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Abstract

This paper is an attempt to investigate the relation of financial anomalies, namely size, book-to-market and
turn-of-the-year and their relation with risk and average return in the Egyptian stock market from 2003 to 2007.
The sample consists of 55 stocks listed on the EGX100 and split into six portfolios sorted on size and
book-to-market ratio based on Fama-French (1992) technique. The results show evidence that there is negative
relationship between size and average return, and between value and average return for small stocks. Also, both
size and book-to-market have negative relation with risk.
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1. Introduction

Financial anomalies are statistical patterns that deviate from EMH/CAPM framework and caused by either
misspecification of the asset pricing model or market inefficiency (Schwert, 2002). The two of the most
prominent failures of the EMH/CAPM paradigm are size and value effects, especially in emerging markets
because of the market disintegration (Harvey, 2001).

The process of valuation and estimating the cost of capital in emerging market is suffering from lack of
transparency, illiquidity, government intervention, corruption, higher volatility, higher transaction cost and
absence of governance. These obstacles violate the main assumptions of valuation in developed markets (Burner,
Conroy, Estrada, Kritzman and Li). In addition, the financial theory is rich in discussing anomalies in developed
markets in North America and Europe. However, emerging markets have not had sufficient attention (Zhang, Sun,
& Wang, 2008).

As an Emerging market, Egyptian stock market is of importance because of its number of listed securities (213),
number of investors and volume of trading (2.3 billion) (Abd El Aal, 2011). Furthermore, it is more
well-established than other markets in the MENA region and has attracted many investors over the past few
years, resulting in a significant increase in the aggregate capitalization and in the market indices (Billmeier &
Massa, 2008).

The rest of the paper is organized as follows. In section 2, we provide the background of related works. Section 3
provides descriptions of data and sample. Section 4 focuses on methodology including the method of
constructing portfolios used for empirical analysis. Section 5 shows the empirical study and analysis. Section 6
reports the concluding remarks.

2. Theoretical Development

Several types of models are discussed in academic literature. The capital asset pricing model (CAPM) is one of
the few theoretical frameworks that have significant existence in practice. It indicates that the market beta is the
only risk factor to explain cross section variation of expected stock returns. However, the validity of the CAPM
has been challenged. Some tests of CAPM state that the estimates of beta for individual securities are inaccurate
(Friend & Blume, 1973; Fama & MacBeth, 1973). Roll (1977) criticized the utility of the model due to its
reliance on a market portfolio of risky assets that does not exist in real world. Some empirical tests work on
modifying the CAPM’s unrealistic assumptions such as Merton, 1973, Black, 1972 and Mayer, 1973.

Despite the serious criticisms against the CAPM, Ross (1976) proposed a new and different approach known as
arbitrage pricing theory (APT), to describe the process of asset prices formation. He shows that the expected
return on any risky asset can be explained by a linear combination of risk premiums and factor sensitivities. Yet,
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the APT does not stipulate what and how many factors should be included in the model. After that, several
multifactor models that use macroeconomic factors have been suggested to explain cross-section of average
return. Meanwhile, empirical studies have clarified common stock return anomalies not explained by the CAPM.
For example, Banz (1981) concludes that small size firms provide higher average returns than big size ones.
Basu (1983) finds that the portfolios with a higher (lower) earnings-price ratio (E/P) have higher (lower) average
returns on U.S stocks. DeBondt and Thaler (1985) find an inverse relationship between the long-term past
returns on NYSE stocks and their future returns. In contrast, Jegadeesh and Titman (1993) find a positive
relationship between the short-term returns on NYSE stocks and their future returns. Fama and French (1993)
identify a model with three common risk factors in the stock returns - an overall market factor, factors related to
firm size (SMB) and those related to book-to-market equity (HML). Fama and French (1996) define ‘financial
anomalies’ as the patterns in average returns that obviously are not explained by the CAPM. These are related to
firm characteristics like size, earnings/price, cash flow/price, book-to-market equity, past sales growth, long-term
past return, and short-term past return. There was a widespread blame for the Fama-French model when the risk
factors were interpreted as the fundamental sources of risk. Daniel and Titman (1997) specifically rejected the
Fama-French model and offered a more general model where size and book-to-market are firm characteristics
and not risk factors as Fama and French introduced. The Fama and French risk-return framework is further
extended by Carhart (1997) who introduced a price momentum factor as the fourth systematic risk factor. The
price momentum factor represents the tendency of firms with negative past returns to earn negative future returns,
and for firms with positive past returns to earn positive future returns. Chan and Faff (2005) also prolong
Fama-French model by adding liquidity factor that represents the difference between the return on illiquid
portfolios and the return on very liquid portfolios. Baek and Bilson (2014) demonstrate evidence that value and
size are priced for financial and non-financial firms. Docherty, Chan and Easton (2013) conclude that size and
value can explain the cross-section of asset returns in Australia from 1975 to 2006.

Researchers also test some of those models in emerging markets. For instance, Shum and Tang (2005) apply
Fama-French three factor model in Hong Kong, Singapore and Taiwan and their empirical evidence is consistent
with the US findings that the model can explain most of the variations in average returns. Lam, Li and So (2010)
use Hong Kong monthly data to test the four-factor asset pricing model “momentum-augmented Fama-French
three factor model”. Their model does well in explaining variations in expected returns. Their findings
documented that all the four factors are significant but the intercepts are not. Eom and Park (2008) examine the
Fama-French test to the three-factor model in the Korean emerging stock market. They reject the model in their
full sample periods and in most sub-periods. Results are not consistent with those in developed markets. They
cannot get conclusive results pertaining to Daniel-Titman characteristics model. Finally, Lischewski and
Vorokova (2012) support the presence of market, size and value factors in the polish stock market during the
period January 1996 to March 2009.

The theoretical development marks the central position of the Fama-French framework in the state of the art that
urges the authors to utilize it as a target for their tests.

3. Description of Data and Sample

The most active 100 securities “EGX 100 index” are consisted of the sample of the research between January
2003 to December 2007, excluding 45-companies due to data unavailability. The empirical study requires market
and accounting data such as monthly closing price, 91-days treasury bills, monthly market return, shares
outstanding, trading volume, Market capitalization and M/B ratio.

4. Methodology

“B/L, B/M, B/H, S/L, S/M and S/H” are formed in accordance with Fama-French methodology (1993). The
excess return on each portfolio equals the monthly value- weighted average rate of return minus the risk-free
interest rate (R; - Ry).

In each year of the sample period, the stocks are divided into two groups- big (B) and small (S)- based on their
market capitalization. The sample size is also divided into three groups based on their BE/ME ratio-high (H)
with top 30%, medium (M) with middle 40% and low (L) with bottom 30%. The constructing portfolios are as
follows:
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Table 1. Size-B/M sorted portfolios

Size B-M Ratio Name
Low (L) B/L
Big (B) Medium (M) B/M
High (H) B/H
Low (L) S/L
Small (S) Medium (M) S'M
High (H) S/H

There are six intersection portfolios, B/L, B/M, B/H, S/L, S/M, S/H - that are formed from the intersection of the
two size-and three BE/ME groups. For example, S/L consists of stocks that are in the small size group and the
low BE/ME group.

5. Empirical Analysis
5.1 Characteristics of Portfolios

Table 2. Average number of stocks in each portfolio by year

Portfolios Year B/H B/M B/L S/H S/'M S/L Total
2003 2 14 11 15 8 5 55
2004 4 10 13 13 12 3 55
2005 3 11 13 14 11 3 55
2006 5 13 10 13 8 6 55
2007 4 13 10 13 9 6 55
Average 3.6 12.2 11.4 13.6 9.6 4.6 55

Table 2 demonstrates the number of stocks in the six constructing portfolios on average. It is observed that the
largest portfolio is S/H, with an average of 13.6 firms. At the other extreme the smallest portfolio is B/H, with an
average of 3.6 firms only. This is not in line with the literature in almost all developed markets, because the
number of stocks in each portfolio is small. In addition, the largest size portfolios (B/H, B/H, B/M) contain 27
stocks (up to 49% from sample size on average), and the smallest size portfolios (S/H, S/M, S/L) involve 28
stocks (up to 51% from sample size on average). According to B/M ratio portfolios, the highest B/M portfolios
(B/H, S/H) consist of 17 stocks (up to 31% from sample size), while the lowest B/M portfolios (B/L, S/L)
contain 16 stocks (up to 29% from sample size on average).

5.2 Size and Value Effect
We can divide table 3 into three main segments:

- The first segment is related to the premiums of Egyptian factors R-Rg, SMB, HML, WML, and IMV. The
market factor “R,,-R¢”has an average premium of - 4.48% and a standard deviation of 7.49%. The size premium
is the biggest premium with an average of 2.33% but the value premium is the lowest with an average of —
5.30%. The figures of Kurtosis are significantly high for size premium, value premium and momentum premium.
However, it is significantly low for market premium and liquidity premium. Finally, the positive size premium is
consistent with most of the other countries.

- The second segment is related to monthly excess return for B/H, B/M, B/L, S/H, S/M and S/L. In line with the
most common evidence in literature review, there is negative relationship between size and average return.
Surprisingly, the relationship between value and average return is negative for small stocks and unclear for big
size stocks. This result disagrees with that of Fama and French (1992, 1993) of a strong positive relationship
between value and average return. All the portfolios have large volatility with an average of 23.3%. There is, in
addition, positive Skewness for all portfolios except B/M. The kurtosis for all portfolios is close to 3 except B/L
and S/L. The kurtosis values for B/L and S/L are due to the presence of outliers.

- The third segment is related to standard deviation as proxy for risk, the relation between risk and both size and
book-to-market ratio. It is observed that the return on market portfolio is 7.09%. This means the six portfolios
B/H, B/M, B/L, S/H, S/M, S/L have higher return than market portfolio and this ranges from 9.3% to 56.3%. It is
also noteworthy that there is negative relationship between risk and size. The big size portfolios expose to risk
20.9% on average. While the small size portfolios expose to an average of 25.16%. Regarding the relation
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between risk and book-to-market ratio, there is negative relationship. The highest B/M ratio portfolios (B/H, S/H)
fluctuate by 9.7% on average. However, the lowest B/M ratio portfolios (B/L, S/L) fluctuate by 50% on average.

Table 3. Size and BE-ME

Description Variables Mean SD Min Max Skewness  Kurtosis
B/H -5.87 10 -32.4 232 0.5 2.30
B/M -7.08 9.3 -34.55 18.5 -0.2 2.1
B/L -4.78 435 -158.05 182.1 0.3 9.2
S/H -1.27 9.4 -30 15.3 0.11 0.28
S/M -6.5 11.3 -36.8 23.8 0.44 1.49
S/L 1.65 56.3 -123 302 3.1 16.3

Ryv-Rr -4.48 7.49 -27.75 9.89 -0.59 0.69
SMB 2.33 24.87 -55.43 120.89 1.87 9.48
HML -5.30 35.88 -167.84 68.38 -1.98 8.05
WML 0.55 7.09 -11.3 32.89 1.92 7.39
IMV -2.59 13.23 -38.03 30.74 -0.31 1.10

The table explains summary statistics including the first four moments for monthly explanatory returns and
excess returns for dependent 6 size-B/M portfolios (in percent) from January 2003 to December 2007. R~ Ry,
SMB, HML, WML and IMV are formed in accordance with Fama-French methodology (1993). Accordingly, the
first factor is R~ Ry = excess return on market portfolio. The second factor is SMB “small minus big” = the
difference between the return on portfolio of small stocks (S/L, S/M, S/H) and the return on a portfolio of large
stocks (B/L, B/M, B/H). The third factor is HML “High minus Low” = the difference between the return on
portfolio of high B/M ratio (B/H, S/H) and the return on portfolio of low B/M ratio (B/L, S/L). The fourth factor
is WML (Note 1) “winners minus losers” = the difference between the return on winners portfolio (B/W, S/W)
and the return on losers portfolio (B/Losers, S/Losers). The fifth factor is IMV (Note 2): liquidity factor “illiquid
minus very liquid”= the difference between the return on portfolio of illiquid stocks (B/I, S/I) and the return on
portfolio of very liquid portfolio (B/V, S/V).

5.3 Turn-of-the-Year Effect

Turn-of-the-year effect or January effect is one of the most recognized anomalies in finance literature. Since
Keim (1983) and Roll (1983) documented that the returns in January tend to be greater than any other month of
the year. Subsequent research confirmed these findings and identified that the effect is primarily concentrated in
smaller firms particularly in those with low share prices and those that have underperformed in the past (Moller
& Zilca, 2008). According to Keim (1983), the tax-loss selling hypothesis is that investors sell the losing stocks
in their portfolio at the end of the year to achieve tax benefits and reposition their portfolios in January.

The official financial year in Egypt starts on 1% July and ends on 30™ June every year, which could push the
investors to rebalance their portfolios to cope with government’s budget dates. As a result, we consider July
effect as an analogous to January effect for the USA.

Table 4. Tests for July seasonal in the dependent returns explanatory returns

Portfolio a b t(a) t(b) R’
B/H -5.83 -0.35 -4.0 -0.074 0.00
B/M -7.54 5 -5.73 1.15 0.024
B/L -8.42 39.9 -1.41 2.014 0.071
S/H -7.78 5.62 -5.90 1.28 0.03
SM -6.92 4.6 431 0.861 0.014
S/L 1.9 -2.60 0.235 -0.097 0.000

Ru-R 4.6 1.37 43 0.39 0.003
SMB 3.5 -12.85 1 -1.104 0.022
HML -3.87 -15.73 -0.76 -0.934 0.016
WML 0.373 1.99 0.37 0.60 0.082
IMV 2.15 -4.80 -1.147 -0.77 0.011

Note. Statistical significance at the 5% level.
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In order to investigate the July effect, this paper uses dummy variable regression. The intercept measures the
average returns for non-January months and the slopes on a dummy measure differs between average returns in
January and average returns in other months.

Ri-Rr=a+bJuly () +e(1)

The results indicate that there are no exact seasonal effects in July for all portfolios as risk factors with only one
exception for B/L, which has higher average return in July and the increase is in excess of 39.9%. These are
consistent with Bahl (2006).

The table reports the empirical findings of July seasonal effect. B/H, B/M, B/L, S/H, S/M and S/L are size-B/M
sorted portfolios. R; is the return on portfolio i, Ry is the risk-free rate of return and R,, is the return on market
portfolio. SMB is the size factor “small minus big”. HML is the value factor “high minus low”. IMV is the
liquidity factor “illiquidity minus very liquidity”. WML is the momentum factor “winners minus losers”. July (t)
is a dummy variable that is 1 if month t is January and 0 otherwise

6. Conclusion

The study tries to examine three anomalies in the Egyptian stock market, namely, size, Book-to-Market and
seasonal effect. To do this, the Fama-French (1992) technique to construct portfolios is followed using 55 stocks
listed on the EGX100 index in the Egyptian stock market. The results explain the negative relation between size
and average return. Regarding the relation between B/M and average return for small stocks is negative.
However, it is unstable for big stocks. There is also negative relation between size and risk and negative between
B/M ratio and risk. Finally, the seasonal effect is not obvious between 2003 and 2007.
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Notes

Note 1. WML is constructed based on two size (B, S) three momentum (W, M, L) sorted portfolio (B/W, B/M,
B/Losers and S/W, S/M S/Losers).

Note 2. IMV is constructed based on two size (B, S) three Liquidity (I, M, V) sorted portfolio (B/I, B/M, B/V
and S/I, S/M, S/V).
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