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Abstract: This study aims to examine the validity of random walk and overreaction hypotheses for
Turkey’s Istanbul Stock Exchange (ISE). In the study, the firms’stocks traded in the ISE National-30
during the period between 2003 and 2007 were examined and portfolios (normal, winners, losers) with
three different return levels (index, index+10%, index-10%) were constructed using stock returns. The
analysis showed no signs of the overreaction hypothesis in the ISE National-30 index, while certain
findings were obtained indicating that stock returns moved in accordance with the random walk
hypothesis.
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INTRODUCTION

First studies conducted to estimate future prices using the prices in previous periods date back to the
beginning of the century. It was Louis Bachelier (1900) who first studied the formation of commodity prices
in France, concluding that the current price of a commodity provides no clues to estimate the future price of
that commodity. Although Bachelier never used the term “random walk” time series is compatible with this
term (Karan, 2004). 

In 1965, Paul Samuelson carried out a new study on the subject, as a result of which Bachelier’ ideas put
forth in 1900 were elaborated to secure their place as the Random Walk Theory both in the Science of Finance
and in practice. This development gave impetus to relevant studies and finally in 1970, Fama introduced the
Efficient Market Hypothesis by the improving the Random Walk Theory (Kose, 2009).

A literature review on the random walk and overreaction hypotheses reveals a considerable number of
studies. In a study covering the period between 1992 and 2007, Charles and Darne (2009) found that class
B stocks did not follow the random walk hypothesis and that class A stocks were more efficient than class
B stocks. In their study, Rahman and Saadi (2008) concluded that the price index of the South Korean stock
market was predictable and thus the market did not have informational efficiency. Sunde and Zivanamayo
(2008) demonstrated in their study that the Zimbabwe stock market did not follow a random walk between
1998 and 2006 and therefore, abnormal returns could be obtained as the market was not efficient.
Belaire-French and Opong (2005) concluded in their study that the random walk hypothesis was invalid
between Swiss franc and Norwegian krone and between Canadian dollar and Singapore dollar, while it was
valid among British, Japanese, Swedish, New Zealand, Australian and American currencies. As a result of a
study covering the period between 1994 and 2002, Maghyereh (2003) observed no signs of the random walk
hypothesis in the Amman stock exchange and found that the market did not have informational efficiency in
contradiction with the random walk hypothesis. 

As revealed by an examination of the studies in the literature on the overreaction hypothesis, the research
findings first published by De Bondt and Thaler (1985, 1987) demonstrated that investors evaluated the stock
prices in the light of the new information they obtained, while they overreacted to very good and very bad
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news resulting in great changes in firms’expectations about their cash flow and earning capacities, an
overreaction that improved in a long period of time (3-5 years) (Barak, Demirelli, 2006). Chopra, Lakonishok
and Ritter (1992) reanalyzed the findings of DeBondt and Thaler. They examined the returns, sizes, previous
returns and betas of the stocks on the New York Stock Exchange in the period between 1926 and 1986 using
multiple regression analysis and found that the losing stocks in 5-year portfolio construction and test periods
yielded about 5-10% higher returns when compared to the winning stocks (Yucel and Taskin, 2007). Antonios,
Galaritos and Syprou (2005) investigated the presence and origins of contrarian profits in the Athens Stock
Exchange. They analyzed the General Price Index of the ASE for a 10-year period between 1990 and 2000
and their results confirmed the overreaction hypothesis. 

This study mainly aims to investigate the presence of the overreaction hypothesis observed in the world
markets and the random walk hypothesis as a weak indicator of efficient markets in the ISE National-30. To
this end, it examined whether the optimum portfolios constructed using the nonlinear programming model
follow the overreaction hypothesis or the random walk hypothesis in terms of the returns they yielded in
accordance with the prices of the stocks they cover, and evaluations were made on the basis of the ISE
National-30. Accordingly, the second part of the study presents the data set and methodology, its third part
presents the findings obtained from the analyses, and the fourth part introduces the conclusions including the
evaluations of the study.

MATERIALS AND METHODS

The analysis part of the study determined which stocks should be selected in constructing  portfolios (with
normal performance, winners, losers) with three different return levels (index, index+10%, index-10%) and the
amounts to be invested in these stocks. Accordingly, a total of 18 different portfolios were constructed both
on a yearly basis (2003,…,2007 and by using the mean stock returns for the period between 2003.01-2007.12.
3 portfolios constructed for each period were reinvested in the following year to reveal the changes in their
returns. Furthermore, 3 different portfolios were also constructed for the entire study period (2003.01- 2007.12)
and the changes in these portfolios’returns were shown by calculating the returns between the periods
2008.01-2008.12. 

In the study, the firms traded on the Istanbul Stock Exchange (ISE) National-30 index were included in
the analysis. 9 of the firms were excluded due to lack of data during the analysis period and the analysis was
performed with 21 firms per year. Subsequently, the target programming model was set up to perform the
following analyses and the model was solved by Lingo software. The data were obtained from the websites
of the Istanbul Stock Exchange (www.imkb.gov.tr) and ÝºInvestment Securities Inc. (www.isyatirim.com.tr). The
study used the Microsoft Office Excel 2007, SPSS 11.5 for Windows and Lingo 10.0 software. Table 1
presents the firms included in the analysis along with their codes.

Table 1: The Firms in the Analysis
Firm Name Firm Code Firm Name Firm Code
Anadolu Efes AEFES Petkim PETKM
Akbank AKBNK SabancýHolding SAHOL
Ak Sigorta AKGRT Sise Cam SISE
Arçelik ARCLK ªekerbank SKBNK
Doðan Holding DOHOL Turkcell TCELL
Enka Ýºat ENKAI Türkiye Eko. Bankasý TEBNK
Ereðli Demir Çelik EREGL Türkiye Hava Yollarý THYAO
Garanti Bankasý GARAN TofaºFabrika TOASO
ÝºBankasý ISCTR Tüpraº TUPRS
KoçHolding KCHOL Yapýve Kredi Bankasý YKBNK
Kardemir D KRDMD

The basic statistical results regarding the data evaluated in the analysis were calculated and are shown in
Table 2 below. An examination of the table reveals that the highest mean return in years was achieved by
stock SKBNK (0.547), while the lowest return belongs to stock KCHOL (-0.102). As for the standard deviation
values in the mean returns (volatility), the highest volatility was observed in stock TEBNK (1.004), while stock
ARCLK (0.206) had the lowest volatility. Skewness values represent an asymmetry of a series in distribution
and the skewness value equals to 0 in a series with normal distribution. The highest skewness value belongs
to YKBNK (-1.725), which was found to be left-skewed. The lowest skewness value belongs to AKGRT
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(-0.015), which is left-skewed as YKBNK is. Kurtosis value equals to the mean of the deviations from the
arithmetic mean and is 3 in a normal distribution. Given the relevant values, it was observed that the stocks
that are closest to normal distribution were YKBNK (3.445) and ISCTR (2.363). Of these, YKBNK (3.445>3)
has a platykurtic distribution, while ISCTR (2.363<3) has a leptokurtic distribution.

Table 2: Descriptive Statistical Results of Stock Returns
MEAN MEDIAN MODE STD.DEV. VARIANCE SKEWNESS KURTOSIS RANGE MIN MAX SUM

AEFES 0.032 0.19 -0.673a 0.493 0.243 -0.666 -0.718 1.240 -0.67 0.57 0.16
AKBNK 0.112 0.11 -0.211a 0.237 0.565 -0.307 -1.142 0.592 -0.21 0.38 0.56
AKGRT 0.154 0.18 -0.465a 0.445 0.199 -0.015 1.248 1.236 -0.47 0.77 0.77
ARCLK -0.076 -0.08 -0.400a 0.206 0.043 -0.947 1.753 0.559 -0.40 0.16 -0.38
DOHOL 0.229 0.02 -0.493a 0.611 0.374 0.627 0.311 1.620 -0.49 1.13 1.15
ENKAI -0.071 -0.10 -0.568a 0.333 0.110 -0.503 1.504 0.921 -0.57 0.35 -0.36
EREGL 0.252 0.14 -0.857a 0.865 0.750 0.501 1.572 2.401 -0.86 1.54 1.26
GARAN 0.439 0.14 -0.040a 0.547 0.300 0.641 -2.706 1.182 -0.04 1.14 2.19
ISCTR 0.168 0.30 -0.457a 0.381 0.146 -1.357 2.363 1.012 -0.46 0.56 0.84
KCHOL -0.102 -0.11 -0.637a 0.395 0.156 -0.159 -0.480 1.031 -0.64 0.39 -0.51
KRDMD 0.421 -0.07 -0.645a 0.971 0.945 0.414 -2.327 2.279 -0.65 1.63 2.11
PETKM 0.133 0.07 -0.341a 0.381 0.146 0.671 1.764 1.056 -0.34 0.72 0.67
SAHOL 0.125 0.12 -0.251a 0.367 0.135 0.085 -2.669 0.807 -0.25 0.56 0.63
SISE 0.175 0.26 -0.528a 0.466 0.217 -0.640 1.394 1.278 -0.53 0.75 0.88
SKBNK 0.547 0.43 -0.048a 0.628 0.394 1.093 0.863 1.578 -0.05 1.53 2.74
TCELL 0.118 -0.13 -0.329a 0.459 0.211 0.872 -0.810 1.119 -0.33 0.79 0.59
TEBNK 0.492 0.81 -0.832a 1.004 1.009 -0.284 -1.166 2.544 -0.83 1.71 2.46
THYAO 0.097 0.06 -0.278a 0.261 0.069 -0.424 0.040 0.687 -0.28 0.41 0.49
TOASO 0.159 0.04 -0.116a 0.349 0.122 1.377 1.474 0.841 -0.12 0.73 0.80
TUPRS 0.367 0.42 -0.024a 0.315 0.099 0.273 -0.031 0.834 -0.02 0.81 1.84
YKBNK 0.382 0.49 -0.609a 0.580 0.337 -1.725 3.445 1.504 -0.61 0.90 1.91

The periodic returns of the stocks were calculated using the following formulation:

i t t-1 t-1Stock Return (R )= ( R  –R  / R ) * 100   (1 )

iR : the return of the stock
tR : the closing price of the stock on period t
t-1R : the closing price of the stock on period t-1

Expected return for a portfolio is briefly the weighted mean of the expected returns for
the securities in the portfolio and can be formulated as follows:

  (2)

pR : return for a portfolio
tX : the weight of the stock t

tE(R ): the expected return of the stock t
Covariance is a measure of the co-movement (relationship) between two variables (Karan, 2001) and can

be computed as follows:

x y xyCov (x,y)= ó ó ä    (3 )

x yó ó : standard deviation of x and y
xyä : correlation coefficient between x and y

   (4)

Pó : portfolio risk
iw : the weight of the portfolio of stock i

(i,j)cov : covariance between stock i and j

Below is the model to be solved by the target programming:
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   (5)

   (6)

  (7)

iT(R ): target return
iE(r ): the expected return of the stock i

ix : the weight of stock i
njè : covariance between stock i and j

3.Findings and Evaluations:

In this part of the study, portfolios with three different return goals were constructed for each year between
2003 and 2007 (2003 ,…, 2007) and for the entire period (2003-2007): portfolios with normal performance
(I), winning portfolios (I+10%) and losing portfolios (I-10%). Table 3 shows the stocks in each portfolio and
Table 4 presents the portfolio returns.

Table 3: The Stocks under the Portfolios
Period-2003 Period-2004 Period-2005
---------------------------------------------------- ------------------------------------------------- -------------------------------------------------------
P1 P2 P3 P4 P5 P6 P7 P8 P9
(I-%10) (I+%10) (I) (I-%10) (I+%10) (I) (I-%10) (I+%10) (I)
EREGL EREGL EREGL AKGRT EREGL AKGRT GARAN SKBNK GARAN
KRDMD KRDMD KRDMD EREGL GARAN EREGL SKBNK TEBNK SKBNK
SKBNK SKBNK SKBNK KRDMD SKBNK GARAN TEBNK TOASO TEBNK
TOASO TOASO TOASO SKBNK TEBNK KRDMD TOASO TUPRS TOASO
- - - TCELL TOASO SKBNK TUPRS - TUPRS

TOASO - TOASO - -
Period-2006 Period-2007 Period-2003/2007
------------------------------------------------- ------------------------------------------------ ------------------------------------------------------
P10 P11 P12 P13 P14 P15 P16 P17 P18
(I-%10) (I+%10) (I) (I-%10) (I+%10) (I) (I-%10) (I+%10) (I)
AKGRT AKGRT AKGRT EREGL GARAN GARAN EREGL GARAN GARAN
EREGL EREGL EREGL GARAN SKBNK SKBNK GARAN SKBNK SKBNK
KRDMD KRDMD KRDMD SKBNK TOASO TEBNK SKBNK - TEBNK
SKBNK SKBNK SKBNK TEBNK TUPRS TOASO TEBNK TOASO
TCELL TCELL TCELL TOASO - TUPRS TOASO -
TOASO TOASO TOASO TUPRS - TUPRS

Table 3 displays the stocks in each of a total of 18 portfolios constructed on the basis of different periods.
An examination of the stocks under the portfolios reveals that some stocks were included in large numbers in
the portfolio (SKBNK, TOASO, EREGL), while other stocks (TCELL, AKGRT, TUPRS) were included in
the portfolio in smaller numbers when compared to the remaining stocks.

In constructing the portfolios with targeted returns, the mean annual return of that year’ ISE National-30
index was taken as a basis and the changes in the portfolios’return performance were examined by comparing
the portfolio return in the following year with the index return in the current year. The obtained results are
given in Table 4 below. Table 4 shows the returns of the portfolios constructed according to three different
return levels in each period (I, I+10%, I-10%) and the returns yielded by these portfolios when they were
reinvested in the following year (t).

As shown by an examination of the 2003 returns of the portfolios given in Table 4, portfolio P1 yielded
a return of 74.9% and a return of 30.5% when reinvested in the following period; portfolio P2 yielded a return
of 94.9% and a return of 29.1% when reinvested in the following period; and portfolio P3 yielded a return
of 84.9% and a return of 29.6% when reinvested in the following period. According to the results for this
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period, portfolio P1 was a loser in the first period but a winner in the following period, while portfolios P2
and P3 were won as much as and higher than the index but were losers in the following period. These
portfolios yielded lower returns than their returns in the first period.

Table 4: Returns of the Periodically-Constructed Portfolios
Period-2003 (I:0.849) Period-2004 (I:0.300) Period-2005 (I:0.550)
------------------------------------------- ---------------------------------------------- -------------------------------------------------------
P1 P2 P3 P4 P5 P6 P7 P8 P9
(I-%10) (I+%10) (I) (I-%10) (I+%10) (I) (I-%10) (I+%10) (I)

2003 0.749 0.949 0.849 - - - - - -
2004 0.305(t) 0.291(t) 0.296(t) 0.200 0.400 0.30 - - -
2005 - - - 0.286(t) 0.324(t) 0.297(t) 0.450 0.650 0.550
2006 - - - - - - 0.267(t) 0.164(t) 0.220(t)
2007 - - - - - - - - -
2008 - - - - - - - - -

Period-2006 (I:-0.035) Period-2007 (I:0.448) Period-2003/2007(I:0.422)
------------------------------------------ --------------------------------------------- ------------------------------------------------------
10 P11 P12 P13 P14 P15 P16 P17 P18
(I-%10) (I+%10) (I) (I-%10) (I+%10) (I) (I-%10) (I+%10) (I)

2003 - - - - - - - - -
2004 - - - - - - - - -
2005 - - - - - - - - -
2006 -0.135 0.065 -0.035 - - - - - -
2007 0.228(t) 0.228(t) 0.228(t) 0.348 0.548 0.448 0.322 0.522 0.422
2008 - - - -0.784(t) -0.777(t) -0.763(t) -0.769(t) -0.780(t) -0.779(t)
(t): the return yielded by the related portfolios when they were reinvested in the following year.

As shown by an examination of the 2004 returns of the portfolios given in Table 4, portfolio P4 yielded
a return of 20.0% and a return of 28.6% when reinvested in the following period; portfolio P5 yielded a return
of 40.0% and a return of 32.4% when reinvested in the following period; and portfolio P6 yielded a return
of 30.0% and a return of 29.7% when reinvested in the following period. According to the results for this
period, portfolio P4, P5 and P6 were lower than, won as much as and higher than the index but were losers
in the following period. In the following period, portfolio P4 yielded higher returns than it returns in the first
period. Portfolio P5 and P6 yielded lower returns than their returns in the first period.

As shown by an examination of the 2005 returns of the portfolios given in Table 4, portfolio P7 yielded
a return of 45.0% and a return of 26.7% when reinvested in the following period; portfolio P8 yielded a return
of 65.0% and a return of 16.4% when reinvested in the following period; and portfolio P9 yielded a return
of 55.0% and a return of 22.0% when reinvested in the following period. According to the results for this
period, portfolio P7, P8 and P9 were lower than, won as much as and higher than the index but were winners
in the following period. In the following period, portfolio P7, P8 and P9 yielded loser returns than their returns
in the first period.

As shown by an examination of the 2006 returns of the portfolios given in Table 4, portfolio P10 yielded
a return of -13.5% and a return of 22.8% when reinvested in the following period; portfolio P11 yielded a
return of 6.5% and a return of 22.8% when reinvested in the following period; and portfolio P12 yielded a
return of -3.5% and a return of 22.8% when reinvested in the following period. According to the results for
this period, portfolio P10, P11 and P12 were lower than, won as much as and higher than the index but were
losers in the following period. In the following period, portfolio P10, P11 and P12 yielded higher returns than
their returns in the first period. 

As shown by an examination of the 2007 returns of the portfolios given in Table 4, portfolio P13 yielded
a return of 34.8% and a return of -78.4% when reinvested in the following period; portfolio P14 yielded a
return of 54.8% and a return of -77.7% when reinvested in the following period; and portfolio P15 yielded
a return of 44.8% and a return of -76.3% when reinvested in the following period. According to the results
for this period, portfolio P13, P14 and P15 were lower than, won as much as and higher than the index but
were losers in the following period. Portfolios P13, P14 and P15 yielded lower returns in the following period
than their returns in the first period. 

As shown by an examination of the 2003-2007 returns of the portfolios given in Table 4, portfolio P16
yielded a return of 32.2% and a return of -76.9% when reinvested in the following period; portfolio P17
yielded a return of 52.2% and a return of -78.0% when reinvested in the following period; and portfolio P18
yielded a return of 42.2% and a return of -77.9% when reinvested in the following period. According to the
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results for this period, portfolio P16, P17 and P18 were lower than, won as much as and higher than the index
but were losers in the following period. Portfolios P16, P17 and P18 yielded lower returns in the following
period than their returns in the first period.

In the light of the results obtained, in contrary to the overreaction hypothesis, no observations were made
to confirm the assumption that winning portfolios in a period will be losers in the following period or the
losers of the current period will be winners in the next period. The portfolios follow a random movement in
terms of their returns, or in other words, it is unpredictable how a portfolio that is a winner or a loser in a
certain period will end up in the following period.

RESULTS AND DISCUSSION

This study investigated the presence of the random walk hypothesis and overreaction hypothesis, key
indicators of market efficiency. Including the firms traded on the ISE National-30 index between 2003-2007,
the study calculated the mean annual returns of the stocks of the firms in the index and thus constructed a total
of 18 different portfolios. These portfolios were constructed for three different return levels (I, I+10%, I-10%)
both for each year and the entire period, and each portfolio was reinvested in the following period to test the
continuity of stock returns. As a result of the analysis, it was concluded that the constructed portfolios cannot
always sustain their return levels for each period in the following periods, or to put it another way, a winning
portfolio may not always be a loser or a loser may not always be a winner in the following period. From the
results, it could be concluded that the portfolios constructed with the stocks in the ISE National-30 index
followed the random walk hypothesis instead of the overreaction hypothesis in terms of their return levels and
therefore, it may not always be profitable to invest in certain portfolios by taking the previous data for the
winners as a basis. Furthermore, these results can be argued to demonstrate that the ISE National-30 index is
a weakly efficient market with regard to the returns it may yield for its investors, or in other words,
above-normal (market return) returns cannot be obtained by moving according to the price data for the previous
periods. 
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