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Abstract 

This paper examines the empirical relationship between Market risk premium, Market/Book Equity, Market/Total 

Assets and stock returns of 183 firms listed in Borsa Istanbul over the period 2003-2013/6 using panel data analysis. 

In addition, the aim of this paper is to search for the leverage effect on stock returns. We find statistically significant 

evidence showing that market risk premium, Market/Book Equity, Market/Total Assets explain stock returns. The 

results are consistent with the literature. Market value/book value has a negative coefficient whereas market 

value/total assets has a positive coefficient. Since leverage is the difference between book value and total assets, the 

leverage effect of the MV/TA leads to the sign change of the coefficient. The result implies the effect of leverage on 

the stock returns. Companies with low Price/Equity ratios generate higher returns and stocks with lower leverage 

levels perform better than the ones with higher leverage ratios in Borsa Istanbul.  

Keywords: Stock return, Stock price, Leverage, Three-Factor Model, Istanbul Stock Exchange, Panel data, Asset 

pricing, Portfolio theory 

1. Introduction 

It is a most important issue in finance literature to identify the variables that affect stock return and the stock price. 

The capital asset pricing models are the main financial research tools trying to explain the behavior of common 

stocks. The issue was brought to light by Markowitz (1952) single period model where the investor’s main aim is to 

maximize the expected return of the portfolio subject to a desired level of risk. Following the Modern Portfolio 

Theory of Markowitz (1952), different asset pricing models have been developed to show the relationship of excess 

portfolio returns to excess market returns. Sharpe (1964) and Lintner (1965) developed a model to explain this 

relationship which is called as Capital Asset Pricing Model (CAPM). The model is based on only one risk factor 

which is beta that measures the systematic risk.  In Capital Asset Pricing Model, beta explains variations of the 

excess portfolio return defined as the covariance of portfolio return with the market portfolio return divided by the 

variance of the market portfolio.  Black (1972) by the assumption of riskless asset developed zero-beta CAPM. 

Merton (1973) developed an intertemporal model of the capital market. According to the capital asset pricing model 

(CAPM) Beta (β) is considered as the only variable that is capable of predicting the stock return and the variables 

other than beta should not have power in explaining the cross-section of expected stock returns. Contrary to the 

CAPM model, previous empirical studies demonstrated that there are other factors that have important explanatory 

power for expected stock returns, other than beta. The most significant idiosyncratic factors are firm size, book to 

market, debt to equity, and price to earnings ratio. (Banz (1981), Chan et al. (1991), Rosenberg et al. (1985)) 

The aim of this study is to test other possible factors in explaining the stock returns. These factors are market value 

to book value, market value to total asset and market risk premium. In what follows, we summarized the highlights 

of the literature related to asset pricing. Section 3 describes the empirical research. The outcome of applying the 

methodology to data is given in section 4. Summary and concluding findings are provided in section 5. 

2. Literature Review 

There are several empirical tests of CAPM with contradictory results of the Sharpe-Lintner-Black model (see, for 

example, Reinganum (1981), Breeden et al. (1989), Fama and French (1992)) These tests reveal that there are other 

variables other than beta which affects the returns. These are (1) size, ME (stock price times number of shares), (2) 
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book-to market equity ratio, BE/ME,  (3) Price-Earnings ratio, P/E and (4) leverage ratio (Total Debt/Total Assets) 

all of which have a strong role in explaining average returns.  

Basu (1977) empirically tested the relationship between investment performance of equity securities and their P/E 

ratios. He assumed that the asset pricing model is valid. He demonstrated that P/E ratio information is not “fully 

reflected” in security prices as quickly as suggested by the semi-strong form of the efficient market hypothesis. He 

concluded that publicly available P/E ratios have “information content” and may warrant an investor’s attention at 

the time of portfolio formation or revision. 

Banz (1981) found that firms that have small market capitalization lead to higher returns when compared to the large 

size firms even after adjusted for their systematic risks. Market equity has an explanatory power on the average 

returns. Rosenberg et al. (1985) found that BE/ME, namely the ratio of a firm’s book value of common stock to its 

market value, is positively related to the average returns in the US stock markets. Similarly, Chan et al. (1991) also 

found a positive relationship between BE/ME and average returns in the Japan stock market. 

Reinganum (1981) investigated whether differences in estimated portfolio betas are reflected in differences in 

average portfolio returns. The findings of his study demonstrated that the returns of high beta portfolios are not 

significantly different from the returns of low beta portfolios. 

Daniel and Titman (1997) with a focus on the Japanese market showed that book-to-market equity can explain the 

cross-sectional variation of stock returns. Chui and Wei (1998) analyzed the effect of beta, book-to-market equity, 

and size on the expected stock returns in five Asian emerging markets. They found that the relationship between 

average stock return and beta is weak for all five markets. However the book-to-market equity is significant in 

explaining the expected returns in Hong Kong, Korea, and Malaysia, while the size effect is significant in all five 

markets except Taiwan. 

Arbitrage Pricing Theory (APT) is one of the alternative models to CAPM which developed by Ross (1976) and later 

extended by Huberman (1982), Chamberlin and Rothschild (1983), and Ingersoll (1984). The arbitrage pricing 

theory suggests that security returns are a linear function of an unknown number of unspecified factors. 

There are many empirical studies that tested APT by using US stock data. For instance, Roll and Ross (1980) and 

Chen (1983), found that there are three or four factors which are priced in US stock market. In Canadian stock 

market, Hughes (1982) and Lam (1988) demonstrated that there are also three to four factors that significantly 

explain stock returns. In UK market, Antoniou et.al, (1998) find that there are three factors which are priced. The 

empirical evidences from the APT tests indicates that there is more than one factor which explain returns in stock 

market. 

Fama and French, in a series of papers, (1992, 1993, 1995, 1996) demonstrated that a three-factor model explains 

most part of the cross-sectional variation in average returns of portfolios. These three factors are the excess return on 

the market portfolio, the size and the book to market. At the same time, there are other multifactor models which 

have been proposed to explain the cross-section of average returns. These models generally use macroeconomic 

variables as factors to explain stock returns. Chen et al. (1986) found that industrial production, measures of 

unanticipated inflation, changes in the risk premium and shifts in the yield curve are significiant in explaining stock 

returns in U.S. Jagannathan and Wang (1996) used labor income, in addition to the market return to explain stock 

returns. 

Several studies employ Fama-French three factor model to explain the stock returns’ variation in Borsa Istanbul. 

Akdeniz et.al.(2000) found that stock returns in BIST vary directly with book-to-market and inversely with firm size. 

Aydoğan and Gürsoy, (2000) found no significant relationship between P/E ratio and book-to-market ratio with 

expected returns in emerging markets. Aksu and Önder (2003) demonstrated significant size effect on returns by 

applying F-F three factor model to BIST. Gonenc and Karan (2003) tested book-to-market and size effect on returns 

in BIST and find no evidence of significant relationship in BIST.  

Leverage level of a firm, which is tested in this study, can be regarded as a risk factor in asset pricing along with the 

other factors mentioned above. Studies on the relationship of leverage and stock returns suggest conflicting results. 

Bhandari (1988) stated that in US stock market, returns are positively related to leverage. However Penman et.al. 

(2007) showed leverage component of B/P is negatively related with stock returns for firms that have both high and 

low B/P ratios, and this relation lasts after controlling for size, beta, return volatility, momentum, and default risk. 

Korteweg (2010) found negative relation between firm value and leverage. George and Hwang (2009) suggested an 

explanation for negative relation between leverage and returns. They argued that firms with high distress costs 
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choose low leverage levels and return premium for low leverage firms can be seen as a compensation for default 

probability.  

Muradoğlu and Sivaprasad (2012) focused on the role of leverage in forecasting stock returns. They use leverage 

ratio as a risk factor in a five factor model following Fama-French three factor model. They find that the returns of 

firms with low leverage are negatively correlated with the leverage factor.  

All of the above studies suggested that expected returns of stocks are not explained by beta only. The purpose of this 

paper is then to investigate the relation between stock returns and market risk premium (Rm-Rf), market to book 

value (MV/BV) and market value to total assets (MV/TA) in order to capture the leverage effect by using the panel 

data approach on stocks listed in İstanbul Stock Exchange (BIST100) for the period 2003/1-2013/6 

3. Empirical Research 

3.1 Data 

All of the data for the analysis is taken from Finnet Databases and Istanbul Stock Exchange. The data set contains 

non-financial 183 firms listed in BIST(Borsa Istanbul) for the period between 2003/1 and 2013/6. Monthly data is 

used. 126 months and 183 stocks gene rate 23058 number of observations in panel data regression. The monthly 

returns adjusted for dividends and equity offerings are obtained for 183 domestic stocks using Istanbul Stock 

Exchange Databank. As a proxy of market portfolio (Rm), monthly returns of BIST100 index is used between the 

period 2003/1-2013/6. Benchmark goverment bond of Turkish Treasury in domestic currency is a proxy of risk free 

rate (Rf). In finance literature, it is accepted that goverment-bonds and T- bills in local curreny are proxy for risk free 

rates since goverments control the printing of local currency (Damodaran, 2002; Zhang and Wihlborg, 2010). The 

average monthly yields of benchmark goverment bond are calculated using the data from Istanbul Stock Exchange in 

the sample period. 

We use 3 specific independent variables namely market risk premium (Rm-Rf), Market Value/Book Value (MV/BV), 

Market Value/Total Assets (MV/TA) as explanatory variables for stock returns. We know from the finance literature 

market risk premium is one of the strongest variable that effects the stock returns.  Moreover, to catch the levarage 

effect, we use MV/BV, and MV/TA, since we focus on the leverage in this study. The difference between the totals 

assets and book value is the leverage. The dependent variable used in this study is monthly stock returns.  For 

MV/BV and MV/TA, end of monthly data are also used. 

3.2 Methodology 

Panel data analysis is employed in order to examine the relationship between chosen variables and the stock returns. 

The use of panel data has several major advantages over purely cross-sectional or purely time-series data. First of all, 

by pooling the data the panel analysis improves the accuracy of the parameter estimates and thus allows the 

estimation procedure to have more degrees of freedom and sample variability. Secondly, panel estimation procedure 

gives the opportunity to reduce estimation bias. Finally, it provides the specification of more complicated behavioral 

hypothesis. Furthermore, this model allows modeling the differences among the subjects, referred to ‘heterogeneity’. 

The empirical test involves the market and firm specific variables and monthly stock returns. The model is:  

Rit = α0 + β1(Rm-Rf)t+ β2MV/BVit + β3MV/TAit + εit 

where,  

Rit  is the stock return of company i at time t.  

(Rm-Rf)  is the market risk premium at time t 

MV/BVit is the ratio of market capitalization to book value for company i at time t (price to equity) 

MV/TAit  is the ratio of market value to total assets for company i at time t  

εit   is the error term 

In order to test whether there are unit roots, the unit root test based on Augmented Dickey Fuller is employed. 
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Table 1. Unit Root Tests Based on Augmented Dickey Fuller 

The results of the unit root tests based on Augmented Dickey Fuller with zero lags and 12 lags are given in Table 1. 

Time trend is included. The results indicate that there are no unit roots for dependent and independent variables. The 

series are stationary.  

The parameters of the panel data regression can be estimated by fixed effect and random effect models. The choice 

between the fixed effect and random effect model has been a controversial issue among econometricians for many 

years. The selection of the appropriate model depends on the assumptions concerning the relationship of the 

exogenous variables, both cross-sectionally and across time, assumptions regarding the error term(s), and/or the 

researcher’s desires to obtain either less bias or greater efficiency in the estimators. 

The fixed effects model is expected to be the appropriate method since our estimating sample is identical to the 

population of interest and does not include time-invariant regressors. However, as it is common in the literature, the 

appropriate model that most fits the sample and the objective of the research must be selected. Hausman and Taylor 

(1981) test is used to determine whether to use random effects or fixed effects model. In Hausman Test, the 

correlation between individual effects and regressors is tested under the null hypothesis of there is no correlation 

between individual effects and regressors. 

Hausman test result which is given in Table 2 indicates that the test results are significant and according to the results 

fixed effects model is preferred instead of the random effects model in our equation. According to the statistic of Chi 

Square, fixed effect model is appropriate. Therefore fixed-effect panel data regression is used in the analysis. 

Table 2. Hausman Test 

      Statistic Probability 

Chi Square  67.91       0 

4. Results 

The results of the panel data regression are given in Table 3.  

Table 3. Results of the Panel Data Regression 

Returns Coefficient   t-statistic      Pr 

1  0.809099 68.030000 0.000000 

2  -0.000833 -3.300000 0.001000 

3  0.021173 14.69 0.000000 

Constant 0.001277 0.830000 0.404000 

        

R -Square(Overall) 0.174000 Durbin Watson 1.947280 

Table 3 shows the results of the panel data analysis. There is statistically no evidence of autocorrelation since the 

Durbin Watson (d statistic) is 1.95. The coefficients of (Rm-Rf), MV/BV and MV/TA which are 1 ,  2  and 

 

Lags(0) Lags(12) 

  Statistics P- Value Statistics P- Value 

Returns         

Inverse chi-squared 1.27E+04    0 835.8194    0 

Rm-Rf         

Inverse chi-squared 1.32E+04    0 816.8621    0 

MV/BV         

Inverse chi-squared 1159.1323    0 497.916  0 

MV/TA         

Inverse chi-squared 834.5982    0 586.3612    0 
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3  are significant according to t-statistics. The results indicate that the percentage of total variance in stock returns 

explained by this study’s model was 17%. Accordingly the coefficients 1 , 2  and 3 are
 
significant in the 

model.  

Market risk Premium ( 1 ) as expected has a positive coefficient meaning that higher market risk premiums generate 

higher returns which is consistent with the literature.  

Market value to book value ( 2  ) has a negative coefficient and market value to total assets  ( 3 ) have positive 

coefficient. Negative coefficient of MV/BV indicates that returns are inversely related with MV/BV ratios. Low 

Price/Book ratios generate higher returns and high Price/Book ratios generate lower returns. These results are 

consistent with the literature. A long literature in empirical finance has isolated a “value” effect in asset pricing. 

Studies such as Basu (1983) and Keim (1983) have shown that stocks selling at low prices relative to their earnings 

and book values have generate higher returns for investors. Portfolios made up of stocks with low market values 

(MV) relative to book values (BV) earn excess risk-adjusted returns when risk is measured by beta from the Capital 

Asset Pricing Model (CAPM). However any test of market efficiency is a joint test of the relationship of returns to 

MV/BVs and the efficacy of CAPM’s beta to fully measure risk. According to Fama and French, the ratio of market 

value to book value itself is a risk measure, and therefore the larger returns generated by low MV/BV stocks are 

simply a compensation for risk.  

The coefficient of MV/TA ( 3 ) is positive which means that higher MV/TA ratios create higher returns. Since 

leverage is the difference between total assets and book value, the leverage effect of the MV/TA leads to the sign 

change of the coefficient. If equity is held constant, lower total debt would lead to lower total assets which make 

higher MV/TA ratio and higher returns. This indicates that if companies have lower debt, the returns of the listed 

stocks in Borsa Istanbul increase. This result captures the effect of leverage on the stock returns.  

5. Conclusion 

In this study, our model explains stock returns by using the market risk premium (Rm-Rf), Market Value/Book 

Value (MV/BV), Market Value/Total Assets (MV/TA). Our aim in choosing these variables is also to capture the 

affect of leverage on stock returns since the difference between two variables, namely Market Value/Total Assets 

and Market Value/Book Value, is the leverage. Results of the model indicate that the coefficients of market 

value/book value and market value/total assets and market risk premium are significant in explaining the stock 

returns. Market value/book value has a negative coefficient whereas market value/total assets has a positive 

coefficient.  According to the negative 2 , lower price/equity ratios create higher return. The analysts in the 

financial sector should search for the companies with lower Price/Book ratios compared to the average of 

comparable firms in the industry to generate higher returns. The coefficients of market value/book value and market 

value/total assets have different signs and we explain this difference with the leverage effect. Since the only 

difference between total assets and book value is leverage, it explains the sign difference between MV/BV and 

MV/TA.      

Controlling for equity, when total debt of a company is higher, (which also makes total asset high) then MV/TA 

becomes lower. According to the positive 3 , this result creates lower returns. The returns of the listed stocks in 

Borsa İstanbul decrease; if these companies have higher debt and vice versa. 
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