.0111 0.0093
ALL 0.0122 0.0112 0.0121 0.0107 0.0116 0.0116

Panel C Numbers of Firms
Small 7 6 7 2 8 30
2 5 6 4 9 6 30
3 7 6 7 8 3 31
4 9 6 4 5 6 30
Big 3 5 8 6 7 29
ALL 31 29 30 30 30 150

The 25size-B/M portfolios are formed by the intersection of size and B/M

For checking multicollinearity of independent variables, table 3 reports the correlation
coefficients for the independent variable. The results show that the correlation coefficients are
mostly significant but very small it ranges from — 0.3 to 0.167. Therefore« it is reasonable to

conclude that the model will not suffer from multicollinearity problem.
Table (3) the correlation coefficients for the independent variable.

Rm — Rf SMB HML WML IML 0
Rm— Rt 1
SMB 0.118** 1
HML 0.124** -0.194** 1
WML - 0.018 -0.009 -0.137** 1
IML - 0.300** | 0.167** 0.132** 0.124** L
0 0.000 0.000 0.000 0.000 0.000
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A. The Empirical Results of CAPM Model:

Table 4 presents the results of the CAPM model. The portfolios betas are positive and
significant for all portfolios at the 1% level with highly t-values that range from the lowest of-
11.37 to the highest of 49.8. It also observed betas that move in contrast with the size within
the five B/M quintiles.

The coefficient of determination (R?) is high and its values range from 29% to 70. This
highest value of the R? matches with previous studies, for example Minovi¢ and Zivkovi¢
(2012) found that R? ranges from 78.97% to 80.15%. However, Petrovi¢ (2002) pointed out
that R? test-statistics are not enough to check the adequacy of the model.

This is supported by the intercepts significance. The intercepts for 13 portfolios out of 25
are significantly different from zero at the 1% level (whilel0 portfolios are insignificant).
Therefore, it is difficult to conclude that the market betas completely explain expected return
and the CAPM does not hold.

Table (4) Rp— Rs= ap +ﬂp (Rm = Rf) + &

The Regression Outputs From the CAPM Ri— Rf =a + b(Rm — Rf) + (1)
Low | 2 | 3 | 4 | High Low| 2 | 3 | 4 |High
a t(a)
Small | 0.000 | -.002** | -0.001 | -.002** | -0.003** 5 | -2.79 | -1.48 | 2.57 | -4.98
2 -0.001 | -0.000 | -.002** | -.002** | -0.003** -1.25| -33 | 2.84 | -5.23 | -5.99
3 0.002* | 0.001 | 0.003** | 0.002** | 0,001 2.60 | 1.83 | 461 | -4.86 | 1.26
4 0.003** | 0.002** | 0.002** | 0.004** | 0.002** 398 | 47 | 374 | 3.73 | 3.11
Big 0.002** | 0.001 0.000 -0.001 | -0.000 3.37 | 1.168 | 0.177 | -1.65 | -0.82
b t(b)
Small | 1.24** | 1.32** | 1.195** | 1.195** | 1.46** 33.14 | 41.14 | 39.6 | 19.3 | 41.00
2 1.38** | 1.17** | 1.135** | 1.335** | 1.21** 341 | 27.4 | 29.01 | 49.8 | 40.03
3 0.810** | 0.828** | 0.815** | 1.011** | 0.80** 22.53|23.07 | 22.7 | 43.51 | 20.87
4 0.433** | 0.64** | 0.73** | 0.575** | 0.81** 11.37 | 24.04 | 21.6 | 18.1 | 38.5
Big 0.54** | 0.957** | 0.663** | 0.93** | 0.75** 21.04 | 29.2 | 33.2 | 25.12 | 31.97
R? d-statistic

Small 0.57 0.67 0.66 0.31 0.671 144 | 1.67 | 1.49 | 1.49 | 1.77
2 0.59 0.48 0.51 0.60 0.66 152 | 14 | 151 | 156 | 1.68
3 0.41 0.39 0.39 0.70 0.35 166 | 1.68 | 153 | 1.83 | 1.54
4 0.33 0.41 0.36 0.29 0.64 188 | 1.71 | 190 | 1.86 | 1.82
Big 0.35 0.51 0.57 0.33 0.55 172 | 142 | 14 | 138 | 1.54

B. The Empirical Results of Liu Model:-

Table (5) reports the results of the Liu model. The portfolios betas are positive and highly
significant for all portfolios at the 1% level and move in contrast with size. This result is
corresponding to the results of CAPM model. The Durbin Watson values show that the data set
does not suffer from autocorrelation.

Although , R? is still high as its values range from 30% to 71% it is difficult to conclude
that the Liu model completely explain expected return for two reasons: first: the liquid variable
is significant for 15 portfolios out of 25 which represent 60% from the studied portfolios.
Second: The intercepts for 14 portfolios are significantly different from zero at the 1% level (11
portfolios are insignificant).
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Table (5) Rp— Re= ap +ﬂp (Rm - Rf) + Lp (IML) i e(t)

The Regression Outputs of the Liu Model

low | 2 | 3 | 4 | High low| 2 | 3 | 4 | 5
a t(a)
Small |0.001 -002** |-0.001 |0.001 -0.003** | |.85 -269 |[-153 [161 |[-4.9
2 -0.001 0.000 -0.002* |-0.002** |-0.003**| |-1.23 |0.28 |[-2.76 |-5.62 |-5.91
3 -0.002* |0.001 0.003** |-.002** |0.001 286 |131 |475 |47 |136

4 0.003** |0.002** |0.002** [0.001** |0.001** | (398 |462 |38 |-38 |-301
Big |0.001** 0001 |0.000 |-0.00L |-0.000 324 |108 |028 |-191 |-057
b 1(b)
Small [126®* [134% [118~ [120~ |147~ | [332 [416 [387 [191 |406
2 138 |118% |L15%* |135° |123* | [3356 |27.1 |291 |498 |40.2
3 127~ [0.73> |084~ [L02> 092~ | [22.7 |227 |231 437 |2103
4 043 |0.63* |0.74* |059** |0.816* | [1123 |233 |[2152 |18.34 |38.4
Big |05 |094~* |06/~ |0.878* |0./3* | [201 [28.43 [333 |18.99 |33.85

L t(L)
Small |[-.15* -0.16** |0.068 -0.075 -.075 -2.73 |-3.12 |[1.50 -0.79 |1.39
2 -0.03 -0.09 0.15* -122**  |-0.16** -048 |-1.36 |-25 -3.12 |-3.38
3 -0.22 -0.005 -0.17** |-0.17** |-0.11** -1.13 |-.096 |[-3.2 3.1 |-2.61
4 -0.013 |0.07 -0.08 -123** |0.08* -0.22 |1.72 -1.63 |-2.6 2.4
Big 0.18** |0.12** |-0.14** |-0.26** |-0.43** 436 |24 299 (6.2 -7.61
R? d-statistic

Small 0.58 0.68 0.66 0.31 0.67 144 |1.68 1.49 15 1.78
2 0.59 0.48 0.51 0.65 0.68 153 (141 161 1.36 |1.60
3 0.39 0.393 0.40 0.71 0.35 168 |1.68 154 183 (154
4 0.35 0.42 0.36 0.36 0.36 188 [1.72 1.87 18 1.74
B_ig 0.36 0.51 0.58 0.30 0.58 1.74 |143 1.33 1.3 1.55

C. The Empirical Results of Fama-French Three-Factor Model

Table 6 reports the results of the Fama-French three-factor model which found that the
market premium plays an important role in the three-factor model and captures the systematic
risk. The market betas are positive and highly significant for all portfolios at the 1% level and
the t-values ranging from the lowest of- 12.9 to the highest of 48.84. There is no observed
moves of beta in contrast with size within the five B/M quintiles.

The coefficients of SMB (S) are confirming the effect of size on excess returns of portfolios
especially; they are significant for all portfolios at 1% level except three, which is not
significant. The S coefficients are positive with small size within the first and the second size
quintiles. However, the coefficients S are negative with the medium and big size quintiles (in
the third, fourth and fifth size quintiles).The significant t-values ranging from the lowest of- 2.5
to the highest of 11.7.

The coefficients of HML (h) are significant in 18 portfolios at 1% level. In addition, they
are significant at 5% level in 3 portfolios but not significant in 3 portfolios. The value of the
coefficients h is negative at the lowest B/M quintiles and increased to be positive for the highest
B/M quintiles within each of the size quintiles. In addition, the Durbin Watson (D- Statistics)
values show that the data set does not suffer from autocorrelation.
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The previous results on the market premium( fp), SMB (S) and HML (h) are similar to
that shown by Shum & Tang (2005) and Drew & Veeraraghavan’s (2003) who examine the
application of the FF three-factor model in the Hong Kong, Singaporean, and Taiwanese
markets and find evidence similar to FF model 1993. However, the coefficient of determination
RZs is high and its values range from 33% to 74%. Consequently, the R?s increased in the Fama-
French model from both the CAPM and the Liu models but the intercepts for 12 portfolios are
insignificantly different from zero at the 1% level. Therefore, Fama-French three-factor model
in this case cannot completely explain the excess of portfolios returns and some other factors
should be added into this model.

Table (6) Rp— Rf = ap +ﬂp (Rm — Rf) + Sp (SMB) + hp (HML) +8p

low | 2 [ 3 | 4 | High low | 2 | 3 | 4 | High
a t(a)
Small [-0.001 [-.003** [-0.002** [0.000 [-.004** -145 [546 [-439 [024 [-6.46
2 -0.003** [-0.001  [-0.003** [-.003** [-003*** | [-474 |-14 [-36 |-598 |-555
3 -0.001 [0001 [0.003** [-0.001 |[0.001 -155 [155 [523 [-115 [141
4 0.002** [0.003** [0.003** [.003** [0.000 435 [587 (491 [576 [-0.97
Big 0.002** [0.0011 [0.001 [0.001 [0.001 544 [112 (118 [107 |14
b t(b)
Small [1.33** [127** [1.17** [107** [13** 341 (414 [403 [183 [4031
2 141% [130** [1.07** [1.24** [105** 371 (293 (279 (488 [4267
3 125 [0.88** [0.82** [.97** [0.76** 246 234 261 (463 [19.82
4 055** [0,75** [0.81** [0.73** [0.80** 129 [25.5 (212 |214 345
Big 0.65** [0.76** [0.79** [0.67** |0.75** 258 [326 [351 (171 [29.76
S t(s)
Small [0.268** [0.48** [045** [0.56** [0.46** 43 [887 [905 [52 [78
2 0.60** [0.04 0.25** [0.25** [0.131** 915 |058 370 [533 [2.64
3 027> [-0.30** [-0154 [-0.26** [0.16** 279 |57 |25 |68 [217
4 -0.25** [-0.30** [-0.32** [-0.60** [-0.21** 38 |67 |54 |95 [s577
Big 0.44 -0.39** [-0.38** [-50** [-0.35** -105 |[-722 |[-11.7 |66 [91
h t(h)
Small [-0.87** [-0.108 [-0.24* [0.18 0.63** 804 [-116 [-271 [149 [6.08
2 -0.77** [-0.98** [0.174 [0.39** [0.93** 68 |-71 |147 [494 |10.8
3 -029* [-0.72** [0.097 [0.49** [0.80** -18 [-79 (090 [730 [6.20
4 -0.56** |[-0.43** [-0.21** [0.55** [0.23** 487 |5.5 |[-204 [601 [35
Big 0.62** [-0.85** [-025* [0.96** [0.37** 855 |-9.14 [-269 [7.20 [5.46
R? d-statistic
Small [0.62 0.70 0.69 0.33 0.70 147 [165 [156 [151 (176
2 0.65 0.51 0.57 0.67 0.71 164 [144 161 [140 (169
3 0.40 0.45 0.39 0.74 0.37 163 [173 [153 [191 (155
4 0.33 0.46 0.38 0.37 0.66 188 [168 [1.88 [1.87 [1.83
Big 0.40 057 0.63 0.41 0.61 179 [147 141 |138 [161

D. The Empirical Results of Cahart Four-Factor Model:

From Table (7) the results of Cahart four-factor model show that the coefficients on market
betas (bp) are still positive and highly significant in all portfolios at 1% level except one
portfolio that is not significant. The t-values of the coefficients on market betas ranging from
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the lowest of- 3.4 to the highest of 29.7, which is lower than the results of the CAPM model. In
addition, there is no observed moves of beta in contrast to size within the five B/M quintiles
that is on the opposite of the CAPM model results.

The coefficients (Sp) of the size effect are positive with small size within the first and the
second size quintiles and within the five B/M quintiles. However, the coefficients S are
negative sometimes with the medium and constantly with the big size quintiles. In addition, the
S coefficients are significant at 1% level in 13 portfolios and 3 portfolios are significant at 5%
level while 9 portfolios are not significant.

The coefficients on HML (hp) are significant in 20 portfolios at 1% level, furthermore four
portfolios are significant at 5% level where (hp) are not significant at all in one portfolio. The
value of the coefficients h is negative at the lowest B/M quintiles and increased to be positive
for the highest B/M quintiles within each of the size quintiles.

The relationship between momentum factor and the 25 size-B/M portfolios is confirmed
because the coefficients of WML (wp) are significantly different from zero at the 1%
significance level in 17 size-B/M portfolios, while two portfolios are significant at the %5 level
but (wp) are not significant in 6 portfolios. The range of t-values on WML (w) is ranging from
2.5 to 16.28. The coefficients of momentum (wp) are negative and significant in 11 portfolios
out of 25, which appear in the smallest size quintiles, while the positive coefficients mainly
appear in the largest size quintiles.

The previous results are in agreement with the empirical evidence of Grundy and Martin
2001, Fong et al. 2005 and Lam et al. (2009) who provide that betas, size, B/M and WML
momentum risk are significant and have the ability to explain the underperformance in returns
in some Asian markets. Also L’Her et al. (2004) found that the four-factor pricing model is
significant in the Canadian stock market.

Although the coefficient of determination R?s is high and its values range from 33% to
77% the intercepts for 12 portfolios are insignificantly different from zero at the 1% level.
Consequently, some other factors should be added into the Cahart four-factor model.

Table (7) Rp— Rf = ap +ﬂp (Rm — Rf) +Sp (SMB) + hp (HML) oy Wp (WML) + 8p

The Regression Outputs of the Cahart Four-Factor Model
Ri—Rf =a + b(Rm — Rf) + 5(SMB) + h(HML) + w(WML) + e(t)
Low [ 2] 3 | 4 | High Low | 2 [ 3 | 4 |High
a t(a)
Small [0.001  |-0.002**|-0.002**|0,001  |-0.003** 077 |-514 |-3.5 069 |-542
2 -003** [0.000 |-.003** |0.002** |-0.002** -561 [-129 [-314 |52 |-512
3 .000 0.000  |0.003** |-0.001 |0.001 058 054 599 -1.05 |1.66
4 -0.001 |-0.002**|0.003** |0.002** |-0.001** 263 489 396 795 |5.20
Big |0.001** [0.001 |0.001 |-0.001 |0.0000 442 0504 [1.88 165 [1.20
b t(b)
Small |1.51** [155** |1.34** |1.20** |1.70** 191 229 |21.03 (94 231
2 163** [1.68** |0.92** |1.66** |1.36™* 19.73 1826 |1059 |29.7 |22.01
3 TZ1%0  [O:558 W0 775 % |01~ 10:.968 986 (830 961 18.65 |10.18
4 0.028 |0.11** |0.83** |0.34** |0.49** 035 1105 |5.26 520 [11.13
Big  10.147** 11.23** 0.23** 10.29** | 0.56** 310 (179 (629 (3.4 1154
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Table (7) Rp— Rs= ap +ﬂp (Rm =3 Rf) +Sp (SMB) + hp (HML) HP Wp (WML) + &p

The Regression Outputs of the Cahart Four-Factor Model
ri—rf=a+ b(rm—rf) + s(smb) + h(hml) + wiwml) + e(t)
low 2 3 4 [high low |2 3 4 |high
S t(s)
Small |0.21* 0.34** |0.37** |0.46** |0.27** 2.6 565 [654 374 404
2 0.49** 10.124 |0.326** |0.038  |0.023 6.60 (175 |4.21 0.77 |-0.42
3 0.29* |-0.24* |-0.127 |-0.23** |0.061 264 |-231 |-1.78 |-527 |0.73
4 0036 [0.013 |-0.32** |-0.30** |-0.051 0501 [029 |-486 |[-528 |[-1.30
Big |-16** |-043** |-0.13** |-0.06 -0.26** -383 |-7.04 |-402 |-082 |-5.96
h t(h)
Small |-0.89** |-0.04 |-0.26** |0.25* |0.59** -84 |-055 |-296 |227 |4.23
2 -0.80** |-0.95** |0.193** |0.34** |0.89** 931 [-907 [314 |49 11.67
3 -0.29** |-0.68** |0.104* |0.49** |0.77** 6.23 |-7.18 |2.02 74 5.90
4 -49** |-35** |-0.10* [0.50** |0.26** 9.04 |58 -205 [560 |595
Big |-0.55** |-0.86** |-0.11* |0.32** |0.39** -6.96 [-928 |-273 448 |7.30
w t(w)
Small |[-0.25* |-0.39** |0.24** |0.30 0.57** 26 |-477 |31 -181 |63
2 0.32** |-0.54** |-0.22* |-0.59** |-0.44** -315 [-4.78 |2.08 -8.73 |-5.88
3 0.058 |0.47** |0.079 |0.095 |-0.29** 0.386 [5.88 |0.82 161 |-250
4 0.822** |0.91** |-0.024 |0.55** |0.45** 839 [1448 |-027 [6.95 [843
Big ]0.78** |-0.12 0.73** |1.63** |0.26** 1336 |-143 |16.28 |[155 |4.46
R? d-statistic
Small |0.62 0.71 0.70 0.34 0.72 146 168 |1.56 150 178
2 0.65 0.52 0.51 0.77 0.72 155 |147 161 147 175
3 0.40 047 0.40 0.74 0.38 163 |1.70 |1.54 189 156
4 0.34 0.57 0.38 041 0.69 190 177 [1.88 191 [1.88
Big 1055 0.57 0.73 0.54 0.62 194 147 |161 140 [1.62

E. The Empirical Results of Chan and Faff Four-Factor Model:

The results of Chan and Faff four-factor model shown in table (8) indicate that the
coefficients on market betas (b) are positive and highly significant in all portfolios at 1% level.
The t-values of the coefficients of market betas ranging from the lowest of 12.6 to the highest
of 41.9, which are more than the results of the Chan and Faff four-factor model. In addition,
there is no observed moves of beta in contrast with size within the five B/M quintiles.

The S coefficients of the size effect are significant at 1% level in 24 portfolios but not
significant in one portfolio. In addition, the coefficients on HML (h) are significant in 20
portfolios at 1% level, furthermore one portfolio is significant at 5% level but (h) is not significant
at all in three portfolios. The value of the coefficients h is still negative at the lowest B/M quintiles
and increased to be positive for the highest B/M quintiles within each of the size quintiles.

The coefficients of IML are the simple average of returns on illiquid portfolios stocks
minus the returns on the very liquid portfolio. The coefficients of IML are significantly different
from zero at the 1% significance level in 16 size-B/M portfolios, while one is significant at the
5% level but the coefficients of IML are not significant in eight portfolios. The range of the
coefficients on IML is from -1.9 to -8.68. The coefficients are negative for all portfolios except
three out of 25 are positive which appear in the biggest size quintiles. So negative relationship
between the illiquidity factor and the average returns of 25 size-B/M portfolios is founded. This
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result on IML is similar to that shown by Amihud Yakov (2006) who found that illiquidity has
a negative and significant effect on stock return.

The Durbin Watson (D- Statistics) values show the data set does not suffer from
autocorrelation. In addition, the coefficient of determination R?s is high and its values range
from 31% to 77%.Then the R%s in the Chan four-factor model is lower than the Cahart model.
However, the intercepts for 13 portfolios are insignificantly different from zero at the 1% level.
Therefore, the Chan and Faff four-factor model cannot completely explain the excess of
portfolios returns and some other factors should be added into this model.

Table (8) Rp— Rf = Op +ﬂp (Rm o Rf) + Sp (SMB) + hp (HML)) + Lp (IML) + e(t)
The Regression Outputs of the Chan the Four Factor Model

low | 2 [ 3 | 4 [ High low| 2 | 3 | 4 | 5
a t(a)
Small |0.001 -.003** |-.002** (-.000 -.004** 1.37 537 |44 0.26 -6.42
2 -003** [-0.001 0.002** |-.003** |[-.003** -470 |(-1.32 |-3.35 |[-5.90 |-55
3 -.001 0.000 0.003** [-0.001 0.001 148 |15 535 |[-197 |150
4 0.003** |0.003** |0.002** |0.003** |0.000 4.35 582 |4.96 5.85 -0.90
Big 0.002** |0.001 0.001** |0.001 0.001 536 [1.05 |33 0.89 |[1.74
b (o)
Small |1.35** |1.29** [1.16** |1.08** |1.31** 33.09 [36.70 |35.32 |153 [33.44
2 1.41** 1.31** 1.10** 1. 3** 1.07** 3283 (2725 |244 (419 329
3 1.28** |0.88** |0.84** |0.99** |0.78** 202 |[253 (206 (305 |15.97

4 0.55** |0.72** |0.82** |0.74** |0.81** 12.76 2490 |212 |126 |34,6
Big 0.68** |1.13** |0.75** |0.804** |0.77** 2515 |319 352 |16.33 |31.79
S t(s)
Small |0.27** |0.48** |0.45** |0.56** |0.47** 438 (899 [9.02 |[523 [7.83
2 0.60** 10.04 0.25** |0.25** |0.135** 912 060 |37 8548¥ N3

3 0.27** |-0.30** |-0.15** |-0.12** |-0.17** 2.85 -5.67 |-242 |-6.8 2.3
4 -0.25%* [-303** |[-0.31** |-0.49** |-0.21** -3.79 |-6.7 535 |[-95 -5.74
Big -0.44** |-0.39** |-0.38** |-0.51** |-0.34** -10.7 |-7.3 -11.7 [-6.86 |-9.27
h t(h)
Small |-0.86** |-0.107 -0.24** 10.28 0.63** -8.02 [-1.15 |-2.72 |150 6.10
2 -0.77%* [-0.90** |(0.176 0.39** |0.93** -6.82 |-7.10 |1.49 4,98 7.20
3 -0.29* 0.72** 10.099 0.49** |0.80** -1.8 -7.89 (092 |7.04 |6.23
4 -0.56** |0.43** -0.21** |0.54** |0.219** -487 |-55 204 (624 |354
Big -0.62** |-0.86** |[-0.15** |0.96** |0.37** -8.7 920 (-268 |7.38 |5.7
L t(L)
Small |-0.16** |-0.19** |-0.06 -0.03 -0.08 293 [-344 |-140 |-090 |[1.60
2 -0.04 -0.09 -0.15** |-0.17** |[-0.19** -068 (1.4 |-26 -3.2 -3.7
3 -0.22** |-0.001 - 17> |-109** |-176** -2.63 [-0.03 |-3.17 |-3.30 |[-2.75
4 0.008 0.076* -0.07 -0.12** |-0.17** -0.14 (1.90 |-155 |-2.5 |-2.39
Big 0.178** |0.13** -0.09** |0.43** -0.26** 5.01 2.7 -3.01 |6.68 -8.04
R? d-statistic

Small |0.62 0.71 0.69 0.34 0.70 1.46 1.65 1.57 1.49 1.77
2 0.65 0.51 0.52 0.77 0.71 154 1.45 161 1.38 1.68
3 0.40 0.45 0.40 0.74 0.38 1.65 1.73 1.55 191 1.55
4 0.31 0.46 0.39 0.38 0.67 1.88 1.70 1.88 1.87 1.81

ig 0.47 0.58 0.64 0.44 0.64 1.82 1.45 141 1.37 1.64
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F. The Empirical Results of Five-Factor Model:

Table (9) reports the results of Five factor model that examine the effect of market betas,
SMB, HML, IML and WML factors on excess returns of portfolios. The empirical evidence
shows that there are significant premiums for the Five-factor model with high explanatory
power. The coefficient of determination R?s is high and its values range from 33% to 78%.
However, the intercepts for 13 portfolios are still insignificantly different from zero at the 1%
level therefore this model cannot completely explain the excess of portfolios returns and some
other factors should be added into this model.

Table (9) Ro— Ri= ap + fo (Rm — Re) + 5o (SMB) + h,, (HML) + W, (WML) + L, (IML) +e(t)

Low | 2 ' 3 | 4 [ High Low | 2 | 3 | 4 | High
a t(a) &
Small [-0.000 [-.002** [-.002** [0.000 -.003** -0.89 [-398 [-3.37 [059 [-4.86
2 -.003** |0.000 0.001 -.002** |0.002**— -3.69 [-0.29 [-097 |-381 |-4.05
3 -002** [0.001 0.001 -0.001 [0.001 246 (123 |19 -133 |12
4 -.002** 10.001 0.002** |-,002** |-0.002** 2.4 19 437 1403 |-3.3
Big -.001 0.001 0.001 0.002** [0.001 1.44 114 |-1.04 |-2.71 |13
b t(b)
Small [1.49** [153** [134** [125** |1.69** 1884 (22,78 |21.04 (9.17 |22.8
2 1.63** |1.68** [0.917** |1.66** |1,36** 19.6 18.2 1058 [29.6 |22.01
3 1.19** [055** [0.75** [0.89** [0.95** 971 |83 94 185 [10.13
4 -0.03 0.112* (0.82** |0.33** |0.48** -0.34 (218 [109 |5.2 11.03
Big 0.16** [1.23** |0.21** |-0.27** |0.55** 3.35 181 [6.04 |-3.2 11.7
S t(s)
Small [0.199** [0.34** |0.36** [0.45** |0.27** 2.8 562 (622 |3.70 |64
2 0.48** |[-0.124 0.35** 10.045 -0.004 6.4 -15 444 1089 |-0.07
3 0.30** [-147** [-0.12 -0.22** [0.06 270 [-25 [-1.62 [-5.09 [0.73
4 0.04 0.01 -313** [-0.29** |-0.03 0.53 012 |-46 -5.03 |[-0.83
Big -0.17** [-0.43** |-0.11** |0.03 0.23** -3.95 |[-7.1 -3.4 039 |55
h t(h)
Small [-0.87** [-0.133 -0.26** |0.19 0.58** -8.04 [-145 [-301 |1.6 5.7
2 -0.79** |-0.95** |0.19 0.34** 0.39** -6.99 |-759 |16 45 10.47
3 -0.28 -0.69** [0.124 0.501** |0.77** -1.65 |[-7.6 114 |757 |6.02
4 -0.49** |-0.36** |-0.21* -0.49** |0. 26** -445 1-507 [-201 |-5.6 4,38
Big -0.56** [-0.86** [-0.07 1.09** [0.39** -8.6 92 [-156 [9.38 [6.21
L
Small [-0.15** |[-0.14** |-0.08 -0.09 -0.04 277 [-3.00 (180 |[-1.0 -0.82
2 -0.02** |-0.04 -0.17** |-0.15** |-0.18** -0.38 |-0.68 |[-2.77 |-2.17 |-2.8
3 -0.24** [-0.04 -0.19** |[-0.12** |-0.16** 279 [-0.79 |-351 |-365 |-2.44
4 -0.07 0.008 0.079 -0.16** |-0.108** -1.22 1023 |-15 -3.6 -3.61
Big 0.23** [0.13** [-0.35** [.32** -0.38** 387 [283 [-612 [545 [-881
W t(w)
Small [-0.22** [-0.35** |-0.25** [-0.30** |-0.56** 226 [-427 |[-325 |-2.8 -6.15
2 -0.31** |-0.53** |0.265** |-0.57** |-041** -3.03 |47 2.5 832 |54
3 0.12 A9** 0.122 0.126* |-0.23* 0.8 6.08 [125 |213 |[-2.04
4 0.85** 10.909** |-0.008 0.59** 1047** 8.55 144 |-009 |74 8.81
Big 1.75** |-0.17 1.75** |1.6** 0.33** 12.8 201 |17.7 149 |[5.85
R? d-statistic
Small [0.62 0.71 0.69 0.35 0.72 147 168 [156 [151 [1.78
2 0.65 0.70 0.72 0.78 0.72 1.56 1.47 1.61 146 |1.74
3 0.40 047 0.40 0.74 0.39 1.65 169 [156 [1.89 |155
4 0.35 0.57 0.39 0.42 0.70 1.95 1.78 1.85 190 [1.86
Big 0.56 0.58 0.75 0.56 0.66 190 [144 [171 |146 [1.68
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G. The Empirical Results of Six-Factor Model:

Table (10) illustrates the regression outputs of the six-factor model (by adding
liquidity and leverage to the Cahart four-factor model). The empirical evidence shows that
there are significant premiums for the six-factor model (including market betas (b), SMB,
HML, IML, WML and lev). Furthermore, both book and market leverage variables show
significant explanatory power on excess return of portfolio with explanatory power R?
value ranging from 39% to 83%. Furthermore, the intercepts for 17 portfolios are
insignificantly different from zero at the 1% level. Consequently, this model can explain
the excess returns of portfolios. These results similar to that shown by Lam (2002) who
deduced the relation between leverage and book-to-market equity in average returns.

In addition the coefficients of leverage factor (lev) ( the simple average of the
returns on low leverage portfolios minus the returns on high leverage portfolios) are
significantly different from zero at the 1% significance level in 10 size-B/M portfolios,
while six are significant at the 5% level but the coefficients of (lev) are not significant
in 9 portfolios. The coefficients are negative for 13 portfolios out of 16 significant
portfolios. So negative relationship between the leverage factor and the average returns
of 25 size-B/M portfolios is founded. This result on (lev) is similar to that shown by
Mahran (2015) who found that in spite of the difference among firms in growth
opportunities or in operating efficiency, the leverage (book or market) have a significant
negative effect on both the firm value and the difference between firm value and the
industry value in the Saudi stock market.

Table (10) Rp— Rf= ap +ﬂp (Rm — Rf) + Sp (SMB) + hp (HML) + Wp (WML) + Lp
(IML)+levp(LMH))

low | 2 | 3 | 4 | High low| 2 | 3 | 4 [High
a t(@)
Small -0.001 [-002* [-0001 [0.001 [-.003** -17 [-219 [-1.30 [052 [-47
2 -000 [0.000 [=0.003**[-.002** [0.002**-| [1.69 |[-0.14 [-3.9 [-3.71 [-4.03
3 -001 [0.001 [0.003** [-0.001 [0.001 -166 |1.02 [49 [-163 [1.8
4 -001 [0.001 [0.003** |[.002** [-0.001 161 (176 (48 [414 [-1.07
Big 0.001 [0.001 [0.000 [-0.001 [0.000 141 (164 |-067 |-16 [1.3
b t(b)
Small 1.5%* [154** [14* [120** [174****| [18.3 [22.06 [20.93 [8.33 [22.85
2 1.67** [1.66** [0.89** [1.63** |1.36** 195 [175 [10.01 [285 [21.34
3 1.36** [059* [0.76** [0.87** [1.01** 21.34 (849 [9.04 [194 [10.23
4 0.14 0.200** [0.82** [0.37** |0.47** 016 (3.8 [1051 (55 [10.17
Big 0.14** [0.98** [1.57** [-0.26** [0.52** 274 (148 [432 [-2.92 [1054
S t(s
Small 0.199** [0.34** [0.36** [0.45** [0.27** 28 [562 [6.22 [3.70 [64
2 0.48** [-020 [0.35** [0.051 [-0.01 64 |[-16 [444 [1.03 [-0.18
3 001 [-147** [-0.12 -0.22** [0.06 019 [-25 [-1.62 [-5.09 [0.73
4 0.04 0.01 -313** [-0.29** [-0.03 053 [0.12 [-46 [-5.03 [-0.83
Big 0.17** [-043** [-0.11** [0.03 [0.23** 395 [-71 [-34 ]039 [-55
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Table (10) Rp— Ri= ap + i (Rm — Rf) + Sp (SMB) + hp (HML) + wp (WML) + Lp (IML) + levy(LMH))

| Low | 2 | 3 | 4 | High low| 2 | 3 | 4 [High
h t(h)
Small -0.87** [-0.18* |-0.26** |0.19 0.58** -804 [-19 |-3.01 |16 5.7
2 -0.79** |-0.95** (0.21 0.34** |0.89** -6.99 |-7.59 (1.7 45 10.55
3 -0.28 -0.69** |0.124 0.501** | 0.77** -1.65 |(-7.6 (114 |7.57 |6.02
4 -0.49** |-0.36** |-0.21* -0.49** |0. 26** -445 |-5.07 |-2.01 |-5.6 |4.38
Big -0.56** |-0.86** |-0.07 1.09** |0.39** -86 (92 |-156 |9.38 |6.21
L
Small -0.15** |-0.14** |-0.08 -0.09 -0.04 -2.77 [-3.00 [1.80 |-1.0 |-0.82
2 -0.02 -0.05 -0.17** |-0.08* |-0.12** -0.38 |-0.78 |-2.92 |-22 |-2.8
3 -0.24** [-0.04 -0.19** |-0.12** |-0.16** -2.79 [-0.79 |-351 |-3.65 |-2.44
4 -0.07 0.008 |0.079 -0.16** |-0.108** -1.22 [0.23 |-15 |-36 |-361
Big 0.13** [0.13** |-0.15** |.32** |-0.28** 3.87 (283 |-6.12 |545 |-8.81
w t(w)
Small -0.22** [-0.35** |-0.25** |-0.30** |-0.56** -2.26 [-4.27 |-3.25 |-28 |-6.15
2 -0.31** |-0.50** |0.29** |-0.55** [-0.41** -3.03 |42 |26 -71.7 |54
3 0.12 49*%*  10.122 0.126* |0.23* 0.8 6.08 |1.25 (213 |-2.04
4 0.85** [0.909** (-0.008 0.59** |0.47** 855 (144 |-0.09 |74 8.81
Big 0.75** |0.17* |0.75** |1.6** |0.33** 128 |2.01 |17.7 [149 |5.85
Lev t(v)
Small 0.20** [0.09** |-0.04* -.096** |-0.18** 10.04 (2.7 -19 |-26 |-9.6
2 -.087** 10.001 |-0.002 -0.02 -0.016 -44 1004 (008 |-1.17 |-0.83
3 -103** [-.103** |0.001 -0.005 |-0.05* -34 [-3.05 (128 |-0.01 |-2.2
4 -0.02 -.037** |-0.02 0.04* |0.05* -16 |-23 [-1.00 |2.2 2.2
Big -0.08** [0.06* |0.002 -.165** |-0.04* 2.7 23 0.18 |-3.12 |-2.3
R? d-statistic
Small 0.66 0.72 0.70 0.39 0.81 147 |1.68 |[156 |151 |1.78
2 041 0.70 0.72 0.78 0.73 165 |147 (161 |146 |1.74
3 0.40 047 0.40 0.74 0.39 165 (169 |156 [1.89 |1.55
4 0.45 0.57 0.41 0.42 0.83 195 [1.78 (185 |190 |1.86
B_ig 0.56 0.58 0.75 0.56 0.66 190 (144 |1.71 |146 |1.68

H. The Empirical Results of Six-Factor Model with Adding the Standard Deviation
of the Portfolio Residuals:

The complementary test to check the strength of the six-factor model can be achieved by
adding the standard deviation of the portfolio residuals that is obtained from Eq. (11) in six-
factor model. The purpose of this test is examining the explanatory power of the portfolio
residuals in this model.

The residual is the difference between the actual portfolio return and the expected one,
which is obtained from the regression outputs of the six-factor model for each portfolio. The
standard deviation of residual is then computed by using the portfolio residuals of the 825 days.

Table (11) shows the results after adding the residual standard deviation to six-factor
model. The results of tables (10 & 11) are close and there is no change from the results of six-
factor model. Most coefficients on the six-risk factor (bp, sp, hp, Lp, Wp and Lev) remain
significant and the market betas are still all significantly positive at the 0.01 significance level.
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The result also suggests that the variable of residual standard deviation may have no statistical
impact on the six-factor model. Only six out of the 25 coefficients on the residual standard
deviation are significantly different from zero at the 0.1 significance level. Further, the
explanatory power R? value ranges from 0.35 to 0.75, which is even lower than that of the six-
factor model in Table 10. Therefore, the six-factor model, MP, SMB, HML, and WML, (IML)
and lev may be sufficient to capture common variation of average returns.

Table (11) Ro— Rt = ap + B (Rm — Re) + S(SMB) + h(HML) + w(WML) + L(IML) +

lev(LMH)+v 6e +e(t)
The Regression Outputs of the Six Factor Model with Adding the Portfolio Residuals
Low | 2 | 3 | 4 | High Low | 2 | 3 | 4 [High
a t(a)
Small |-0.000 |-.002** |[-.000 0.000 -.003** -38 |42 |-136 |066 |-5.7
2 -.001 0.000 0.002* -.002** |0.002**- 133 |-028 |-21 |-2.81 |-3.03
3 -.001 0.001 0.003** [-0.001 |0.001 -1.7 (097 |501 |-14 (111
4 -.001 0.001 0.003** |.002** |-0.001 167 (176 |517 |4.14 |-1.08
Big |0.001 0.001 0.000 -.001 0.000 113 (160 |-049 |-15 |15
b t(b)
Small |1.64** |150** [1.37** 1.23** |15** 20.4 [218 |208 |8.8 22.01
2 15*%* 1.7%* 0.87** 1.7%* 1.4** 18.04 |18.18 |9.7 289 (219
3 1.36** |0.55** |0.802** |0.904** |0.97 21.34 |8.18 |7.7 184 |9.95
4 0.25 0.200** |0.92** 0.37*%* |0.534** 3.2 3.8 119 |55 12.0
Big |0.34** |1.26** |.24** -0.17** |0.6** 8.4 (180 |6.6. -1.96 (124
S t(s)

Small |0.35** |0.34** |0.37** 0.45** |0.24** 3.37 |58 6.5 3.70 |39
2 0.48** |-0.123 |0.33** 0.052 -0.01 6.4 -15 |43 1.04 |-0.02
3 -0.29** |-132* |-0.095 -0.21** |0.081 27 |22 |-13 |-495 |0.97
4 0.018 0.012 -313**  |-0.29** |-0.025 026 |025 |-46 |-5.03 |[-0.65
Big |-0.13** |-0.44** |-0.106** |0.055 0.22** 34 |-714 |-34 |074 |52

h t(h)
Small |-0.78** |-0.18* |-0.24** |0.16 0.40** 73 |19 |-28 |086 |43
2 -0.89** |-0.91** |0.18 0.36** |0.93** 79 |72 |72 47 10.9
3 -0.38 -0.66** |0.144 0.502** |0.81** 23 |-7.3 |13 750 |[6.24
4 -0.6** |-0.35** |-0.139* |-0.14** |0.30** 58 |48 |-136 |-56 |5.1
Big |-0.45** |-0.87** |-0.07 1.18** [0.43** -78 |92 |-145 |102 |6.8

L
Small |-0.18** |-0.13** |-0.071 -0.063 |-0.014 -33 [-3.00 (160 |-0.67 |-0.31
2 -0.008 |-0.07 -0.16** |-0.08* |-0.14** -014 |-012 |-27 |-23 |-3.23
3 -0.21** |-0.04 -0.19**  |-0.12** |-0.158** 25 |-072 |-351 |-365 |-24
4 -0.002 |0.01 0.004 -0.11*%* |-0.12** -001 |027 |-14 |-35 |-4.2
Big ]0.064* 0.124** |-0.15** |.29** -0.3** 2.3 2.7 -6.2 |501 |[-93

w t(w)
Small |-0.34** |-0.35** |-0.30** |-0.29 -0.47** 35 |-422 |37 |-1.7 |-5.5
2 -0.23*  |-0.59** |0.30** -0.59** |-0.45** 23 |51 |28 -84 |58
3 0.17 A49** 0.077 0.121* |0.25* 113 |59 177 |210 |-21
4 11** 0.913** |-0.10 0.48** |0.66** 116 (145 |-0.12 |59 7.7
Big |0.53** ]0.21* 0.74** 145** |0.29** 104 |24 16.2 [13.7 |5.00
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Table (11) Ry— Ri= ap + B (Rm — Re) + S(SMB) + h(HML) + w(WML) + L(IML) +

lev(LMH)+v oe +e(t)
The Regression Outputs of the Six Factor Model with Adding the Portfolio Residuals
low 2 3 4 high low 2 3 4 high
leverage t(v)
Small |-0.11** |0.051** |-0.005* |0.16** |-0.21** -3.06 |27 -2.55 |4.8 -12.7
2 0.084** 10.003 -0.001 -0.014 |-0.012 -42 1014 10013 |-1.17 |-0.17
3 0.106** |-0.03** 10.018 -0.005 |-0.05* 34 -3.05 (093 [-041 |-2.2
4 -0.02 -.020** |-0.35* 0.04* 00.23* 16 |-15 [-119 |22 2.2
Big |-0.010 ]0.09* 0.001 -11**  |-0.024* -1.05 (24 0.081 |-3.00 |-2.1
Voe t(v)
Small |0.14** 10.007 0.041 0.029 -.016 54 0312 |194 [063 |[-1.39
2 -0.08 0.075 -0.045 000.017 [0.041 -1.9 |24 -15 093 |18
3 -0.059 [-0.14 0.049 0.003 0.005 -14  |-065 |18 0.173 |0.87
4 -0.02 0.013 |0.1** 0.117** |0.005 -16  |-0.75 (406 |56 0.82
Big ]0.24 0.062** |0.021* 0.100** |0.047 7 25 3.6 11
R? d-statistic
Small [0.64 0.72 0.70 0.35 0.70 147 168 |[156 [149 |[1.76
2 041 0.52 0.52 0.75 0.72 155 |15 161 |145 |1.74
3 0.40 048 0.40 0.74 0.39 165 [1.69 |155 [1.89 |155
w 0.45 0.57 041 0.42 0.70 195 178 (185 [190 [1.86
Big _10.68 0.58 0.74 0.56 0.66 190 144 |167 [146 [1.68

Summary and Conclusion

This paper comprehensively examines the asset-pricing models in Saudi stock market during
the period from 2009 to 2013. The 25 size-BE/ME portfolios are formed by the intersection of
size and BE/ME quintiles (5x5 Size-BE/ME sorts). Therefore, this study tests and checks the
adequate of eight different models. These models include market factor MP (excess market
return), size factor SMB (small minus big in terms of size), HML (high minus low in terms of
B/M), momentum factor WML (winners minus losers in terms of return), IML (illiquid minus the
liquid portfolio) and (lev) which is the leverage factor "low minus high leverage".

Table (12) “Summary for the explanatory power and coefficients of the asset pricing
models” represents the significant results of this study in the Saudi stock market:

The market premium plays an important role in all models and captures the systematic risk.
The market betas are positive and highly significant for almost all portfolios (24 -25 portfolio)
at the 1% level. The portfolios betas are moved in contrast to the size within the five B/M
quintiles in the empirical results of CAPM model. However, there are no observed moves of
beta in contrast to size within the five B/M quintiles in the other pricing models.

The S coefficients are positive with small size within the first and the second size within the
five B/M quintiles. However, the coefficients S are negative with the medium and the biggest
size quintiles. In addition, the S coefficients are significant at 1% level for range 16-24 portfolios.

The coefficients of HML (h) are significant in range 19-24 portfolios at 1% level.
Furthermore, the value of the coefficients h are negative at the lowest B/M quintiles and
increased to be positive for the highest B/M quintiles within each quintile.
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The relationship between momentum factor and the 25 size-B/M portfolios is founded
because the coefficients of WML (wp) are significantly different from zero at the 1%
significance level in range 16-21 size-B/M portfolios. The coefficients of momentum (wp) are
negative and significant in the smallest size quintiles while the positive coefficients mainly
appear in the largest size quintiles.

The coefficients of IML (illiquid minus very liquid portfolio) are significantly different from
zero at the 1% significance level in range 15-22 size-B/M portfolios. The negative relationship
between the illiquidity factor and the average returns of 25 size-B/M portfolios is founded.

The coefficients of leverage factor (lev) are significantly different from zero at the 1%
significance level in 10 size-B/M portfolios, while six are significant at the 5% level but 9
portfolios are not significant. The coefficients are negative for 13 portfolios out of 16 significant
portfolios. So a negative relationship between the leverage factor and the average returns of 25
size-B/M portfolios is founded.

The empirical evidence shows that there are significant premiums for the six-factor model
(market betas (b), SMB, HML, IML, WML and lev). In addition, the explanatory power R?
value ranges from 39% to 83%. Furthermore, the intercepts for 17 portfolios are insignificantly
different from zero at the 1% level. Moreover, the results of testing the six-factor model -by
adding standard deviation of residual - provide supportive evidence to the six-factor model
because only six out of the 25 coefficients on the Residual standard deviation are significantly
different from zero at the 0.1 significance level. Further, the average adjusted R2 value is 0.75,
which is even lower than that of the six-factor model.

The recommendations for future researches are: First, investigate new factors such as
agency cost, earning to price ratio, and dividend. Second re- examine the asset-pricing models
for two effects up-and down-market conditions and seasonal behavior.

Table (12) Summary for the Explanatory Power and Coefficients of the Asset Pricing Models

Model p B [S(SMB)h(HML)[w(WML)[L(IML)[ Lev] vée [ R?
10 25

CAPM model (Table 4) insig | sig 29-.70
Liuand CAPM (Table 5) | 1linsig | All sig 15sig 30-.71
Fama-French three factor 12 All (22) | 21sig. 33-74
model ( Table 6) insig | sig sig .
Cahart four-factor model 12 24 | 16sig | 24sig | (19)sig 3477
(Table 7) insig | sig .
Chan and Faff four-factor 11 All 24 21 sig 15 31-77
model (Table8) insig | sig Sig sig -
Five-factor model (Table9) |13 insig gg ;‘é 22sig 21 sig | 17sig .35-.78
The Six-factor model (with ol 24 : : : : 16
Leverage) (Table10) 17 insig sig 15sig | 20sig 16 sig 22 sig sig .39-.83
The Six-factor model (with .| 24 . . ! 1 16 | (6) )
sD 17 insig sig 15sig | 20sig 16 sig 21sig sig | sig 35-.75

510




Arab Journal of Administration, VVol. 36, No. 1, June 2016

References:

Acharya, Viral and Lasse Heje Pederse. (2005). “Asset Pricing with Liquidity Risk”, Journal of
Financial Economics, 77, 375-410.

Aggarwal, Raj and Xinlei Zhaob. (2007). “The Leverage—Value Relationship Puzzle: An Industry
Effects Resolution”, Journal of Economics and Business, 59, 286-297

Amihud, Yakov. (2006). “llliquidity and Stock Returns: Cross-Section and Time-Series Effects”,
Journal of Financial Markets, 5, 31-56

Ammann, Manuel; Sandro Odoni and David Oesch. (2012). “An Alternative Three-Factor Model for
International Markets: Evidence from the European Monetary Union”, Journal of Banking & Finance, 33-64.

Avramov, Doron and R. H. Goizueta Smith. (2006). “Asset Pricing Models and Financial Market
Anomalies”, The Review of Financial Studies ,19 , 1001-1040

Babalosa, Vassilios; Guglielmo Maria Caporaleb and Nikolaos Philippas. (2012). Efficiency
Evaluation of Greek Equity Funds, Research in International Business and Finance, 26, 317— 333

Banz, Rolf W. (1981). “The Relationship between Return and Market Valve of Common Stocks”,
Journal of Financial Economics, 9, 3-18.

Bas, Sanjay. (1977). “Investment Performance of Common Stocks in Relation to Their Price-
Earnings Ratios: A Test of the Efficient Market Hypothesis”, Journal of Finance. 12:3, pp. 129-56.
Bley, Jorg and Mohsen Saad. (2012). “Idiosyncratic Risk and Expected Returns in Frontier Markets:
Evidence from GCC”, Journal of International Financial Markets, Institutions & Money, 22
(2012) 538554

Brown, G. W. and M. T. Cliff. (2005). “Investor Sentiment and Asset Valuation”, Journal of Business, 78,
405-440.

Capaul, Carlo; Rowley lan and F. Sharpe William. (1993). “International Value and Growth Stock
Returns”, Financial Analysts Journal, January/February, 49, 27-36.

Chan, H. W. and R. W. Faff. (2005). “Asset Pricing and the Illiquidity Premium”, The Financial
Review, 40 (4), 429-458.

Chan, Louis K. C.; Hamao Yasushi and Lakonishok Josef. (1991). “Fundamentals and Stock Returns
in Japan” Journal of Finance. 46: 5, 1739-1789.

Chordia, Tarun; Richard Roll, and Subrahmanyam. (2008). “Liquidity and Market Efficiency”,
Journal of Financial Economics, 87, 249—-268.

Cooper, Michael J. and Stefano Gubellini. (2011). “The Critical Role of Conditioning Information in
Determining if Value is Really Riskier than Growth”, Journal of Empirical Finance, 18, 289-305.

Da Zhi, Warachka Mitchell Craig. (2009). “Cash Flow Risk, Systematic Earnings Revisions, and the
Cross-Section of Stock Returns”, Journal of Financial Economics, 94, 448-468.

Drew, M. E. and M. Veeraraghavan. (2003). “Beta, Firm Size, Book-to-Market Equity and Stock Returns:
Further Evidence From Emerging Markets”, Journal of the Asia Pacific Economy, 8 (3): 354-479

Erik, Hjalmarsson A. and Manchev Petar. (2012). “Characteristic-Based Mean-Variance Portfolio
Choice, Journal of Banking & Finance, 36 (2012) 1392-1401.

Fama, Eugene F. and Kenneth R. French. (2004). “The Capital Asset Pricing Model: Theory and
Evidence” , Journal of Economic Perspectives, VVol. 18, 25-46

Fama, Eugene F. and R. French Kenneth. (1993). “Common Risk Factors in the Returns on Stocks
and Bonds", Journal of Financial Economics. 33, 13-56.

Fong, Wai Mun. (2012). Do Expected Business Conditions Explain the Value Premium?” Journal
of Financial Markets, 15,181-206.

511


http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DDa,%2520Zhi%26authorID%3D26325353000%26md5%3D10f8a511a5d97b304fcbf1d5c38033c9&_acct=C000052545&_version=1&_userid=1778869&md5=af3a321272a1505db8ec521b345e221e
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DWarachka,%2520Mitchell%2520Craig%26authorID%3D6505875093%26md5%3D701ddbb5b72e1b82a1c7978389878c7e&_acct=C000052545&_version=1&_userid=1778869&md5=09989d1bbba52aef06a11415234bc556

Evaluate Multifactor Asset Pricing Models. ..

— Gibbons, Michael R.; Ross Stephen A. and Shanken Jay. (1989). “A Test of the Efficiency of a Given
Portfolio”, Econometrica, 57, 1121-1152.

— L’Her J.; T. Masmoudi and J. Suret. (2004). “Evidence to Support the Four-Factor Pricing Model
from the Canadian Stock Market”, Journal of Int. Finance Mark Inst Money, 14 (4):313-328.

— Kang, Jangkoo; Tong Suk Ki; Changjun Lee and Byoung-Kyu Min. (2011). “Macroeconomic Risk
and the Cross-Section of Stock Returns”, Journal of Banking & Finance, 35, 3158-3173

— Kim, Soon-Ho; Dongcheol Kim and Hyun-Soo Shin. (2012). “Evaluating Asset Pricing Models in
the Korean Stock Market”, Pacific-Basin Finance Journal, 20, 198-227.

— Lam, S. K. Keith. (2002). “The Relationship between Size, Book-to-Market Equity Ratio, Earnings-Price
Ratio, and Return for the Hong Kong Stock Market, Global Finance Journal, Vol. 13, 2, 163-17.

— Lintner, John. (1965). “The Valuation of Risky Assets and the Selection of Risky Investments in
Stock Portfolios and Capital Budgets™, Review of Economics and Statistics, 47, 13-37.

— List, John A. (2003). “Does Market Experience Eliminate Market Anomalies?”, Quarterly Journal
of Economics, 118, 41-71

— Liu, Weimin. (2006). “A Liquidity-Augmented Capital Asset Pricing Model”, Journal of Financial
Economics, 82, 631-671

— Mabhran, Sahar. (2011). “Identify the Most Important Indicators of Liquidity Affecting Share Prices
and the Rate of Trading in the Market and Test Its Seasonal Impact” Scientific Journal of Economics
and Commerce - Faculty of Commerce, Ain Shams University, Issue No. 3, 132-154.

— Mabhran, Sahar. (2015). “New Applicable Approach to Examine the Leverage—Value Relationship”.
Arab Journal of Administration - Arab Administrative Development Organization, Cairo, (A
Regional Magazine), 35,1-18

— Marcelo, Jos"e Luis Miralles and Mar1a del Mar Miralles Quir’os. (2006). “The Role of an Illiquidity
Risk Factor in Asset Pricing: Empirical Evidence from the Spanish Stock Market”, The Quarterly
Review of Economics and Finance, 46, 254-267.

— Marx, Robert Novy. (2005). "On the Excess Returns to Illiquidity”, Ph. D. Dissertation, University
of Chicago, USA.

— McConnell, J. and H. Servaes. (1995). “Equity Ownership and the Two Faces of Debt”, Journal of
Financial Economics, 39¢ 131-157.

— Minovi¢, J. and B. Zivkovié. (2012). “The Impact of Liquidity and Size Premium on Equity Price
Formation in Serbia”, Economic Annals, 58 (195), pp. 43-78

— Péter, Erdds; Ormos Mihaly and Zibriczky David. (2011). “Non-Parametric and Semi-Parametric
Asset Pricing”, Economic Modelling, 28, 1150-1162

— Pin-Huang, Chou; Ho Po-Hsin and Ko Kuan-Cheng. (2012). “Do Industries Matter in Explaining
Stock Returns and Asset-Pricing Anomalies?” Journal of Banking & Finance, 36, 355-370.

— Schwert, G. William. (2002). Multifactor Explanations of Asset Pricing Anomalies and Market
Efficiency, NBER Working Paper No. 9277

— Shaker, Mohamed and Khairy Elgiziry. (2013). Asset Pricing Tests in the Egyptian Stock Market (April
21). Available at SSRN: http://ssrn.com/abstract=2254637 or http://dx.doi.org/10.2139/ssrn.2254637

— Sharpe, William F. (1964). “Capital Asset Prices: A Theory of Market Equilibrium under Conditions
of Risk”, Journal of Finance, 19, 425-442.

— Shum, W.C. and Y. N. Tang. (2005). “Common Risk Factors in Returns in Asian Emerging Stock
Markets”, International Business Review, 14 (6): 695-717

— Stattman, Dennis. (1980). “Book Values and Stock Returns”, The Chicago MBA: A Journal of
Selected Papers”, 4, 25-45.

— Yao, Tong; Tong Yu; Ting Zhang and Shaw Chen. (2011). “Asset Growth and Stock Returns:
Evidence from Asian Financial Markets”, Pacific-Basin Finance Journal, 19, 115-139

— Yal¢in, Kadir Can. (2010). “Market Rationality: Efficient Market Hypothesis versus Market
Anomalies”, European Journal of Economic and Political Studies, 3, 23-38.

512


http://econpapers.repec.org/article/eeeglofin/
http://qje.oxfordjournals.org/search?author1=John+A.+List&sortspec=date&submit=Submit
http://ssrn.com/abstract=2254637
http://dx.doi.org/10.2139/ssrn.2254637
http://www.sciencedirect.com/science/journal/0927538X
http://www.sciencedirect.com/science/journal/0927538X/19/1

