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OZET

Etkin Piyasa Hipotezi (EPH), piyasalarin rasyonel yatirimcilar
tarafindan yeni gelen bilgiye aninda ve tam dogru olarak tepki gosterecegi
ongorimii iizerine kurulmustur. Varhklan fiyatlandirma teorilerinin kose

taslar1 da EPH varsayimlarina dayanmaktadir.

Diger taraftan yetmislerden bu yana EPH varsayimlarinin gecerliligine
kars1 bulgular sunan calismalar bulunmaktadir. Arastirmacilar siirekli olarak
piyasa ortalamasi iizerinde kar elde edebilmek icin EPH ile ¢elisen anomaliler
iizerine kurulu yatirim stratejileri bulma ¢abasindadirlar. Bu stratejilerden biri
de yatirnmcilarin bilgiye asir1 tepki verip getirilerin gelecekte tersine donmesi
iizerine kurulu ve kisaca kaybeden hisse senetlerinin alimp kazananlarin ise
elden cikarilmasim1 savunan Karsithk Stratejisidir. EPH savunucular1 ve
karsitlar1 arasindaki bu tartismanin ¢o6ziilmesi yatirnm literatiirii acisindan

kritik 6nem tasimaktadir.

Bu cahsmanin amaci Istanbul Menkul Kiymetler Borsasi’nda (IMKB)
eger varsa karh bir karsithk stratejisinin varhigimm ortaya ¢ikarmak ve bu
karhligin EPH iizerine kurulmus Fama-French U¢ Faktor Modeli (FF-UFM) ile
aciklanabilirligini saptamaktir. Bu caliyjma yukarida gecen tartismanin iki
tarafi iizerine de odaklanmistir. i1k olarak karsithk stratejilerinin karlihg: test

edilmis, takiben FF-UFM’nin bu karhlig aciklayabilirligi arastirilmistir.

Istanbul Menkul Kiymetler Borsasi (IMKB) verilerinden elde edilen
sonuclar karsithk stratejisinin karhih@m orta vadede destekler niteliktedir.
Bununla birlikte karsithk stratejisinin karhihg 1999 yilindan sonraki donemde
daha da acik olarak goriilmektedir. Diger taraftan, FF-UFM’nin yiiksek eksi
diisiitk (HML) faktorii istatistiksel olarak anlamli bulunmamasina karsin, model
kaybeden ve kazanan hisse senetlerinin getirilerinin hareketlerini ve gelecekteki

degerlerinin degisimini basariyla aciklayabilmektedir.
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ABSTRACT

Efficient Market Hypothesis (EMH) was developed on the insight that
markets react to new information rapidly and accurately by the actions of
rational investors. Milestones of asset pricing theories are based on EMH

assumptions.

On the other side, there is also considerable amount of literature against
EMH since the seventies. In order to make continuous profits over the market,
researchers are looking for investment strategies which are based on the
anomalies contradicting with EMH. One of them is the Contrarian Strategy,
which simply proposes buying the loser and selling the winner stocks with the
expectation of return reversals due to investor overreaction. Resolving the
battle between EMH supporters and opponents is critical to investments

literature.

In the light of the above discussion, the aim of this study is to reveal a
profitable contrarian strategy if it exists in Istanbul Stock Exchange (ISE) and
to investigate whether the Fama-French Three Factor Model (FF-TFM) that
stands on EMH can explain it. Thus, this study has focused on the two sides of
the discussion. In the first part, the profitability of contrarian strategies is tested
and subsequently the explanatory power of the FF-TFM of this profitability is

investigated.

The results showed that the contrarian strategy is profitable in the
intermediate term, and the profitability of contrarian strategy is more obvious
after 1999. On the other hand, the FF-TFM has successfully captured the
variation in the returns of the loser and winner stocks while the high minus low

(HML) factor is found to be insignificant.
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INTRODUCTION

The issue of predicting the returns of securities has been in the centre of
discussion in the investment literature. This is not surprising since predicting how the
prices of securities will behave in the future is the key to wealth. At this point, a
strong answer is forwarded to the ones who are in the effort of searching a tool or
strategy that helps to predict future returns by the Efficient Market Hypothesis
(EMH). EMH clearly states that, in an efficiently working market no one can
generate continuous profits over the market mean return. It may be possible to
generate higher returns over some period but it is also equally possible to lose in
another time with respect to market mean return. This result is based on the
assumption that markets react to new information rapidly and accurately by the
actions of rational investors. Actually at this point, EMH has been using the traits of
perfectly competitive markets from the economics literature. There are so many
rational investors that seek even a small profit opportunity in a wide market and as a
result all are in the position of price takers. So, EMH states that, due to the
competitive structure of the market, investors react rapidly and accurately to new

information.

The question is how far a market can be efficient. Since there is not perfect
competition in any market, analogous with this view it can be said that there is no
fully efficient market. Fama (1970) was the first to classify the markets according to
their efficiency as weak-form of efficiency, semistrong-form of efficiency and
strong-form of efficiency. Various studies are made to test the efficiency of the
markets mostly in the US. Markets seem to react rapidly to some of the news like
stock-split announcements (Fama et al., 1969) and take over announcements (Keown
and Pinkerton, 1981) whereas react slowly to financial statement announcements
(Rendleman et al., 1982). Market efficiency is also tested according to the stock
movements and possible trading rules that may generate profits. Actually most of the
debate between EMH supporters and opponents are going on in this category. When
the serial correlation studies are observed from the literature, the followings are
revealed in the markets: short term return reversals (Jegadeesh, 1990), intermediate

term return continuation (Jegadeesh and Titman, 1993) and long term return
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reversals (De Bondt and Thaler, 1985). Here it should be noted that these patterns are
found in well developed markets namely in the US and Japanese markets. For
example in New Zealand, Chin et al. (2002) showed that return reversals are
observed one year following the portfolio formation date. Thus, the generalization of
the above patterns of well developed markets requires further investigation for each
country’s market. Actually this necessity constitutes one of the contributions of this

study.

Analysis of historical data in terms of serial correlation has revealed two main
trading strategies. The first one is the momentum strategy which simply states that
winner stocks will continue to win and the losers will continue to lose. According to
the literature, continuation of returns hence profitability of momentum strategy is
valid in the intermediate term. Some studies also showed that in the ultra-short term,
namely overnight periods, continuation of returns is observable (Huang et al., 2001).
However, as Haugen (2001; 605) stated, more studies are required to support the
profitability of ultra-short term momentum strategies. The other and the more
commonly studied strategy in the literature is the contrarian strategy which is based
on buying stocks that have been losing and selling stocks that have been winning in a
determined time period. The profit of the strategy is built upon the expectation of
return reversals in the future. This strategy is first proposed by De Bondt and Thaler

(1985) based on the findings on long term return reversals of winner and loser stocks.

Both of the trading strategies contradict with the main assumption of EMH
which states that investors are rational decision makers. Actually, the roots of these
strategies are referred to the psychology of humans by the behavioral finance
community. In the contrarian case investors are assumed to be overreacting to new
information and in the momentum case they are underreacting. De Bondt and Thaler
(1985) supported their findings with Kahneman and Tversky’s (1982) study in
experimental psychology in which they found that people tend to overreact to

unexpected and dramatic events.

On the other hand, EMH supporters are using asset pricing models that are

relying on the assumptions of EMH in order to predict the returns of securities. The

xvi



first asset pricing model is developed by Sharpe (1964) and named as the Capital
Asset Pricing Model (CAPM). The model relates the return of individual securities
with the market portfolio return by a coefficient beta. In accordance with the EMH,
CAPM proposes a single risky portfolio, market portfolio, to every investor and
assumes that all the systematic risk is reflected by this portfolio. The second model is
the Arbitrage Pricing Theory (APT). Starting with the standpoint that there should
not be any arbitrage opportunity in an efficient market, APT reaches the same results
with CAPM in its one factor form. Although APT necessitates less constraining
assumptions than CAPM, what the factors in multifactor APT will be is an open

question.

The question if it is possible to represent all the systematic risk by a single
market factor is in the centre of discussion. Bodie et al. (2002; 309) states that return
of a regulated utility firm and an airline company reacts differently to
macroeconomic risk factors like gross domestic product and interest rates. This

situation necessitates the search for new asset pricing models.

Fama and French (1992) showed that the relation between beta in CAPM and
average stock returns disappeared during the 1963-1990 period. With this
shortcoming of CAPM they have started the search for a new model. Fama and
French (1992) have analyzed four security characteristics; size, book-to-market value
of equity ratio (BE/ME), leverage ratios and earning-price ratios. They have
concluded that the combination of size and BE/ME factors were enough to capture
the variation in stock returns. One year later, Fama and French (1993) included the
market factor to their model and proposed the Fama-French Three Factor Model (FF-

TFM) as a new asset pricing model.

FF-TFM was tested against the anomalies by Fama and French (1996). The
model was successful in explaining the anomalies of long term reversal of De Bondt
and Thaler (1985) and value strategies of Lakonishok et al. (1994). The only
shortcoming of the model was its inability to capture the momentum pattern in the

intermediate term (Jegadeesh and Titman, 1993).
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This study started with the intuition of finding contrarian strategy evidence in
ISE and testing the results with the FF-TFM which is an asset pricing model that
stands on EMH. The focus actually is not to test the efficiency of ISE rather to
investigate whether or not EMH assumptions can be applied in the explanation of
contrarian strategy returns. Thus, the aim of this study is to find out whether or not a
contrarian strategy is profitable in the intermediate term in Istanbul Stock Exchange
(ISE) and to test the explanatory power of the FF-TFM of returns of contrarian

strategies. This study makes the following contributions to the investment literature:

1. It provides comprehensive and also organized literature survey in the
very broad areas of investment; market efficiency, market anomalies,

asset pricing models, contrarian strategies and the FF-TFM.

2. It analyses the profitability of intermediate term contrarian strategies
for two time periods in ISE, 1988-2005 full period and 1998-2005

subperiod separately.

3. It is the first study that applies the FF-TFM in the explanation of

winner and loser stocks of contrarian investment strategies in ISE.

4. Tt provides detailed explanations of methodologies applied and can
be a guideline for the future researchers in both constituting the

FF-TFM basis and the extensive set of winner and loser portfolios.

5. It also contributes to the investment literature of emerging markets

by analyzing ISE stocks.
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CHAPTER 1
EFFICIENT MARKET HYPOTHESIS, ANOMALIES
AND CONTRARIAN STRATEGIES

In this section of the study, literature review of efficient market hypothesis
(EMH) and so-called anomalies that contradict with EMH are presented. First,
studies on EMH are discussed then in the following section, anomalies literature is
reviewed. In the last part of this section, contrarian investment strategies and the

overreaction hypothesis which are also market anomalies are discussed in detail.

1.1 Efficient Market Hypothesis (EMH)

The use of computers in the researches facilitated the systematic analysis of
the time series of data in any field. With the power of this tool, Roberts (1959) was
one of the first who analyzed the stock prices in order to find a relevant pattern
related to the prospects of the firm. The result of this study showed that the prices of
stocks seem to move randomly. Roberts (1959) stated that the changes in stock prices
and the market index level behave very much as if they had been generated by

chance.

The Efficient Market Hypothesis simply states that the stock prices reflect all
the available information to the public and at the same time prices move randomly.
This definition is for the informationally efficient markets where information is
rapidly spread and reflected to prices. Actually Roberts (1959) proved in a way that
the randomness of the price movements is a result of market efficiency. If there
would be any rule in the movement of the prices, hence any trading rule to the
investors, it had been soon exploited by the ones who discovered it and again

equilibrium would be reached.



Civelek and Durukan (2003; 376) and Haugen (2001; 580) list the following

characteristics that an efficient market should hold.

1. Security prices should respond rapidly and accurately to new

information.

2. Changes in expected return of securities should be only due to the
time varying interest rates and the risk premium. Due to the other

factors, prices only move randomly and in an unpredictable manner.

3. Any trading strategy, which is expected to produce continuous

superior results compared with the market, is prone to fail.

4. None of the investment groups can produce continuous superior
results when compared to the others, namely gains of knowledgeable

investors and of those who are not, can not be different.

5. There should be low transaction costs.

6. Fairly continuous and wide trading should be realized.

The degree of efficiency of a financial market and its implications are

discussed in three forms.

1.1.1 The Three Forms of Market Efficiency

The commonly accepted three forms of market efficiency were first
introduced by Fama (1970). These are weak-form market efficiency, semistrong-
form market efficiency and lastly strong-form market efficiency. The forms of
market efficiency, supporting literature and their implications are discussed in the

following sections.



1.1.1.1 Weak-From Market Efficiency

The weak-form market efficiency states that the stock prices fully reflect all
historical security and market information, including prices, rates of return, traded
volume and other market information like block trades in the market. Since this form
of efficiency assumes that current stock prices already reflect all past returns data,
there should not be any relationship between historical rate of returns and the future
rates of returns. So, the distributions of stock returns between the consecutive time
periods should look like as shown Figure 1. The second characteristic of the EMH

stated above is related to this issue.

Percentage change
in price, day t + 1

o Percentage change
e inprice, day t
e

Source: Haugen (2001; 602)

Figure 1 Zero Serial Correlation

Thus trading technique based on historical prices which is called as technical
analysis is not useful in generating profits according to the weak-form market
efficiency. Any trading rule based on the historical prices does not generate
continuous profit, just the normal profit for the risk taken. The third characteristic of

the EMH is related to this issue.



One of the early studies that tests weak-form efficiency was made by Fama
(1965). Fama (1965) analyzed the serial correlations among stock returns for short
time horizons ranging from 1 day to 16 days. The results indicated that the
correlation values are statistically insignificant over time. The range of correlation

coefficients was from 0,1 to -0,1.

Hagerman and Richmond (1973) have tested the independence of stock prices
over time with runs test rather than correlation tests. The results showed that for the

stocks on the OTC market, there is no dependency overtime.

As a trading rule, filter rules are used to test the weak-form market efficiency.
Filter rule is simply the buy or sell decision criteria according to a specified
percentage change in the price. Fama (1966) tested the filter rules on stocks in Dow-
Jones Industrial Average between January 1956 and April 1958. The results showed
that, although small filters (0,5%) yield above average returns, the profits disappear
since small filters suffer from transaction costs due to excessive buy and sell
decisions made. The big filters also do not show any abnormal returns. These results

are in accordance with weak-form market efficiency.

Yilmaz (2002) has tested the existence of weak-form market efficiency in 21
emerging markets including ISE for the 1988-2000 period. The results showed that
ISE stock return series would tend to approach random walk behavior towards the

end of the test period.

There are also studies that contradict with the weak-form of market
efficiency. For example, De Bondt and Thaler (1985) presented negative correlation
between long-term returns prior to the analysis and returns up to 5 year test period of
best performing and the worst performing stocks. Jegadeesh and Titman (1993)
showed positive correlation of returns in the intermediate term varying from 3 to 12
months. Jegadeesh (1990) also showed negative correlation of returns in the short
term varying from 3 to 1 month. In the very short term period, Conrad and Kaul

(1988) analyzed the weekly returns and presented a positive correlation in the prices



of consecutive weeks. These anomalies are discussed in detail in section 1.3 since

they form the basis for contrarian strategies.

1.1.1.2 Semistrong-From Market Efficiency

Semistrong-form market efficiency encompasses the weak-form market
efficiency and states that the security prices adjust rapidly to the new publicly
available information. Hence, the prices fully reflect this information. In Figure 2a, it
is better seen that with the semistrong-form of market efficiency the jump in stock

returns is a vertical line due to arrival of new information.
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Figure 2 Reactions of Markets to New Information

Reilly (1994; 198) states that as an implication of semistrong-form market
efficiency, investors who base their decisions on important new information, can not
derive abnormal profits from trading. It is because security prices already reflect such
kind of information. Thus, the technique of fundamental analysis which employs
publicly available data like the financial statements in order to identify mispriced

stocks is not profitable according to semistrong-form market efficiency.

Fama et al. (1969) have made one of the first studies that analyses the effect

of new information on the stock returns where the new information is the stock split



announcement. They have found nearly the same pattern as in Figure 2b. Hence the
results for the period (1929-1959) showed the signs of even the strong-form of
market efficiency in New York Stock Exchange (NYSE). Keown and Pinkerton
(1981) analyses the take over announcement effect on the returns and they have

found evidence supporting semistrong-form market efficiency.

Pearce and Roley (1985) examined the effect of macroeconomic event
announcements on the markets. They have found those announcements about money
supply, inflation, interest rates and the real economic activities either have no effect

or just have an effect on the announcement day.

Aydogan and Muradoglu (1998) have tested the ISE semistrong-form market
efficiency by investigating the effect of firm announcements, implementation of
rights offerings and stock dividends announcement to the stock prices. Their results
showed that as the ISE matures in time, neither the board meetings nor the
implementation of stock dividends and right offerings cause significant price
reactions. This study has found evidence of semistrong-form market efficiency for

ISE.

1.1.1.3 Strong-Form Market Efficiency

The strong-form market efficiency states that the current prices of the stocks
already reflect all publicly and privately available information. Since all the
information even the insiders have is assumed to be available to the public, in the
strong-form of market efficiency the cumulative abnormal returns of a stock start
escalating prior to the announcement date of an economic event as in Figure 2b.
Thus, in the strong-form of market efficiency even the insiders can not make superior
profits due to private information like future acquisitions or dividend

announcements.

Reilly (1994; 198) states that one of the implications of the strong-form

market efficiency is that no group of investors should be able to consistently derive



above average profits. Most of the studies focused on the performance of the mutual

funds, since they are managed by the professionals.

According to the study of Jensen (1968) mutual funds performance is not
superior to the market index. Actually market index beats the average returns of
these mutual funds by 1% by year in the period between 1955 and 1964. Reilly
(1994; 226) states that Klemkosky (1977) has also found that the performance of the
mutual funds is inconsistent and does not beat the market. The findings of Chang and
Lewellen (1984) are similar with the previous studies. Table 1 presents the

performance of the mutual funds.

According to the figures in Table 1 it is clear that in all time periods the
market return measured by the S&P 500 index return has higher returns than that of

mutual funds except the one year period.

So the returns of the mutual funds are in accordance with the strong-form
market efficiency. They are not generating superior profits with respect to other

investor groups.

Table 1 Performance of Mutual Funds and Other Investment Accounts in the US

Annualized Rates of Return During Alternative Periods Ending December 31, 1992
1 year |2 years |4 years |6 years |8 years (10 years

US Equity Broad Universe Medians
Equity Accounts 9,0 20,6 15,8 13,7 16,3 15,7
Equity Pooled Accounts 7,7 19,5 15,8 13,6 15,9 15,3
Equity-oriented Separate Accounts 9,7 21,0 15,9 13,9 16,6 16,5
Special Equity Pooled Accounts 15,7 32,4 18,5 15,9 16,3 15,8
Mutual Fund Universe Medians
Balanced Mutual Funds 7,9 15,7 12,2 11,2 13,4 13,5
Equity Mutual Funds 9,3 21,9 14,7 12,7 15,1 14,0
US Equity Style Universe Medians
Earnings Growth Accounts 7,5 28,0 22,7 17,0 19,1 16,5
Small Capitalization Accounts 15,4 32,8 18,2 15,8 16,9 16,2
Price Driven Accounts 13,5 20,7 13,6 12,9 15,7 15,9
Market-oriented Accounts 8,9 19,8 16,3 14,5 17,0 16,5
S&P 500 Index 7,7 18,6 15,6 14,0 16,6 16,0
No. of Universes that beats S&P500 9 9 7 4 4 4

Source: Reilly (1994; 227)




However in a more recent study Carhart (1997) showed that mutual fund
performance outperformed the market in the period of 1962-1993. He constituted
deciles of mutual funds ranging from the best (decile 1) to worst (decile 10) and his
results indicated that relative performance of mutual funds is persistent over time. In

a way the ones in decile 1 manage to preserve their position in time.

To conclude the EMH discussion Bodie et al. (2002; 374) states that there are
enough anomalies to justify the search for under priced securities, however the
markets are competitive enough that only differential information or insight is
profitable. They have concluded in this manner that the markets are efficient. Hence,
it is not easy to conclude whether or not the markets are efficient by looking at the
huge body of literature that supports efficient markets and the one that contradicts
with the efficiency of markets. In the following section anomalies in the markets are

analyzed.

1.2 Anomalies in the Markets

Levy (2002; 476) states that a market anomaly is any event, pattern or
methodology which can be exploited to produce abnormal returns. Although
anomalies are presented as the evidences of market inefficiency, the question of
whether they are real anomalies or just called as anomalies due to the lack of a
powerful model to explain them is open-ended. Levy (2002; 476) mentions that if
some of the so-called anomalies are real, they should disappear by the actions of

profit seeking investors.

There are various anomalies in the investment literature. However, Table 2
presents a summary of the anomalies by classifying them as seasonal anomalies,
event anomalies, firm anomalies and accounting anomalies. In this section, market

anomalies are discussed according to this classification.



Table 2 Classification of Market Anomalies

Anomaly

Description/implication

Firm anomalies
Size

Closed-end mutual funds
Neglect

Institutional holdings

Returns on small firms tend to be higher, even on a
risk-adjusted basis

Returns on closed-end funds that trade at a discount tend
to be higher

Firms that are not followed by many analysts tend to yield
higher returns

Firms that are owned by few institutions tend to have higher
returns

Seasonal anomalies
January

Weekend
Time of day

End of month
Seasonal

Holidays

Security prices tend to be up in January, especially the first
few days (as well as the last days of December)

Securities tend to be up on Fridays and down on Mondays
Securities tend to be up in the first 45 minutes and the last
15 minutes of the day

Last trading day of the month tends to be up

Firms with highly seasonal sales tend to be up during high

sales periods

Returns tend to be positive on the last trading day before a
holiday

Event anomalies
Analysts’ recommendations

Insider trading
Listings

Value Line rating changes

The more analysts recommending purchase of a stock, the
more likely it will go down

The more insiders buying a stock, the more likely it is to
goup

Security prices rise after it is announced that a firm will be
listed on an exchange

Security prices continue to rise after Value Line places a
security in its #1 category

Accounting anomalies
P/E ratio

Earnings surprises
Price/sales ratio
Price/book ratio

Dividend yield

Earnings momentum

Stocks with low P/E ratios tend to have higher returns
Stocks with larger-than-anticipated earnings announcements
tend to continue to rise even after the announcement

If the price-to-sales ratio is low, then the stock tends to
outperform

If the price-to-book value is low, then the stock tends to
outperform

If the dividend yield is high, then the stock tends to
outperform

Stocks of firms whose growth rate of earnings is rising tend
to outperform

Source: Levy (2002; 477)




1.2.1 Firm Anomalies

Firm anomalies are the ones that result from the firm characteristics like size

or book to market value of equity of the stocks.

1.2.1.1 The Size Anomaly

The size anomaly is first documented by Banz (1981). Fama and French
(1992) states that Banz’s (1981) study showed that average annual returns of small
firms (whose market value of equity is small) is considerably higher than the returns
of big firms. This may seem in accordance with the EMH since small firms are
riskier and require higher returns. However when the returns are adjusted for risk,
there is still a premium for the small sized firms with respect to the big firms. Jones
(1985; 485) states that Reinganum (1981) also found risk-adjusted abnormal returns
for small firms. In his another article Reinganum (1981a) stated that the abnormal
returns of small firms is due to the inadequacy of Capital Asset Pricing Model

(CAPM) in describing real-world capital markets.

Reilly (1994; 213) states that Brown et al. (1983a) examined the performance
of small firms over different time intervals and concluded that the small firm effect is
not stable over time. For example in the period of 1967-1975 they have found that
returns of small and large firms are positively correlated and large firms
outperformed the small ones. This pattern is also observed in 1984-1987 and
1989-1990 periods. Reilly (1994; 213) commented that analyzing the size effect on

long time periods may hide the varying patterns in the subperiods.

1.2.1.2 The Book to Market Value of Equity Anomaly

Reilly (1994; 214) states that one of the first studies about the effect of book-
to-market value of equity on stock returns is made by Rosenberg et al. (1985). They
proposed to use the ratio of book to market value of equity (BE/ME) as a predictor of
stock returns. Results showed a significant positive relationship between this ratio

and future stock returns. They concluded that this pattern provides evidence against
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the EMH. Another study is made by Lakonishok et al. (1994). They presented that
stocks that have high ratio of book to market value of equity (named as value stocks)

has higher returns than the low book to market value ones (growth stocks).

Gonenc and Karan (2003) have tested the value and growth strategies in the
ISE between 1993 and 1998 over 60 months data. Contrary to the study of
Lakonishok et al. (1994), they have showed that growth stocks have superior
performance on the value stocks. They have commented that the structure of the
market and the fundamental of stocks traded in the ISE differ from other developed

markets.

Although Fama and French (1992) are proponents of market efficiency, their
results have also supported the effect of BE/ME ratio in predicting stock return.
Stocks that have high BE/ME ratios exhibit higher returns with respect to stocks that

have low BE/ME ratios. This relation is clearly seen from Table 3.

Table 3 Average Monthly Returns of Portfolios Formed on Size and BE/ME

Book-to-Market Portfolios

All Low 2 a 4 5 3 T s 9 High
All 1.23 0.64 (.98 1.06 1.17 1.24 1.26 1.39 1.40 1.0 1.63
Small-ME 1.47 0.70 1.14 1.20 1.43 1.56 1.51 1.70 1.71 1.82 1.92
ME-2 1.22 0.43 1.056 0.96 1.19 1.33 1.19 1.58 1.28 1.43 1.79
ME-3 1.22 056 088 123 0096 136 130 130 140 154 160
ME-4 1.19 0.38 0.72 1.06 1.36 1.13 1.21 1.34 1.59 1.51 1.47
ME.5 1.24 0.58 0.65 1.08 1.47 1.13 1.43 1.44 1.26 1.52 149
ME-6 1.15 0.70 098 1.14 1.23 094 1.27 1.19 1.19 1.24 1.50
ME-T 1.07 0.956 1.00 0.99% 0.83 .99 1.13 0.99 1.16 1.10  1.47
ME-8 1.08 0.66 1.13 0.91 0.95 .99 1.01 1.15 1.05 1.29 1.56
ME-9 0.95 (.44 089 .92 1.00 1.05 .93 0.82 1.11 1.04 1.22
Large-ME 0.89 093 083 084 071 0.9 083 081 096 097 1.18

Source: Fama and French (1992)

However, although BE/ME seems to be an anomaly, Fama and French (1992)
used the findings of this study to develop their new asset pricing model: Three Factor

Model. Their effort is actually to search better models to explain the stock returns.
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Francis (1991; 575) states that the underlying reason of this anomaly may be
the depreciation deductions of the accountants when an asset is appreciating and the
use of depreciation techniques that accelerates the writeoffs considerably may also

contribute to BE/ME anomaly.

Size and the BE/ME anomalies are in conflict with the semistrong-form of
market efficiency since both characteristics are announced and available to the

public.

1.2.1.3 The Neglected Firm Anomaly

Bodie et al. (2002; 361) stated that Arbel and Strebel (1985) interpreted the
small firm effect in another way. Since small firms are probably neglected by the
investors, there is less information about these firms and in turn this increases the
risk attributed to them. When the stocks are classified into highly researched,
moderately researched and neglected groups, January effect is found most in the

neglected group. So this phenomenon is called as neglected firm anomaly.

1.2.1.4 The Liquidity Anomaly

Amihud and Mendelson (1991) showed that stocks that are small and
neglected are also less-liquid in terms of trading. So investors demand higher returns
for these stocks whose trading costs are also higher. Their analysis showed that less
liquid stocks exhibits abnormally high risk adjusted rates of return. Thus, this effect
is named as liquidity anomaly. Neglected firm and liquidity anomalies also contradict

with the semistrong-form of market efficiency.

1.2.2 Seasonal Anomalies

A seasonal anomaly is an anomaly that depends solely on time. Here, two of
the seasonal anomalies namely, January effect and the day of the week affect is

discussed.
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1.2.2.1 January Effect (Anomaly)

Haugen (2001; 606) stated that Keim (1983) showed that the size effect
occurs only in January and small firms exhibit higher returns especially on the first
two weeks. According to the study results, more than a quarter of the annual
difference between the returns of small and big firms takes place in the first week of
January. Since January effect is remarkable only in small firms, the anomaly is
named as the small firm in January anomaly. Haugen and Jorion (1996) present the
size effect in January regarding to five year periods in the US stocks. Figure 3

explicitly presents the anomaly.
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Figure 3 January Effect by Size Deciles: Excess Returns by 5 Years Subperiods

Boudreaux (1995) analyzed average monthly index returns in 7 countries
(Denmark, France, Germany, Spain, Norway, Malaysia, Switzerland) and showed
that the January effect is valid also in other countries. The January effect is also clear

in the pioneering study of De Bondt and Thaler (1985). Loser portfolios which are
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mainly composed of small and distressed firms make distinct jumps in cumulative

abnormal returns in Januaries as exhibited in Figure 4.

0.4
4
0.3‘5 f"w,h-'u“.
1‘!‘ i
1 T Y T ke S
0,24
| e
:! a9 Loser Portfolio
h |
hl
C 0.4
A 1 -
A i[
ﬂ-U':. R R T e e e e o e e et e e e e e = iy e St T . Bt . £
P e
1 S,
-! Hn'_'.nhl"u‘.ﬂ .
- - ) " b
ﬂ.l; LY X '-‘-"-ﬂu..n-'l-"'-"n-.-.l.“r""
-0 aj Winner Portfolio
L] iﬂrlfiilr‘l'llIlIl["ﬂ!:r!lli;li‘l‘r‘lvlil1|l-lrllI!'ll'rplirq]'lllriq-pl.lrrrlEr|1l|||l!1l‘nll(ll(1'11If'|'|lIIt'IPl;'Il!lr1l|I’lr
0 3 8 B 42 35 10 21 24 BF H0 I3 A A6 42 45 4B HY 54 G GO
HOMIHE AFTEN PONIFULTO FONMATION

Source: De Bondt and Thaler (1985)

Figure 4 Cumulative Average Residuals of Winner and Loser Portfolios

In the literature, one of the main reasons of January effect is stated as the tax
selling purpose. Investors tend to engage in tax selling toward the end of the year in
order to show loss on declining stocks, thus take advantage of these losses for paying
low taxes. Reilly (1994; 208) states that one of the studies that is made to test this tax
selling hypothesis is held by Brown et al. (1983b). In order to examine the January
effect, they have observed the Australian exchanges data. This is because the end of
year for tax payments is June 30 rather than December 31 in these markets. The
study showed that the highest returns are observed in July and January. So, the result
of the study is an evidence for the tax selling hypothesis since July is one of the

months with highest returns. However, the high returns for January still exist.

Another study that focuses on the reasons of higher returns in January is done
by Berges et al. (1984) in Canada for the period of 1951-1980. It is important to state

that the capital gain taxes were not introduced until 1973 in Canada. Their results
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also showed high January returns in Canada hence the January anomaly but not tax

selling hypothesis.

Reilly (1994; 209) comments on the January effect that although this anomaly
is known by the investors and well documented by the literature, it is considerably

persistent over time and the reasons of this anomaly are not clear.

1.2.2.2 Day of the Week Effect

The hypothesis that there are differences in expected returns of stocks based
on the trading day of the week is called as the Day of the Week Effect. Gibbons and
Hess (1981) showed evidence of this effect in the US markets. Figure 5 shows the
annualized mean percentage change in S&P 500 index with respect to the days of the

week in Gibbons and Hess (1981) study.
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Figure 5 Day of the Week Effect Presented by Gibbons and Hess (1981)

Regarding to the day of the week effect, Haugen (2001; 606) states that
although statistically significant differences exist in different days of the week, the
commission payments make the transactions as economically insignificant. However,

this anomaly can be used as a strategy that is independent of commissions. In the
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case that if anyone decides to buy stocks, buying on Tuesday morning would be

profitable due to the Monday decline in prices.

In a recent study, Wang et al. (1997) showed that low Monday returns occur
primarily in the last two weeks (fourth and fifth weeks) of the month between 1962
and 1993. And interestingly the mean Monday return of the first three weeks is about

ZCro.

January and the day of the week anomalies are against the weak-form market

efficiency assumptions.
1.2.3 Event Anomalies

Events anomalies are the anomalies observed on the prices which occur after
the announcement of an event related to the stock. Here, earnings announcement

anomaly and exchange listing anomalies are discussed.
1.2.3.1 Earnings Announcement Anomaly1

When the effect of quarterly earnings announcement to the prices of stocks is
analyzed in the investment literature, it is seen that the response of the market is not
so rapid. Haugen (2001; 596) stated that although markets quickly react to the
earnings announcement of the firms, Rendleman et al. (1982) showed the full
reaction takes place in a period of 90 days after the event. In the study of Rendleman
et al. (1982) the firms are ranked according to a measure called standardized

unexpected earnings (SUE). SUE is simply calculated as follows (Jones, 1985; 481).

SUE = (Unexpected Earnings) / (Standard Error of Estimate)

' This anomaly can be classified in the Accounting Anomalies as well.
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The changes in the cumulative average excess returns of securities that are
ranked according to their SUE values are presented in Figure 6. Stocks in decile 10
have the highest SUE values. The pattern in Figure 6 indicates that although
substantial adjustment to the earnings announcements occurs before and in the day of
the event, a considerable adjustment also occurs in the following days and months.
This pattern contradicts with the semistrong-form market efficiency since it assumes

that the reaction to the new information in the markets should be rapid and accurate.
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Figure 6 Effect of Earnings Announcement on Returns

1.2.3.2 Exchange Listing Anomaly

One of the significant economic events for a firm is to be listed on a national
exchange. The anomaly can be described as security price rising subsequent to the

announcement of being listed to a national exchange.
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McConnell and Sanger (1986) analyzed the OTC stocks that listed on the
NYSE and found that profit opportunities exist immediately after the announcement
that a firm is applying for listings. However, Van Horne (1970) showed that listing
on a national exchange does not cause a permanent change of firm value in the long

term.

The implication of short term profit opportunities from publicly available

information contradicts with the semistrong-form of market efficiency.

1.2.4 Accounting Anomalies

These anomalies are changes in the stock prices that occur after the release of

accounting information.

1.2.4.1 Price-Earnings (P/E) Ratio Anomaly

Basu (1977) has tested EMH by examining the relationship between P/E
ratios of stocks and the return on stocks. The results showed that the stocks that have
low P/E ratios have superior returns with respect to the stocks that have high P/E

ratios.

Reilly (1994; 211) states that Peavy and Goodman (1983) have also examined
the effect P/E ratios on stock returns with adjustments for firm size, industry effects
and infrequent trading. The results of the study showed that risk adjusted returns of
stocks that have low P/E ratio are higher than the stocks that have high P/E ratio in

three industries (electronics, paper, and food).

1.2.4.2 Price-Sales (P/S) Ratio Anomaly

Senchack and Martin (1987) showed that stocks that have low P/S ratios have
higher return than the stocks that have high P/S ratios. In their study they even

concluded that P/S ratio is a superior indicator of stock return than the P/E ratios.
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Both P/E and P/S anomalies are against semistrong-form of market efficiency

since they are publicly available ratios.

Anomalies in terms of return reversals and continuation of returns are the
roots of contrarian and relative strength strategies (momentum strategies). These will

be discussed in the following section.

1.3 Contrarian Investment Strategies

Contrarian investment strategy is based on buying stocks that have been
losing and selling stocks that have been winning in a determined time period. Chan
(1988) states that contrarian strategy is formulated on the promise that the stock
market overreacts to news, so winner stocks tend to be overvalued and loser stocks
undervalued. If an investor is aware of this inefficiency, it is possible to make profit

when the stock prices revert to the normal values.

This strategy is directly in contradiction with EMH even its weakest form,
because this strategy is based on the assumption that one can trace the historical data
and can make predictions about the stock returns just relying on this information.
Moreover, the assumption of the rationality of investors is violated if the roots of the
contrarian strategy are explained by the overreaction or underreaction of the
investors to the new information. Chan (1988) states that the reasoning of this
explanation is built on the study of Kahneman and Tversky’s (1982) study in
experimental psychology in which they found that people tend to overreact to

unexpected and dramatic events.

The first study that supports the findings related with the overreaction
hypothesis is done by De Bondt and Thaler (1985). They find that when stocks are
ranked on long term past performance (three to five years prior to ranking) past
winners have shown return reversal and tend to be losers in the future and vice versa.

The relationship of winner and loser portfolio returns can be seen in Figure 4.
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Lehmann (1990) showed that winners and losers based on a one week period
experience considerable return reversals in the following week and this reversal
makes contrarian strategy profitable even when the bid-ask spread and transaction
costs are taken into consideration. Jegadeesh and Titman (1995) supported the
findings of Lehmann (1990) and showed that stock prices overreact to the firm
specific information but react with a delay to common factors. However, they stated
that the main reason of the contrarian profits is due to the overreaction of the
investors. Jegadeesh (1990) also showed that winner stocks of last one to three
months perform poorly in the future. Lo and MacKinlay (1990) also report short term
reversal on returns however attributes half of the success of contrarian strategy to the
positive cross correlation between securities not only to overreaction. So it can be
argued that in the short term ranging from one week to three months period, the
contrarian strategy is valid based on the findings of the above studies while most of

them explain this phenomenon with overreaction of markets.

Although contrarian strategy seems to be valid in the long term and in the
short term, in the intermediate term that ranges from three to twelve months
continuation of the returns is found in the literature. Jegadeesh and Titman (1993)
tested the relative strength strategy which is the opposite of contrarian strategy in the
intermediate term and showed that well performing stocks in the past continue to do
well in the future and the losers continue to lose over 3 to 12 months holding period.
They showed that the best return obtained in the relative strength strategy is buying
winners and selling losers based on 12 months past data and holding them for 3
months. This movement is named as the momentum effect in the literature. Chan et
al. (1996) supported the momentum effect in six months to one year period and
stated that momentum is not due to size or BE/ME effect rather it is the result of

underreaction to new information.

Lakonishok et al. (1994) showed that firms with high ratios of earnings to
price (E/P), cash flow to price (C/P) and book to market value of equity (BE/ME)
tend to have poor past earnings growth and vice versa. They comment that since the

market overreacts to past growth and thus high C/P, BE/ME and E/P stocks (value
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stocks) show high future returns and low C/P, BE/ME and E/P stocks (glamour)

show poor future returns.

There are other studies that support the contrarian investment strategy and
hence the overreaction hypothesis in European markets. Brouwer et al. (1997) have
found evidence that supports Lakonishok et al.’s (1994) work in four European
countries; France, Germany, the Netherlands and the UK. They have explained the
success of value stocks over glamour stocks by overreaction. Mun et al. (1999) also
supported contrarian strategy in France and Germany between 1991 and 1996.
Antoniou et al. (2001) analyzed the contrarian strategies in Athens Stock Exchange
and showed that the contrarian strategy is profitable and it is due to the overreaction

to firm specific events rather than the systematic risk factors.

Other than Europe and the US, contrarian strategies are tested and supported
in Asian markets as well. Lai et al. (2003) stated that one to two years contrarian
strategy is profitable in the Malaysian market between 1987 and 1999. Kang et al.
(2002) states that China is one of the few countries whose stock markets are
negatively correlated with the US stock market. Due to its huge economy, the
movements of the stocks are important to the investors. Kang et al. (2002) analyzed
A type shares which are only accessible to local investors and showed that contrarian
profits are available in the short term (1 to 12 weeks) and momentum strategies are
significant in the 3 to 6 months period. Huang et al. (2001) analyzed the Taiwan
stock exchange over the period 1990-1996 and reported price momentum in the
ultra-short overnight period and following this, a reversal movement that is
consistent with the overreaction hypothesis. Chiao and Hueng (2005) analyzed
Tokyo Stock Exchange between 1975 and 1999, and showed that contrarian

strategies are profitable and it can not be explained by size and BE/ME factors.

Durukan (2004) analyzed Istanbul Stock Exchange and presented that long
term contrarian strategy is profitable between 1988 and 2003. Although winner
stocks do not lose in the future but have returns around zero, contrarian strategy
produces profitable results. This asymmetry of overreaction to winners and losers is

supported by the literature.
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Karan et al. (2003) have tested the overreaction hypothesis in the Istanbul
Stock Exchange (ISE) by using daily price limits between 01.01.1990 and
30.06.1999. The results showed evidence of overreaction to the price limits in the
period of 1994-1999. They have formed a trading strategy based on investing in
stocks that hit daily price limits. The results of this strategy is 2,4% average excess

returns in two days following the limit hit.

There is also evidence of overreaction and hence profitable contrarian
strategies in Australia and New Zealand. Chin et al. (2002) demonstrated that in the
New Zealand markets contrarian strategies produced profitable results; however the
profits are realized with one year lag after the portfolio formation date. Namely,
value stocks outperform the glamour stocks beginning from the second year of the
test period. They related this situation to the imperfectly competitive structure of the
New Zealand markets. Lee et al. (2003) documented evidence about the profitable
short term contrarian strategies in the Australian markets between 1994 and 2001.
However, they have also stated that if the transaction costs are included in the

analysis, all profits would vanish in the practical sense.

Teobald and Yallup (2004) have studied the speed of price adjustments in
case of underreaction and overreaction. They have reported that the speed of price
adjustments for high capitalized firms is higher than the small capitalized firms and
hence as Durukan (2004) concluded big firms are leading small firms in the price
movements. Another finding about overreaction is the asymmetry of return reversals.
Nam et al. (2001) showed that in the 1926-1997 period, the reversal speed of
negative returns to the positives are higher than the reversal of positive to negative
returns. They have attributed the asymmetry to the mispricing behavior of

overreacting investors.

One of the main discussions in overreaction studies is the methodology used
in calculating the returns in portfolio formation and test periods. Conrad and Kaul
(1993) argued that when Holding Period Abnormal Returns (HPAR) is applied in De
Bondt and Thaler (1985) study instead of Cumulative Abnormal Returns (CAR), high

profits due to overreaction can not be observed. Before going further about this
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discussion, it is better to explain the CAR and HPAR methodologies. In selecting and
testing a portfolio, CAR methodology sums the monthly excess returns of securities
over the market portfolio return. For example to calculate 3 months abnormal return
for a stock, three monthly abnormal returns are added. The following is the general

formula for CAR.

CAR, =) AR, and AR, =R,-R,

t=1

where R;; is the return on security 7, R, is the equally weighted market return

in period ¢ and # is the number of periods concerned.

However, HPR methodology calculates this three months return by
reinvesting the ending value in each month with that month’s return value. Hence it
resembles to calculation of the period interest rates with monthly changing discount
rates. So at the end of the n holding periods, the monthly returns are compounded »

times by each month’s rate of return. The following is the general formula for HPR.

HPR(k):ﬁ(HRi)—l

i=1

where, HPR(k) is the holding period return of £ months, R; is the rate of

return in month ;.

To keep the analogy with CAR methodology, when the HPR of the market
portfolio is subtracted from HPR of a security, holding period abnormal return of that
security (HPAR) is obtained. The reasoning of Conrad and Kaul (1993) against using
CAR in long term calculations depends on the upward biases due to cumulating
monthly returns. Although Loughran and Ritter (1996) criticize Conrad and Kaul’s
(1993) results in the aspect of survivorship bias, they confirm that due to the
methodology differences, CAR and HPAR may point to different firms in the same
period as winners or losers. They gave the example of Armour & Co. returns in

1929-1931 period in the US. Due to an extreme return for one month (500%), CAR
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resulted in 222% for the three year period whereas HPAR methodology resulted in
-92% for the same period. CAR lists the company as the winner whereas HPAR does

not.

However Fama (1998) criticizes the use of HPAR and CAR by looking at the
bad model problem and give support for CAR, which is the least problematic one in
that case. Fama (1998) argues that all models for expected returns are incomplete
descriptions of systematic patterns and there is always a gap between the real case
and the proposed model in tests. This bad model gap increases most rapidly in using

HPAR in the long terms when compared to the CAR methodology.

Investment literature is full of supporting evidence for the profitability of
contrarian strategies. Actually, the discussion expands on the reasons of the
contrarian strategy not on the existence of return reversals. According to EMH
supporters, the prices are actually moving randomly and one can find the evidence of
underreaction as much as overreaction. In this context, Fama (1998) sates that with
the methodological adjustments made; the apparent anomalies are just
methodological illusions. The other side of the explanations emphasizes the
psychology of human beings and supports that investors do not behave rationally
every time and can overreact to unusual events. Antoniou et al. (2001) have made a
clear summary about the reasoning behind the contrarian strategy in the literature.

With some adjustments made, it is presented in Table 4.

Table 4 Reasoning Behind Overreaction

Reason Year of Study Authors
Overreaction to firm specific
information 1985, 1987; 1988 |DeBondt and Thaler; Lehmann
Seasonality effects 1992 Chopra, Lakonishok and Ritter
Size effects 1981 Banz
Lead lag explanations 1990 Lo and MacKinlay
Changes in risk 1989 Ball and Kothari
Efficient market randomness 1998 Fama
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CHAPTER 2
ASSET PRICING MODELS

In this chapter, asset pricing models that are built on the EMH assumptions
are presented in a historical sequence of their emergence. The aim of this chapter is
to present the theoretical standings of the asset pricing models. Starting from the
capital asset pricing model, single index model, arbitrage pricing theory and the
Fama-French Three Factor Model (FF-TFM) will be discussed. For the first three
pricing models, the underlying assumptions and how the models reach to their ending
equations or results are tried to be explained. The discussions of these models
presented here are based on Haugen (2001), Bodie et al. (2002) and Civelek and
Durukan (2003). The purpose of this section is to facilitate the understanding of
emergence of the FF-TFM and its basis.

In the last part of this chapter, the emergence of the FF-TFM is presented
according to its historical development. The studies that evoke factors having the
greatest effect on a return of security are presented and the applications of the model

in various markets are discussed.

2.1 Capital Asset Pricing Model (CAPM)

The CAPM was first developed in the mid-sixties by Sharpe (1964).
According to this base version of CAPM, the assumptions listed below should hold.

1. The investors are price-takers and can not affect the price level of

securities by their own wealth.

2. All investors concern about the same holding period of assets.

3. Investments are restricted to the publicly traded financial assets like

stocks, bonds, treasury bills and notes.

25



4. The investors can borrow or lend at the risk-free rate (Rate of return

on government bills and notes is assumed as risk-free rate).

5. Intrading securities there are no transaction costs and tax payments.

6. All investors are rational decision makers in the evaluation of risk

and return. The distribution of returns is normal.

7. Since all the investors have the same set of information about
securities, they reach to a unique optimal risky portfolio of assets.

This assumption is known as homogeneous expectations of investors.

CAPM states that when the assumptions described above hold for investors
and markets, the ending result for the investors is a unique optimal risky portfolio
which is called as the Market Portfolio. 1t is the portfolio of all traded assets where
the weight of each asset is the market value of asset divided by the sum of market
values of all assets. Thus according to CAPM, a passive strategy is the efficient
strategy and can be followed by holding portfolios of assets that mimic the market
portfolio like index funds. Only the risk aversion of investors makes the difference in
allocating their funds to the risk-free securities and the optimal risky portfolio. As
Bodie et al. (2002; 267) stated, CAPM is built on the insight that the appropriate risk
premium on an asset will be determined by its contribution to the risk of the market
portfolio. The contribution of stock i to the variance of the market portfolio can be

stated as;

Stock i’s contribution to variance = w;. Cov (R;, Ry)

where w; is the weight of stock i in the market portfolio and Cov (R;, Ry) 1s
the covariance of returns of stock i with the market portfolio. When the assumptions
of CAPM hold, the equilibrium of marginal price of risk of any security should be
equal to the marginal price of risk of the market portfolio. Thus the following

equation will hold for all securities;
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E(R) - Rf _ E(R, ) - Rf
Cov(R,,R,,) O'i,

where E(R;) and E(Ryy) are the expected returns of security i and the market
portfolio respectively, R, is the risk-free rate and o) is the variance of the market
portfolio. By rearranging the above equation, the general statement of CAPM is

obtained;

E(R)=R, +B,(ERR,)-R,) where B = %

M

This general equation of CAPM states that expected return of securities can
be predicted by obtaining the beta coefficient and expected return of the market
portfolio. Beta can be found by analyzing the historical excess returns of securities
and a general index which is assumed to mimic the market portfolio. Fitting the
regression line named as Security Characteristic Line (SCL) on these returns, the
slope gives the beta of the security. If the expected return-beta relationship is
presented on a graph whose horizontal axis represents beta and the vertical axis
represents the expected return, the line that passes from the risk-free rate of return
and the expected market return is called the Security Market Line. The SML of

CAPM is used in determining the undervalued and overvalued securities.

Several studies in the literature evaluate the underlying assumptions of
CAPM. Regarding to assumption 5, Brennan (1973) examined the effect of different
tax rates applied to investors. He found that the expected return and beta relationship
is still true with modifications. Haugen (2001; 206) states that Chen, Kim and Kon
(1975) have also derived CAPM under transaction costs. Bodie et al. (2002; 271)
stated that Mayers (1972) analyzed the impact of non-traded assets like earning
power related to human capital in assumption 3 and again the expected return beta
relation is found to be valid with adjustments. On the other hand Black (1972)
modified the CAPM by relaxing the risk-free rate restrictions in assumption 4, and
found that the expected return over risk-free rate of return of a security is a linear

function of its beta. Regarding to assumption 2, Fama (1970) analyzed the
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multi-period holding of securities and found that single-period setting of CAPM is
still valid.

2.2  Single Index Model

Single Index Model was first suggested by Sharpe (1963). In the previous
section, it is shown that CAPM uses the Market Portfolio and the expected returns.
First of all, it is not feasible to obtain the market portfolio and test it. Secondly,
investors have the realized returns rather than the expected ones, for example in
order to determine the beta of a security whose only historical values are available.
For these reasons, the market portfolio is replaced with a comprehensive market

index and the Single Index Model is obtained;

R -R,