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Abstract: We test the empirical validity of the three-factor model of Fama and
French in the Egyptian Stock Exchange (EGX) using monthly excess stock returns
of 50 stocks listed on the EGX from January 2014 to December 2018. Our findings
do not support Fama and French three-factor model, where the coefficient of the
beta was insignificant. The "SBM” coefficient and the "HML” coefficient were equal
to zero and insignificant, which confirms the absence of the small firm effect and
book-to-market ratio effect in the market. We conclude that there is no relation
between expected return and Fama-French risk factors.
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Introduction

The capital assets pricing model (CAPM) developed by Sharpe (1964) and Lintner
(1965) aims to answer the question how we can price securities taking into
consideration the risk and the return; this principle was developed by Harry
Markowitz (1952). However, this model takes into account only one risk factor to
show that variation in excess returns: the market beta, which reflects the
sensitivity to excess market portfolio return (Market premium). A lot of research
has been done to test the validity of the CAPM. However, these studies results
provide no evidence to support the validity of the CAPM model (Ross 1976; Chen
et al. 1986; Khudoykulov et al. 2015; Algisie and Alqurran 2016; and Hussain and
Ul Islam 2017).

The size effect is one of the market anomalies in the pricing of assets; it was first
discovered by Banz (1981) and Reinganum (1981). They concluded that the firm
size is a representation of risk. Fama and French (1992) and Lakonishok et al.
(1994) concluded that there is a strong value premium in average returns. Based
on the results of their previous studies, Fama and French (1993) concluded that
the variation in stock returns could be explained by three risk factors. These
factors are the market beta coefficient, the size of the firm, and book-to-market



equity ratio. Fama and French constructed a model known in the finance literature
as the Fama and French three-factor model, which is used for explaining the
variation in stock returns by employing these three factors as the explanatory
variables.

The lack of a theoretical basis of the empirically identified factors in the three-
factor model raises questions about their generality and their ability to explain the
relationship between returns and risk on different markets and periods. Different
capital market regulations, systems of corporate governance, and different
investor behaviours may have an important impact on the significance of risk
factors in the three-factor model. Consequently, these relationships need to be
analysed in different financial markets to see to what extent they are applicable.
Because of the scarcity of studies that have dealt with different pricing models and
the role of the beta factor, the size and value factor in explaining the relationship
between return and risk in the EGX, this study aimed to investigate the validity of
the Fama and French three-factor model (1993) in the EGX from January 2014 to
December 2018. This study also aims to investigate the presence of the size and
value effect in the EGX. Investors need to identify the factors affecting portfolio
returns, so this study aims to test whether the three factors in the Fama and
French three-factor model (1993) are valid indicators to evaluate and construct
portfolios; this makes evaluation of risk and return of a specific portfolio more
efficient.

The study will be organized as follows. In section 1 we will provide a survey of the
literature. In section 2 we will present the data and methodology. Section 3
presents empirical results, and finally, we will provide the conclusions in Section
4,

1 Literature Review

Sharpe (1964) and Lintner (1965) developed the Capital Asset Pricing Model
(CAPM); it was built on the work of Harry Markowitz (1959), who developed the
"mean-variance model". The CAPM model proposed a positive linear relationship
between the expected risk of the asset and its expected rate of return. The only
related risk measure is systematic risk, which is measured through beta. Beta
estimates how the rate of returns on the shares or portfolio will move relative to
the movements in the market portfolio.

In their early study, Fama and French (1992) used a sample of non-financial stocks
listed on the NYSE, NASDAQ, and AMEX from 1963 to 1990. They examined the
ability of the market beta coefficient, size of the firm, book to market equity ratio,
Earnings/Price ratio (E/P), and leverage to predict the stock returns. They found
no relationship between the market beta factor and the stock returns; they also
found that stocks with high book-to-market equity ratios (value stocks) and small
stocks have high returns compared to stocks with low book-to-market equity ratios
(growth stocks) and big stocks.

Fama and French (1993) provided a different perspective on capital asset pricing



models. This study aimed to explain the relation between expected excess returns
and the market premium as well as the value factor measured by the book-to-
market equity ratio, which is calculated by taking the average excess return on a
portfolio with a high ratio of book-to-market stocks minus the average excess
return on a portfolio with a low ratio of book-to-market stocks, and company size
measured by market capitalization, which is calculated by taking the average
return on the portfolios with small market capitalization stocks minus the average
return on the portfolios with big market capitalization stocks. Fama and French
(1993) expanded the study to include the U.S government and corporate bonds
in addition to stocks. They confirmed that portfolios created based on a market
factor, book-to-market equity (BE/ME) and size have important effects on stock
returns, where Fama and French three-factor model (1993) is successful in the
explanation of the cross-section of average returns on U.S. stocks. Their model
can be written as:

Ri— Ry = &i[Ru— Rj + 5:[SMB] + h; [HML] (1)

Where:

- Ritis the expected return on asset i at time ¢;

- Rgis the risk-free rate;

- Rmt— Rris the expected excess return of the market portfolio at period ¢;

- SMB is the expected return of the size factor (proxy for company size);

-  HML is the expected return on the book-to-market value (BE/ME) factor
(proxy for company value);

- bi, si, hi are the coefficients (betas) of the three independent variables Rmnt—
Rf, SMB and HML.

Fama and French (1995) analyzed the characteristics of companies with high
book-to-market equity and those with low book-to-market equity. They examined
all stocks listed on U.S. national exchanges (AMEX, NYSE and NASDAQ) from 1963
to 1992. They showed that companies that have a high book-to-market equity
ratio (value stocks) are associated with persistently low earnings and companies
that have a low book-to-market equity ratio (growth stocks) are associated with
persistently strong earnings.

Daniel and Titman (1997) used monthly data for firms listed on NYSE, AMEX and
NASDAQ stock markets from July 1963 to December 1993 to test the Fama and
French three-factor model’s explanatory power. Their results are not compatible
with Fama and French three-factor model (1993) , as they found that there is no
relation between the expected rate of return and risk factors in Fama and French
three-factor model (1993) . They showed that the high returns on stocks with
small market capitalization and high book-to-market equity ratios (value stocks)
cannot be viewed as risk compensation. They also showed that investors like
(growth stocks) stocks with low book-to-market equity ratios (strong firms) and
dislike (value stocks) stocks with high book-to-market equity ratios (weak firms).



They also found no relationship between the market beta factor and the stock
returns.

Mohanty (2002) used the same methodology as Fama and MacBeth (1973) to
determine which of the characteristics of the firms such as size, value and financial
leverage can explain the difference in the return through cross-sectional analysis
for all stocks listed on the Indian Stock Exchange from September 1991 to March
2000. The number of stocks in the sample differed from 762 stocks in 1991 to
1971 stocks in 1999, and the maximum sample reached 3270 stocks in 1997. He
concluded that the relationship between the size of the firm and the expected
return is a strong negative relationship and the return on small stocks exceeds the
return on large stocks by up to 70%. He also found that the relationship between
book-to-market equity ratios and expected return is also negative.

Gaunt (2004) studied the three-factor model in the Australian Securities Exchange
from July 1991 to June 2000 for a sample of 6814 companies. The sample was
divided into 25 portfolios formed by size and value. They found that the beta
coefficient was statistically significant: the beta coefficient was large for small
firms and firms with low book-to-market-equity (BE/ME). The study also found
that the Frama and French three-factor model provided a better explanation than
the CAPM model for the Australian Stock Exchange.

Novak (2011) analyzed the ability of the size, value and the systemic risk
coefficient (beta) to predict Swedish stock returns from 1979 to 2005 for a sample
of 609 stocks by using monthly data on stock returns. The study used the same
methodology as Fama-MacBeth (1973). The rate of return on government bonds
was also used as a proxy for the risk-free rate. He found that all the risk factors
under study are not statistically significant and cannot predict Swedish stock
returns, which casts doubt on use as global risk factors.

Mehta & Chande (2010) used monthly returns for a sample of 219 stocks listed on
the Indian stock market from February 1999 to December 2007 to test the ability
of the Fama and French three-factor model (1993) to explain the cross-section of
expected stock returns. They found that the Fama and French three-factor model
(1993) was very statistically significant in explaining the cross-section variance of
expected returns. They also found that the size and value factors (SMB & HML)
are not sufficient to explain the cross-section variance of expected returns either
individually or jointly with each other, but when the market factor (RM-RF)
combined with the size and value factors (SMB & HML) is used, the explanatory
power of the model increases. The results showed that the explanatory power of
the (RM-RF) individually was greater than the explanatory power of the total size
and value.

Mazviona & Nyangara (2014) used the same methodology as Banz (1981) to
examine the relationship between the size of the company and stock returns listed
on the Zimbabwe Stock Exchange from June 2009 to July 2013. The sample
consisted of 64 firms listed on the Zimbabwe Stock Exchange. They found that the
size factor is not statistically significant at 5%, so the size of the firm has no impact



on the stock returns listed on the Zimbabwe Stock Exchange. The study also found
that, contrary to the general empirical results, large firms have higher risk levels
than small size firms, so the return on large firms is higher than the return on
small firms.

Shaker and Elgiziry (2014) studied the applicability of the Fama and French three-
factor model (1993) for 55 shares listed on the EGX100 in the Egyptian stock
market from January 2003 to December 2007. They confirmed the ability of the
Fama and French three-factor model (1993) to capture the cross-section of
average returns in the Egyptian stock market.

Shaker and Abdeldayem (2018) used monthly data for all companies listed on the
EGX 100 to examine the ability of the Fama and French three-factor model (1993)
and CAPM model to explain the cross-section of expected stock returns in the
Egyptian stock exchange from January 2003 to December 2007. They found that
the explanatory power increased after adding the size factor (SMB) and value
factor (HML) to the CAPM model, where the average value of (R?) increases from
30% to 57.15%. The study also found the existence of the size effect in the
Egyptian stock exchange.

Wang (2018) empirically examined the ability of the Fama and French three-factor
model (1993) to explain the cross-section of expected stock returns in the Taiwan
stock market by using monthly data from July 1982 to December 2012. They found
that the coefficient of determination (R?) for the six portfolios ranged from 93%
to 97%, which indicates a great ability to explain the cross-section of expected
stock returns.

Ragab et al. (2019) examined the ability of the Fama and French three-factor
model (1993) to explain the cross-section of expected stock returns in the
Egyptian stock exchange from July 2005 to June 2016. They found that the Fama
and French three-factor model (1993) can well capture the variations in stock
returns related to the BE/ME ratio and size factor. The study also found the
existence of the size effect; however, the results found the absence of value effect
in the Egyptian market.

Dirkx and Peter (2020) studied the three-factor model in the German market using
monthly data from 2002 to 2019. They confirmed the ability of the Fama and
French three-factor model (1993) to capture the cross-section of average returns.
The study also found the existence of the size and value effect in the German
market.

2 Data and Methodology

2.1 Data

This study used monthly data for a sample of firms listed on the EGX from January
2014 to December 2018 to examine the performance of the Fama and French
three-factor model (1993) and to investigate the presence of size and value effect
in the EGX. These data included:



- monthly stock returns;

- monthly returns of the EGX100 index, which is used as a proxy for the market
portfolio. EGX100 index is a price index that measures the performance of the
100 active companies in the EGX, including both the 30 companies of EGX 30
Index and the 70 companies of EGX 70 Index;

- monthly returns on the Postal Savings used as a proxy for the risk-free rate;

- data on book values of equity extracted from annual financial statements.

Not all stocks are chosen for testing the Fama and French three-factor model
(1993). The following conditions have to be met:

- Stocks should be listed on the EGX100 index.

- The trading currency on the stock should be the Egyptian pound.

- Stocks of banks and financial institutions are excluded because their specific
liability and asset structure usually produce high financial leverage, which
prevents the comparability of their book-to-market equity ratios with those
of non-financial firms.

- Availability of stock prices for a continuous 60 months.

- The ratio of the book value to the market value should be positive.

The number of stocks satisfying the test conditions is 50 shares listed on the
EGX100 index in the EGX.

2.2 Methodology

To mimic the common risk factors of size and book-to-market equity, we used the
Fama and French (1993) approach to construct six portfolios sorted according to
market capitalization and book-to-market equity. Fama and French form size and
book-to-market equity portfolios to describe the cross-sectional variation in the
average stock rate of returns.

Portfolios Construction

We used the same methodology as Fama and French (1993) to construct the SMB
(Small Minus Big) and HML (High Minus Low) factors; all stocks in the sample are
ranked based on the firm size (market capitalization as of June of each year t).
Stocks are sorted into two portfolios by using the median sample size (Big - B and
Small - S) according to the split point, which is 50%, where the highest 50%
stocks according to size are big and the lowest 50% stocks according to size are
small.

The sample stocks are also ranked by book-to-market equity, where the stocks
are divided into 3 portfolios according to book-to-market equity ratio. The first
portfolio, 30% of whole sample stocks, has the highest book-to-market equity
ratio (High: H group). The second portfolio, 40% of whole sample stocks, has a
medium book-to-market equity ratio (Medium: M group); and the third portfolio,
30% of whole sample stocks, has the lowest book-to-market equity ratio (Low: L

group).
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Six portfolios (SL, SM, SH, BL, BM, BH) are constructed based on the intersection
of the tow size and three BE/ME portfolios, where:

- SH portfolio with small size and high book-to-market equity ratio;

- SM portfolio with small size and medium book-to-market equity ratio;
- SL portfolio with small size and low book-to-market equity ratio;

- BH portfolio with big size and high book-to-market equity ratio;

- BM portfolio with big size and medium book-to-market equity ratio;

- BL portfolio with big size and low book-to-market equity ratio.

SMB (small minus big) is the difference of returns on a small stocks portfolio and
a big stocks portfolio, and it was calculated using the following equation:

_ R (SL+SM+SH) — R (BL+BM+BH)
- 3

SMB (2)
Where R (SL+SM+SH) is the expected return on (SL+SM+SH) portfolio, and R
(BL+BM+BH) is the expected return on (BL+BM+BH) portfolio.

HML (high minus low) is the difference of returns on high book-to-market value
(BE/ME) stocks portfolio and on a portfolio of low (BE/ME) stocks and it was
calculated using the following equation:

__ R(SH+BH) - R (SL+BL)
2

HML

(3)

Where R (SH+BH) is the expected return on (SH+BH) portfolio, and R (SL+BL) is
the expected return on (SL+BL) portfolio.

The Model

Fama and French (1993) developed three-factor asset pricing model for stocks to
explain the relation between expected excess returns [Rit— Rf], the excess market
return (RM-RF) and two additional risk factors related to the value factor (HML)
and the size factor (SMB). To estimate the parameters in the Fama and French
three-factor model we used the two-pass cross-sectional regression method. The
first step is to employ a time-series regression of the excess return of the sample
stocks on excess market return, HML and SMB using the following model:

Rit - Ry = a; + by [Ryne— Re]+ 5i[SMB] + hy[HML] + & (4)

Where:

- Ritis the expected return on asset / at time ¢;

- Rfis the risk-free rate;

- Rmt— Rris the expected excess return of the market portfolio at period ¢;

- SMB is the expected return of the size factor (a proxy for company size);

- HML is the expected return on the book-to-market value factor (a proxy for
company value);

- bi, si, hi are the coefficients (betas) of the three independent variables;
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- ai, €it are the intercept and the error term, respectively.

The second step is to run the following cross-sectional regression:

1 = Yo ty1 bit vy sitys bt g, (5)

Where:

- r; is the average excess return for the stock i over the whole sample;

- vo, Y1, Y2 andy 3 are the parameters that we will be estimated;

- b; is the estimated coefficients (betas) of the expected excess return of the
market portfolio;

- s; is the estimated coefficients (betas) of the size factor (SMB);

- h; is the estimated coefficients (betas) of the value factor (HML).

3 Empirical Results

3.1 Summary Descriptive Statistics

Table 1 presents the descriptive statistics of the excess stock return, excess market
portfolio return, size factor (SMB), and the value factor (HML).

Table 1 Descriptive Statistics of the Excess Stock Return, Excess Market
Portfolio Return, Size Factor (SMB), and the Value Vactor (HML)

Rit- Rf RM-Rf
Excess Excess market HML SMB

stock return return
Mean -0.08 -0.08 0.00 -0.01
Std. Error 0.00 0.01 0.01 0.01
Median -0.08 -0.08 0.00 -0.01
Std. Dev. 0.01 0.07 0.05 0.04
Variance 0.00 0.00 0.00 0.00
Kurtosis 0.66 4.82 2.58 1.23
Skewness 0.60 1.30 0.01 0.18
Minimum -0.11 -0.22 -0.14 -0.12
Maximum -0.04 0.22 0.17 0.11

Source: Author's construction

(Rit -Rf) is the excess stock return. (Ry-Rf) is the excess return on the market
portfolio. SMB is the excess return of small stocks portfolio compared to large
stocks portfolio per month. HML is the excess return of stocks with high BE/ME-
ratio compared to firms with low BE/ME-ratio per month. The results show that
the mean return of firm size factor (SMB) equals (-0.01), which indicates that
portfolios with big market capitalization outperform portfolios with small market
capitalization and this is in conflict with the three-factor model. The results also
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show that the mean return of the value factor (HML) equals zero; this indicates
that there is no difference between the return on the portfolio with high BE/ME-
ratio and the portfolio with low BE/ME-ratio, and this is in conflict with the three-
factor model, which states that the stocks with high book-to-market equity ratios
(value stocks) have high returns compared to stocks with low book-to-market
equity ratios (growth stocks).

Table 2 presents the descriptive statistics for the six portfolios based on Fama and
French three-factor model (SL, SM, SH, BL, BM and BH).

Table 2 Descriptive Statistics for the Six Portfolios of Fama and French Three-
factor Model (1993)

BH BM BL SH SM SL
Mean 0.015 0.013 0.016 0.01 0.009 0.008
Std. Error 0.011 0.013 0.011 0.012 0.012 0.011
Median 0.002 0.010 0.002 0.002 0.001 -0.005
Std. Dev. 0.086 0.098 0.088 0.090 0.096 0.087
Variance 0.007 0.010 0.008 0.008 0.009 0.008
Kurtosis 3.975 1.296 7.243 0.702 1.685 2.505
Skewness 1.099 0.627 1.958 0.463 0.947 1.196
Minimum -0.194 -0.180 -0.122 -0.212 -0.170 -0.151
Maximum 0.356 0.321 0.427 0.263 0.343 0.300

Source: Author's construction

Results show that there is a slight superiority in the performance of large-size
portfolios compared to small-size portfolios, Where the mean of the average return
on small portfolios (SL, SM and SH) is equal to (0.008, 0.009, 0.01) with a standard
deviation equal to (0.087, 0.096, 0.090) respectively, while the mean of the
average return on big portfolios (BL, BM and BH) is equal to (0.016, 0.013, 0.015)
with a standard deviation equal to (0.088, 0.098, 0.086) respectively, and this
conflicts with the Fama and French three-factor model (1993), which states that
the small stocks have high returns compared to big stocks.

Table 3 shows the correlation between Fama and French three risk factors
portfolios. Excess market portfolio return (Rm-Rf) is negatively correlated with
both HML and SMB portfolio returns and this correlation is weak. SMB and HML
portfolios also negatively correlated and this correlation is weak, which implies
that the variation in one of the variables has a weak effect on the other variables'
estimation.
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Table 3 Correlation between Fama and French Three Risk Factors Portfolios

RM-RF HML SMB
RM-RF 1.000 -0.010 -0.080
HML -0.010 1.000 -0.150
SMB -0.080 -0.150 1.000

Source: Author's construction

Table 4 shows the correlation between (market premium (beta), HML and SBM)
and the excess stock return. The results show that the relationship between the
excess stock return and both HML and market premium was found negative and
insignificant. Also, the relationship between the excess stock return and SMB was
found positive and insignificant, which implies that the variation in market
premium, HML and SBM variables do not affect the excess stock return estimation.

Table 4 Correlation between (Market Premium (Beta), HML and SBM) and the
Excess Stock Return

Market premium HML SMB
Correlation sig Correlation sig Correlation sig
Excess stock -0.115 0.428 -0.171  0.236 0.206 0.151

return

Source: Author's construction

3.2 Regression Results

Table 5 shows the regression results of the Fama and French three-factor model
(1993) in the EGX from January 2014 to December 2018. The results show that
Adjusted R Square equals 0.1%, so 99.9% of the return changes are due to factors
other than risk factors in the model. This indicates that the explanatory power of
the risk coefficients in the Fama and French three-factor model (1993) is very
weak. The intercept was found negative and significant; if the intercept is
negative, the asset achieved a return lower than it should have given its risk level;
this indicates that there is a pricing error in the specifications of the model, where
the intercept should be equal to zero. The slope of the market premium (beta)
was positive and insignificant with t-statistics equal to 0.889, so the market risk
premium is not a determinant of the required rate of return for stocks. The “SBM”
coefficient was insignificant and equaled zero with t-statistics of -1.387, which
confirms the absence of the small firm effect. Moreover, the "HML" coefficient was
equal to zero and insignificant with t-statistics of 0.297, which provides evidence
that the book-to-market ratio effect does not exist in the market. The results also
show that the regression model is not significant, as the p.value is 0.394, which
indicates the inability of the risk factors in the model to predict changes in stock
returns in the EGX. All these results do not support Fama and French three-factor
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model (1993) findings. This is an indication that the Fama and French three-factor
model (1993) cannot explain excess stock returns in the EGX.

Table 5 Regression Results of the Fama and French Three-factor Model (1993)

Aq. Sum of Mean . Adjusted
D7+A1:A1:H11 Squares df Square F Sig. R R Square
Regression 0 3 0
Residual 0.007 46 0 1.017 0.394 0.249 0.001
Total 0.008 49

Coefficients
Unstand. Stand.
Coefficients Coefficients .
std Sig.
B y Beta
Error
(Constant) -0.085 0.008 -10.356 0
Rm-Rf 0.01 0.008 0.138 0.889 0.379
SMB 0.00 0.003 -0.201 -1.387 0.172
HML 0.00 0.003 0.046 0.297 0.768

Source: Author's construction

Conclusions

The study investigated the validity of the Fama and French three-factor model
(1993) using monthly data for a sample of 50 firms listed on the EGX from January
2014 to December 2018. This involved examining the statistical significance of the
explanatory variables of the model; market, size, and value premiums. The study
used the same methodology as Fama and French (1993) to construct six portfolios
(SL, SM, SH, BL, BM, BH) based on the intersection of the tow size and three
BE/ME portfolios. Based on our statistical results, this study found no evidence
supporting the ability of Fama and French three-factor model (1993) to provide a
suitable explanation for the excess stock returns in the EGX; additionally, the
market risk premium is not a determinant of the excess stock returns. Also, the
study concluded that there was no small firm effect, and the book-to-market ratio
effect does not exist in the EGX.

There are some explanations for why Fama and French three-factor model (1993)
for the EGX does not show statistical significance. One of the reasons is the political
fluctuations that the country witnessed during the study period, as these
fluctuations began during the January revolution in 2011, which witnessed the
change of the political system in Egypt. These fluctuations extended to include
most of the study periods. This led to negative effects on the financial and
economic indicators and the security situation in Egypt. The low liquidity in the
market, taxes imposed on the EGX transactions and the decrease in the number
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of investors also have an important role negatively affecting the performance of
stocks.

The results of the study contribute to the literature of asset pricing models. This
study also attempts to find out the applicability of these models in the financial
markets and their effectiveness in explaining the returns of a stock. The study
results have important implications for the practice, especially for investors who
want to create suitable portfolios based on return and risk. Through the results of
the study, we notice that the large stock portfolios generate higher returns than
small-size portfolios, although this result is inconsistent with the findings of Fama
and French (1993).

Future studies may include periods for more than 5 years and may include a larger
sample size. It is also possible to add other factors to the model and study their
effect on explaining the expected return. The model can be tested at the sectoral
level, where stocks can be divided into subsectors to capture the effects of the
three risk factors of the Fama and French three-factor model (1993) more
precisely on the sector base. Additionally, the validity of the Fama and French
three-factor model (1993) can be tested against the CAPM on the EGX, which can
lead to more efficiently constructed portfolios.

Although the three-factor model cannot explain excess stock returns in the EGX,
it is still one of the most important asset pricing models in financial literature.
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