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ABSTRACT

AN EXAMINATION OF BETAS FOR BORSA ISTANBUL

Koca, Onur
M.B.A., Department of Business Administration
Supervisor: Assoc. Prof. Dr. Adil Oran

May 2016, 93 pages

This study aims to investigate the Betas, which is called as systematic risk and
introduced by Capital Asset Pricing Model (CAPM), of stocks traded in Borsa
Istanbul (BIST). Issues about Beta have been examined for many years and mainly
focus on its estimation and stability. These topics set up the core of this thesis. The
closing prices of 203 eligible stocks between 2005 and 2015 are used in the work and
data is collected from Thomson Reuters. The estimation of Beta is performed in four
different methods, three return intervals, five periods of estimation and logarithmic
returns and all calculations are done by using Eviews. The findings indicate that the
market betas differ with respect to methods, return intervals, estimation lengths.
Moreover, the market beta is estimated as lower than one as its theoretical value.
This study provides evidence to instability of beta. Finally, the forecast performances

of betas from different methods are compared.

Key Words: CAPM, Beta Estimation, Beta Stability, Systematic Risk, Risk and
Return Relation
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BORSA ISTANBUL ICIN BETALARIN INCELENMESI

Koca, Onur
Yiiksek Lisans, Isletme Boliimii
Tez Yoneticisi: Dog. Dr. Adil Oran

Mayis 2016, 93 sayfa

Bu calisma, Sermaye Varliklar1 Fiyatlandirma Modeli (CAPM) tarafindan ortaya
konan ve sistematik risk olarak adlandirilan betayr Borsa Istanbul &zelinde
incelemeyi hedeflemektedir. Beta ile ilgili hususlarda yillar boyunca ¢esitli
calismalar yapilmig olup, genel olarak betanin tahmini ve duraganligi {iizerine
yogunlagmistir ve bu iki konu, bu tezin esasini olusturmaktadir. Calisma icin veriler
Thomson Reuters veri tabanindan alinmistir ve uygun olan 203 hissenin, 2005 yilinin
basindan 2015 yilinin sonuna kadar olan kapanis fiyatlar1 kullanilmigtir. Betalarin
tahmini, dort farkli metot, li¢ farkli getiri araligi, bes farkli uzunlukta tahmin
periyodu ve logaritmik getiriler kullanilarak gerceklestirilmistir. Hesaplamalarda
Eviews programi kullanilmistir. Bulgular, piyasa betasinin, hesaplama metotlarina,
getiri arali§ina ve tahmin doneminin uzunluguna gore farklilastigini isaret etmektedir
ve piyasa betasinin teorik deger olan birden kiigiik olduguna yonelik emareler
bulunmaktadir. Ayrica, betanin duragan olmadig1 yoniindeki ¢aligmalar1 destekleyici
kanitlar sunulmaktadir. Son olarak, farkli metotlarin 6ngérii performansi

karsilastirilmistir.

Anahtar Kelimeler: Sermaye Varliklar1 Fiyatlandirma Modeli, Beta Tahmini, Beta

Duraganlig1, Sistematik Risk, Risk ve Getiri Iliskisi
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CHAPTER 1

INTRODUCTION

Stock markets as an important piece of finance provide benefits for both issuers and
investors. Companies can create external financing by initial public offering and
investors earn money through dividend payments or selling shares with the profit. It
has become a popular investment choice for investors and majority of big firms are
traded in markets. The amount of investment in stock exchanges has increased
steadily in last decades and it is expected to continue its growth. The value of market
capitalization of stock exchanges in member of the World Federation of Exchanges
in 2015 estimated as 62.819 trillion US dollars. Hence, this situation has encouraged
researchers to study on stock markets.

In the literature, many studies are conducted on stock markets and different aspects
of stocks are examined. The changes in stock prices are tried to be explained by
different factors. As a result, some theoretical models were presented. One of the
well-known models is capital asset pricing model (CAPM), developed by Sharpe
(1964), Lintner (1965) and Mossin (1966). This model claims that there is a positive
linear relationship between the excess return on a stock and the excess return on the
market. In other words, the return of a stock is explained by the return of the market
portfolio.

The model introduces a new risk concept and it includes systematic risk and
unsystematic risk. The coefficient of market return is called as “Beta”. Beta is

defined as the systematic risk of a stock and it represents the risk that it is not



possible to eliminate through diversification because it is caused by the conditions of

economy and market.

The CAPM has attracted significant attention from finance world. Its validity and
applicability have been researched in stock markets of both developed and
developing countries. The findings of studies do not draw precise conclusions related
to the model because there are some studies which support CAPM and there are
other studies that reject CAPM. Moreover, the assumptions of CAPM are criticized
in many academic works and they result in stretching of assumptions. Arbitrage
Pricing Theory and Fama-French three factor model are shown up against CAPM but
they do not displace CAPM. Hence, it continues to be used by practitioners.

Great numbers of studies have focused on beta and its estimation and stability have
become major topics. There are several issues on beta estimation. Firstly, the choice
of the return interval used in estimation has become an issue with the availability of
higher frequency. The effect of return interval of data on beta has been found as
significant by Hawawini (1983) and Handa, Kothari and Wasley (1989). The use of
daily, weekly, monthly or yearly return has an effect on value of estimated betas.
Secondly, the length of data is a controversial issue. There is no general rule that how
long should be the data used in calculations. Levhari and Levy (1977) demonstrated
that the using shorter or longer period than “true” horizon creates a bias in beta
estimation. The risk of a company, whose stocks are traded in the market, is subject
to change as time changes. In order to capture true value of beta, the observations
used in the estimation should be neither too long nor too short. In addition, Daves,
Ehrhardt and Kunkel (2000) provide evidence to effect of horizon length. Thirdly,
nonsynchronous trading of stocks is another issue. With the availability of data in
shorter periods, Fama (1966) stated that some stocks’ beta which are traded
infrequently have bias in estimation. Therefore, return interval, estimation period and

infrequent trade of share are problematic topics in beta estimation.



The other major issue on beta is the stability of beta. One of the assumptions of
CAPM related to beta is that beta is constant over time. However, Blume (1971)
indicated that betas of stocks changed over time. Several works on stability of beta

have been conducted and mainly results are contradictory to the assumption.

Turkey is one of the developing countries and it has shown apparent economic
progress in last decades. Many firms and individual investors have made direct or
indirect investment to Turkey. Moreover, domestic enterprises and entrepreneurs
have become aware of the other ways to access finance. As a consequence, financial
markets are improved significantly. This improvement can be illustrated by some
statistics (Istanbul Menkul Kiymetler Borsasi, 2004; Borsa Istanbul, 2016). Firstly,
the number of share listed in BIST has risen from 285 to 416 in the period between
2003 and 2015. Secondly, the market capitalization of companies in BIST was 69
billion US Dollars in the end of 2003 and it has reached to 190.15 billion US Dollars
in the end of 2015. Thirdly, the total volume of transaction in BIST was 100.1 billion
US Dollars in 2003 and it has reached to 381.73 billion US Dollars.

This study targets to examine the betas of stocks traded in Borsa Istanbul. The issues
mentioned previous paragraphs are evaluated respectively. The data contains the
period between 01.01.2005 and 31.12.2015. In this period, 203 stocks are traded
continuously in whole period. Thus, they are used in the study. In the analysis,
natural logarithmic returns, based on close price of stocks and XUTUM index, are
used. Calculations are done by using daily, weekly and monthly returns. Four
methods are used in estimation part and these methods are standard market model,
Scholes-Williams method, Dimson’s method and Vasicek’s adjusted beta. The five
time periods are formed according to their length and these are Five-year, four-year,
three-year, two-year and one-year periods. Therefore, 440 different betas estimated
for 203 stocks and this resulted in 89,320 different beta estimations. Moreover, time-
varying characteristics of betas are investigated on same stocks used in beta

estimation. There are nine periods and three return intervals in the stability



examination of betas. At last, the forecast performances of estimated betas are

compared.

This study makes contributions to literature in several ways. Firstly, the time horizon
of this study reflects recent trends of Turkey as it covers the last ten years. The
effects of major changes in both local and global economy in last decade are
captured like the global economic crisis, European Debt crisis, the decrease in
interest rates, the lower inflations compared to previous decades, the rapid
devaluation in currency and the changes in credit rating. Secondly, this dissertation is
one of the studies that include high numbers of stocks. In numerically, 308 shares are
covered in Bist All Share index and 203 of them used in the analysis. There are
studies that use Bist 100 and all hundred stocks in the index but their stocks number
is limited by hundred. Finally, Scholes-Williams beta estimation method, which is

not applied in Turkish stock Markets before, is used in the study.

The organization of this thesis is reported as follows. In Chapter 2, the historical
development of Beta is briefly explained and academic works on major issues of beta
are summarized. Moreover, the studies, focus on Turkish Stock exchanges, are
reported. The data and methodologies used in this study are shown in the Chapter 3.
The estimation techniques are detailed and aspects of data are given. In Chapter 4,
the results and findings are presented. Differences between estimation methods,
differences in other measure are compared. The stability of beta is examined and

forecast is done. In the last Chapter, conclusions are presented.



CHAPTER 2

LITERATURE REVIEW

The CAPM as one of the fundamental models in finance has been controversial topic
and a large number of studies are done on it by researchers. Sharpe (1964), Lintner
(1965) and Mossin (1966) are accepted as pioneers of the CAPM. The model
explains the change in price of a stock with the change in market portfolio. The

empirical CAPM model stated as below;

Tie — 1o = & + Bi(rme — 17¢) + & (1)

Where 1, is the return of stock i at time t, 7¢is the risk free rate at time t, a; is the
intercept term of stock i, f5; is the beta of stock i, 7, is the return of market index at
time t, and ¢;; is the error term of model. The equation 2 is obtained by taking

variance of both side of equation 1.
of = Blon+adz (2

o/ represents the total risk of security and it is equal to sum of systematic risk i.e.

22 and unsystematic risk i.e. o-gzi in the right hand side of equation. Systematic risk
is defined by Sharpe as the systematic portion of the predicted risk of an asset and it
is the risk that cannot be diversified away with a portfolio because it is caused by the
general condition of market and economy. On the other hand, unsystematic risk is
specific to an asset and it can vanish through a portfolio. It results from specialties of
firm. In the literature, it is also called as nonsystematic risk, diversifiable risk, unique

risk, company-specific risk (Fabozzi et al, 2006).



Another expression for beta is the ratio of covariance between stock i and market to
variance of market portfolio and it is represented as;

pi=% ()

o

This theoretical definition implies that market beta is equal to one. The stock with
beta higher than one is accepted as riskier than average and the stock with beta lower
than one is count as less risky than average.

The CAPM as an equilibrium model has several assumptions and these assumptions

are listed below;

1. All investors focus on a single holding period, and they seek to
maximize the expected utility of their terminal wealth by choosing
among alternative portfolios on the basis of each portfolio’s expected

return and standard deviation.

2. All investors can borrow or lend an unlimited amount at a given

risk-free rate of interest, r,.,, and there are no restrictions on short

sales of any asset.

3. All investors have identical estimates of the expected returns,
variances, and covariances among all assets (that is, investors have

homogeneous expectations).

4. All assets are perfectly divisible and perfectly liquid (that is,
marketable at the going price).

5. There are no transaction costs.
6. There are no taxes.

7. All investors are price takers (that is, all investors assume that their

own buying and selling activity will not affect stock prices).
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8. The quantities of all assets are given and fixed (Brigham and
Ehrhardt, 2011).

Significant numbers of studies are conducted to test validity of CAPM. However,
there is no consensus on this topic. There are some studies that support completely or
partially the model and the academic works, which reject the CAPM, are presented.

Although this situation, CAPM still continue to be used by many people.

Apart from the CAPM, beta as systematic risk has been used frequently by
practitioners and numerous studies have focused on beta. Majority of these studies
can be collected under two titles as estimation issues and stability. The return interval
of stocks, the length of estimation period and the effect of thin trading are related to
estimation of beta and the consistency of beta over time is about stability of beta. In
following parts of this chapter, some of the academic works on these topics are

presented.
2.1. Beta Estimation Issues
2.1.1 Return Interval

Hawawini (1983) investigate that the reason of the change in beta when return
interval changes. Twenty shares, which were traded in S&P 500, were used and the
data period was four year from January 1970 to December 1973. Betas were
estimated in five return intervals and these are monthly, triweekly, bi weekly, weekly
and daily. According to estimates in the work, calculated betas vary and some betas

increase and some betas decrease when the return interval changes.

The Author argues that the reason is the existence of intertemporal relationships
between the daily returns of individual securities and those of the general market. In
order to prove that, the correlation coefficient between daily stock return and daily
market return and its one day lag and lead were calculated. Then the ratio of sum of

one day lag and one day lead correlation coefficient to concurrent correlation



coefficient, which is called as “q-ratio” by author, was computed. After that, some
transformation were carried out by using the definition of beta i.e. the ratio of
covariance between stock return and market return to variance of the market return.

Thus, the equation obtained show that the effect of “q-ratio” on beta.

Handa et al (1989) examined the beta’s relationship with the return interval. It is
claimed that the change in the covariance of stock with market is not proportional to
the change in the variance of market when return interval changed. Thus, beta is
affected from interval return because beta is calculated as dividing the covariance
between stock and market by market variance. 20 portfolios formed according to
market value of stock. The smallest 55 of companies are put into portfolio 1 and
other portfolios contain stocks in ascending order. These portfolios are updated in

each year with respect to their value rank in market and other related issues.

The work uses all stocks, which are listed in at least one year in the CRSP monthly
tape during period, in New York Stock Exchange in period of between 1926
and1982. In addition, shares in American Stock Exchanges added for period of 1964-
1982. Eight intervals are used and these are one day, one week, one month, two
months, one quarter, four months, six months and one year. Betas of stock in
different return intervals except from daily and weekly are estimated using 15 year
overlapping period from 1926 to 1982. Daily and weekly betas are computed from
1968 to 1982 by using one year period. However, daily and weekly betas are not
compared with other return intervals because sample periods are different. Betas are
calculated by market model. The results are reported and it is seen that portfolios’

betas change when return interval changes.

The portfolios’ betas, which are greater than one, tend to increase and the portfolio
betas’ which are smaller than one, tend to decrease as return interval increase.
Therefore, the difference between high betas and low betas increases according to

increase in return interval. Moreover, average beta of markets is equal to one in each



interval and standard errors of portfolios’ betas increases as parallel to return

interval.
2.1.2 Estimation Period

Levhari and Levy (1977) studied on the length of period used in beta estimation.
Theoretical model is given firstly and then empirical evidence to support their claim
is provided. In theoretical model, it is assumed that true horizon for beta is known
and the two case i.e. data for longer period than true horizon and data for shorter
period than true horizon are separately modeled. For the first case, 5, is defined as
true systematic risk and g, is defined as systematic risk of n period data. The
theoretical model is calculated in several steps including substitution and
transformation. The behavior of ,, is described for three situation as follows. Firstly,
if a stock has §; = 1, then f3,, is also equal to 1. Secondly, if a stock is aggressive i.e.
B, > 1, then B, is greater than S,. Thirdly, if a stock is defensive i.e. §; < 1, then S,
is smaller than ;. For the second case, £, is defined as true systematic risk and the
shorter period, time one beta, is represented by f;. This time relation is different.
When stock is neutral, £, is equal to one. When a stock is aggressive, (3, is greater

than ;. When a stock is defensive, B, is smaller than £;.

Twenty stocks, which are ten defensive and ten aggressive without question, are used
in empirical part. Data period is 1948-1968 and monthly return is used. The results
support the theoretical findings. General behavior of g, for both aggressive and

defensive stocks is in the direction of away from f; as n increase.

Daves et al (2000) analyze both return interval and estimation period. The real data
and simulated data are used in the study. Daily, weekly, two-weekly and monthly
returns are used and the estimation periods vary from one year to eight year over the
period of 1982-1989. 1329 firms are included in daily, weekly and two-weekly
returns and 946 firms are in the monthly returns. Betas are estimated by standard
market model. Firstly, the standard deviation of errors from regressions and standard



deviation of market returns are calculated for each return interval and each one year
period. The mean of standard deviation of market return and mean of average
standard errors of regressions from each year are used in simulation and average
standard errors of estimated betas are simulated for four return intervals and eight
estimation periods. According to results, when estimation period increases, standard
error of estimated betas decreases. Also, there is an increase in it as return interval
lengthens. Secondly, the comparison, between return intervals and between
estimation periods, is done by using real data. The betas are estimated and mean
standard errors of estimated betas are calculated for each interval and period. The
results are align with simulation. The authors indicate that the daily data has smallest
mean error of beta and it provide more precise beta estimate. Moreover, the period of
three year is pointed due to its reduction in error because it reduces error by 91%

percent of the whole reduction by changing one year period to eight year period.

In addition, Daves et al (2000) conduct a stationarity test on beta. In the eight year
period, %86 of betas are not stationary and the ratio is decreases when estimation
period shortens. This number is %47 percent for three year. Thus, the authors suggest

three year of estimation periods over eight different periods.
2.1.3 Thin Trading

Fama (1965) studied on New York Stock Exchange with the aim of applying the
Theil-Leenders test. This test examines the dependence of stock prices movements to
the day before according to Information Theory. Price movements are categorized as
advancing, declining and remaining unchanged. 2625 trading days between June 2,
1952 and October 29, 1962 are used in analysis. On the average, nearly 40 percent of
stocks increases and 40 percent of stocks decreases and 20 percent of stocks remains
unchanged in any day. The proportion of advancing, declining and remaining
unchanged stocks is predicted by Theil-Leenders method, which is similar to simple
linear model without intercept. The coefficient of previous day’s proportion

deviation from mean of proportion was calculated as 0.3.
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After that, the author checks results with least square method, serial correlations and
stationarity. The result of regression supports the findings of Theil-Leenders for
advancing and declining proportions. Their coefficients are 0.2840 and 0.2846,
respectively and they are close to 0.3. However, the coefficient of proportion of
remaining unchanged is 0.6725 and it is quite different than Theil-Leenders’s
outcome. Then, serial correlations of proportions are examined. Advancing and
declining proportions correlations’ gets smaller and become insignificant after 1% lag
and this situation is align with previous results. For remaining unchanged
proportions, correlation between all previous lags is high. Then, the stationarity of
proportions are investigated. The author indicate that mean of remaining unchanged
decreases from 0.25 to 0.18 and this decrease cause a bias in the correlation
coefficient. Trading days are splitting into subgroups, which consist of fifty days and
their correlations are calculated. Average of subsamples’ remaining unchanged
proportions’ first correlation is 0.202 and it is smaller than 0.673. Also, correlations

for advancing and declining proportions are smaller than whole period’s correlations.

Fama states that adjusting change in mean does not correct this bias completely and
the real reason is about how data is collected and reported. The non-synchronous
trade relation causes the bias because some stocks are not traded simultaneously with
market events. Therefore, a change in the price of a stock, which was not traded in
previous periods, in time t reflects the sum of previous period’s and current period’s

change.

The effect of thin trading on stability of betas is evaluted by Dimson and Marsh
(1983). The entire period in the study is between January 1955 and December 1979
and monthly returns are used in calculations. The period is broken down to sub
periods of five years. The estimation of betas is based on two methods as simple
regression and trade to trade(TT) regression. An index is calculated to measure the

trading infrequency of stocks.
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Firstly, market model results provides evidence that UK stock market betas have
similarity with US stock market in correlation and stability. Secondly, stocks are
grouped with respect to their trading infrequency and transition matrix is constructed
with five classes. The matrix shows that trading frequency of stock does not change
over periods and there is a positive relationship between trading frequency and
average betas. The estimated betas from different methods are regressed by trading
infrequency and it is expected that trading infrequecny should have lower
explanatory power in TT method than simple regression if there is an effect of thin
trading. The results of regression are line with the expectation and adjusted TT
estimates for firm size have the lowest explanatory power of trade infrequency.
Transition matrix, correlation between periods and mean tendency are computed for
TT method and the TT betas are seemed as more instable than simple regression’s

betas. The work provides evidence that thin trading has serious effect of betas.

Martikainen (1991) research on the effect of thin trading on beta estimations with
different return intervals in Finnish stock market. Daily, weekly and montly
logaritmic returns of 38 stocks are used in the study and the data covers period from
January 1971 to December 1986. All period is divided into eight equal samples and
estimation of betas are based on market model. Firstly, beta estimated are evaluated
and it is noticed that betas have higher values when return interval increases. The
effect of thin trading is investigated in last ten year of data. The pearson correlation
coefficients between betas and trading frequency measure are calculated and the
daily betas have highest correlation with trading frequency. The betas are modeled
with trading frequency for examining effect on stability and residuals of model are
used in the stability analysis. Spearman rank correlation of residuals are reported and

the results indicates that there is an instability in betas due to the trading frequency.
2.2. Stability of Beta

The coefficients of CAPM are estimated through ordinary least squares method and

this method assumes these coefficients as constant through period. In literature, many
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scholars have made research on this issue and the findings indicate that this

assumption does not hold.

The stationarity of beta is examined by Blume (1971). In the study, monthly returns
of stocks, which are listed in New York Stock Exchange, between July 1926 and
June 1968 are used and betas are estimated by market model. The entire period is
reviewed in six equal periods. The portfolios are formed in different size between 1

and 100. Betas of portfolios in one period are compared with next period’s betas.

Blume states that portfolio with lowest beta has higher beta in next period and
highest beta portfolio has lower beta in next period. This is counted as proof of mean
tendency of beta over time. A correction method is proposed for future value of betas
as calculating betas of previous period with coefficients that estimated by regressing
previous period’s beta with one predecessor period. Blume (1975, 1979) improves its
correction method with theoretical background and provides more evidence to mean
tendency.

Levy (1971) investigated stationarity of betas in similar method with Blume. Weekly
returns and smaller periods with respect to Blume’s work are used in the study. The
lengths of estimation periods are 13, 26 and 52 weeks and entire period is 520 weeks
from 1960 to 1970. The 500 stocks are included in the analyze and portfolios are
formed with the size of 1, 5, 10, 25 and 50 stocks.

Firstly, product moment and rank order correlation are evaluated. The results show
that the both of the correlations increases when the portfolio’s size gets higher in all
estimation period. Moreover, longer estimation period means higher correlations.
Secondly, the averages of difference between actual betas of a period and predicted
betas in previous period are critized. The portfolios with lowest betas are
underestimated and the portfolios with highest betas are overestimated. In other

words, there is similar situation in Blume’s work and the tendecny for mean appears.
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Fabozzi and Francis (1978) analyze the beta with the random coefficients model. The
betas of 700 stocks are estimated by market model with the monthly returns between
December 1965 and December 1971. The findings indicate that beta is variant over

time as oppose to assumption.

Stochastic behaviour of beta is analyzed by Bos and Newbold (1984) and they try to
find whether betas follows a first-order autoregressive process. 464 stocks which
have monthly data between January 1970 and December 1979 are included in
esimation and betas are estimated by market model. The hypothesis of fixed
coefficient is tested by lagrange multiplier test and the results indicate that betas have
stochastic behaviour. However, there is not enough evidence that support the claim

of autoregressive process.
2.3. Works on Turkish Stock Market

Turkey founded its stock market in 1985 with the name “Istanbul Menkul Kiymetler
Borsas1”. As a parallel to economic development of country, stock market shown
improvements over years, especially late 2000s. Also, Turkey as an emerging
economy gets attentions from foreign investors. Thus, this motivates the researches
to work on Borsa Istanbul and many studies are conducted.

Odabasg1 (2002) studied on beta of stocks, listed in Istanbul Stock Exchange (ISE). In
the study, different estimation methods are compared and instability of beta is
examined. 100 stocks, which present between 1992 and 1999, are included and ISE
100 index is used as market performance’s measure. The returns of stocks are
calculated as normal return. There are three estimation periods as one year, two years
and four years. OLS, Dimson and Vasicek methods are applied for beta estimation
and the model with two leads and two lags is used for Dimson method. The
comparison of beta estimates is conducted by Wilcoxon sign test. Stability of betas
are evaluated by the method proposed by Hildreth and Houck. Moreover, Blume

regression is estimated for investigating tendency in betas.
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According to results presented in the study, averages of betas for each estimation
period and estimation method are usually less than one. Betas’ average estimated by
Dimson is seemed higher than Vasicek and OLS. The author test the difference
between mean of methods by Wilcoxon Sign Test and the result of tests shows that
the difference between OLS and Dimson and the difference between Vasicek and
Dimson are generally significant. However, Vasicek and OLS technigues have no

meaningful difference.

In the next part of study, tendency in betas is analyzed by Blume regression and OLS
and Dimson Betas are included in this part. Results indicate that there is a regression
tendency in betas and this is a sign for instability of betas. In the last part, Breusch-
Pagan LM test is used for beta stability on OLS and Dimson betas. The results
present that %83 of OLS’s beta and %84 of Dimson’s beta are instable during the
period of eight years. The study demonstrates that the number of instable beta

decreases when estimation period’s length decreases.

Odabasg1 (2003a) examines the effect of return interval, stability and diversification
on betas. The 100 stocks listed in ISE are in the scope of study and the data period is
from January 1992 to December 1999. Weekly and monthly returns are used and
they are calculated as normal return. ISE 100 index is taken as market index. Betas
are estimated by using standard market model. The duration of estimation periods
differs from quarter to four years for weekly return and from one year to four years

for monthly return.

Results of estimations illustrate that market beta is different for weekly and monthly
returns in one year, two years and four years estimation periods according to t-test
results. Also, mean of weekly betas are smaller than mean of monthly betas in all
periods. The other output is that monthly betas have higher R? value than weekly
betas. In addition, standard error is smaller when return interval decreases and

estimation period increases. The correlation coefficient and rank correlation
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coefficient are investigated and they are computed by using adjacent periods. The

findings indicate that correlation increases when return interval decreases.

The second part of study is conducted by forming portfolios. For examining
correlation, weekly returns are used and portfolio sizes are one, three, five, ten and
twenty. Portfolios are determined by ordering estimated betas from first session in
period length in descending order and selecting them starting from highest according
to portfolio size. Correlation in portfolios’ beta increases with the size of portfolio.
Lastly, beta coefficients of portfolios are compared in consecutive two years. In the
first year of two year, betas are estimated and stocks are put in portfolio from highest
beta to lowest beta order. Each portfolio contains twenty stocks. In general,
portfolios’ averages changes through the mean in the second period. In other words,
highest betas’ portfolio average decreases and lowest betas’ portfolio average

increases in second period.

Odabas1 (2003b) analyzes the effect of return interval in ISE. The data cover 100
stocks listed in ISE and their close prices in the period between January 1992 and
December 1999. The standard market model is used for beta estimation. Daily,
weekly and monthly returns are used and they are computed as normal return based
on their close price. The data is split into two sub periods as 1992-1995 and 1996-
1999. In addition, the effect of return interval is examined for individual stocks and

portfolios formed with respect to market value of companies.

The findings show that average beta increases when return interval increases and
average R? has same trend. Moreover, t-test result verifies the difference in averages
betas. In both sub periods, difference in daily and monthly betas and difference in
weekly and monthly betas are found significant while daily and weekly beta have no
statistically significant difference. Standard errors of beta estimates decreases as

parallel to decrease in return interval as it is expected.

16



The outcomes of beta estimation are investigated with respect to market value of
firms. The twenty companies which are the most valuable and the twenty companies
which are the least valuable are formed into two portfolios in both sub periods. Then,
their betas and other information are compared. The claim that “small (big)
companies’ betas increase (decrease) when the return interval gets longer” is
examined. The test results show that there is no significant change in the mean beta
of portfolios when return interval changes. Thus, the evidences do not support the

claim.

Oran and Soytas (2009) investigates the stability of betas in the ISE. They use event
study methodology in their study and this distinguishes their work from the others.
They examine both individual and portfolio beta stability. The return of stocks is
calculated as logarithmic return and ISE 100 is used as a market index. The period
covered by the study is from January 1996 to June 2007. They use length of 500
workdays and select them randomly for individual stocks. For portfolios, they form
500 portfolios consist of ten randomly selected stocks. The event dates are some for
both individual stocks and portfolios. The market model is used in the part of their
study in which characteristics of betas are analyzed and it is expanded with dummies
for constant term and beta in the model in order to test stability. Their hypothesis

about stability is tested by binomial test.

The results of analysis for individual stocks show that the average of betas is 0.7548
and average R? is %33 for market model. In the second model for testing stability,
152 of 500 betas’ dummies are found as significant and this number is high enough
to reject the null hypothesis that the relationship between stock returns and market
return is stable. They also report that betas change from 0.1464 to 1.3867. For
portfolios, the results indicate that the average of portfolio betas is 0.7549, which is
closer to individual stocks’ betas mean. The average R? of portfolios is significantly
higher than average R? of individual stocks. The second model results for portfolios
shows that there is instability in portfolio betas and 231 of 500 beta dummies are

found as statistically meaningful. In the last part of study, stability of individual betas
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and portfolios are compared. They test it by using the null hypothesis that portfolio
betas are more stable than individual betas. According to z-test score, they failed to

reject the null hypothesis.

Celik (2013) examines the stability of sector betas. The data covers the period
between start of 2005 and end of 2009 and it is divided into two sub sample at the
time of 17.07.2007, which is considered as the begining of global crisis. The daily
close price of sector indices and ISE All Share Index is used and the returns are
computed as logarithmic return. Betas are estimated by rolling regression with 60
observations and recursive regression and then estimated betas are regressed by time.
The significance of time trend’s coefficient is considered as the sign of time varying

behaviour of betas.

The stability assessment is done separately for each sub sample. The number of
significant coefficient of time trend is 19 in pre-crisis period and 17 in crisis period
over 24 for rolling regression method. For recursive regression, 19 in period of pre-

crisis and 20 in period of crisis are found as instable.

Iskenderoglu (2012) studied on the betas of ISE between 2003 and 2011. The daily
return of 74 stocks listed in ISE 100 Index is used and betas are estimated in four
different period length and these are a month, three months, six months and a year.
Thus, there are 103, 34 17 and 8 different observations for periods, respectively.
Moreover, Blume method is performed by pooled regression and the limit theorem is

for forecast future betas.

Average of betas by duration of estimation are 0.7611 for month, 0.8089 for three
months, 0.8223 for six months and 0.8342 for a year. The coefficient of blume
techniques are obtained and long term bteas are predicted by using them. In the long
term as result of limit theorem, the mean for periods are predicted as 0.7577, 0.7855,
0.8128 and 0.8222 from month to a year, respectively.
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Acaravcl, Kandir and Erismis (2009) compares different beta estimation methods.
123 stocks, which are presented in ISE between July 1996 and June 2008, and are in
apart from financial sector and stock of group companies, are used. The ISE 100
Index is taken as a proxy for market portfolio. The return interval of data is monthly
and original CAPM model is used for beta estimation. The data period is split into
two sub samples for Vasicek adjustment and three sub samples for Blume’s method.

The betas from the period between July 2002 and June 2008 are compared.

The mean beta is 0.7770 for unadjusted beta, 0.6612 for Vasicek’s betas and 0.9046
for Blume’s betas. The Blume betas have the smallest range and standard deviation
and it is followed by Vasicek’s betas. The unadjusted betas have range and standard
deviation more than two times of others. The t-test is conducted for pairwise
comparisons. The results indicates that all methods give statistically different market

beta estimations.

Tetik and Ugur (2010) investigates the effect of return interval on beta with respect
to sectors. The eligible 184 share are categorized into four sectors and these sectors
are industry, finance, service and technology. The data covers the duration between
2002 and 2006 and daily, weekly and monthly returns are used. The returns are
computed as normal return and betas are estimated by market model. ISE All Share

Index’s return is the measure for market portfolio.

The findings indicate that average betas, standard error, range of betas and average
R? increases when return interval lengthens in all sectors. The average beta of sectors
are compared by t-test and finance sector is found as statistically different from other
sectors while other sectors are not concluded as different from each other. In
addition, finance sector show more reaction to market movements than others
because its mean beta is higher than others. At last, mean betas of sectors in all
interval imply that market beta is lower than one.
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The impact of return interval choice on betas of ISE is analyzed by Tungel (2009).
189 shares and ISE 100 Index as representative of market portfolio are used. The
beta estimation is based on market model and daily data between 2000 and 2007.
Daily, weekly and monthly returns are computed as normal return. There are three
estimation periods as whole period and two sub periods which are constructed by
dividing the whole period into two at the middle. The comparison between betas are
conducted by t-test. In the study, betas of different return intervals in same period
and betas of sub periods in same return intervals are compared. The results provide
evidence for the claim that the betas of different return intervals are different.
Moreover, it is seen that the average beta has changed in time in each return

intervals.

Stock’s betas, correlation coefficient and transition matrix are examined by Beyazit
(2005). The study uses 46 stocks and their monthly returns between 1990 and 2003.
Black, Jensen, Scholes technique is used in beta estimation and Vasicek and blume’s
adjusment techniques are applied. There are 162 monthly observations in data period
and the two different estimation periods are constructed. First one is consist of three
equal sub periods with 54 months and second one is consist of two sub periods as
first sub period containing 108 months and following period containing 54 months.
There is an additional estimation period with last 34 months. The comparison period
is between January 1999 and June 2003. According to outputs, the average betas

increases when the duration of estimation data increases.

The transition matrix is formed with five risk classes and they are 0.54 and lower,
between 0.55 and 0.84, between 0.85 and 1.14, between 1.15 and 1.44 and 1.45 and
higher.The whole period is divided into 13 sub samples that each sub sample
contains 12 montly observations. The matrix shows that at least %60 of betas in each
risk group changes group in next period and this indicates that the betas have

changing behaviour over time.
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Another study examines the different beta estimation models in the ISE is done by
Kalfa (2007). Standard market model, blume’s method and Vasicek adjustment are
three of the estimation methods. Moreover, combined model and adjustments for
fundamental firm variables a.k.a fundamental beta are evaluated. The data covers 44
stocks and their close prices during the period between January 1991 and December
2006. The logarithmic return is used and returns are calculated over three return
intervals as daily, weekly and monthly. ISE 100 Index is taken as market return
measure. Entire period is divided into four sub periods and each sub periods length is
four years. In addition, betas of portfolios with the size of 2, 3, 5, 8 and 10 are
analyzed along with the individual stock betas. These portfolios are created by

ordering from highest to lowest with respect to individual betas.

The average betas for stocks have different values in each interval and period. The
monthly betas are higher than daily and weekly betas in each period. The difference
between intervals is supported by pairwise t-test. Another outcome is that average

betas except only one of them are smaller than one.

The correlation of betas between adjacent perods are examined and individual betas
and portfolio betas are compared. The findings show that the correlation increases as
parallel to size of portfolio.

The transition matrix is constructed for each return interval and there are three risk
classes in it as low, middle and high. The matrix show that at least %40 percent of

stocks in each risk group change its riskiness in next period in all return intervals.

The mean absolute deviation and mean absolute percentage error are used as
performance measure in the prediction of next periods’ betas. The blume regression,
vasicek’s adjustment and unadjusted betas are compared and 1999-2002 and 2003-
2006 are the comparison times. The blume’s method performs better than other

methods in each period according to error measurements and increase in the portfolio
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size decrease the error in all methods. Moreover, Vasicek’s adjustment performs

slighty better than unadjusted betas.
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CHAPTER 3

DATA AND METHODOLOGY

3.1 Data

This thesis uses 203 firms’ stocks which are traded in Borsa Istanbul. The data period
is between January 3, 2005 and December 31, 2015. Price data for stocks is obtained
from Thomson Reuters and the data is adjusted for stock splits, dividend payments
and other related issues. The data period is divided into two as estimation period and
forecast period. The entire estimation period starts at January 3, 2005 and ends at
December 31, 2014. The data for forecast period is from January 2, 2015 and
December 31, 2015.

The logarithmic returns are used in the study and they are calculated from the close

price of stocks. The formulation for logarithmic returns is shown below;
Pt
LR; = In(=— 4)
Pt—1

“Bist All Index”, whose ticker symbol is “XUTUM?”, is used as market index. It is a
value weighted index and it contains all traded stocks in BIST apart from investment
trusts. The number of stock covered by XUTUM is 308. Stocks, which have at least
one hundred twenty months history from 31.12.2014, are selected in the scope of this
study. Therefore, 203 of 308 stocks are eligible. The list of these stocks and their
observation counts are provided in the appendix.

There are stocks that have lower observations than market index beacuse some

stocks are not traded in the entire period due to the some special issues of companies.
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These days and sequential day are not included in estimations because they have

possibility for misleading in estimations.
3.2 Methodology
3.2.1 Standard Market Model
Rit = a; + BiRpe + €31t )

Where R;; is the return of stock i at time t, «; is the intercept term of stock I, g; is the
beta of stock i, R,,; is the return of market index at time t, and ¢;; is the error term of
model. The coefficients of market model are estimated by ordinary least square

method.
3.2.2 Scholes-Williams Method

Schloles and Williams (1977) proposed a method for estimation beta when thin
trading occurs. This model is argued as robust for biasness and inconsistency caused

by non-trading. The model represented as follows;

Rit =a_q;+ P-1iRmi-1+ &1t (6)

Rit = ag; + BoiRm:t + €o,it (7)

Rit = ay1; + Pr1iRmev1 + E4vic (8)
_ B_1itBoitB1ai

oy = Eorsthort o ©

1 _ 1 B
a =——Xi25 Rit — Bsw 7= X123 Rme (10)
Where

pm=Autocorrelation coefficient of the market index
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T = Total number of observation

This is an enhanced version of standard market model. The return of a stock is
regressed by one lag, current and one lead of market return separately. Then, the
ratio of sum of beta coefficient of these regressions to one plus two times of
autocorrelation coefficient of market index is called as Scholes-Williams beta.

3.2.3 Dimson Method

This method is presented by Dimson (1979) with the similar aim of Scholes

Williams, which is infrequent trading. The structure of model is given below;
Rit = a; + Xik=—nBriRmesr + i (11)
Boim = 22=—n Br.i (12)

The multiple regressions with independent variables of k lag, synchronous and k lead
of market return are run and the sum of betas gives the Dimson beta.

3.2.4 Vasicek Adjustment

Blume (1971) indicates that betas have time varying behavior and tendency towards
mean of market beta. Vasicek (1973) works on same subject and introduces an
adjustment for beta. The authors claim that the Bayesian approach is an adjustment

for B with respect to estimated beta’s distribution.

B, = whiors + (1 — w)PBoLs (13)
of

w=—2 14

(”ff*"iz.ow) 14)

Where

B,= Adjusted Vasicek beta
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BoLs= The average of estimated betas,

BioLs= The estimated beta of stock i,
0/o.s= The variance of estimated beta of stock i,
crg: The variance of estimated betas.

In this method, betas are estimated through standard market model and the results
are used in calculation of Bayesian coefficient. Then, the beta of stock i is obtained

from equation (13).
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CHAPTER 4

ANALYSIS AND EMPIRICAL RESULTS

The result of analysis, conducted according to methodology and data are mentioned
in previous chapters, are presented in this part of thesis and the software “Eviews”
and “Excel” are used in calculation. There are a dozen of data sets in this study and
they formed by three return interval and five different estimation period length.
Daily, weekly and monthly returns are the intervals and one year, two year, three
year, four year and five year are the length of estimation periods. Each period starts
with first workday of a year and ends with last workday of a year. The first sub
period in each duration start with year 2005 and following sub period begins in year
2006. The last sub period in each length ends with year 2014. Table 1 reports the
number of data sets with respect to period length and type of returns. The detailed

representation of periods is provided in appendices.

Table 1: The number of data sets used in analysis

Len_gth of Numb_er Number of Data Set
Period of Periods | Return Intervals

5 Year 6 3 18

4 Year 7 3 21

3 Year 8 3 24

2 Year 9 3 27

1 Year 10 2 20
Total 40 110
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The number of observations covered by these periods is presented in Table 2. This
numbers represent the count of XUTUM index during these periods and some stocks
have fewer observations than reported in the table. All stocks have same number of
monthly observations but there are small differences in daily and weekly. Moreover,
there are differences in the number of workdays between years due to calendar
effect.

Table 2 : The mean numbers of observations by length of periods and return intervals

5-Year | 4-Year 3-Year 2-Year | 1-Year
Number of |22 1258 | 1004 753 502 251
Observation | /eekly 260 208 156 104 52
Monthly 60 48 36 24 _

4.1 Descriptive Statistics

The descriptive statistics related to estimation models are reported in this subsection.
Each models’ statistics are shown in the separate tables. Each row represents the
average of beta statistics calculated in all sub periods according to period lengths and
return intervals in the research. The mean of beta, median, maximum, minimum,
standard deviation, skewness and kurtosis are provided in the tables. For each

estimation period, the statistics of estimated betas are presented in appendices.

Table 3 shows the descriptive statistics for standard market models. The average beta
increases for all estimation periods when moving from daily returns to monthly
returns. The mean betas of all sub periods except 1 year get closer value to each other
and they are around 0.79 for daily, 0.82 for weekly and 0.92. In one year estimation,
both daily and weekly average is smaller than others.

The range of betas is similar in daily and weekly beta but it is higher in monthly
betas. In 2 year period and monthly return interval, it reaches its highest value. The
average of maximum is close to 2 and the average of minimum is close to -0.4. It is

noticed that betas get negative value in some periods. The standard deviation of betas
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decreases when return interval shortens and duration of estimation period increase.
The skewness of beta show different characteristics according to return interval.
Betas have right skewed distribution in daily and weekly returns while they are left

skewed in monthly. Finally, there is no pattern in kurtosis value.
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Table 3 : Descriptive Statistics for Betas, which are estimated by Standard Market Model

Standard Market Model

Estimation Return Average Standard
Period Interval Beta Median Maximum Minimum Deviation Skewness Kurtosis
Daily 0.79002 0.774127 1.40002 0.31356 0.17839 0.426917 3.91496
5 Year Weekly 0.82728 0.809633 1.44078 0.342424 0.20574 0.300538 2.98068
Monthly 0.94125 0.936236 1.67467 0.202116 0.28313 -0.10615 2.85426
Daily 0.7926 0.781376 1.39899 0.304341 0.18363 0.334831 3.802
4 Year Weekly 0.82913 0.814499 1.47963 0.327672 0.21425 0.267488 2.97453
Monthly 0.93891 0.936543 1.7574 0.085619 0.30096 -0.07402 3.03427
Daily 0.79007 0.779991 1.41565 0.286988 0.19209 0.249418 3.66245
3 Year Weekly 0.81685 0.807417 1.49878 0.254653 0.22928 0.228965 3.07895
Monthly 0.92333 0.921501 1.89877 -0.07938 0.33157 -0.10854 3.31802
Daily 0.79217 0.787897 1.42313 0.244627 0.20585 0.164403 3.46524
2 Year Weekly 0.80674 0.799677 1.58738 0.128364 0.25514 0.132552 3.15828
Monthly 0.91683 0.922004 2.04443 -0.36936 0.39483 -0.15954 3.61088
1 Year Daily 0.76342 0.756227 1.47599 0.122312 0.23081 0.216836 3.69084
Weekly 0.7755 0.771928 1.69478 -0.13692 0.3086 0.089273 3.37747




Scholes Williams estimation methods’ results are reported in the table 4. The mean
of beta is around 0.83 for daily, 0.92 weekly and 1.07 for monthly while they are
0.78 and 0.84 for daily and weekly of one year duration. The medians of estimated
betas are closer to means. The spread of beta gets larger when the number of
observations in estimation decreases and the length of return interval increases. Betas
in monthly return intervals get extreme minimum values that they are negative. The
average range in 2 year length and monthly return is nearly 4.65. Monthly betas have
higher standard deviation than other returns. Also, longer estimation duration means
smaller deviation. Kurtosis value is around 3.5 and does not have any pattern. Betas
estimated by using monthly returns have negative skewness while daily and weekly

have positive skewness.
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Table 4 : Descriptive Statistics for Betas, which are estimated by Scholes Williams Model

Scholes Williams

Estimation Return Average Standard
Period Interval Beta Median Maximum Minimum Deviation Skewness Kurtosis
Daily 0.83102 0.826258 1.35947 0.344516 0.18562 0.179825 3.13182
5 Year Weekly 0.92602 0.920202 1.68156 0.153246 0.28114 0.058405 2.91007
Monthly 1.07222 1.064799 2.13874 -0.36383 0.40908 -0.26067 3.85229
Daily 0.83666 0.831856 1.37721 0.32671 0.19348 0.100201 3.06628
4 Year Weekly 0.93376 0.928719 1.77927 0.139071 0.29892 0.103596 3.05798
Monthly 1.07706 1.075291 2.3153 -0.46592 0.45093 -0.16002 3.77077
Daily 0.82828 0.826283 1.39773 0.248404 0.20881 0.063654 3.13663
3 Year Weekly 0.91636 0.906108 1.91294 -0.01594 0.32613 0.101637 3.37637
Monthly 1.0657 1.074971 2.56692 -0.90188 0.52911 -0.3117 4.28654
Daily 0.82213 0.820914 1.45902 0.124406 0.23261 0.023466 3.25125
2 Year Weekly 0.90308 0.888749 2.12727 -0.28709 0.38375 0.042506 3.76808
Monthly 1.07039 1.07161 3.1754 -1.48446 0.67393 -0.4169 5.54495
1 Year Daily 0.7876 0.785712 1.63545 -0.03508 0.2748 0.109142 3.46376
Weekly 0.84959 0.836941 2.70133 -0.87491 0.52079 0.032837 4.382




Table 5 represents statistics about betas estimated by Dimson’s estimation methods.
Period of one year’s mean for daily and weekly returns are 0.78 and 0.83
respectively. The other periods’ mean is higher and closer to each other in all return
intervals. The average range of beta differs with respect to size of periods and
frequency of returns. There is a positive relation between length of betas’ spread and
length of return intervals. Negative betas are detected in all return intervals,
especially in monthly. The average maximum beta is 3.21. The smallest range is
belongs to five year and daily return and it is approximately 1. The standard
deviation changes from 0.186 to 0.667 depending on estimation period and return
interval. There is a trend that standard deviation increases with lengthening in return
interval and shortening estimation span. Change in the skewness of beta does not
show any characteristics movement but it is always negative in monthly return and
positive and closer to zero in daily and weekly. In the same size of estimation length,
monthly returns have highest kurtosis value comparing to others.
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Table 5 : Descriptive Statistics for Betas, which are estimated by Dimson Model

Dimson's Beta

Estimation Return Average Standard
Period Interval Beta Median Maximum Minimum Deviation Skewness Kurtosis
Daily 0.83192 0.826355 1.35792 0.346873 0.18577 0.177581 3.12747
5 Year Weekly 0.91035 0.905298 1.62642 0.170687 0.26843 0.055135 2.89265
Monthly 1.07202 1.065873 2.18632 -0.41281 0.41854 -0.25218 3.86112
Daily 0.83718 0.833965 1.37623 0.329618 0.1935 0.099879 3.06601
4 Year Weekly 0.91721 0.907798 1.70477 0.167849 0.28361 0.095299 3.00591
Monthly 1.07499 1.075754 2.37867 -0.4802 0.45768 -0.18041 3.81445
Daily 0.82893 0.82955 1.39507 0.254304 0.20837 0.063512 3.12811
3 Year Weekly 0.90144 0.890145 1.816 0.039002 0.30771 0.084035 3.24359
Monthly 1.06368 1.080339 2.6193 -0.91391 0.52648 -0.33678 451235
Daily 0.82299 0.823124 1.45673 0.140025 0.23162 0.024634 3.2374
2 Year Weekly 0.8852 0.876789 2.00899 -0.22339 0.35971 0.032883 3.66465
Monthly 1.0664 1.081182 3.21351 -1.59331 0.66669 -0.44302 6.09392
1 Year Daily 0.78833 0.783914 1.63888 -0.01882 0.27376 0.125724 3.47897
Weekly 0.83722 0.825268 2.46719 -0.71922 0.47078 0.030465 4.35304




Vasicek’s adjustment statistics are similar to standard market model’s output as it is
expected. The statistics are reported in table 6. Average of betas changes between
0.76 and 0.79 for daily, between 0.78 and 0.83 for weekly and between 0.92 and 0.94
for monthly. It is seen that periods with one year length have smallest beta
comparing to others. The difference in the range of betas is not as noticeable as it
does in the other methods. AIll estimation periods and return intervals have
approximately same size of range for betas. In the average, there is no minimum beta
with negative sign and the highest maximum is around 1.56. Standard deviation of
Vasicek’s betas differs in only small amount between periods and return intervals
when comparing other methods. The smallest deviation is 0.171 and the highest one
is 0.246. As similar to previous methods, periods of monthly returns are negatively
skewed and periods with other return intervals have positive skewness. Kurtosis
values show some characteristics. They have higher value when return intervals get

shorter and estimation periods get longer.
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Table 6 : Descriptive Statistics for Betas, which are estimated by Vasicek’s Adjustment

Vasicek
Estimation Return Average Standard
Period Interval Beta Median Maximum Minimum Deviation Skewness Kurtosis
Daily 0.79041 0.774958 1.39173 0.331303 0.17108 0.471701 411161
5 Year Weekly 0.82732 0.81221 1.38375 0.366215 0.17813 0.360883 3.3614
Monthly 0.94151 0.937847 1.44974 0.318481 0.20295 -0.13945 3.11112
Daily 0.79295 0.78196 1.38967 0.322314 0.17479 0.385698 4.03153
4 Year Weekly 0.82868 0.816992 1.40943 0.369492 0.18155 0.320154 3.36497
Monthly 0.93815 0.936415 1.46593 0.298109 0.20833 -0.14084 3.13675
Daily 0.79037 0.780656 1.40283 0.311983 0.18056 0.305165 3.92435
3 Year Weekly 0.81644 0.809739 1.41789 0.335428 0.18796 0.285017 3.4909
Monthly 0.92306 0.922157 1.49903 0.252599 0.21891 -0.15878 3.20883
Daily 0.79239 0.788512 1.40658 0.286014 0.1895 0.217942 3.72262
2 Year Weekly 0.80644 0.801164 1.45669 0.278629 0.19885 0.215176 3.48056
Monthly 0.91641 0.92065 1.56211 0.172652 0.24634 -0.19306 3.12427
1 Year Daily 0.76449 0.756951 1.43591 0.224028 0.20061 0.321256 4.14736
Weekly 0.77608 0.772346 1.47489 0.190465 0.21537 0.248615 3.77069




According to results reported in previous tables, some inferences can be drawn.
Firstly, the market beta increases when the return interval increases. In all methods
for a period, daily market beta has smallest value and monthly market beta has
highest value. Weekly market beta takes a place between them. The difference
between average of monthly betas and daily betas is higher in Scholes Williams and
Dimson than in standard market model and Vasicek and the average differences are
0.24, 0.24, 0.13 and 0.13, respectively. Moreover, Vasicek’s and Standard Market
Model’s average betas are smaller than Scholes Williams” and Dimson’s. In one year
estimation period, the averages are close to each other when it is examined separately
for daily and weekly. This topic is tested formally in next section. Secondly, the
market betas except monthly Scholes Williams and Dimson are seemed as smaller

than one, which is expected as a theoretical value.

There are similar behaviors between different estimation models according to
outcomes. Standard Market Model’s and Vasicek method’s gives similar results and
it is rational because the difference between them is that the estimated betas from
market model are adjusted for Vasicek’s betas. The other similarity is between
Scholes Williams and Dimson methods. The differences in reported statistics are
small and this is surprising. The calculation methods are provided in the chapter 3.
Scholes William method estimates beta in four steps. In first three steps, coefficient
for one lag, current and one lead of market index is estimated in separate equations
and sum of these is divided by one plus two times of autocorrelation of market index.
On the other hand, Dimson method is much simpler. Dimson beta is the sum of
regression coefficients of one lag, current and one lead of market index estimated in
one equation. The one of the possible explanations for this situation is that market
index has low autocorrelation. The table 7 shows the average of absolute first auto
correlation for estimation periods and return intervals. As it can see from the table,
the average auto correlations are small. As individually, the market index have
higher autocorrelation greater than 0.1 and lower than -0.1 over 17 of 110 data parts.

The highest autocorrelation in absolute value is -0.32.
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Table 7 : Autocorrelation for Market Indices by lengths of periods

Average of Absolute Autocorrelation
in Sub Periods

Daily | Weekly | Monthly
5 Year | 0.04698 | 0.02049 | 0.04424
4 Year | 0.05007 | 0.02776 | 0.04542
3 Year | 0.04648 | 0.04584 | 0.10308
2 Year | 0.04951 | 0.05859 | 0.14536
1 Year | 0.05379 | 0.10077 -

4.2 Market Beta Comparisons

In this section, market betas are compared with hypothesis testing. The comparison
procedure is done for each sub period. The methodology for measuring the difference
between means is selected their normality. When all of the subjects are distributed
normally, Anova or t-test is used and Wilcoxon Sign Test or Kruskal-Wallis test is

conducted when the absence of normality exist at least in one subject.

Firstly, the hypothesis test is applied for examining the difference in method. The
estimated betas from different methods for same sub period are grouped separately.
Then, the Jarque-Bera normality test is performed on betas. According to result of
normality test, Anova or Kruskal-Wallis Test is conducted. The tested hypothesis is

stated below;
Ho: There is no significant difference in the means of betas from different methods
Hi: There is a significant difference in the means of betas from different methods

The results of hypothesis test are presented in table 8. The number of rejected and

not rejected hypothesis and total number sub periods are provided.
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Table 8 : Hypothesis Tests Outcomes by Length of Estimation Periods and Return Intervals

Total

Estimation | Return | Fail to Rejected | Number
Period Interval | Reject Hp | Ho Periods
Daily 2 4 6

SYear |Weekly 0 6 6
Monthly 1 5 6

Daily 0 7 7

4 Year |Weekly 0 7 7
Monthly 1 6 7

Daily 2 6 8

3Year |Weekly 2 6 8
Monthly 1 7 8

Daily 5 4 9

2 Year |Weekly 3 6 9
Monthly 3 6 9

1 Year Daily 8 2 10
Weekly 5 5 10

The estimation methods’ market betas are found different in 56 of 63 sub periods in 3
year, 4 year and 5 year length. The similarity rate of market betas increases with
respect to shortening in the estimation length. In 2 year duration of estimation, four
methods give different market beta in 16 of 27 sub periods. Finally, at least one
method gives different market beta in only 2 of 10 sub periods one year period length
and daily return interval. In one year period and weekly return, the number periods,
in which different market betas are obtained, is equal to the number of periods, in

which difference in market betas of methods is found as statistically insignificant.
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Figure 1 : Trends of Daily Market Betas Calculated from Four Estimation Methods

Figure 1 visualizes the trends in the daily market betas. On the yearly based, the
market betas follow a fluctuated course. They start around 0.79 in 2005 and end
nearly 0.62. It is noticeable that there are sharp changes in market betas. The striking
decreases in 2009 and 2012 draw attention and there is a dramatic increase in
Scholes William’s and Dimson’s average beta. The movements occur between 0.6
and 1.1 and its range is 0.5. According to hypothesis tests, the significant differences

in average betas are only in 2008 and 2011 and these finding are supported by figure.
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Figure 2 : Trends of Weekly Market Betas Calculated from Four Estimation Methods

The change in weekly market betas over years are presented in Figure 2. As similar
to daily return interval, average betas based on weekly returns have waving trends. In
year 2005, all methods’ average beta is close to 0.90 and decrease to nearly 0.70 in
2007. The values of weekly market betas show similar behavior to daily but the
changes after 2007 are more severe than daily. The peak value is close to 1.30 and
the nadir value is nearly 0.60. The spread of changes is 0.70. The mean of methods
are statistically significant in years of 2008, 2010, 2011, 2012 and 2013.

These figures highlight the critical characteristics of market beta. It is possible that
there is an issue about stability of betas because the fluctuations of market betas are

dramatic. The stability of beta investigated in next part of this work.

Secondly, the difference between return intervals is analyzed. The estimated betas by
same methods in same periods but from different returns are formed together.
According to result of normality test, ANOVA or Kruskal Wallis test is applied for
test the hypothesis. In one year estimation length, there are two return intervals.
Thus, t-test or Wilcoxon Sign Test is used for formal comparisons. The tested

hypothesis for are expressed below.
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Ho: There is no significant difference between return intervals for the market beta
Hi: There is a significant difference between return intervals for the market beta

The hypothesis for one year duration considers only daily and weekly returns. The

modified hypothesis is;

Ho: There is no significant difference between daily and weekly return intervals for

the market beta

Hi: There is a significant difference between daily and weekly return intervals for the

market beta

Table 9 : Hypothesis Tests Outcomes by Length of Estimation Periods and Estimation Methods

Estimation Return Interval Fail to

Period Reject Ho Rejected Hy | Total Number Periods

Market Model

5 Year Vasicek

Scholes Williams

Dimson

Market Model

4 Year Vasicek

Scholes Williams

Dimson

Market Model

3 Year Vasicek

Scholes Williams

Dimson

Market Model

Vasicek

2 Year -
Scholes Williams

OO O O©0|[(0 |0 NN NNOjoo|o | O

Dimson

[EEY
o

Market Model

[EEN
o

Vasicek

1 Year
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o

Scholes Williams

NWHdOO | PP ORFRPOOOODOO0OO0O|O0|0O|O
O INO | |00 |O©|0|0|0 |00 NN N Noo o o

[EEY
o

Dimson
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Table 9 represents the hypothesis test results. Only 3 of 120 the null hypothesis,
which are performed for periods of 2 years, 3 years, 4 years and 5 years, is not
rejected and this results demonstrate that at least one return interval among daily,
weekly and monthly returns gives different beta estimation for market. The rows for
one year period show the comparison results for daily and weekly. The inference that
the difference between daily and weekly average of beta does not differ sharply can

be made.
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Figure 3 : Trends of Daily and Weekly Market Betas Estimated by Market Model

The standard market model’s market betas for daily and weekly return intervals are
illustrated by Figure 3. The movements in mean betas are close to each other and
their directions are same except 2005. The descriptive statistics for standard market
models imply that the average beta is higher when frequency of return decreases.
However, daily beta is higher than weekly beta in 4 of 10 sub periods. Moreover,
there is a similarity between other figures and it is that the difference between
intervals and the difference between methods reach their highest value in 2008 and
2011.
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4.3 Beta Stability

The stability of betas is investigated in this section of thesis. Stability is an issue
about betas that investigated by many researchers. In the literature, there are many
studies on stability in different stocks markets and most of them are for developed
markets. There are few works which examines stability in BIST a.k.a Istanbul Stock
Exchange (ISE). Odabasi (2003) and Oran and Soytas (2010) research the stability in

ISE and the results of these studies demonstrate the instability of betas.

The annual markets betas have change over years as it is shown by Figure 1 and
Figure 2. This picture arouses a suspicion about stability of betas. The method for
examining stability in this work is similar to one used by Oran and Soytas (2010).
The dummies are added to the standard market model in order to see whether there is

a change in beta or alfa. The extended model for stability is presented below.
Rit = ay; + ay;:Di + B1iRme + P1iDiRme + & (10)

Where R;; is the return of stock i at time t, a;; is the intercept term of stock i before
the breakpoint, B;; is the beta of stock i before the breakpoint, a,; is the additive
intercept term of stock i after the breakpoint , ,; is the additive beta of stock i before
the breakpoint, D; is the dummy variable of stock I, R,,; is the return of market index

at time t, and ¢, is the error term of model.

The dummy variable takes value of zero before the breakpoint time and takes value
of one after the breakpoint. The time, which divides the period into two, is selected
as randomly and it is different for each stock. The criterion for the date is that there
should be at least one year data from beginning and ending because there should be
enough data for estimation. Therefore, the date is selected after first year and last
year are omitted and each date between them has equal probability for being chosen.
The only exception is that 2 year length periods as there is no data between first year

and last year. Thus, the beginning of second year is taken as a breakpoint.
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The duration of investigation periods starts with the whole period between 2005 and
2014 and then the oldest year is dropped in the next investigated period. The shortest
period’s length is two year and thus the number sub period is nine. In the scope of

examination for stability, three return intervals are reviewed separately.
The binomial test is used for testing the null hypothesis for stability.
The hypothesis for beta and alfa, tested by binomial test, is stated below;
Ho: There is no significant change in the beta of stocks through time

Hi: There is a significant change in the beta of stocks through time

Ho: There is no significant change in the alfa of stocks through time

Hi: There is a significant change in the alfa of stocks through time

The stability test results and related statistics are reported in Table 9. Number of
significant alfa and beta dummies, mean of alfa dummies and beta dummies and the
probability of outcomes according to binomial test are provided in table. The number
of significant beta dummies is highest in daily return interval and it is followed by
weekly and monthly. However, the difference in numbers between daily return and
others is large. On the other hand, there is no difference between return intervals for
number of significant alfa dummies. Moreover, the length of period does not seem to
have an effect on both of the coefficients of dummies.

The result of binomial test for alfa dummies show that alfa values of the stocks have
stability over periods. The only exception is that the daily period between 2009 and
2014 and its p-value is lower than critical value. In the stability of betas, there is an
reverse of the situation in alfas. There is instability in the beta coefficients of stock in

all periods except monthly return period of 2012-2014.
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Table 10: Results and Statistics for Stability Tests Outcomes by Length of Estimation Periods and

Return Intervals

N_um_b_er of Average of Binomial Test's P-
Significant Value

Tr_\e Return Alfa Beta
Period | Interval Alfa Beta Alfa Beta
Dummy | Dummy Du;nm Du;nm Dummy | Dummy
Daily 8 84 | 0.000 | -0.026 | 0690 | 0.000
22%0154_ Weekly | 10 28 | 0.000 | -0.063 | 0436 | 0.000
Monthly | 12 21 | 0.003 | -0.105 | 0218 | 0.001
Daily 9 88 | 0.000 | -0.055 | 0564 | 0.000
o [Weekly [ 10 26 | 0.001 | -0.044 | 0436 | 0.000
Monthly | 5 26 | 0.003 | -0.045 | 0943 | 0.000
Daily 7 87 | 0.000 | -0.032 | 0800 | 0.000
22%011' Weekly | 9 30 | 0.001 | -0069 | 0564 | 0.000
Monthly | 8 23 | 0.003 | -0.102 | 0690 | 0.000
Daily 8 87 | 0.000 | -0.039 | 0690 | 0.000
22%0131' Weekly | 4 46 | 0000 | -0117 | 0976 | 0.000
Monthly | 8 27 |-0002 | -0.150 | 0690 | 0.000
Daily 17 79 | -0.001 | -0.014 | 0014 | 0.000
oy [ Weekly | 10 25 | -0.003 | -0.050 | 0436 | 0.000
Monthly | 12 19 |-0.009 | -0043 | 0218 | 0.007
Daily 8 87 | 0.000 | -0.119 | 0690 | 0.000
e [Weekly [ 11 50 | 0.000 | -0.177 | 0318 | 0.000
Monthly | 12 28 | -0.005 | -0.185 | 0218 | 0.000
Daily 14 89 | 0.000 | -0.113 | 0086 | 0.000
22%1114 Weekly | 7 45 | 0001 | -0.156 | 0.800 | 0.000
Monthly | 11 22 | 0006 | -0.121 | 0318 | 0001
Daily 11 54 | 0.000 | 0048 | 0318 | 0.000
e [ Weekly | 12 17 | 0001 | 0130 | 0218 | 0.027
Monthly | 10 12 | 0009 | 0091 | 0436 | 0218
Daily 12 62 | 0.001 | -0.159 | 0218 | 0.000
S [Weekly | 14 18 | 0.004 | -0.135 | 0086 | 0014
Monthly | 8 24 | 0011 | -0509 | 0690 | 0.000
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4.4 Forecast Performance of Estimated Betas

Betas have different usage areas in the literature and they are not use solely for
predicting historical responsiveness of stocks. One of them is predicting future
movement of stocks. In this part of this thesis, the forecast of stocks’ returns is
carried out by using the betas and alfas estimated over stocks’ reaction to market
movements. The data in the estimations is belong to period between 2005 and 2014
and realized returns of stocks in 2015 are used for measuring the forecast
performance of estimated betas by different estimation methods, duration of
estimation and return intervals. The procedure in the evaluation of forecast
performance is as follows. Firstly, the periods whose betas are used end in 2014 and
their start depend on the length of them. The start years for five years, four years,
three years and two years are 2010, 2011, 2012 and 2013, respectively and one year
period begins in 2014. Three return intervals take a part in predictions and they
forecast only their own data. To explain clearly, daily returns, weekly returns and
monthly returns are forecasted by the betas estimated from the interval that which
they are. The four methods in the estimation part are included in this section. The
number of observation is 253 for daily returns, 52 for weekly returns and 12 for

monthly returns.

The mean absolute deviation and mean square of errors are the criterions that
evaluation based on. They are calculated for each stock and the sum of them is taken
as the performance result of a method. The return intervals are not compared because
the observation numbers in them are different. Moreover, the size of change in return
intervals are different because the frequencies of return measure reflected by them

are different.
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Table 11 : Sum of MAD and Sum of MSE for Forecast Errors of Estimated Betas by Periods and Return Intervals

Return Sum of MAD Sum of MSE
Estimation Period | Interval SMM SW Dimson Vasicek SMM SW Dimson Vasicek

Daily 2.8538 2.8692 2.8678 2.8538 26.8864 26.9707 26.9606 26.8827

2010-2014 Weekly 6.2313 6.3069 6.2924 6.2216 26.9686 27.4112 27.3360 26.9175
Monthly 14.0987 14.4346 14.5040 14.0093 27.1247 27.9088 28.0868 26.9425

Daily 2.8496 2.8665 2.8645 2.8492 26.9204 27.0043 26.9901 26.9129

2011-2014 Weekly 6.2215 6.3173 6.3141 6.2076 26.9935 27.4716 27.4595 26.9261
Monthly 14.1461 14.6029 14.6599 14.0319 27.4324 28.4226 28.5648 27.1872

Daily 2.8428 2.8532 2.8517 2.8421 26.9907 27.1804 27.1551 26.9777

2012-2014 Weekly 6.2071 6.2441 6.2478 6.1924 26.9513 27.1665 27.1855 26.8817
Monthly 14.0695 14.3576 14.4769 13.9509 27.3099 27.9311 28.2607 27.0724

Daily 2.8479 2.8600 2.8576 2.8467 26.9545 27.1793 27.1399 26.9374

2013-2014 Weekly 6.2311 6.2808 6.2878 6.2085 27.0091 27.2820 27.3237 26.9027
Monthly 14.3375 14.4739 14.6127 14.1506 27.7993 28.2569 28.6688 27.3783

2014 Daily 2.8634 2.8921 2.8879 2.8605 27.2861 27.6401 27.5744 27.2405
Weekly 6.3914 6.4644 6.5633 6.3311 27.7286 28.2355 28.7979 27.4346




Table 10 summarizes the outcome of the forecasts and sum of MAD and sum of
MSE are reported differently for periods, methods and return intervals. The
performances are evaluated in the order of daily, weekly and monthly. Firstly, the
smallest values for sum of MAD of each method in daily returns are in the period
between 2012 and 2014. According to them, Vasicek’s betas have the best

performance and standard market model’s betas are close to it.

However, the length of best performer period changes when the sum of MSE is
considered. In that case, the estimation period of 2010-2014 has the lowest values
and the ranking between methods is same as period of 2012-2014. Secondly,
standard market model, Scholes Williams, Dimson and Vasicek methods forecast
weekly returns better with betas of the period between 2012 and 2014 comparing to
other periods. This result is indicated by both of the measurements of forecast errors.
Vasicek method’s forecast best among all methods. Thirdly, monthly betas’
prediction performance is analyzed. Sum of MAD and sum of MSE highlight the
period of 2012-2014 as the minimums of all methods and Vasicek’ betas perform

better than others.

In summary, there are two consequences according to forecast outputs. The first one
is that three years is the optimum period of beta estimation because all methods have
their lowest error score in that long except Vasicek’s weekly betas. The second result
is that Vasicek method forecast the return of stock with smaller error than other

methods.
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CHAPTER 5

CONCLUSION

In this thesis, the betas of stocks in Borsa Istanbul are examined in the period
between 2005 and 2014. They are calculated based on different methods, different
sub periods and return interval, separately. The stability of betas is analyzed and the
forecast performances of betas are compared. The data is collected from database of
Thomson Reuters and the prices are adjusted for stock related issues such as, stocks
splits, dividend payment, etc. The daily, weekly and monthly return intervals are
used and the returns are calculated as logarithmic return. The entire period is divided
into sub periods and starts and ends are determined as including the complete data of

a year.

Beta estimates are estimated with four different estimation techniques as standard
market model, Scholes Williams, Dimson and Vasicek. The descriptive statistics
indicates the difference in market beta of methods and the formal test are conducted
to whether there is a statistically meaningful difference. The results of test prove that
there is a significant difference in mean betas between methods in longer periods. As
the estimation periods shorten, the market betas do not differ significantly.
Moreover, the claim that the return intervals have an effect on average betas is tested

and it is found that averages of betas are different in different return intervals.

The number of estimated market betas is 440 and the values of market betas are
mainly lower than one in daily and weekly returns. This result is different from
theoretical expectation because the beta is defined as the proportion of covariance
between stock i and market portfolio to variance of market portfolio. For the market,
the expected value of beta is equal to one from the definition. This result could be

caused by the stocks, which are not included in the study because of the insufficient
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observation but in the coverage of index. Otherwise, the reason could be related to

market efficiency or data

The stability of betas is investigated in different length of periods and return intervals
by using market model. The dummy variables are added to market model and the
probability of number of occurrences is evaluated by binomial test under null
hypothesis that betas are stable. The results prove that the betas are instable over time

and the alfas are found as stable in the contrary.

The performance of beta estimation techniques in forecast is measured in this study.
The realized returns of stocks in 2015 are predicted by the historical betas of daily,
weekly and monthly return intervals and mean absolute deviation and mean square of
errors are used for comparisons. The betas from the period between 2012 and 2014
perform better than other periods and the method, which has lowest error, is the

vasicek adjustment.

The results of this study are in line with the literature. The findings are summarized
as the difference in betas estimations by method and return intervals, smaller market
betas than one, instability in betas. The similar outcomes to this dissertation are

reported by studies on Turkish stock market.

In future studies, betas of stocks could be examined by the different data sets from
Borsa Istanbul and other methods. For data, the other indices in Borsa Istanbul could
be used and the number of stocks in the study could be increased. Moreover, working
with an index and the all stocks covered by that index, the more precise conclusion
could be drawn for market beta. As this study and literature shows, the betas have
time varying behavior. The effectiveness of dynamic estimation techniques under
instability could be examined. Finally, the forecast performance of beta estimates

could be analyzed further by different periods for forecast.
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APPENDICES

A. LIST OF STOCKS INCLUDED IN THE STUDY

Table 12 : The List of Stock Used in the Study and their observation numbers by return interval

Ticker | Number of Observations
Symbol | Daily | Weekly [Monthly
ADANA | 2517 521 121
ADBGR | 2517 521 121
ADEL 2517 521 121
ADNAC | 2517 521 121
AEFES 2517 521 121
AFYON | 2516 521 121
AGYO 2516 521 121
AKBNK | 2517 521 121
AKCNS | 2517 521 121
AKENR | 2517 521 121
AKGRT | 2517 521 121
AKSA 2517 521 121
AKSUE | 2515 521 121
ALARK | 2517 521 121
ALCAR | 2517 521 121
ALCTL | 2517 521 121
ALGYO | 2517 521 121
ALKA 2517 521 121
ALKIM | 2517 521 121
ALYAG | 2516 521 121
ANACM| 2517 521 121
ANHYT | 2517 521 121
ANSGR | 2517 521 121
ARCLK | 2517 521 121
ARENA | 2517 521 121
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Table 12 : The List of Stock Used in the Study and their observation numbers by return intervals
(cont’d)

Ticker | Number of Observations
Symbol | Daily [ Weekly |Monthly
ARSAN | 2517 521 121
ASELS | 2517 521 121
ASLAN | 2516 521 121
ASUZU | 2517 521 121
ATAGY | 2517 521 121
ATEKS | 2517 521 121
AVGYO| 2516 521 121
AYEN 2517 521 121
AYGAZ | 2512 521 121
BAGFS | 2517 521 121
BAKAB | 2517 521 121
BANVT | 2517 521 121
BFREN | 2517 521 121
BJKAS | 2516 521 121
BOLUC | 2517 521 121
BOSSA | 2517 521 121
BOYNR | 2517 521 121
BOYP 2517 521 121
BRISA | 2517 521 121
BRSAN | 2517 521 121
BRYAT | 2517 521 121
BSOKE | 2517 521 121
BTCIM | 2517 521 121
BUCIM | 2517 521 121
BURCE | 2517 521 121
CELHA | 2517 521 121
CEMTS | 2517 521 121
CIMSA | 2517 521 121
CLEBI | 2517 521 121
CMBTN | 2517 521 121
CMENT | 2517 521 121
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Table 12 : The List of Stock Used in the Study and their observation numbers by return intervals
(cont’d)

Ticker | Number of Observations
Symbol | Daily | Weekly [Monthly
COMDO| 2516 521 121
CRDFA | 2517 521 121
DAGHL | 2513 521 121
DENCM | 2517 521 121
DERIM | 2516 521 121
DEVA 2517 521 121
DGGYO | 2517 521 121
DGKLB | 2516 521 121
DGZTE | 2517 521 121
DITAS 2517 521 121
DMSAS | 2517 521 121
DOAS 2517 521 121
DOHOL | 2516 521 121
DURDO | 2517 521 121
DYOBY | 2516 521 121
ECILC 2517 521 121
ECZYT | 2517 521 121
EDIP 2517 521 121
EGCYH | 2516 521 121
EGCYO | 2517 521 121
EGEEN | 2516 521 121
EGGUB | 2517 521 121
EGLYO | 2515 521 121
EGSER | 2517 521 121
EMKEL | 2514 521 121
ENKAI 2517 521 121
ERBOS | 2517 521 121
EREGL | 2514 521 121
ERSU 2512 521 121
ESCOM | 2517 521 121
FENER | 2517 521 121
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Table 12 : The List of Stock Used in the Study and their observation numbers by return intervals
(cont’d)

Ticker | Number of Observations
Symbol | Daily [ Weekly |Monthly
FINBN 2516 521 121
FMIZP 2517 521 121
FROTO | 2517 521 121
GARAN | 2517 521 121
GARFA | 2517 521 121
GENTS | 2517 521 121
GEREL | 2517 521 121
GLYHO | 2514 521 121
GOODY | 2517 521 121
GSDDE | 2517 521 121
GSDHO | 2517 521 121
GSRAY | 2516 521 121
GUBRF | 2517 521 121
GUSGR | 2517 521 121
HEKTS | 2517 521 121
HURGZ | 2517 521 121
IEYHO | 2496 518 121
IHEVA | 2517 521 121
IHLAS | 2513 521 121
IHMAD | 2509 521 121
INDES 2517 521 121
INTEM | 2517 521 121
IPEKE 2517 521 121
ISCTR 2517 521 121
ISFIN 2517 521 121
ISGSY 2517 521 121
ISGYO | 2517 521 121
IZMDC | 2517 521 121
IZOCM | 2517 521 121
KARSN | 2517 521 121
KARTN | 2517 521 121
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Table 12 : The List of Stock Used in the Study and their observation numbers by return intervals
(cont’d)

Ticker | Number of Observations
Symbol | Daily | Weekly [Monthly
KCHOL | 2511 521 121
KENT 2517 521 121
KERVT | 2517 521 121
KIPA 2517 521 121
KLMSN | 2517 521 121
KNFRT | 2517 521 121
KONYA | 2517 521 121
KORDS | 2517 521 121
KOZAA | 2516 521 121
KRDMA| 2517 521 121
KRDMB | 2517 521 121
KRDMD| 2517 521 121
KRSTL | 2517 521 121
KUTPO | 2516 521 121
LOGO 2517 521 121
MAALT | 2517 521 121
MAKTK | 2512 521 121
MARTI | 2517 521 121
MERKO | 2517 521 121
METRO | 2515 521 121
MGROS | 2515 521 121
MIPAZ 2517 521 121
MNDRS | 2517 521 121
MRDIN | 2517 521 121
MRSHL | 2517 521 121
NETAS | 2516 521 121
NTHOL | 2516 521 121
NTTUR | 2516 521 121
NUGYO | 2517 521 121
NUHCM| 2517 521 121
OLMIP | 2515 521 121
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Table 12 : The List of Stock Used in the Study and their observation numbers by return intervals
(cont’d)

Ticker | Number of Observations
Symbol | Daily | Weekly |Monthly
OTKAR | 2517 521 121
0ZGYO| 2517 521 121
PARSN | 2517 521 121
PEGYO | 2515 521 121
PENGD | 2517 521 121
PETKM | 2508 520 121
PETUN | 2517 521 121
PIMAS | 2517 521 121
PINSU 2517 521 121
PKART | 2517 521 121
PNSUT | 2517 521 121
PRKAB | 2517 521 121
PRKME | 2517 521 121
RHEAG | 2515 521 121
SAHOL | 2517 521 121
SANKO | 2517 521 121
SARKY | 2517 521 121
SASA 2517 521 121
SISE 2517 521 121
SKBNK | 2516 521 121
SKTAS | 2517 521 121
SODA 2517 521 121
SONME| 2514 521 121
TATGD | 2516 521 121
TBORG | 2517 521 121
TCELL | 2515 521 121
TEKST | 2517 521 121
TEKTU | 2515 521 121
THYAO| 2510 520 121
TIRE 2516 521 121
TOASO | 2517 521 121

60



Table 12 : The List of Stock Used in the Study and their observation numbers by return intervals
(cont’d)

Ticker | Number of Observations
Symbol | Daily [ Weekly |Monthly
TRCAS | 2517 521 121
TRKCM | 2517 521 121
TSKB 2517 521 121
TTRAK | 2517 521 121
TUKAS | 2517 521 121
TUPRS | 2512 521 121
ULKER | 2517 521 121
UNYEC | 2517 521 121
USAK 2515 521 121
USAS 2517 521 121
VAKFN | 2517 521 121
VAKKO| 2517 521 121
VESTL | 2517 521 121
VKGYO| 2516 521 121
VKING | 2516 521 121
YATAS | 2517 521 121
YAZIC | 2517 521 121
YGYO | 2516 521 121
YKBNK | 2515 521 121
YKGYO| 2515 521 121
YUNSA | 2517 521 121
YYAPI 2515 521 121
ZOREN | 2517 521 121
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B. DESCRIPTIVE STATISTICS OF BETAS BY METHODS AND PERIODS

Table 133 : Descriptive Statistics of Betas Estimated by Market Model with length of Five Years

Standard Market Model's Betas - 5 Years

Estlm_atlon Return Average Median Maximum Minimum Star]da}rd Skewness Kurtosis
Period Interval Beta Deviation

Daily 0.7903 0.7908 1.3829 0.3909 0.1690 0.3291 3.8413

2010-2014 Weekly 0.8054 0.7950 1.4219 0.3821 0.1896 0.2798 2.9956
Monthly 0.8924 0.8818 1.5080 0.2163 0.2741 -0.1267 2.8090

Daily 0.7749 0.7557 1.3781 0.3772 0.1643 0.6762 4.1900

2009-2013 Weekly 0.7905 0.7819 1.3776 0.3658 0.1881 0.3279 3.0222
Monthly 0.9139 0.9296 1.4846 0.2874 0.2611 -0.2351 2.5706

Daily 0.7956 0.7729 1.4155 0.3540 0.1761 0.5197 3.8708

2008-2012 Weekly 0.8613 0.8436 1.4337 0.3232 0.2108 0.2548 2.8175
Monthly 0.9558 0.9519 1.6196 0.2313 0.2769 -0.1443 2.7222

Daily 0.7997 0.7837 1.4292 0.3187 0.1776 0.4225 3.9141

2007-2011 Weekly 0.8576 0.8350 1.4644 0.3410 0.2067 0.2984 2.9531
Monthly 0.9737 0.9680 1.7691 0.1947 0.2843 -0.0674 2.8155

Daily 0.7955 0.7802 1.4234 0.2215 0.1896 0.2699 3.7743

2006-2010 Weekly 0.8238 0.7971 1.4362 0.3297 0.2165 0.3165 2.9981
Monthly 0.9553 0.9446 1.8845 0.0995 0.3027 -0.0757 3.1886

Daily 0.7842 0.7615 1.3710 0.2190 0.1937 0.3440 3.8993

2005-2009 Weekly 0.8251 0.8053 1.5109 0.3128 0.2228 0.3259 3.0976
Monthly 0.9565 0.9416 1.7822 0.1836 0.2996 0.0124 3.0197
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Table 14 : Descriptive Statistics of Betas Estimated by Market Model with length of Four Years

Standard Market Model's Betas - 4 Years

Est|m_at|on Return Average Median Maximum Minimum Star]da}rd Skewness Kurtosis
Period Interval Beta Deviation

Daily 0.7718 0.7747 1.3840 0.3432 0.1849 0.2701 3.7466

2011-2014 Weekly 0.7779 0.7729 1.4526 0.3536 0.2049 0.3978 3.2589
Monthly 0.8595 0.8764 1.6354 -0.0437 0.2976 -0.0118 3.2641

Daily 0.8178 0.8251 1.3423 0.4057 0.1677 0.1534 3.3023

2010-2013 Weekly 0.8360 0.8291 1.4177 0.3799 0.1949 0.2106 2.6363
Monthly 0.9510 0.9479 1.7785 0.1827 0.2957 -0.0174 3.0002

Daily 0.7715 0.7562 1.4041 0.4124 0.1675 0.7641 4.4976

2009-2012 Weekly 0.8062 0.7902 1.4179 0.3397 0.2008 0.2297 2.8848
Monthly 0.8854 0.9095 1.4905 -0.0034 0.2914 -0.2733 2.5871

Daily 0.8087 0.7898 1.4129 0.3544 0.1777 0.4227 3.6887

2008-2011 Weekly 0.8786 0.8621 1.4847 0.3335 0.2136 0.2100 2.8734
Monthly 0.9925 0.9829 1.6935 0.1876 0.2876 -0.1720 2.8722

Daily 0.7808 0.7592 1.4503 0.2063 0.1936 0.2959 3.8338

2007-2010 Weekly 0.8361 0.8083 1.4696 0.2815 0.2208 0.2587 2.9896
Monthly 0.9598 0.9692 1.8565 -0.0028 0.3109 -0.2017 3.2568

Daily 0.7859 0.7705 1.4294 0.1882 0.2011 0.2678 3.7787

2006-2009 Weekly 0.8117 0.7985 1.5063 0.2921 0.2345 0.3240 3.0678
Monthly 0.9461 0.9335 1.9637 0.0436 0.3193 -0.0254 3.2703

Daily 0.8117 0.7941 1.3699 0.2201 0.1930 0.1697 3.7663

2005-2008 Weekly 0.8573 0.8404 1.6086 0.3133 0.2303 0.2415 3.1109
Monthly 0.9781 0.9365 1.8837 0.2353 0.3041 0.1835 2.9892
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Table 15 : Descriptive Statistics of Betas Estimated by Market Model with length of Three Years

Standard Market Model's Betas - 3 Years

Estlm_atlon Return Average Median Maximum Minimum Star_lde}rd Skewness Kurtosis
Period Interval Beta Deviation

Daily 0.7130 0.7028 1.4168 0.2612 0.2046 0.4540 3.8563

2012-2014 Weekly 0.6873 0.6733 1.4526 0.2268 0.2296 0.6729 3.7314
Monthly 0.7738 0.7590 1.7357 -0.2637 0.3125 -0.0590 3.5090

Daily 0.8029 0.7996 1.3826 0.3428 0.1859 0.0605 3.2213

2011-2013 Weekly 0.8108 0.7987 1.4529 0.3201 0.2116 0.2769 2.9131
Monthly 0.9232 0.9391 2.0382 -0.1790 0.3265 0.1301 3.7238

Daily 0.8390 0.8581 1.3769 0.4198 0.1715 0.0711 3.3586

2010-2012 Weekly 0.8886 0.8886 1.4967 0.3861 0.2201 0.0855 2.6405
Monthly 0.9257 0.9249 1.8973 -0.0152 0.3475 -0.2691 3.4272

Daily 0.7929 0.7798 1.3972 0.4350 0.1656 0.6377 4,0724

2009-2011 Weekly 0.8317 0.8315 1.4038 0.3601 0.2027 0.1699 2.6404
Monthly 0.9376 0.9623 1.5477 0.1879 0.3039 -0.1908 2.4375

Daily 0.7872 0.7681 1.4358 0.2630 0.1964 0.2824 3.5709

2008-2010 Weekly 0.8572 0.8336 1.4948 0.2668 0.2311 0.1533 2.9196
Monthly 0.9776 0.9801 1.7836 -0.0202 0.3158 -0.2981 3.3567

Daily 0.7666 0.7417 1.4621 0.1630 0.2078 0.2878 3.8642

2007-2009 Weekly 0.8240 0.8046 1.5604 0.1995 0.2417 0.2768 3.1815
Monthly 0.9511 0.9502 1.9497 -0.0801 0.3277 -0.1473 3.4553

Daily 0.8179 0.8006 1.4171 0.1916 0.2023 0.0571 3.5914

2006-2008 Weekly 0.8430 0.8230 1.6120 0.2860 0.2453 0.2572 3.0622
Monthly 0.9601 0.9172 2.1492 0.0877 0.3299 0.1933 3.4321

Daily 0.8011 0.7891 1.4368 0.2196 0.2027 0.1446 3.7643

2005-2007 Weekly 0.7924 0.8061 1.5170 -0.0082 0.2522 -0.0608 3.5429
Monthly 0.9376 0.9392 2.0887 -0.3525 0.3888 -0.2274 3.2025
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Table 16 : Descriptive Statistics of Betas Estimated by Market Model with length of Two Years

Standard Market Model's Betas - 2 Years

Estlm_a tion Return Average Beta Median Maximum Minimum Star_lda}rd Skewness Kurtosis
Period Interval Deviation

Daily 0.7339 0.7307 1.4088 0.2678 0.2107 0.3129 3.3293

2013-2014 Weekly 0.7031 0.6913 1.4270 0.1792 0.2390 0.3553 3.2163
Monthly 0.8404 0.8658 1.6788 -0.6548 0.3786 -0.5043 3.7460

Daily 0.7432 0.7367 1.3450 0.2732 0.2098 0.2424 3.2441

2012-2013 Weekly 0.7112 0.6879 1.5412 0.1603 0.2441 0.4991 3.2565
Monthly 0.8532 0.8397 2.0299 -0.0917 0.3381 0.1181 3.4373

Daily 0.8225 0.8471 1.4910 0.3467 0.2016 -0.0297 3.3369

2011-2012 Weekly 0.8765 0.8674 1.6985 0.2349 0.2571 0.1079 3.0857
Monthly 0.8787 0.8585 2.3066 -0.4100 0.4033 0.1010 4.3656

Daily 0.8892 0.9010 1.3401 0.4011 0.1720 -0.0591 3.0225

2010-2011 Weekly 0.9523 0.9463 1.5794 0.4141 0.2357 0.1281 2.5377
Monthly 1.0613 1.0547 2.1767 -0.0918 0.4070 0.2078 3.4409

Daily 0.7302 0.7046 1.4447 0.2192 0.1935 0.5981 4.,0543

2009-2010 Weekly 0.7415 0.7427 1.4845 0.1757 0.2390 -0.0500 3.0393
Monthly 0.8373 0.8852 1.7088 -0.5278 0.4081 -0.6615 3.5979

Daily 0.7700 0.7393 1.4480 0.2176 0.2153 0.2490 3.6182

2008-2009 Weekly 0.8464 0.8440 1.6092 0.1618 0.2559 0.1544 3.1088
Monthly 0.9696 0.9699 1.8593 -0.1192 0.3345 -0.2877 3.5448

Daily 0.8029 0.7934 1.4568 0.1641 0.2110 0.0282 3.6785

2007-2008 Weekly 0.8674 0.8517 1.7158 0.1723 0.2613 0.1464 3.1606
Monthly 0.9693 0.9551 2.2161 0.0031 0.3438 0.1486 3.3847

Daily 0.8122 0.8293 1.4225 0.1415 0.2192 -0.0476 3.5588

2006-2007 Weekly 0.7356 0.7177 1.5372 -0.2694 0.2870 -0.0867 3.8354
Monthly 0.8739 0.9114 2.2952 -1.0190 0.5230 -0.3063 3.56444

Daily 0.8255 0.8090 1.4514 0.1703 0.2195 0.1855 3.3446

2005-2006 Weekly 0.8267 0.8480 1.6936 -0.0735 0.2773 -0.0616 3.1843
Monthly 0.9678 0.9577 2.1285 -0.4131 0.4170 -0.2515 3.4362
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Table 17 : Descriptive Statistics of Betas Estimated by Market Model with length of One Year

Standard Market Model's Betas - 1 Year

Est|m_at|0n Return Average Median Maximum Minimum Star]da}rd Skewness Kurtosis
Period Interval Beta Deviation

2014 Daily 0.6233 0.6094 1.6271 0.0533 0.2353 0.8846 5.3858

Weekly 0.6035 0.5948 1.6126 -0.1741 0.2990 0.3363 3.7888

2013 Daily 0.7820 0.7749 1.3668 0.2755 0.2219 0.1172 2.8329

Weekly 0.7381 0.7240 1.5191 0.0206 0.2624 0.2025 2.9489

2012 Daily 0.6149 0.6043 1.5880 -0.0072 0.2524 0.6109 4.7375

Weekly 0.6332 0.6102 1.7382 -0.3562 0.3634 0.3982 3.4659

2011 Daily 0.9039 0.9110 1.4486 0.3622 0.2131 -0.1497 2.7129

Weekly 0.9905 1.0110 1.8996 -0.1622 0.2961 -0.0801 3.4746

2010 Daily 0.8672 0.8899 1.3791 0.1173 0.1972 -0.2433 3.4373

Weekly 0.8995 0.8964 1.8025 0.0523 0.2818 0.1704 3.1779

2009 Daily 0.6340 0.6068 1.5039 0.0098 0.2426 0.7796 4.4323

Weekly 0.6150 0.6339 1.4961 -0.4038 0.3265 -0.1482 3.9080

2008 Daily 0.8211 0.8091 1.4332 0.1667 0.2253 -0.0780 3.4344

Weekly 0.9052 0.8961 1.8405 0.1112 0.2922 0.0505 3.1317

2007 Daily 0.7556 0.7510 1.5069 -0.0242 0.2261 0.1204 3.8699

Weekly 0.7116 0.7118 1.5871 -0.3223 0.3024 -0.0589 3.9945

2006 Daily 0.8642 0.8547 1.4346 0.1234 0.2579 -0.1490 3.0608

Weekly 0.7527 0.7344 1.7128 -0.2576 0.3526 0.0085 3.0122

2005 Daily 0.7681 0.7512 1.4717 0.1464 0.2362 0.2757 3.0047

Weekly 0.9057 0.9066 1.7393 0.1229 0.3096 0.0134 2.8722
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Table 18 : Descriptive Statistics of Betas Estimated by Scholes Williams Method with length of Five Years

Scholes-Williams Betas - 5 Year

Estimation

Return

Average

Standard

Period Interval Beta Median Maximum Minimum Deviation Skewness Kurtosis
Daily 0.8299 0.8342 1.3814 0.3613 0.1816 0.0865 3.0006

2010-2014 Weekly 0.8746 0.8675 1.7836 0.2687 0.2605 0.1426 3.1776
Monthly 0.9185 0.9088 2.1219 -0.7511 0.4249 -0.3660 4.1750

Daily 0.8014 0.7959 1.3426 0.4303 0.1684 0.4272 3.2799

2009-2013 Weekly 0.8885 0.8808 1.4707 0.2979 0.2572 0.0777 2.4523
Monthly 0.9862 0.9968 1.9217 -0.7492 0.3812 -0.4420 4.4535

Daily 0.8525 0.8420 1.3336 0.3869 0.1852 0.1114 2.9372

2008-2012 Weekly 0.9804 0.9807 1.6704 0.0860 0.2841 -0.0303 2.9454
Monthly 1.1137 1.1084 2.0846 -0.3338 0.4133 -0.2613 3.5858

Daily 0.8549 0.8470 1.3702 0.3678 0.1836 0.0922 3.0531

2007-2011 Weekly 0.9653 0.9673 1.7411 0.0962 0.2863 0.0393 2.9681
Monthly 1.1507 1.1388 2.2124 -0.3419 0.4210 -0.2105 3.7849

Daily 0.8283 0.8234 1.3840 0.2613 0.1959 0.1482 3.1554

2006-2010 Weekly 0.9180 0.8985 1.6954 0.0656 0.3026 0.0041 2.9454
Monthly 1.1197 1.1172 2.2374 -0.1175 0.4194 -0.2660 3.6385

Daily 0.8190 0.8151 1.3451 0.2595 0.1990 0.2136 3.3647

2005-2009 Weekly 0.9293 0.9264 1.7282 0.1051 0.2963 0.1170 2.9716
Monthly 1.1446 1.1189 2.2544 0.1105 0.3946 -0.0182 3.4760
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Table 19 : Descriptive Statistics of Betas Estimated by Scholes Williams Method with Length of Four Years

Scholes-Williams Betas - 4 Years

Est|m_at|on Return Average Median Maximum Minimum Star]da}rd Skewness Kurtosis
Period Interval Beta Deviation

Daily 0.8154 0.8123 1.4113 0.2748 0.1997 0.0960 3.0378

2011-2014 Weekly 0.8843 0.8775 1.6629 0.2493 0.2691 0.1648 2.8407
Monthly 0.9545 0.9589 2.2667 -0.8194 0.4554 -0.2597 4.0241

Daily 0.8606 0.8765 1.3839 0.3990 0.1855 -0.0399 2.7237

2010-2013 Weekly 0.9592 0.9547 2.0927 0.2745 0.2899 0.3084 3.7690
Monthly 0.9878 0.9862 2.3155 -0.9524 0.5069 -0.1174 3.6588

Daily 0.8203 0.8055 1.3519 0.4732 0.1697 0.3626 3.1424

2009-2012 Weekly 0.8642 0.8491 1.5855 0.1128 0.3038 0.0731 2.5637
Monthly 0.9841 1.0068 2.2159 -0.4773 0.4629 -0.2419 3.2482

Daily 0.8658 0.8565 1.3292 0.3863 0.1866 0.0042 2.9365

2008-2011 Weekly 1.0056 1.0186 1.7935 0.0494 0.2999 -0.0299 3.1354
Monthly 1.1595 1.1593 2.2413 -0.4310 0.4187 -0.3723 4.0370

Daily 0.8216 0.8164 1.4049 0.2692 0.2000 0.0991 3.1729

2007-2010 Weekly 0.9277 0.9332 1.7630 -0.0149 0.3096 -0.0453 3.2038
Monthly 1.1185 1.1278 2.3889 -0.5479 0.4432 -0.3641 4.2690

Daily 0.8219 0.8140 1.3879 0.2316 0.2073 0.1100 3.2458

2006-2009 Weekly 0.9263 0.9207 1.7279 0.0311 0.3071 0.0235 2.9980
Monthly 1.1251 1.1117 2.2958 -0.1155 0.4487 -0.1311 3.5143

Daily 0.8510 0.8418 1.3713 0.2529 0.2056 0.0695 3.2048

2005-2008 Weekly 0.9691 0.9471 1.8292 0.2712 0.3130 0.2305 2.8954
Monthly 1.2098 1.1764 2.4829 0.0821 0.4209 0.3663 3.6441
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Table 20 : Descriptive Statistics of Betas Estimated by Scholes Williams Method with length of Three Years

Scholes-Williams Betas - 3 Years

Estlm_atlon Return Average Median Maximum Minimum Star_lde}rd Skewness Kurtosis
Period Interval Beta Deviation

Daily 0.6922 0.6826 1.4239 -0.0023 0.2315 0.4896 3.8847

2012-2014 Weekly 0.7817 0.7684 1.6187 0.0571 0.2688 0.0770 2.8537
Monthly 0.8233 0.8118 2.1275 -1.1587 0.4190 -0.5249 5.7107

Daily 0.8517 0.8535 1.4202 0.3059 0.2065 -0.0489 2.8038

2011-2013 Weekly 0.9798 0.9791 1.9082 0.2632 0.3004 0.3181 3.3174
Monthly 1.0488 1.0404 2.6064 -1.0079 0.5693 -0.1278 3.7247

Daily 0.9203 0.9324 1.4170 0.4158 0.1987 -0.1967 2.7242

2010-2012 Weekly 0.9772 0.9557 2.7868 -0.3097 0.3775 0.4207 5.5249
Monthly 0.9963 1.0234 3.3498 -2.3208 0.7908 -0.6666 5.4136

Daily 0.8427 0.8419 1.3257 0.4908 0.1678 0.1971 2.8657

2009-2011 Weekly 0.8845 0.8793 1.6426 0.0969 0.3347 -0.0745 2.6841
Monthly 1.0177 1.0486 2.2053 -0.6561 0.4481 -0.3189 3.6247

Daily 0.8285 0.8135 1.3628 0.2510 0.2057 0.0141 3.0743

2008-2010 Weekly 0.9659 0.9445 1.8985 -0.0913 0.3263 -0.1324 3.5202
Monthly 1.1211 1.1414 2.4099 -0.6691 0.4400 -0.5221 4.6119

Daily 0.8128 0.8102 1.4128 0.2043 0.2141 0.0597 3.2958

2007-2009 Weekly 0.9391 0.9531 1.8054 -0.0645 0.3147 -0.0076 3.3374
Monthly 1.1252 1.1231 2.5343 -0.5357 0.4735 -0.2082 4.1092

Daily 0.8587 0.8586 1.3943 0.2158 0.2177 -0.0612 3.0700

2006-2008 Weekly 0.9653 0.9555 1.9233 0.2004 0.3305 0.2095 2.8023
Monthly 1.2024 1.1658 2.8233 -0.2298 0.5338 0.3353 3.5828

Daily 0.8193 0.8175 1.4252 0.1058 0.2284 0.0555 3.3745

2005-2007 Weekly 0.8375 0.8133 1.7202 -0.2796 0.3561 0.0023 2.9710
Monthly 1.1907 1.2453 2.4789 -0.6369 0.5584 -0.4603 3.5147
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Table 21 : Descriptive Statistics of Betas Estimated by Scholes Williams Method with Length of Two Years

Scholes-Williams Betas - 2 Years

Estimation

Return

Standard

Peri Average Beta Median Maximum Minimum - Skewness Kurtosis
eriod Interval Deviation
Daily 0.7040 0.6944 1.4352 -0.0657 0.2414 0.2730 3.4694
2013-2014 Weekly 0.7886 0.7863 1.6233 -0.0532 0.2971 -0.1468 2.8395
Monthly 0.8694 0.8975 2.0461 -2.3017 0.4935 -1.8560 12.7364
Daily 0.7129 0.6952 1.5247 0.0058 0.2439 0.3951 3.56622
2012-2013 Weekly 0.8864 0.8725 1.9164 0.1138 0.2976 0.1936 3.2970
Monthly 0.8609 0.8402 2.3591 -1.1902 0.5090 -0.4531 4.9962
Daily 0.9386 0.9499 1.5117 0.2610 0.2366 -0.2897 27771
2011-2012 Weekly 1.0251 0.9767 2.6080 -0.1746 0.3990 0.3703 4.0723
Monthly 1.1364 1.1343 4.2069 -2.7346 0.9458 -0.6431 5.3436
Daily 0.9810 0.9840 1.5066 0.4228 0.2107 -0.1349 2.7852
2010-2011 Weekly 1.1045 1.0584 3.4697 -0.4257 0.4838 0.6002 5.9181
Monthly 1.3137 1.2571 5.5758 -1.0975 0.9491 0.7079 5.4573
Daily 0.7241 0.7246 1.3948 0.0751 0.2047 0.2282 3.7889
2009-2010 Weekly 0.6706 0.6844 1.6326 -1.1790 0.4582 -0.7221 4.8540
Monthly 0.8401 0.8879 2.3731 -1.5899 0.5505 -0.7464 5.1483
Daily 0.8188 0.8195 1.3647 0.1256 0.2235 -0.0638 3.2584
2008-2009 Weekly 0.9816 0.9767 1.9552 -0.1463 0.3346 -0.1176 3.6974
Monthly 1.1329 1.1290 2.5493 -0.6263 0.4721 -0.3547 4.,3802
Daily 0.8580 0.8683 1.4185 0.2212 0.2303 -0.1527 3.0456
2007-2008 Weekly 0.9918 0.9892 2.0267 0.0979 0.3455 0.2581 2.9886
Monthly 1.2274 1.1953 3.3098 -0.8317 0.6052 0.4424 4.4359
Daily 0.8288 0.8323 1.4484 0.0793 0.2555 -0.1462 3.2585
2006-2007 Weekly 0.7836 0.7761 1.8965 -0.5034 0.4123 -0.1225 3.3673
Monthly 1.0554 1.0796 3.6065 -2.3783 0.9994 -0.4268 3.8178
Daily 0.8329 0.8199 1.5266 -0.0055 0.2468 0.1021 3.3161
2005-2006 Weekly 0.8954 0.8784 2.0170 -0.3133 0.4256 0.0692 2.8785
Monthly 1.1972 1.2236 2.5520 -0.6099 0.5407 -0.4224 3.5889
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Table 22 : Descriptive Statistics of Betas Estimated by Scholes Williams Method with Length of One Year

Scholes-Williams Betas - 1 Year

Est|m_at|0n Return Average Median Maximum Minimum Star]da}rd Skewness Kurtosis
Period Interval Beta Deviation

2014 Daily 0.6287 0.6004 1.5689 -0.0375 0.2841 0.3987 3.3640

Weekly 0.6087 0.6394 1.6106 -0.9365 0.3657 -0.2493 4.4426

2013 Daily 0.7355 0.7079 1.5698 -0.0467 0.2638 0.3202 3.1920

Weekly 0.9443 0.9626 2.3464 0.1338 0.3618 0.3112 3.5442

2012 Daily 0.6506 0.6580 1.7473 -0.3295 0.3095 0.3779 3.9714

Weekly 0.8126 0.7970 3.0530 -0.9088 0.4971 0.0144 5.9685

2011 Daily 1.0520 1.0613 1.7580 0.3061 0.2768 -0.1277 2.8221

Weekly 1.2798 1.1398 3.7321 -0.5719 0.5855 0.7579 5.0342

2010 Daily 0.8766 0.8754 1.7903 -0.1615 0.2542 -0.2259 4.2225

Weekly 0.6550 0.6869 5.1817 -3.3195 0.9708 -0.2480 7.4274

2009 Daily 0.6190 0.6137 1.5810 -0.1632 0.2610 0.4144 4.1646

Weekly 0.6576 0.6768 1.7358 -1.0874 0.4811 -0.5101 4.0711

2008 Daily 0.8760 0.8979 1.4458 0.1431 0.2514 -0.2541 3.0854

Weekly 1.0772 1.0390 2.2965 0.0827 0.4086 0.1794 3.1973

2007 Daily 0.7869 0.7970 1.7202 -0.0895 0.2798 0.0667 3.7502

Weekly 0.7083 0.7072 2.2407 -0.6983 0.4264 -0.0249 3.6496

2006 Daily 0.8594 0.8700 1.6497 -0.1208 0.3049 -0.0505 3.1920

Weekly 0.8448 0.8168 2.6474 -1.0065 0.6117 0.1551 3.4630

2005 Daily 0.7913 0.7754 1.5235 0.1486 0.2626 0.1715 2.8734

Weekly 0.9075 0.9039 2.1691 -0.4369 0.4992 -0.0574 3.0222
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Table 23 : Descriptive Statistics of Betas Estimated by Dimson Method with Length of Five Years

Dimson's Betas - 5 Years

Estimation

Return

Average

Standard

Period Interval Beta Median Maximum Minimum Deviation Skewness Kurtosis

Daily 0.8271 0.8325 1.3793 0.3643 0.1801 0.1021 3.0411

2010-2014 Weekly 0.8662 0.8633 1.6789 0.2933 0.2497 0.1246 3.0000
Monthly 0.9344 0.9126 2.1897 -0.8564 0.4424 -0.3216 4.2128

Daily 0.7999 0.7878 1.3417 0.4300 0.1679 0.4463 3.3291

2009-2013 Weekly 0.8523 0.8564 1.4135 0.2004 0.2455 0.0179 2.5292
Monthly 0.9721 0.9777 2.0430 -0.9129 0.4190 -0.4244 4.4248

Daily 0.8562 0.8452 1.3276 0.3884 0.1861 0.0887 2.9059

2008-2012 Weekly 0.9655 0.9656 1.6389 0.1335 0.2686 -0.0091 2.9677
Monthly 1.1104 1.1191 2.1548 -0.3763 0.4251 -0.2692 3.5719

Daily 0.8570 0.8497 1.3691 0.3731 0.1842 0.0815 3.0218

2007-2011 Weekly 0.9513 0.9521 1.7052 0.1447 0.2717 0.0566 2.9739
Monthly 1.1430 1.1396 2.2062 -0.2776 0.4125 -0.1951 3.7507

Daily 0.8299 0.8269 1.3818 0.2641 0.1963 0.1437 3.1353

2006-2010 Weekly 0.9087 0.8953 1.6390 0.1156 0.2880 0.0032 2.9400
Monthly 1.1391 1.1374 2.2726 -0.1509 0.4194 -0.2747 3.7471

Daily 0.8214 0.8160 1.3479 0.2613 0.1999 0.2032 3.3316

2005-2009 Weekly 0.9181 0.8990 1.6830 0.1367 0.2870 0.1376 2.9451
Monthly 1.1331 1.1089 2.2516 0.0972 0.3928 -0.0279 3.4593
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Table 24 : Descriptive Statistics of Betas Estimated by Dimson Method with Length of Four Years

Dimson's Betas - 4 Years

Est|m_at|on Return Average Median Maximum Minimum Star]da}rd Skewness Kurtosis
Period Interval Beta Deviation

Daily 0.8117 0.8148 1.4086 0.2853 0.1973 0.1109 3.0882

2011-2014 Weekly 0.8816 0.8716 1.6683 0.2480 0.2682 0.1678 2.8274
Monthly 0.9661 0.9565 2.3818 -0.9250 0.4770 -0.3284 4.1257

Daily 0.8585 0.8748 1.3801 0.3985 0.1840 -0.0261 2.7458

2010-2013 Weekly 0.9053 0.8985 1.8616 0.2596 0.2591 0.2122 3.4973
Monthly 0.9637 0.9781 2.3501 -0.9605 0.4971 -0.2911 3.9047

Daily 0.8186 0.8070 1.3539 0.4740 0.1697 0.3788 3.1856

2009-2012 Weekly 0.8585 0.8434 1.5076 0.1460 0.2853 0.0495 2.5137
Monthly 1.0048 1.0186 2.4343 -0.4633 0.5119 -0.0809 3.2350

Daily 0.8699 0.8608 1.3226 0.3898 0.1876 -0.0202 2.9101

2008-2011 Weekly 0.9879 0.9936 1.7466 0.1029 0.2812 -0.0152 3.1832
Monthly 1.1569 1.1540 2.3358 -0.4607 0.4332 -0.3882 3.9804

Daily 0.8241 0.8202 1.4034 0.2715 0.2009 0.0875 3.1416

2007-2010 Weekly 0.9151 0.9096 1.6903 0.0443 0.2947 -0.0173 3.1572
Monthly 1.1247 1.1309 2.4023 -0.5149 0.4365 -0.3500 4.2714

Daily 0.8236 0.8175 1.3857 0.2339 0.2079 0.1031 3.2264

2006-2009 Weekly 0.9192 0.9126 1.6969 0.0597 0.2993 0.0141 2.9853
Monthly 1.1308 1.1395 2.3770 -0.1781 0.4499 -0.1425 3.6730

Daily 0.8538 0.8426 1.3792 0.2543 0.2071 0.0652 3.1643

2005-2008 Weekly 0.9527 0.9254 1.7620 0.3145 0.2975 0.2560 2.8772
Monthly 1.1780 1.1527 2.3694 0.1412 0.3982 0.3182 3.5108
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Table 25 : Descriptive Statistics of Betas Estimated by Dimson Method with Length of Three Years

Dimson's Betas - 3 Years

Estlm_atlon Return Average Median Maximum Minimum Star_lde}rd Skewness Kurtosis
Period Interval Beta Deviation

Daily 0.6948 0.6953 1.4066 0.0528 0.2276 0.4968 3.8524

2012-2014 Weekly 0.7843 0.7733 1.6278 0.0500 0.2723 0.0695 2.8402
Monthly 0.8360 0.8323 2.4407 -1.5835 0.4675 -0.7569 6.9435

Daily 0.8487 0.8578 1.4153 0.3134 0.2040 -0.0353 2.8221

2011-2013 Weekly 0.9273 0.9171 1.8346 0.2678 0.2794 0.2747 3.2562
Monthly 1.0112 1.0322 2.4247 -1.1094 0.5517 -0.4092 3.9990

Daily 0.9181 0.9320 1.4184 0.4154 0.1977 -0.1988 2.7202

2010-2012 Weekly 0.9587 0.9454 2.4067 -0.0887 0.3289 0.3227 4.6177
Monthly 1.0354 1.0496 3.3029 -1.9442 0.7150 -0.4799 5.5536

Daily 0.8410 0.8409 1.3280 0.4897 0.1677 0.2141 2.8961

2009-2011 Weekly 0.8772 0.8641 1.5399 0.1400 0.3097 -0.0898 2.6108
Monthly 1.0309 1.0685 2.5297 -0.6733 0.5144 -0.2232 3.4204

Daily 0.8330 0.8197 1.3542 0.2401 0.2073 -0.0106 3.0549

2008-2010 Weekly 0.9498 0.9390 1.8084 -0.0235 0.3069 -0.0996 3.5064
Monthly 1.1305 1.1491 2.5804 -0.7865 0.4675 -0.5254 47012

Daily 0.8159 0.8130 1.4112 0.1983 0.2153 0.0446 3.2611

2007-2009 Weekly 0.9293 0.9291 1.7856 -0.0339 0.3079 0.0077 3.3135
Monthly 1.1143 1.1038 2.5285 -0.4973 0.4659 -0.1992 4.1353

Daily 0.8606 0.8605 1.4016 0.2182 0.2189 -0.0600 3.0438

2006-2008 Weekly 0.9536 0.9434 1.8967 0.2525 0.3160 0.1976 2.8242
Monthly 1.1920 1.1738 2.7521 -0.0873 0.4968 0.3841 3.8293

Daily 0.8194 0.8172 1.4255 0.1065 0.2283 0.0574 3.3743

2005-2007 Weekly 0.8313 0.8098 1.6284 -0.2522 0.3405 -0.0104 2.9797
Monthly 1.1593 1.2333 2.3954 -0.6299 0.5331 -0.4844 3.5166
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Table 26 : Descriptive Statistics of Betas Estimated by Dimson Method with Length of Two Years

Dimson's Betas - 2 Years

Estlm_a tion Return Average Beta Median Maximum Minimum Star_lda}rd Skewness Kurtosis
Period Interval Deviation

Daily 0.7077 0.7073 1.4248 0.0079 0.2359 0.3019 3.4258

2013-2014 Weekly 0.7897 0.7916 1.6426 -0.0725 0.3050 -0.1394 2.8540
Monthly 0.8637 0.8726 2.4151 -3.0581 0.5781 -2.1502 15.2880

Daily 0.7180 0.7081 1.5176 0.0791 0.2398 0.4068 3.5066

2012-2013 Weekly 0.8067 0.7834 1.8882 0.0997 0.2821 0.2681 3.4873
Monthly 0.7855 0.8416 2.1996 -1.7491 0.5367 -0.8646 5.9092

Daily 0.9328 0.9433 1.5026 0.2748 0.2335 -0.2757 2.7749

2011-2012 Weekly 1.0120 0.9681 2.4387 -0.1063 0.3795 0.3222 3.8541
Monthly 1.1355 1.1421 3.6401 -2.3347 0.8376 -0.6539 5.4783

Daily 0.9787 0.9817 1.5019 0.4215 0.2095 -0.1430 2.7666

2010-2011 Weekly 1.0616 1.0570 2.8446 -0.1910 0.3930 0.4865 5.1997
Monthly 1.3073 1.2641 5.2139 -0.9528 0.7816 0.6127 6.2970

Daily 0.7218 0.7221 1.3939 0.0663 0.2059 0.2282 3.8446

2009-2010 Weekly 0.6822 0.7005 1.5733 -0.9727 0.4193 -0.6932 46118
Monthly 0.9135 0.9220 3.3936 -1.7339 0.7683 -0.0726 4.8526

Daily 0.8250 0.8265 1.3733 0.1131 0.2257 -0.0946 3.2310

2008-2009 Weekly 0.9694 0.9657 1.9041 -0.1141 0.3251 -0.0985 3.7170
Monthly 1.1281 1.1353 2.7350 -0.7625 0.5031 -0.3848 4.,5058

Daily 0.8620 0.8681 1.4182 0.2234 0.2327 -0.1580 3.0021

2007-2008 Weekly 0.9747 0.9849 2.0019 0.1555 0.3302 0.2700 3.0209
Monthly 1.1726 1.1472 3.0257 -0.5514 0.5202 0.4927 45378

Daily 0.8275 0.8282 1.4375 0.0921 0.2515 -0.1400 3.2771

2006-2007 Weekly 0.7890 0.7712 1.8516 -0.5250 0.4066 -0.1619 3.3509
Monthly 1.1006 1.1805 3.6634 -2.5437 0.9329 -0.5664 4.3318

Daily 0.8334 0.8227 1.5407 -0.0180 0.2501 0.0962 3.3080

2005-2006 Weekly 0.8814 0.8685 1.9358 -0.2840 0.3967 0.0421 2.8863
Monthly 1.1908 1.2252 2.6351 -0.6537 0.5418 -0.4002 3.6448
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Table 27 : Descriptive Statistics of Betas Estimated by Dimson Method with Length of One Year

Dimson's Betas - 1 Year

Esggr]i%téon IEE;[K:QI A\éeg; ge Median Maximum Minimum [S)g;gﬁ (r)dn Skewness Kurtosis
2014 Daily 0.6300 0.5958 1.5737 -0.0098 0.2759 0.4658 3.5140
Weekly 0.5665 0.5879 1.7224 -1.2571 0.4214 -0.3865 5.0783

2013 Daily 0.7435 0.7259 1.5738 0.0617 0.2567 0.3401 3.1241
Weekly 0.8294 0.7971 2.0152 0.0198 0.3293 0.2572 3.5599

2012 Daily 0.6515 0.6476 1.7390 -0.2972 0.3071 0.3860 3.9368
Weekly 0.7984 0.7900 3.0036 -0.9101 0.4846 0.0372 5.9887

2011 Daily 1.0441 1.0435 1.7246 0.3317 0.2706 -0.1247 2.8005
Weekly 1.2400 1.1424 3.4443 -0.5611 0.5359 0.6790 4.9677

2010 Daily 0.8764 0.8739 1.8581 -0.1668 0.2590 -0.1944 4.3833
Weekly 0.7722 0.8023 3.3032 -1.4507 0.5722 -0.0364 6.3060

2009 Daily 0.6154 0.6049 1.5922 -0.1616 0.2631 0.4555 4.2265
Weekly 0.6688 0.6943 1.8088 -1.2639 0.5115 -0.5442 4.2023

2008 Daily 0.8856 0.9099 1.4615 0.1303 0.2582 -0.2543 3.0302
Weekly 1.0494 1.0239 2.2637 0.0736 0.3807 0.1963 3.3750

2007 Daily 0.7830 0.7897 1.6500 -0.0874 0.2689 0.0774 3.7538
Weekly 0.7066 0.7074 2.3131 -0.7633 0.4378 -0.0442 3.7623

2006 Daily 0.8588 0.8656 1.6439 -0.1192 0.3039 -0.0469 3.1841
Weekly 0.8483 0.8284 2.7199 -0.9111 0.5884 0.0689 3.4880

2005 Daily 0.7950 0.7824 1.5719 0.1302 0.2741 0.1527 2.8365
Weekly 0.8925 0.8789 2.0780 -0.1684 0.4458 0.0774 2.8023
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Table 28 : Descriptive Statistics of Betas Estimated by Vasicek's Adjustment with Length of Five Years

Vasicek's Betas - 5 Years

Estimation

Return

Average

Standard

Period Interval Beta Median Maximum Minimum Deviation Skewness Kurtosis
Daily 0.7903 0.7908 1.3749 0.4035 0.1611 0.3886 4.1360

2010-2014 Weekly 0.8034 0.7966 1.3879 0.4060 0.1601 0.3695 3.7661
Monthly 0.8873 0.8870 1.3710 0.3407 0.1803 -0.2856 3.3763

Daily 0.7755 0.7564 1.3691 0.3857 0.1565 0.7400 4,5289

2009-2013 Weekly 0.7916 0.7849 1.3456 0.3951 0.1579 0.4768 3.7365
Monthly 0.9126 0.9245 1.3434 0.3569 0.1763 -0.3817 3.2856

Daily 0.7962 0.7744 1.4075 0.3656 0.1686 0.5732 4,0529

2008-2012 Weekly 0.8616 0.8451 1.3753 0.3448 0.1846 0.2848 3.0127
Monthly 0.9581 0.9529 1.4352 0.2873 0.2031 -0.0702 2.9108

Daily 0.8002 0.7843 1.4208 0.3502 0.1705 0.4697 4.0682

2007-2011 Weekly 0.8575 0.8379 1.3892 0.3609 0.1801 0.3310 3.1614
Monthly 0.9740 0.9692 1.4868 0.2700 0.2077 -0.0876 3.0028

Daily 0.7958 0.7816 1.4153 0.2454 0.1827 0.3003 3.8837

2006-2010 Weekly 0.8249 0.8008 1.3972 0.3507 0.1901 0.3622 3.2319
Monthly 0.9590 0.9476 1.5707 0.2945 0.2251 -0.0223 3.1473

Daily 0.7844 0.7622 1.3628 0.2373 0.1871 0.3584 4.0000

2005-2009 Weekly 0.8249 0.8079 1.4073 0.3398 0.1959 0.3410 3.2598
Monthly 0.9580 0.9458 1.4914 0.3615 0.2252 0.0106 2.9439
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Table 29 : Descriptive Statistics of Betas Estimated by Vasicek's Adjustment with Length of Four Years

Vasicek's Betas - 4 Years

Est|m_at|on Return Average Median Maximum Minimum Star]da}rd Skewness Kurtosis
Period Interval Beta Deviation

Daily 0.7716 0.7746 1.3762 0.3625 0.1762 0.3293 4.0176

2011-2014 Weekly 0.7762 0.7742 1.4153 0.3833 0.1720 0.5020 3.9968
Monthly 0.8540 0.8699 1.4428 0.2025 0.1973 -0.1699 3.5953

Daily 0.8176 0.8246 1.3337 0.4140 0.1580 0.2015 3.5795

2010-2013 Weekly 0.8333 0.8311 1.3796 0.4055 0.1592 0.2013 3.2089
Monthly 0.9428 0.9488 1.3666 0.3623 0.1865 -0.4426 3.3319

Daily 0.7732 0.7577 1.3917 0.4241 0.1563 0.8931 5.0309

2009-2012 Weekly 0.8086 0.7941 1.3749 0.4198 0.1614 0.4358 3.6473
Monthly 0.8893 0.9019 1.3533 0.3229 0.1914 -0.1730 2.8557

Daily 0.8094 0.7903 1.4035 0.3749 0.1687 0.4765 3.8652

2008-2011 Weekly 0.8784 0.8653 1.4011 0.3591 0.1831 0.2341 3.0319
Monthly 0.9930 0.9861 1.4716 0.2897 0.2038 -0.1428 3.0464

Daily 0.7812 0.7606 1.4404 0.2320 0.1855 0.3349 3.9701

2007-2010 Weekly 0.8362 0.8122 1.4030 0.3429 0.1909 0.2912 3.1995
Monthly 0.9629 0.9667 1.5163 0.2596 0.2235 -0.0899 3.1138

Daily 0.7860 0.7714 1.4204 0.2098 0.1936 0.2880 3.8942

2006-2009 Weekly 0.8118 0.7996 1.4113 0.3313 0.2051 0.3583 3.2668
Monthly 0.9477 0.9347 1.6060 0.2737 0.2370 -0.0362 3.1952

Daily 0.8117 0.7946 1.3619 0.2389 0.1852 0.1766 3.8633

2005-2008 Weekly 0.8562 0.8425 1.4809 0.3444 0.1993 0.2185 3.2035
Monthly 0.9774 0.9467 1.5049 0.3761 0.2188 0.0685 2.8190
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Table 30 : Descriptive Statistics of Betas Estimated by Vasicek's Adjustment with Length of Three Years

Vasicek's Betas - 3 Years

Estlm_atlon Return Average Median Maximum Minimum Star_lde}rd Skewness Kurtosis
Period Interval Beta Deviation

Daily 0.7129 0.7035 1.4065 0.2981 0.1937 0.5260 4.1368

2012-2014 Weekly 0.6877 0.6752 1.3671 0.3264 0.1922 0.8455 4.4244
Monthly 0.7760 0.7646 1.4089 0.1635 0.2013 0.1616 3.7081

Daily 0.8023 0.8001 1.3713 0.3669 0.1748 0.1046 3.4660

2011-2013 Weekly 0.8081 0.8051 1.4087 0.3765 0.1705 0.2932 3.4513
Monthly 0.9127 0.9345 1.4766 0.2742 0.2054 -0.3316 3.3467

Daily 0.8393 0.8562 1.3593 0.4481 0.1558 0.1410 3.7979

2010-2012 Weekly 0.8845 0.8886 1.4445 0.4459 0.1685 -0.0336 3.1937
Monthly 0.9230 0.9251 1.3657 0.2793 0.2115 -0.4158 3.2083

Daily 0.7948 0.7817 1.3813 0.4505 0.1511 0.7990 4.6561

2009-2011 Weekly 0.8338 0.8315 1.3671 0.4605 0.1544 0.3661 3.3618
Monthly 0.9379 0.9508 1.3877 0.3480 0.1910 -0.2773 2.8874

Daily 0.7879 0.7695 1.4241 0.2964 0.1858 0.3300 3.7219

2008-2010 Weekly 0.8573 0.8387 1.3960 0.3377 0.1956 0.1679 3.0682
Monthly 0.9819 0.9792 1.5088 0.2839 0.2183 -0.1052 3.1272

Daily 0.7666 0.7432 1.4507 0.1842 0.1987 0.3149 4.0017

2007-2009 Weekly 0.8227 0.8081 1.4410 0.3059 0.2070 0.2952 3.3078
Monthly 0.9516 0.9505 1.5411 0.2267 0.2328 -0.0975 3.1578

Daily 0.8176 0.8012 1.4062 0.2128 0.1932 0.0681 3.7002

2006-2008 Weekly 0.8414 0.8279 1.4964 0.3267 0.2113 0.2478 3.1881
Monthly 0.9586 0.9337 1.6409 0.3253 0.2323 0.0401 3.0707

Daily 0.8016 0.7899 1.4232 0.2388 0.1913 0.1577 3.9143

2005-2007 Weekly 0.7960 0.8029 1.4223 0.1039 0.2042 0.0980 3.9319
Monthly 0.9428 0.9389 1.6626 0.1199 0.2586 -0.2447 3.1644
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Table 31 : Descriptive Statistics of Betas Estimated by Vasicek's Adjustment with Length of Two Years

Vasicek's Betas - 2 Years

Estlm_a tion Return Average Beta Median Maximum Minimum Star_lda}rd Skewness Kurtosis
Period Interval Deviation

Daily 0.7333 0.7310 1.3957 0.2987 0.1974 0.3530 3.5687

2013-2014 Weekly 0.7020 0.6944 1.3557 0.2231 0.1933 0.4465 3.8465
Monthly 0.8367 0.8557 1.3997 0.2734 0.2328 -0.2979 2.8021

Daily 0.7422 0.7373 1.3336 0.2862 0.1951 0.2862 3.4373

2012-2013 Weekly 0.7106 0.6918 1.3418 0.2818 0.1944 0.5996 3.56351
Monthly 0.8498 0.8455 1.5204 0.2168 0.2042 -0.0492 3.3180

Daily 0.8223 0.8460 1.4692 0.3688 0.1818 0.0544 3.7620

2011-2012 Weekly 0.8724 0.8713 1.5456 0.3942 0.1877 0.0063 3.3799
Monthly 0.8719 0.8676 1.4980 0.1220 0.2421 -0.3070 3.3600

Daily 0.8884 0.8996 1.3249 0.4444 0.1504 -0.0688 3.3856

2010-2011 Weekly 0.9442 0.9476 1.3927 0.4873 0.1692 -0.0996 2.7475
Monthly 1.0446 1.0579 1.6692 0.3301 0.2309 -0.3149 3.3962

Daily 0.7344 0.7089 1.4207 0.3438 0.1720 0.8579 45548

2009-2010 Weekly 0.7494 0.7423 1.4302 0.3987 0.1703 0.4891 3.8593
Monthly 0.8550 0.8751 1.5101 0.2697 0.2415 -0.0694 2.7760

Daily 0.7701 0.7418 1.4339 0.2465 0.2023 0.2845 3.7614

2008-2009 Weekly 0.8446 0.8446 1.4554 0.3075 0.2114 0.1463 3.1384
Monthly 0.9708 0.9699 1.5355 0.2561 0.2240 -0.1072 3.1032

Daily 0.8020 0.7940 1.4417 0.1953 0.1993 0.0384 3.7983

2007-2008 Weekly 0.8625 0.8532 1.5652 0.2901 0.2202 0.0935 3.1482
Monthly 0.9646 0.9608 1.5752 0.2401 0.2302 -0.0681 2.8559

Daily 0.8123 0.8283 1.4061 0.1777 0.2050 -0.0303 3.7528

2006-2007 Weekly 0.7419 0.7210 1.4739 0.0589 0.2277 0.2684 3.9473
Monthly 0.8818 0.8931 1.7152 -0.1559 0.3414 -0.2253 3.0682

Daily 0.8264 0.8097 1.4334 0.2126 0.2022 0.1860 3.4826

2005-2006 Weekly 0.8303 0.8444 1.5496 0.0661 0.2152 -0.0136 3.7228
Monthly 0.9726 0.9604 1.6358 0.0016 0.2700 -0.2985 3.4386
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Table 32 : Descriptive Statistics of Betas Estimated by Vasicek's Adjustment with Length of One Year

Vasicek's Betas - 1 Year

Esélé?i%t(ljon IFr?fet:J\;gl A\éeg; ge Median Maximum Minimum Sé?/ri]gﬁ LC:] Skewness Kurtosis
2014 Daily 0.6258 0.6103 1.5896 0.1969 0.2067 1.1963 6.8968
Weekly 0.6087 0.5985 1.5225 0.0769 0.2121 1.0928 6.4897

2013 Daily 0.7789 0.7755 1.2958 0.2959 0.2023 0.0636 2.9370
Weekly 0.7322 0.7272 1.2553 0.1932 0.1957 0.1021 2.9609

2012 Daily 0.6204 0.6062 1.5201 0.1636 0.2120 0.9978 5.9721
Weekly 0.6414 0.6150 1.5746 0.0314 0.2434 0.7310 4.1626

2011 Daily 0.9009 0.9097 1.4258 0.3881 0.1821 -0.2083 3.0679
Weekly 0.9787 1.0063 1.4830 0.4424 0.1940 -0.1876 2.8131

2010 Daily 0.8697 0.8846 1.3448 0.4147 0.1538 -0.0323 3.1176
Weekly 0.8942 0.8974 1.4007 0.3810 0.1829 -0.0340 2.9245

2009 Daily 0.6385 0.6108 1.4551 0.1368 0.2131 0.9989 5.1239
Weekly 0.6293 0.6275 1.4326 0.0727 0.2211 0.6453 45170

2008 Daily 0.8191 0.8102 1.4123 0.2146 0.2055 -0.0956 3.56371
Weekly 0.8967 0.8970 1.6112 0.2582 0.2337 -0.0949 3.0987

2007 Daily 0.7553 0.7519 1.4670 0.0230 0.2021 0.1178 4.3300
Weekly 0.7155 0.7117 1.4586 0.1891 0.2076 0.3074 4.1308

2006 Daily 0.8643 0.8561 1.4107 0.1901 0.2316 -0.1404 3.2177
Weekly 0.7617 0.7364 1.5576 -0.0176 0.2631 0.1618 3.3586

2005 Daily 0.7719 0.7541 1.4379 0.2166 0.1970 0.3147 3.2736
Weekly 0.9023 0.9064 1.4529 0.2775 0.2000 -0.2378 3.2509




C. TURKISH SUMMARY

Borsa finansin 6nemli bir pargasi olarak hem hisse senedi ¢ikarana sirkete hem de
yatirimciya fayda saglamaktadir. Firmalar halka arz yoluyla dis finansman
saglayabilir ve yatirimcilar da temettii 6demeleri veya hisseleri karla satarak para
kazanabilir. Borsa, popiiler bir yatirim segenegi haline gelmistir ve bliyiik sirketlerin
cogunlugu piyasada islem gormektedir. Hisse senedi piyasalarina olan yatirim
miktart son on yillarda istikrarli bir sekilde artmistir ve bu artisin devam etmesi
beklenmektedir. Diinya Borsalar Federasyonu, iiye borsalarda islem goren sirket
paylarinin toplam piyasa degerini 2015 yilinda 62.819 trilyon Amerikan Dolar
olarak hesaplamaktadir. Sonug¢ olarak, bu durum arastirmacilar1 borsalar iizerine

calismaya tesvik etmektedir.

Literatiirde, borsalar lizerine ve hisse senetlerinin farkli 6zellikleri lizerine yapilmis
cok sayida calisma bulunmaktadir. Hisse senedi fiyatlarindaki degisimler bir ¢ok
degiskenle agiklanmaya ¢alisilmigtir. Nitekim bazi teorik modeller ortaya ¢gikmustir.
Bunlar igerisinde en bilinen modellerden birisi, Sharpe (1964), Lintner (1965) ve
Mossin  (1966) tarafindan  gelistirilen Sermaye Varliklar1  Fiyatlandirma
Modeli(SVFM)’dir. Bu model, bir hisse senedinin fazla getirisi ile piyasa
portfoyliniin fazla getirisi arasinda pozitif bir lineer bir iligki oldugunu iddia
etmektedir. Diger bir deyisle, bir hisse senedinin getirisi, piyasa portfoyiiniin getirisi

ile agiklanmaktadir.

Bu model yeni bir risk kavrami ileri siirmiistiir ve bu sistematik risk ve sistematik
olmayan risk tanimlarini icermektedir. Piyasa getirisinin, kat sayis1 “Beta” olarak
adlandirilmaktadir. Beta, bir hissenin sistematik riski olarak tarif edilmektedir ve
ekonomi ve piyasanin kosullarindan kaynaklandigi igin gesitlendirme yoluyla ile

bertaraf edilmesi miimkiin olmayan riski temsil etmektedir.

SVFM, finans diinyasindan ciddi bir ilgi gordii. Gelismis ve gelismekte olan iilke

borsalarinda gegerliligi ve uygulanabilirligi arastirilmigtir. Calismalarin bulgulari
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modelle ilgili kesin bir yargiya varmamaktadir ¢linkii modeli destekleyen veya
reddeden cok sayida ¢alisma bulunmaktadir. Ayrica, bir ¢ok calismada SVFM’in
varsayimlarinin degerlendirmesi yapilmistir ve bunun sonucunda bazi varsayimlar
esnetilmistir. SVFM’ye yonelik olarak Arbitraj Fiyatlandirma Teorisi ve Fama-
French Ug Faktér Varlik Fiyatlandirma modeli ortaya konulmustur ancak bu
modeller SVFM’nin yerini alamamistir. Sonug olarak, bir ¢ok calismada SVFM

kullanilmaya devam etmektedir.

Cok sayida calisma betaya odaklanmistir ve betanin tahmini ile duraganli§i ana
konular1 olmustur. Betanin tahmin edilmesi ile ilgili bir ka¢ husus bulunmaktadir. i1k
olarak, ge¢mise kiyasla daha yiiksek siklikta verinin erisilebilir olmasiyla, getiri
araliginin se¢imi dnem kazanmistir. Hawawini (1983) ve Handa, Kothari ve Wasley
(1989) calismalart verinin getiri aralifinin betanin tahmininde 6nemli bir etkisi
oldugunu gostermektedir. Giinliik, haftalik, aylik veya yillik getiri kullanilmasi
hesaplanan Beta degerini etkilemektedir. Tahmin periyodunun uzunlugu bir baska
tartismal1 konu olarak goriilmektedir. Ne kadar uzunluktaki bir data ile ¢aligsmasi
gerektigine iliskin bir genel gecek bir kural bulunmamaktadir. Levhari ve Levy
(1977) gergek tahmin ufkundan daha kisa veya daha uzun bir siirenin kullanilmasinin
beta tahmininde bir yanlilik olusturdugunu gostermistir. Hisseleri piyasada islem
goren bir firmanin riski zamanla degigsmektedir. Betanin gercek degerini elde
edebilmek igin tahmin ufku olmasi gerekenden ne daha uzun ne de daha kisa
olmalidir. Buna ek olarak, Daves, Ehrhardt ve Kunkel (2000) tahmin doéneminin
uzunlugunun etkisine iliskin kanitlar sunmustur. Ugiinciil olarak ise baz1 hisselerin
eszamanl islem gérmemesinin etkisi lizerine calisilmistir. Fama (1966) yapmis
oldugu ¢alismasinda siklikla islem gérmeyen hisse senetlerinin Betasinin tahmininde
bir yanlilik oldugunu ifade etmistir. Ozetle, getiri araligi, tahmin siiresi ve hissenin

sik islem gormemesi, betanin tahmini ile ilgili sorunlu konular olarak gériilmektedir.

Beta ile ilgili sorunlardan bir diger ana baslik betanin duraganligidir. Betaya iligkin
varsayimlardan birisi, betanin degerinin tahmin doneminde sabit oldugunu kabul

etmektedir. Ancak Blume (1971) c¢alismasinda hisselerin Beta degerlerinin
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degistigini isaret etmistir. Bir ¢ok calisma betanin duraganligina odaklanmistir ve

sonuglar varsayimin aksini isaret etmektedir.

Tirkiye, gelismekte olan iilkeler grubunda yer almaktadir ve son on yil igerisinde
ciddi bir ekonomik gelisme gdstermistir. Bir ¢ok sirket ve yatirimci dolayli veya
dolaysiz olarak Tirkiye’de yatirim yapmaktadir. Ayrica, bir ¢cok yerel girisim ve
girisimci finansmana erisimde alternatiflere iliskin farkindalik sahibi olmustur.
Bunun sonucunda, finansal piyasalar ciddi bir gelisme kaydetmistir. Bu gelisme
rakamlarla ifade edilecek olursa, islem goren hisse sayis1 2003 yilindan 2015 yilina
kadar olan siiregte 285°ten 416’ya ¢ikmistir. Borsa Istanbul’da islem goren hisselerin
piyasa degeri 2003 yili sonunda 69 milyar Amerikan Dolar1 iken, bu deger 2015 yil1
sonunda 190.15 milyar Amerika Dolarina ulagsmistir. Son olarak da, yillik islem
hacmi 2003 yilindaki degerine gore {li¢ kattan daha fazla artarak, 100.1 milyar

Amerikan Dolarindan 381.73 milyar Amerikan Dolarina yiikselmistir.

Bu calisma, Borsa Istanbul’da islem goren hisselerin betalarin1 incelemeyi
amaglamaktadir. Onceki paragraflarda belirtilen hususlar sirayla incelenmektedir.
Veri seti, 01.01.2005 tarihinden 31.12.2015°e kadar olan zamani kapsamaktadir. Bu
siirecte, 203 adet hisse siirekli olarak islem gOrmiistiir. Bu sebeple, bu hisseler
calismaya dahil edilmistir. Hisselerin ve Bist Tiim Endeksinin kapanis fiyati
tizerinden hesaplanan logaritmik getiriler kullanilmigtir. Hesaplamalar giinliik,
haftalik ve aylik getiriler lizerinden yapilmistir. Dort tahmin metodu kullanilmistir ve
bunlar sirastyla standart pazar modeli, Scholes Williams metodu, Dimson metodu ve
Vasicek diizeltmesi. Bes yillik, dort yillik, ti¢c yillik, iki yillhik ve bir yillik
uzunluklarda olmak iizere bes tahmin ufku diizenlenmistir. Bunun sonucunda, 203
hissenin her biri i¢in 440 farkli Beta tahmin edilmistir ve bu da toplamda 89,320 adet
farkli betanin tahmini ile neticelenmistir. Buna ek olarak, beta tahmininde kullanilar
hisseler {izerinden betanin zamanla icinde degisip degismedigi de arastirilmistir.
Duraganlik incelemesinde dokuz farkli zaman periyodu ve ii¢c getiri aralif
kullanilmigtir.  Son olarak da, tahmin edilen betalarin, 6ngérii performansi

karsilastirilmistir.
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Bu ¢alisma literatiire {i¢c agidan katki yapmaktadir. Ilk olarak, bu ¢alisma son on yil1
kapsamasi nedeniyle Tiirkiye’deki son egilimlerin etkilerini yansitmaktadir. Kiiresel
Ekonomik Kriz, Avrupa Bor¢ Krizi, faiz oranlarindaki diisiis ve onceki on yillara
kiyasla diisiik enflasyon oranlari, doviz kurlarindaki hizli artis ve Tiirkiye’nin kredi
notlarindaki degisimler gibi hem yerel hem de kiiresel 6nemli olaylarin etkileri
goriilebilmektedir. ikincil olarak, Bist Tiim endeksi 308 hisseyi icermektedir ve
bunlarin 203 adedi bu calismada kullanilmistir. Bist 100 endeksi ve igerdigi tiim
hisseleri kullanan c¢aligmalar bulunmaktadir ancak endeks islem yiliz hisseyi
icermektedir. Son olarak, Scholes Williams metodu ile beta tahmini, Tiirkiye pay

piyasasinda bu ¢aligma ile ilk defa kullanilmaktadir.

Calismanin veri seti, tahmin periyodu ve dngorii periyodu olarak ikiye ayrilmistir. 3
Ocak 2005 tarihinden 31 Aralik 2014’e kadar olan zaman Beta tahmininde
kullanilmistir. 2 Ocak 2015°ten 31 Aralik 2015’¢ kadar olan siire¢ ise betalarin
Ongorii performansini 6lgmekte degerlendirilmistir. Bazi1 hisse senetleri kullanilan
endeksten daha az sayida gozleme sahiptir. Bunun nedeni sirketlerin 6zel durumlari
sebebiyle isleme kapatilmis olmasidir. Hisselerin isleme kapali oldugu giinler ve
bunlar1 takip eden giin, yaniltict olabilecegi i¢in tahminlerde analizlerde

kullanilmamustir.

Calismada dort farkli beta tahmini kullanilmistir. Birinci metot, literatiire de pazar
modeli olarak adlandirilan ve hisse getirisinin, pazar getirisi ile basit dogrusal
modellenmesidir. Ikinci metot, Schloles ve Williams (1977) tarafindan 6ne siiriilen
ve seyrek islem goren hisselerin yaniltici etkisine direngli oldugu ifade edilen tahmin
metodudur. Bu metotta ii¢ farkli regresyon modelinin beta katsayi kullanilarak hisse
senedinin betasi elde edilmektedir. Hissenin t zamanindaki getirisi ayr1 ayri t-1
zamanindaki piyasa getirisi, t zamanindaki piyasa getirisi ve t+1 zamanindaki piyasa
getirisi ile modellenmektedir. Ardindan elde edilen beta katsayilari toplanarak, Pazar
endeksinin birinci oto korelasyonunun bir ile toplamina boliinerek hissenin betasi
bulunmaktadir. Ugiincii metot, Dimson (1979) tarafindan Scholes Williams ile ayni
amacla onerilmistir. Bu modelde, bir hissenin t zamanindaki getirisi, piyasasin t-1, t

ve t+1 zamanlarindaki getirileri ile ¢oklu regresyon modellemesi yapilmaktadir.
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Farkli zamanlardaki piyasa getirilerinin katsayilari toplanarak Beta elde edilmektedir.
Dordiincii ve son metot ise Vasicek (1973) tarafindan One siiriilen ve bayesci
yaklasimla betalarin zamanla ortalamaya yonelimine yonelik diizeltme metodudur.
Bir hissenin pazar modeli ile elde edilen beta katsayisinin ve biitiin hisselerin beta
katsayilarinin ~ ortalamasmin  agirliklandirilarak  toplanmast ile elde edilir.
Hesaplamada hissenin betas1 agirlik ile carpilir ve betalarin ortalamasi ile birin
agirhiktan farki ile carpilir. Kullanilan agirhik degeri, tahmin edilen betalarin
varyansinin, kendisi ile hissenin betasinin varyansinin toplamina béliinmesi ile elde

edilir.

Tahmin i¢in ayrilan on yillik siireg, tahmin ufuklarinin uzunluguna gore alt
periyotlara ayrilmistir. Her periyot uzunlugu i¢in baslangi¢ yili bir yil ilerletilerek alt
periyotlar olusturulmustur ve farkli getiri araliklarina gore ayr1 setler
olusturulmustur. Sonug olarak beta tahmininde bes farkli tahmin ufku ve ti¢ farkli
getiri aralig1 igin toplam 110 farkli veri seti kullanilmigtir. Sadece aylik getiri araligi
ve bir yillik yatinm ufkunda gozlem sayist yetersiz oldugu i¢in hesaplama

yapilmamustir.

Pazar modeli sonuglarina gore, ortalama betanin tiim tahmin donemlerinde giinliik
getiri araliindan aylik getiri aralifina dogru arttig1 gozlemlenmektedir. Ortalama
betanin, bir yillik tahmin uzunlugu disinda giinliik getiri i¢in 0.79, haftalik getiri igin
0.82 ve aylik getiri i¢in 0.92 civarinda degerlere sahip oldugu goriilmektedir. Bir
yillik tahmin siiresi i¢in glinliik ve haftalik getirilerin beta ortalamasi diger

donemlere gore daha kiiciiktiir.

Betalarin agiklig1 giinliik ve haftalik getiriler i¢in benzer olmakla birlikte aylik getiri
araligin daha genistir. Iki yillik tahmin ufku ve aylik getiri aralig1 i¢in en yiiksek beta
2’ye ve en diisiik beta -0.4 yakin bir deger almis olup, en genis dagilim araligi bu alt
doneme aittir. Ayrica, betanin negatif deger aldigi da goriilmektedir. Betalarin
standart sapmasi, getiri aralig1 kisaldik¢a ve tahmin donemi uzadik¢a azalmaktadir.

Betanin carpiklign getiri aralifina gore degismektedir. Giinliikk ve haftalik getiri
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aralig1 i¢in sagdan ¢arpiklik goriilmekte iken, aylik getiri araliginda soldan carpiklik

gorilmektedir. Basiklik degerinde herhangi bir egilim goriillmemektedir.

Scholes Williams metoduna gore hesaplanan beta degerlerinin istatistikleri Pazar
modelinden farklidir. Piyasa betasi, giinliik getiri i¢in 0.83, haftalik getiri i¢in 0.92 ve
aylik getiri i¢in 1.07 civarinda degerlere sahiptir. Bir yillik tahmin ufku i¢in giinliik
getiriye ait betalarin ortalamasi 0.78 ve haftalik getiriye ait betalarin ortalamasi ise
0.84 olarak ger¢eklesmistir. Betalarin acgikligi, tahmin dénemi kisaldik¢a ve getiri
aralig1 artmaktadir. Ortalama betanin agikligi, 2 yillik tahmin donemi ve aylik getiri
i¢in yaklasik olarak 4.65’tir. Aylik getiriye ait betalarin standart sapmasi daha diger
getiri araliklarina gore daha yiiksektir. Ayrica, daha uzun tahmin ufku daha diistik
standart sapma demektir. Aylik getiri araligi kullanilarak hesaplanan betalar negatif

carpikliga sahip iken, giinliik ve haftalik getiri araliklar pozitif carpikliga sahiptir.

Bir yillik tahmin siiresi ile hesaplanan betalarin ortalamasi, gilinliik getiri i¢in 0.78 ve
haftalik getiri i¢in 0.83 olarak gerceklesmistir. Diger tahmin periyotlarinin ortalamasi
her getiri araliginda daha yiiksektir. Betanin dagilim genisligi ile getiri araliginin
uzunlugu arasinda pozitif bir iligki bulunmaktadir. Her getiri araliginda negatif beta
degerleri goriilmektedir. Maksimum ortalama beta 3.21°dir. Betalarin acgikligi, bey
yillik tahmin uzunlugu ve giinliik getiride en diisiik degerini almakta ve bu degerde
yaklasik olarak 1°dir. Betalarin standart sapmalari 0.186 ile 0.667 arasinda
degismekte olup getiri araliginin uzamasi ve tahmin siiresinin kisalmasi veya getiri
araliginin artmasina paralel olarak artmaktadir. Aylik getiri ile hesaplanan betalar
negatif carpiklik gostermektedir. Glinliik ve haftalik getirilerle hesaplanan betalar
pozitif ancak sifira yakin degerlerde carpiklik gostermektedir. Ayni tahmin uzunlugu

icin aylik getiriler daha yiiksek basiklik degerine sahiptir.

Vasicek diizeltmesi uygulanan betalar, beklendigi iizere pazar modeli ile benzer
istatistiklere sahiptir. Piyasa betalari, giinliik getiri aralif1 i¢in 0.76 ve 0.79 arasinda,
haftalik getiri aralig1 i¢in 0.78 ve 0.83 arasinda ve aylik getiri aralig1 0.92 ve 0.94
arasinda degismektedir. Bir yillik tahmin doneminin diger donemlere kiyasla daha

diisiik degerlere sahip oldugu goriilmektedir. Betalarin acikligi arasinda, diger
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metotlardaki gibi gore goze carpan bir fark bulunmamaktadir. Biitiin periyotlar ve
getiri araliklar1 hemen hemen ayni agikliga sahiptir. Vasicek diizeltmesi uygulanan
betalarin standart sapmasi, en diisik 0.171 ve en yiiksek 0.246’dir. Standart
sapmalar, getiri araliklar1 ve tahmin periyotlar1 arasinda diger metotlara gére daha
kiiciik degisimler olmaktadir. Diger metotlara benzer sekilde, aylik getiri aralif
negatif carpikliga, giinliik ve haftalik getiriler ise pozitif ¢arpikliga sahiptir. Basiklik
degeri ise getiri aralig1 kisaldik¢a ve tahmin periyodu uzadik¢a daha yiiksek degere
sahip olmaktadir.

Bu tahmin sonuglarina gore bazi ¢ikarimlar yapilmasi miimkiindiir. Piyasa betasinin,
tiim metotlara gore getiri aralig1 uzadikga arttig1 goriilmektedir. Pazar modeli betalar1
ve Vasicek diizelmesi uygulanmis betalar ortalamada, Scholes Willams ve Dimson
metoduna gore daha diisiik degerde gerceklesmektedir. Sadece bir yillik tahmin ufku
kullanilan hesaplamalar sonucunda elde edilen betalarin ortalamasi biitiin metotlar
icin birbirine yakin degerlerdedir. Pazar modeli ve Vasicek diizeltmesi uygulanarak
hesaplanan betalar birbirine benzer sonuglar vermektedir. Vasicek diizeltmesinin
Pazar modeli kullanilarak elde edilen betalara, bu model iizerinden hesaplanan
istatistiklerle diizeltme uygulandigi i¢in benzerlik olmasi sasirtict olmamaktadir.
Diger taraftan Scholes Willams ve Dimson metotlar1 ile hesaplanan betalarinda
birbirlerine yakin degerlere sahip oldugu goriilmektedir. Daha 6nce ifade edildigi
lizere, hesaplanma metotlart arasindaki farkliliklar bulunmaktadir. Scholes Williams
metodu ii¢ farkli basit regresyondan elde edilen katsayilarin toplaminin, piyasa
endeksinin birinci oto korelasyonunun bir fazlasina bolinmesi ile betalar
hesaplamaktadir. Dimson metodu ise c¢oklu regresyon modellemesi sonucu elde
edilen betalarin toplanmasi ile betalar1 hesaplamaktadir. Bu benzerligin bir
aciklamasi piyasa endeksinin otokorelasyonunun diisiik olmasi olabilir. Piyasa
endeksinin oto korelasyonu 110 veri seti i¢in incelediginde, sonuglar bu iddiayi
dogrular niteliktedir. Tek tek bakildiginda, 110 veri setinden sadece 17 tanesinin -0.1
ve 0.1 aralif1 disinda oto korelasyona sahip oldugu ve en yiiksek mutlak degerin 0.32
oldugu goriilmektedir.
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Piyasa betas1 tahminleri, esit olup olmadiklarinin belirlenebilmesi amaciyla hem
metotlar arasinda hem de getiri araliklar1 arasinda karsilastirilmistir. Karsilastirma
istatistiksel testler kullanilarak yapilmistir. Kullanilan testler, betalarin normal
dagilip dagilmamasina gore secilmistir. Anova ve Kruskal-Wallis testi kullanilmistir.
Ik olarak, “Farkli metotlarla tahmin edilen piyasa betalar1 arasinda anlaml bir fark
yoktur” seklindeki sifir hipotezi test edilmistir. Karsilastirma sonucunda ti¢ yillik,
dort yillik ve bes yillik tahmin ufkuna sahip 63 alt donemin 56’sinda piyasa betalari
arasinda istatistiksel olarak anlamli bir fark bulunmustur. Iki yillik tahmin siirecinde
ise 27 alt donemden 16’sinda anlamli bir fark bulunmaktadir. Son olarak, bir yillik
tahmin ufkunda ise haftalik getirilerle hesaplanan on dénemden bes tanesinde piyasa
betalar1 arasinda anlaml bir fark bulunmustur. Giinliik getirilerde ise on déonemden 2
tanesi arasinda anlamli bir fark bulunmaktadir. Bu sonuclar tahmin ufku azaldikca
farkli metotlarla hesaplanan piyasa betalar1 arasindaki farkliligin azaldigina isaret

etmektedir.

Ikinci olarak, “Farkli getiri araliklariyla tahmin edilen piyasa betalar1 arasinda
anlamli bir fark yoktur” seklindeki sifir hipotezi test edilmistir. Bir 6nceki hipotezde
oldugu gibi Anova ve Kruskal-Wallis testi kullanilmistir. Sadece, bir yillik tahmin
uzunlugunda iki getiri araligina iligkin hesaplama bulundugu i¢in, betalarin normal
dagilim gosterip gostermeme durumuna gore t testi veya Wilcoxon isaret testi
kullanilmistir. Her bir metot ayri ayr1 test edilmisti. Ug getiri aralifmin
karsilastirildig iki yillik, ti¢ yillik, dort yillik ve bes yillik tahmin uzunluklarina ait
120 farkli testten sadece 3 tanesinde sifir hipotezi reddedilememistir. Bu sonug getiri
araliginin beta tahmini iizerinde etkisi oldugunu gostermektedir. Bir yillik tahmin
uzunlugunda yapilan karsilastirma sonucunda giinliik ve haftalik piyasa betalar

arasinda kesin bir yorum yapilamamaktadir.

Beta tahminine iliskin ¢alismalardan sonra betanin duraganligina iligkin bir aragtirma
da yapilmistir. Calismanin bu kisminda Pazar modelinin degistirilmis hali
kullanilarak duraganlik incelenmistir. Pazar modeline biri alfa katsayisi i¢in digeri
beta katsayisi icin olmak tizere iki adet kukla degisken eklenmistir. Calismadaki her

bir hisse i¢in veri setinin basinda ve sonunda en az bir yillik gézlem olacak sekilde
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rastgele bir kirilim noktasi secilmistir. Kirilim noktasi, giinler igerisinden basit
rastgele Ornekleme yoluyla seg¢ilmistir. Sadece iki yillik donemde bu tarih direk
belirlenmistir. Kirilim noktasindan onceki siirede kukla degisken 0 degerini, sonraki
stirede ise 1 degerini almistir. Caligmada kullanilan donemleri uzunluklari on ila iki
yil arasinda degismektedir. On yillik déonem 2005’ten 2014 yili sonuna kadar olan
stireyi kapsamakta olup diger donem uzunluklar1 baslangi¢c yili bir ilerletilerek
olusturulmustur. Her bir getiri araligma iliskin ayr1 ayr1 degerlendirme yapilmistir.
Duraganliga iligskin hipotez, binom testi ile test edilmistir. Alfaya iliskin sifir hipotezi
“Zaman igerisinde hisselerin alfa degerinde anlamli bir degisim yoktur” seklinde ve
betaya iliskin sifir hipotezi “Zaman icerisinde hisselerin beta degerinde anlamli bir

degisim yoktur” seklindedir.

Hipotez testi sonucunda, alfalara iliskin sifir hipotezi 27 alt donem igerisinde sadece
bir kez reddedilebilmistir. Bu sonucta alfalarin zaman igerisinde pek degisim
gostermedigini isaret etmektedir. Betalara iligkin hipotez testi sonuglar1 alfalara
iliskin test sonucuna zittir. Betalara iliskin sifir hipotezi, 27 alt donemin 26’sinda
reddedilmistir. Bu durum betalarin degisken bir yapiya sahip oldugunu

gostermektedir.

Calismada son olarak, tahmin edilen beta degerlerinin 6ngorii performansi
karsilagtirtlmistir. 2015 yilindaki hisse getirileri, ilgili getiri aralifinda 6nceki yillara
gore hesaplanan beta degerleri ile tahmin edilmistir. Ortalama Mutlak Sapma (OMS)
ve Ortalama Hata Kareleri (OHK) toplami, hata o6l¢lim yoOntemleri olarak
kullanilmistir. 2015 y1l1 ile ardisik olan tahmin donemlerine ait betalar kullanilmastir.
Buna gore 2010 yilindan itibaren bes yillik, 2011 yilindan itibaren dort yillik, 2012
yilindan itibaren ti¢ yillik, 2013 yilindan itibaren iki yillik ve 2014 yilindan itibaren
bir yillik donemlere ait betalar kullanilmistir. Her bir getiri araligina iliskin ongorii

sadece o getiri aralifina ait betalarla yapilmistir.

Gilinliik getiri araliginda elde edilen hata istatistiklerine gore toplam OMS’nin en
kiigiik degeri tiim metotlar i¢in 2012 ve 2014 arasindaki ii¢ yillik tahmin donemine

aittir ve metotlar igerisinde en iyi performansi1 Vasicek diizeltmesi vermistir. Ancak,
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toplam OHK ise 2010 ve 2014 yillar1 arasindaki bes yillik donem en kiigiik degere
sahiptir ve OMS ile benzer sekilde Vasicek metodu en iyi performansi gostermistir.
Haftalik getiri araliginda ise tiim metotlar, her iki hata 6l¢iim teknigi ile en diisiik
hata degerlerini 2012 ve 2014 yillar1 arasindaki li¢ yillik doneme ait betalarla
gostermektedir. En diisiik hataya Vasicek metodu sahiptir. Son olarak, aylik getiri
araligina ait hata istatistikleri de, 2012 ve 2014 yillarindaki ii¢ dénemi en iyi
tahminci olarak isaret etmekte ve Vasicek metodu bu donemde de en iyi performansi

gosteren metot olmustur.

Bu tezde, hisselerin 2005 ve 2014 donemindeki betalar1 incelenmistir. Betalar, farkli
metotlara, farkli getiri araliklarina ve farkli zaman periyotlarinda hesaplanmistir.
Betalarin duraganligi arastirilmis ve 6ngorii performanslart karsilagtirilmistir. Veriler
Thomson Reuters veri tabanindan alinmis olup, hisse senedi boliinmesi, temettii
O0demesi gibi olaylar i¢in diizenlenmistir. Glnliik, haftalilk ve aylik zaman
araliklarinda, logaritmik getiriler kullanilarak analizler gergeklestirilmistir. Calisma
donemi, baslangic ve bitis noktalar1 yilin ilk islem giinii ve yilin son islem giinii

olacak sekilde alt donemlere boliinmiistiir. En kisa donem bir y1l uzunlugundadir.

Betalar dort farklt metotla tahmin edilmistir ve yapilan inceleme sonucunda
metotlarin uzun donemler iizerinden hesaplanan piyasa betasina yonelik tahminleri
arasinda istatistiksel olarak anlamli bir farklilik bulunmustur. Ancak tahmin siiresi
kisaldik¢a, metotlarin birbirine daha yakin tahminler verdigi gozlenmistir. Ayrica,
farkli getiri araliklarinin farkli piyasa betast tahmini verdigine yonelik bulgular

bulunmaktadir.

Toplamda 440 farkl piyasa betas1 tahmin edilmis olup, piyasa betas: 6zellikle giinliik
ve haftalik getiri araliklarinda bir den kii¢liktlir. Bu sonug teorik piyasa betast olan
bir degerinden kiiciliktiir. Bu durum, endeks kapsaminda olan ancak gozlem sayisi
yetersiz oldugu i¢in ¢alisma kapsamina alinmayan hisselerden kaynaklanabilir. Aksi
halde, piyasa etkinligi veya hisse senedi ile ilgili verilerin tutulmasinda bir hata s6z

konusu olabilir.
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Betanin duraganligina iliskin Pazar modelinin gelistirilmesi ile yapilan analizlerin
sonucunda, hisse senedi betalarinin zamanla degisen bir yapist oldugu sonucu
bulunmustur. Ayrica, betalarin aksine alfalarin zaman i¢inde degismedigi bulgusu

elde edilmistir.

Calisma da son olarak farkli beta tahmin tekniklerinin 6ngorii performansi
karsilastinlmistir. Ug getiri aralif1 icinde en iyi tahmin donemi, OMS’ye gére 2012
ve 2014 donemi olarak goriinmektedir. OHK sonucu da haftalik ve aylik getiri igin
OMS ile ayn1 donemi gostermekte iken, giinliik getiri i¢in bes yillik tahmin donemini
isaret etmektedir. Son olarak Vasicek metodu biitiin getiri araliklart i¢in diger

metotlardan daha iyi performans gostermistir.

Bu tezin bulgulari, literatiirde yapilmis olan diger ¢alismalarla tutarlidir. Gelecek
calismalarda, betalar farkli data setleri ve diger metotlarla incelenebilir. Borsa
Istanbul biinyesinde yer alan diger hisseleri de kapsayacak ve Bist 30, Bist 50 ve
diger endeksleri de degerlendirmeye dahil edecek galismalar yapilabilir. Ozellikle
piyasa betasina yonelik olarak, bir endeks ve o endeksin igerdigi tiim hisseleri
kapsayan ¢aligmalar yararli olacaktir. Bu tezin ¢iktilarindan olan betanin duragan
olmayan yapisina yonelik dinamik modellerin etkinligi incelenebilir. Son olarak, beta

tahminlerinin performansi daha ¢ok sayida donemle degerlendirilebilir.
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