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Abstract 

This study aims to test the explanatory power of Fama and French three factor model (1993) in explaining 
cross-sectional average return for Pakistan’s equity market for the time frame of 10 years from 2004-2014. The 
sample includes firms that traded on KSE-100 index from 2004-2014. Six portfolios were formed by the intersection 
of two size portfolios and three value portfolios. Excess monthly returns of the six portfolios i.e. the dependent 
variable were individually regressed against market premium, size premium and value premium (MRP, SMB and 
HML) i.e. the independent variables to test the validity of Fama and French three factor model.  

Along the line of original Fama & French, this study aims to provide valuable insights into components of excess 
returns and lay ground work towards further studies in this domain. An important insight it is bound to show is 
whether BE/ME & size factors hold as proxies for time-varying systematic risk as is proclaimed by past researches.  

Keywords: value investing, value premium, size premium, portfolio management, investment strategies, asset pricing 
model 

1. Introduction 

1.1 Introduction 

The Capital Asset Pricing Model (CAPM), developed by Sharpe (1964) and Lintner (1965), has been long used by 
academics and practitioners to explain the relationship between risk and expected returns of an asset. This model takes 
into account only one risk factor which is the excess market portfolio return (Market premium). The CAPM model 
explains that covariance of portfolio return with the market portfolio return has an important role in explaining 
variations on the excess portfolio return. An empirical study by Fama and French in 1992 shows that covariance of 
portfolio return and market return does not explain the excess portfolio return changes and have little or no power in 
explaining cross-sectional variations in returns on equity. 

Research conducted Banz (1981), Basu (1938), Rosenberg, Reid and Lanstein (1985) and Lakonishok, Shleifer and 
Vishny (1994), show that a firm’s average stock return is related to firm’s size (market capitalization), book to market 
equity (Book value of common equity/Market value), Earning to Price (E/P), cash flow to price (C/P) and past sales 
growth. (FF, 1996)  

Fama and French (1996) argue that these anomalies (patterns in average stock returns that are not explained by the 
CAPM) are related and are captured by the three factor model of Fama and French (1993). Fama and French, three 
factor model states that the expected excess returns on a portfolio [ ] is explained by the sensitivity of its 
return to three factors: 

i. Excess return on market portfolio i.e. market premium  

ii. The difference between the return on small stock portfolio and big stock portfolios i.e. size premium (SMB) 

iii. The difference between returns of high book to market stock portfolios and low book to market stocks 
portfolio i.e. value premium (HML) 

According to Fama and French (1992), excess expected return on a portfolio i is, 



www.sciedu.ca/ijfr International Journal of Financial Research Vol. 6, No. 1; 2015 

Published by Sciedu Press                        91                          ISSN 1923-4023  E-ISSN 1923-4031 

																																																												  
Where, 

,	  and  represent the expected premiums and , 	 	  represents the slopes in 
the time series regression, 

																																																	  

According to Fama and French (1995), book to market equity and slopes on HML represents relative distress. Firms 
which are weak and have low earnings tend to have high book to market ratio and positive slopes on HML, whereas 
firms which have persistent high earnings have low BE/ME and negative slopes on HML. Chan and Chen (1991) 
provided evidence in there research that there is covariation in returns related to relative distress that is not captured 
by the market return and is compensated in average returns. Hence, use of HML to explain returns are justified in 
Chan and Chen (1991) research. Similarly Huberman and Kandel (1987) provided evidence in there paper that there 
is covariation in the returns on small stocks that is not captured by the market return and is compensated in average 
returns and therefore use of SMB to explain returns is in line with the evidence. (FF, 1996) 

Fama and French, three factor model, absorbs most of the anomalies of the CAPM. The combination of size and 
book to market equity absorbs the opposite roles of market leverage and book leverage in average returns and the 
relationship between E/P and average return. (FF, 1992) 

FF model adds two additional risk factors to the CAPM in order to better explain the return variations and increase 
the explanatory power of CAPM. 

The aim of this study is to test applicability of Fama and French three factor model using Pakistani equity market 
data. The study also aims to identify whether the risk factors identified by FF (1992) are good indicators for 
constructing portfolios. It is important for investor to identify the factors which affect portfolio returns. 

1.2 Literature Review 

Since Efficient Market Hypothesis (Markowitz, 1959), investors and academicians have been captivated and involved 
in the discussion towards optimum portfolio, risk minimization and characteristics of asset return. It specified a 
continuum of efficient portfolios along efficient portfolio frontier (Markowtiz, 1959). This led to an era of exhaustive 
research along the lines of risk and return.  

Capital Asset Pricing Model by Sharpe (1964) and Lintner (1965) improved this model by introducing risk free asset in 
this model and combined with the assumption of unlimited buying and selling at a constant rate ‘r’, CAPM provided a 
unique point for an efficient portfolio and pave way for the derivation of numerous efficient portfolios as a 
combination of this single portfolio and Risk Free Asset. Along this line, CAPM states that asset returns are a function 
of Market Beta (covariance between asset and market portfolio). Though it is mathematically sound and simple in its 
implication, it didn’t fully explain asset return when tested against past returns. To improve predictive power of CAPM 
different researchers over time have tried to improve on this model by finding other explanations towards this anomaly 
either by tweaking methodology, adding further assumptions, adding variables or combination of these. All these have 
led to some remarkable insights into predictive power of Beta and its limitations. 

Amongst these were different researches over the past which have attempted to show different variables as standing 
proxies for different risks as rewards for asset returns. Merton in his paper (Note 1) found that expected returns on 
risky assets might differ from the risk free rate even when they have no systematic risk (Merton, 1973). Reinganum’s 
study suggests that the simple one period CAPM is misspecified by documenting empirical anomalies. Their study 
provides an evidence for the size factor in explaining cross-sectional average return of an asset. They also found that 
Size effect largely incorporate the E/P effect (Reinganum, 1981). Banz also provided evidence that the CAPM is 
misspecified and there are other factors which explain the cross-sectional average return of an asset. Banz found strong 
size effect in cross-sectional average returns of US stocks for at least forty years. According to his study the size effect 
exists but the reason for its existence wasn’t found (Banz, 1981). Gibbons also found that when market beta are taken 
alone for explaining cross-sectional average returns on US stocks from 1926-1975, the practical content of the CAPM 
is rejected for the period with a significance level of less than 1% (Gibbons, 1982). 

Research conducted by Banz (1981), Basu (1938), Rosenberg, Reid and Lanstein (1985) and Lakonishok, Shleifer and 
Vishny (1994), found that a firm’s average stock return is related to other firm specific factors as well. These studies 
found that a firm’s average stock return is related to firm’s size (market capitalization), book to market equity (Book 
value of common equity/Market value), Earning to Price (E/P), cash flow to price (C/P) and past sales growth (FF, 
1996).  
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H. Bower, et al. provided evidence that market risk is not the only factor which explains the cross-sectional average 
return (H. Bower, et, al, 1984). Josef and Andrew found that value stocks are fundamentally more risky. They were of 
the opinion investors in value stocks, such as high book- to market stocks, bear higher fundamental risk of distress firm, 
and their higher average returns are simply compensation for this risk that value premium is a compensation for risk in 
a multifactor version of Merton’s (1973) intertemporal capital asset pricing model (ICAPM) or Ross’s (1976) arbitrage 
pricing theory (APT). Consistent with this view, Fama and French (1993) document covariation in returns related to 
BE/ME beyond the covariation explained by the market return, also, Fama and French (1995) show that there is a 
BE/ME factor in fundamentals (earnings and sales) like the common factor in returns. Fernandez says that the 
Fama-French factors SMB and HML jointly provide statistically significant explanatory power across almost all the 
sample return horizons. He argues that SMB and HML proxy for measures of market risk not captured by the CAPM 
and that the FF factors are more superior in actual use (Fernandez, 2002). Along the same line, Kothari, et, al, found 
that average returns do reflect compensation for beta risk (if betas are measured at annual interval), however, beta 
alone does not account for all the cross-sectional variation in expected returns as explained by the CAPM (Kothari, 
1995). 

The shortcomings of the CAPM model led to the formation of multifactorial models. According to Martin & Sydney in 
response to the failure of CAPM, Fama and French (1993) develop a three-factor model, with factors related to firm 
size, book-to-market equity, and the aggregate stock market (Martin and Sydney, 2001). 

Fama and French came up with three factor model, in order to improve the explanatory power of CAPM. An empirical 
study by Fama and French (1992) shows that covariance of portfolio return and market return does not explain the 
excess portfolio return changes and have little or no power in explaining cross-sectional variations in returns on equity. 
Fama and French found that that relation between market β and average return on stocks listed on NYSE disappear 
during 1963-1990 period. Their tests do not support the prediction of SLB model, that average stock returns are 
positively related to market β. Results of the study found that two easily measured variables, size and book to market 
equity, explain the cross-section of average returns. FF (1992) found strong relation between BE/ME and average stock 
return on NYSE stocks from 1963-1990. 

Fama and French Three Factor Model (1993) incorporates market premium, value premium and size premium as 
predictive variables towards excess return of a portfolio. The model proposes portfolio formation on the basis of 
market capitalization, book-to-market and earning-to-price since they give better perspective into excess portfolio 
return ((Fama and French, 1992) (Lakonishok, Shleifer, and Vishny, 1994) (Chan, et, al, 1991)). Adam, et, al, found 
that the two factors, SMB and HML added by Fama and French (1993), prove to be a better measure for scrutinizing a 
portfolio’s performance. They highlight that annual excess return is contributed largely by value and size exposure 
than by the skills of the portfolio managers (Borchert, et al. 2003). Also, the Book-to-market ratio (value factor) largely 
captured the variation in the returns of the assets in a study based on equity markets of 7 countries (Carlo, et al. 1993). 
Lu Zhang, (2005) explored the impact of value premium; (return of high BE/ME minus the return of low BE/ME 
companies), and found that the value factor works as a proxy for state of variability in times of financial uncertainty. 

A standing pillar for both CAPM and Fama and French model lies on Market Efficiency (Fama, 1998). Market 
Efficiency states that investors make informed decisions. Fama in his paper states that market efficiency holds and that 
under-reaction (Note 2) to information is about as common as over-reaction (Note 3) to information (Fama, 1998). 
With this premise, FF3 model states that the expected excess returns on a portfolio is explained by the sensitivity of its 
return to three factors: (1) Excess return on market portfolio i.e. market premium (2) The difference between the return 
on small stock portfolio and big stock portfolios i.e. size premium (SMB) and (3) The difference between returns of 
high book to market stock portfolios and low book to market stocks portfolio i.e. value premium (HML). Their study 
found that market beta fails to explain the average returns on NYSE, AMEX and NASDAQ stocks for 1963-1990, 
while size and book-to-market equity captured the cross-sectional variation in average returns that is related to leverage 
and E/P (Fama and French, 1992). Andrew and Joseph second Fama and Fench in that the book-to-market effect 
appears to be a strong CAPM anomaly that many researchers consider to be a significant risk factor (Andrew and 
Joseph, 2005). Moreover, Fama and French (1995) study provides evidence that size and BE/ME factors are related to 
profitability.  

Along with previous research, Fama & French also suggest existence of value premium in stock returns (FF 2006). 
Their selection of Value and Size factors are further strengthened by research findings complementing these factors as 
being proxies for time-varying systematic risk. Both factors have also been found to proxy firm characteristics (Note 4) 
such as C/P, E/P, leverage, firm investment and others in asset returns.  

Research done by Jaehoon, et al. incorporates changes in term spread and default spread as proxies to SMB and HML 
factors of FF3. They are of the opinion that given that default spread and term spread act as good macroeconomic 
variables, connected to fluctuation in business cycle and well known to forecast aggregate stock returns (Stambaugh, 
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1986) , Fama and French (1989)), these ought to be used in lieu of Value and size factor. Their research suggests that 
changes in term and default spread contain most of the implications of SMB and HML. (Lee, 2001). Given previous 
research linking value and size factor to systematic risk, conclusion can be drawn that size and value factors 
incorporates default risk and term risk.  

Kenneth Lam while testing CAPM and Three Factor Model also seems to favor FF3 model but concludes that Fama 
and French Three Factor Model may be portfolio, test and period specific (Kenneth Lam, 2005). 

FF3 model has been applied to various equity markets with numerous conclusive results showing reasonable predictive 
power of FF3 factors in asset returns. (Note 5) 

Given substantial evidence linking three factors of FF3 with asset return, in this particular research, we will attempt to 
apply FF3 model on KSE 100 index to try and see if FF3 factors provide sufficient explanatory power towards asset 
return with sufficient significance. 

1.3 Research Objectives 

The objective of this study is to test the applicability of Fama and French Three-Factor model on Karachi Stock 
Exchange 100 Index and to, 

i. Observe the impact of market premium on excess portfolio returns 

ii. Observe the impact of size premium (SMB) on excess portfolio return 

iii. Observe the impact of value premium (HML) on excess portfolio return 

1.4 Hypothesis 

Multivariate regression model will be applied to test the validity of the model, expressed below: 

																																												  

The following hypothesis will be tested, 

:	 0 

:	 0 

:	 0 

:	 0 

Fama and French three factor model will hold true for KSE 100-index if intercept ( ) is not significant i.e. 
statistically 0 and the three slope coefficients ( , ,  are significant i.e. statistically different from 0. 

2. Research Method 

2.1 Sample Size 

We have taken KSE-100 index firms (as recomposed on 19th, September, 2014) as sample for our study. To be included 
in the sample firms must have at least 24 months data available. Firms that have negative Book equity are excluded 
from the study. We have selected a time period of 10 years from 2004-2014 for this study.  

2.2 Sample Method  

Dependent & Independent Variable 

Excess Market Portfolio Return is the Dependent Variable whereas Market Risk Premium, Size Premium & Value 
Premium are the Independent Variables shown earlier in equation (i). 

Excess Portfolio Return is the difference between Portfolio Return and Risk Free Rate. 3 month T-bill rate is used as 
proxy for the risk free rate.  

Market Premium is the difference between Market Return and Risk Free Rate. Whereas, Size Premium is the 
difference between returns offered by Small Stocks & return offered by Big Stocks (SMB). Lastly, Value Premium is 
difference between return offered by High Book to Market or value stocks (Book to Market Value hereafter referred 
to as B/M) & return offered by Low B/M Stocks or growth stocks (HML). 

Portfolio Formation 

Elements 

All the stocks listed on KSE 100-index will be divided on the basis of their market capitalization (ME) into small (S) 
and big (B) portfolios. Stocks with market capitalization above the median market capitalization are categorized as 
big stock and stock with market capitalization below the median as categorized as small stocks (S). 
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Stocks are also grouped into three portfolios High, Medium and Low (H, M, L) on the basis of their Book to Market 
equity, based on the breakpoint, top 30%, middle 40% and bottom 30%. Six portfolios are obtained by the 
intersection of two size (S, B) and three value portfolios (H, M, L). These six portfolios are S/H, S/M, S/L, B/H, B/M, 
B/L. 

Portfolios are formed yearly. The BE/ME ratio used to form portfolios in June of year t is then book common equity 
for the fiscal year ending in calendar year t - 1, divided by market equity at the end of December of t – 1. 

Portfolio return 

Individual Portfolio Return is calculated as the sum of value weighted return of each individual stock within its 
categorization over time‘t’. 

Individual Stock Return is calculated as  

= Ln [ /  

Where 	 	  are the closing price on day t and t-1. Since KSE-100 index is a total return index, therefore we 
use the above formula to calculate individual stock return. 

Return on Market Portfolio is calculated using historical data to find return difference over time‘t’ (t-t1). 
Value-weight monthly returns on the portfolios are calculated from July to the following June. 

Excess Portfolio return is the difference between value weighted portfolio return and the risk free rate.  

SMB is calculated as; 

SMB = Average return of (SL, SM, SH) portfolio minus average return of (BL, BM, BH) portfolio 

SMB= [(SL+SM+SH)-(BL+BM+BH)]/3                             (iii) 

Similarly, HML is calculated as; 

HML = Average return of (SH, BH) portfolio minus average return of (SL, BL) portfolio. 

HML= [(SH+BH)-(SL+BL)]/2                                  (iv) 

2.3 Research Type 

The study is a quantitative study based on longitudinal cross sectional analysis.  

2.4 Primary and Secondary Sources of Data 

Our study is based on secondary research. All the data has been take from Karachi Stock Exchange website. 
(www.kse.com.pk)  

Risk free rates are taken from www.fma.com.pk.  

3. Theoretical Framework 

3.1 Framework 

According to Fama and French (1992), excess expected return on a portfolio i is, 

																																																								  

Where, 

,	  and  represent the expected premiums and , 	 	  represents the slopes in the 
time series regression, 

																																													  

3.2 Explanation of Framework 

 represents the excess portfolio return which is the dependent variable, , (SMB) and (HML) 
represent the market premium, size premium and value premium respectively and are the independent variables.  

, 	 	 , represent the slopes of , (SMB) and (HML) respectively.  

The dependent variable i.e. excess portfolio return 	is regressed against the independent variables i.e. market 
premium , size premium (SMB) and value premium (HML). 

3.3 List of Definitions & Variables 

 Excess portfolio return= Value weighted portfolio return – risk free rate 
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 Market premium= Market return – risk free rate 

 Size premium= Average return of (S/L, S/M, S/H) portfolio minus average return of (B/L, B/M, B/H) 
portfolio 

 Value premium= Average return of (S/H, B/H) portfolio minus average return of (S/L, B/L) portfolio 

4. Results 

Regression is run on the gathered data of KSE-100 index to obtain estimation results. 

Table 1. Mean, standard deviation and correlation of the monthly explanatory returns (annualized) in the three factor 
time series regression (July, 2004 to June 2014, 120 monthly observations) 

 Mean St. Deviation  Correlation  

    Rm-Rf SMB HML 

Rm-Rf 0.03 0.07 1.00   

SMB 0.22 0.72 -0.24 1.00  

HML 0.24 0.81 0.18 -0.03 1.00 

 

From the correlation data in Table 1, we determine weak correlation between independent variable hence there is 
absence of multicollinearity.  

Regression equation (ii) is used to estimate the effect of independent variables on dependent variables. Table 2 
summarizes the results of estimation. 

Table 2. Regression results summary 

Book-to-Market Equity 

Intercept p-value 

Size Low Medium High Low Medium High 

Small -0.004 -0.005 0.008 0.395 0.263 0.046 

Big 0.004 -0.005 -0.004 0.058 0.137 0.001 

Book-to-Market Equity 

Slope ( ) p-value 

Size Low Medium High Low Medium High 

Small 1.015 0.833 1.125 0.000 0.000 0.000 

Big 1.015 1.045 0.949 0.000 0.000 0.000 

Book-to-Market Equity 

Slope (  p-value 

Size Low Medium High Low Medium High 

Small 0.965 0.701 0.863 0.000 0.000 0.001 

Big -0.123 -0.123 -0.084 0.000 0.016 0.000 

Book-to-Market Equity 

Slope ( ) p-value 

Size Low Medium High Low Medium High 

Small -0.531 0.123 0.761 0.000 0.071 0.000 

Big -0.139 0.103 0.485 0.000 0.022 0.000 

 

In Table 2, the regression is estimated using monthly returns. 
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Table 3 summarizes the adjusted R-Square results of each of the six portfolios’ obtained through regression estimation. 

Table 3. Adjusted R-Square values for six portfolios 

  Book-to-Market Equity 

Size Low Medium High 

Small 0.79 0.62 0.87 

Big 0.92 0.84 0.80 

 

Table 4 summarizes the F-statistics values and F significance of each of the six portfolios 

Table 4. F Values for six portfolios 

  Book-to-Market Equity 

  F-values F significance 

Size Low Medium High Low Medium High 

Small 147.70 65.60 262.63 0.00 0.00 0.00 

Big 463.82 207.16 155.48 0.00 0.00 0.00 

 

For the model to hold true, we stated earlier that the intercept in the equation (ii) should be insignificant i.e. close to 
zero and the coefficient 	 ,  and  should be significant i.e. away from zero. From the regression results 
summarized in Table 1, we find that the intercepts of all six portfolios are insignificant, however p values for five 
portfolios out of six is found to be unfavourable i.e. more than 0.05. Value of coefficient	  and  is found to be 
significant for all 6 portfolios with highly favorable p-values. However, value of coefficient  is found to be 
significant for five portfolios (S/L, S/H, B/L, B/M, B/H) but insignificant for one portfolios (S/M). The two portfolios 
S/M and B/M are the portfolios which have not been used in construction of value and growth portfolios and hence we 
find slope of HML for one of these portfolios to have unfavourable results. F significance shows favourable estimation 
results for all six portfolios meaning that the three independent variables (Market Premium, Size Premium and Value 
Premium) do a good job at explaining excess portfolio returns. Fama and French in their studies formed diversified 
portfolios of NYSE, Amex and NASD stocks and through regression estimation found that intercepts are close to zero. 
On the basis of the findings they concluded that the Fama and French three factor model does a good job in explaining 
stock returns. (Fama and French, 1993) 

Fama and French found that the slope of SMB factor which captures the size effect in stock returns was found to be 
higher for small stocks than for big stocks. The difference in the SMB slopes for small and big stocks, along with 
positive average SMB return, explains the higher returns on small stocks. They also found that high BE/ME stocks are 
more sensitive to HML than the low BE/ME stocks. (Fama and French, 1993) Our findings are in line with the findings 
of Fama and French. In Table 2, the slope of SMB factors for small stock portfolios (S/L, S/M, S/H) are found to be 
positive and higher than the slope of big stock portfolios (B/L, B/M, BH) which are found to be negative and the 
average SMB return or mean of SMB is found to be positive (see Table 1), hence we can determine that small stocks 
listed on KSE-100 index from July 2004 to June 2014 had higher returns than large stocks. Our research findings also 
support that value stocks (High BE/ME stocks) have higher return than growth stock (Low BE/ME stocks). The slope 
of high BE/ME portfolios (S/H, B/H) is found to be positive and higher than the slope of low BE/ME portfolios (S/L, 
B/L) and the average HML return or mean of HML is found to be positive (see Table 1), hence we determine that high 
BE/ME stocks have higher return than low BE/ME stocks. 

The slope of market risk factor with favourable p-values is also found to be significant. Fama and French (1993) found 
that beta values were mostly around 1. Similar to Fama and French (1993) research findings, we also find that the beta 
values are mostly around one and hence market risk factor is an important factor to explain returns over risk free rate 
but does not explain variation in excess stock return.  

The explanatory power of three-factor model is further supported by the adjusted R-Square values (see Table 3) which 
are found high for all six portfolios. We find all three factors to be significant and hence we determine that all three 
factors are significant in explaining excess portfolio returns.  
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5. Summary and Conclusions 

The aim of our study is to check if Fama and French three-factor model holds true for Pakistani equity market. 
According to Fama and French (1992, 1993), the three-factor model does a better job than the CAPM at explaining 
cross-sectional variation in average stock returns. In CAPM only market risk factor is used to explain excess stock 
returns, however Fama and French three-factor model incorporates two other risk factors to the CAPM, which are 
risk related to firms’ size and risk related to firms’ book-to-market equity. In order to check if the model holds true 
for Pakistani equity market we use companies listed on KSE-100 index from July, 2004 to June, 2014. We form 6 
portfolios by intersection of 2 size and 3 book-to-market equity portfolios. Monthly value weighted return of each 
portfolio is regressed against monthly market premium (Rm-Rf), Size premium (SMB) and Value premium (HML). 
Estimation results show that the model holds true for stocks listed on KSE-100 from July, 2004 to June, 2014. Our 
estimation results are also in line with Fama and French (1992, 1993) study results which show that higher return on 
small stocks is explained by difference in the slope of small and big stocks with positive average SMB return. Our 
estimation results show that the slope of small stocks is higher than the slope of big stocks and average return on 
SMB is also found to be positive. Moreover we also find that value stocks (High B/M stocks) have higher return than 
growth stocks (low B/M stocks). Our estimation results show that all three-factors are significant in explaining 
cross-sectional variation in average stock returns and hence the three-factor does a good job at explaining 
cross-sectional average returns. 
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Notes 

Note 1. An Intertemporal Capital Asset Pricing Model (Merton, 1973) 

Note 2. [Momentum Effect - Jegadeesh and Titman (1993), Cursatis, Miles and Woolridge (1993)]  

Desai and Jain (1997) find long term positive abnormal returns both before and after split 

Note 3. [Ball and Brown (1968), Bernard and Thomas (1990), 

Note 4. Anderson et al. have stated in their paper that BE/ME and Size are correlated to firm-level investment 
activity ([Anderson and Feijóo (2006)] 

Note 5. Indian Market - (Connor and Sehgal, 2001), (Sehgal and Tripathi, 2004), (Sahil Jain 2013), (Santhi et al. 
2014) 

Bangladesh – (Franzoni, 2002) 

Africa - (Bundoo, 2005) 

Pakistan - (Mirza and Shahid, 2008), (Rafi, et, al, 2014), (Rahim and Nor, 2006) 

New Zealand - (Djajadikerta and Nartea, 2005), (Bryant and Elsewaparu, 1997), (Vos and Pepper, 1997) 

Turkey - (Aksu and Onder, ca. 2003), (Ann Marie Hibbert and Edward R. Lawrence, 2010) 

Appendix 

The KSE-100 listed companies were selected as index re-composition on 19th, September, 2014.  


