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Abstract This paper uses the Capital Asset Pricing Model (CAPM) and the higher moment 
CAPM to estimate the financial performance of securities traded on the Athens Stock 
Exchange. There is statistically significant evidence that the higher moment CAPM is more 
efficient, while the differences between the models are statistically significant. The two 
models are tested for a five-year period from 2001 to 2005 using monthly data. It is shown 
that in the cross-sectional analysis the stock market prices the skewness, which exhibits a 
positive sign suggesting that investors may have a preference for positive skewness in their 
portfolios. With respect to systematic variance and systematic kurtosis, although it seems that 
investors are compensated with higher return for bearing the above risks, this relationship 
seems not to be significant in the cross-sectional context. 
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1. Introduction 
 
The Capital Asset Pricing Model (CAPM) developed by Sharpe (1964) and Lintner (1965) 
suggests that the only relevant financial risk measure is the beta coefficient, which reflects 
the non-diversifiable/ systematic risk, and that a positive trade-off between beta and expected 
returns should exist. The model is still widely used and has also been used for the estimation 
of the cost of capital and the performance of managed funds (Fletcher, 2000; Tang and Shum, 
2003; Fama and French, 2004; Perold, 2004).  
 
The literature demonstrates that, except for the market risk, other risk factors that explain the 
financial performance of stock returns relate to firm ‘fundamental’ variables (Harvey and 
Siddique, 2000). These variables include size, book-to-market value, earnings to price ratio, 
etc., and account for a sizeable portion of the cross-sectional variation in expected returns. 
The CAPM is based on the assumption that investors’ goal is to minimise the variance and 
maximise the expected return of their portfolios (Athayde and Flores, 1999). 
 
This paper tests whether the introduction of higher moments (i.e. skewness and kurtosis) into 
the CAPM, along with variance, is also important in explaining the expected stock returns. 
The paper proceeds as follows. Section 2 presents the literature review, Section 3 refers to 
methodology and data description, Section 4 shows the empirical results, and Section 5 
concludes the paper.  
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2. Literature Review 
 
Fama and MacBeth (1973) first tested the validity of the CAPM, finding that on average a 
positive trade off exists between return and risk. However, later studies, such as Jegadeesh 
(1992) and Fama and French (1996), express some doubts with regard to the validity of betas 
as risk measures, since their evidence suggests that betas are not always significantly related 
to returns. 
  
In the attempt to interpret the behaviour of stock returns, the literature presents tests of 
measures that are proposed as alternatives to the single market premium factor suggested by 
the CAPM. Banz (1981) finds that the size effect has a strong impact on stock returns, 
indicating that smaller firms have higher returns and thus higher betas. Similar findings are 
obtained by Zarowin (1990), Fama and French (1992) and Daniel and Titman (1997). 
Measures, such as book to market value and earnings to price ratio, appear to significantly 
influence the stock returns (Berk, 1995; Fama and French, 1996). Stocks with high such 
ratios tend to have higher returns than stocks with low such ratios. Similar results have been 
reported by Chan et al (1991) for the Japanese market and by Levis and Liodakis (2001) for 
the UK market. Liquidity also appears to influence the expected stock returns as explained by 
Jacoby et al (2000).  
 
Another form of the CAPM is the Consumption CAPM (CCAPM), which measures the risk 
of a security by the covariance of its return with per capita consumption (Lucas, 1978; 
Breeden, 1979). This model is tested against the CAPM for the Taiwanese stock market, 
where it appears that the CAPM exhibits better performance in terms of R2 in explaining the 
stock returns (Chen, 2003). However, Mankiw and Sharpino (1986) and Kocherlakota (1996) 
suggest that the consumption beta may offer a better measure of risk. 
 
An extension of the CAPM is the higher moment CAPM, which introduces the figures of 
skewness and kurtosis into the model. The systematic risk attempts to explain the variance of 
stock returns. There is evidence, however, that the distributions of returns cannot be 
adequately described only by mean and variance (Harvey and Siddique, 2000). Harvey and 
Siddique (2000) incorporate the figure of co-skewness in the CAPM and find that it is a 
statistically significant measure of risk, as also reported by Kraus and Litzenberger (1976). 
Other studies that incorporate the co-skewness in the CAPM for the valuation of stock returns 
are these of Rubinstein (1973) and Ingersoll (1975). Fang and Lai (1997) introduce not only 
the systematic skewness but also the systematic kurtosis suggesting that the expected excess 
rate of return is related with these two measures of risk. The same results are also reported by 
Friend and Westerfield (1980) for the US market, in contrast to these of Hung et al (2004) for 
the UK stock market that found that the betas of the extended CAPM are weaker than the 
market beta itself. 
 
 
3. Methodology and Data 
 
3.1 CAPM and Higher Moment CAPM 
 
The Modern Portfolio Theory, which was first introduced by Markowitz (1952), is based on 
that investors are looking for assets in terms of the distributions of returns, and that they tend 
to have an aversion to risk, satisfying the following conditions (see Alexander, 2002): 
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The CAPM specifies the relationship between risk and return as follows: 
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where  is the market risk premium, which is the difference between the 

expected return of security i and a risk free rate (e.g. Treasury bills), 
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  is the covariance of security i with the market return, and  imcov
  is the variance of the market return. 2
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Equation (1) can be rearranged and take the following shape leading to the Ordinary Least 
Square (OLS) empirical calculation of the beta coefficient.                      
 

( )fmifi RRERRE −=− )()( β                                             (2) 

where )(/),( mmii RVarRRCov=β  is the systematic variance of asset i (see Fang and Lai, 
1997). 

 
Following the introduction of higher moments, such as systematic skewness and systematic 
kurtosis, into the CAPM, the model takes the following shape (see Hung et al, 2004): 
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where the coefficient ιβ  is the same as above,  
 the systematic skewness, ιγ , and the systematic kurtosis, ιδ , are as follows (see Fang 

and Lai, 1997): 
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The literature shows that investors tend to prefer securities that are right-skewed or portfolios 
that are left-skewed (Harvey and Siddique, 2000). Investors tend to have negative preference 
to variance1 and kurtosis, demanding a higher return for bearing such risks (Arditti, 1967; 
Fang and Lai, 1997). 
 
Following Fang and Lai (1997) and Tang and Shum (2003), this study tests the following 
hypotheses: 
 
 
H1: There is unrestricted borrowing and lending at a unique risk free rate (Sharpe-

Lintner hypothesis). This implies that 0)( 0 =tE γ  in equation (4). 
 

itititittfit eKURSKWRR ++++=− 3210 γγβγγ           (4) 
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H2: The risk premium is positive and equal to the average excess return of the market 
portfolio. This means that ( ) 0)(1 >= mtt REE γ in equation (5). 

 
            itittfit eRR ++=− βγγ 10                                                (5) 

H3: The distribution of asset returns is symmetrical, while skewness is (not) priced in 
equation (6): 

 
 ititittfit eSKWRR +++=− 210 γβγγ                                                                (6) 

H4: The distribution of asset returns is symmetrical, while kurtosis is (not) priced in 
equation (7): 

 
           ititittfit eKURRR +++=− 310 γβγγ                                                                  (7) 

The hypotheses above are investigated by firstly obtaining the beta coefficients from the OLS 
regression, and secondly regressing the estimated beta coefficients against the average excess 
returns of the period under consideration.2 
 
3.2 The Data 
 
The dataset used in the study consists of 17 securities, which are traded on the Athens Stock 
Exchange and come from three different sectors, i.e. banks, furniture and machinery. The 
study uses monthly data, while the period under analysis is a five-year period from January 
2001 to December 2005 (see Dimson and Marsh, 1983). The rate of return for each security, 
ri, is calculated as 11 /)( −−−= ttti PPPr  (Lo and MacKinlay, 1988). The risk free asset used in 
the model is a 3-year Treasury bill. The security prices and the risk free rate were obtained 
from DataStream. For the analysis of data and the estimation of parameters, individual 
securities are used rather than portfolios (see Kim, 1995; Kaplanski, 2004). 
 
The summary statistics with regard to individual securities for the entire sample period are 
presented in Table 1. From Table 1, it is clear that the minimum return ranges from –15.59% 
to –57.24%, while the maximum return ranges from 20.30% to 56.25%. The average returns 
vary from –1.78% to 1.60%. Excess kurtosis can be as high as 10.35, ranging from 0.194 to 
10.35. The skewness ranges from –0.767 to 2.42. Table 1 also refers to the Sharpe ratio, 
which is a measure of security performance (Leland, 1999). The highest performance 
according to the Sharpe ratio is 12.10%, while the lowest is –11.94%. The normality of return 
has been tested using the Jarque-Bera (JB) criterion. This test follows the χ2 distribution 
under the null hypothesis of normality and 2 degrees of freedom. The 5% critical value for χ2 

is 5.99, which shows that 8 out of 17 securities do not follow the normal distribution (see 
Groenewold and Fraser, 1997). For the stationarity of the time series data, the study has used 
the Augmented Dickey-Fuller (ADF) test. All time series data were found to be stationary.  
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4. Empirical Results 
 
4.1 CAPM and Higher Moment CAPM 
The first step for testing the hypotheses and comparing the single factor CAPM with the 
higher moment CAPM is to obtain the beta coefficients after applying the OLS method on 
equation (2). Table 2 reports the beta coefficients. The econometric restriction is that in a 
time series regression of the excess return ( fi RRE −)( ) on the market excess return 
( ), the intercept should be zero and the betas should be statistically significant. 
From Table 2, it is obvious that all beta coefficients are statistically significant at 1% level. 
The betas range from 0.756 to 1.975, while the adj. R2 4 ranges from a low of 0.148 to a high 
of 0.742. 

fm RRE −)(

 
Table 3 presents the results of the cross-sectional regression and describes the relationship 
between beta and return. Hypothesis H1 implies that fR=0γ . This coefficient, i.e. γ0, is not 
significantly different from zero and is consistent with the Sharpe-Lintner hypothesis. With 
respect to the risk premium and hypothesis H2, Table 3 shows that the coefficient γ1 is 
positive but not statistically significant. 

 
Before comparing the higher moment CAPM with the one factor CAPM, the higher moment 
beta coefficients should be estimated. Table 4 presents the results that come from the 
application of the OLS method on equation (3). With respect to hypothesis H3 and the 
introduction of skewness in the model, Table 5 shows that skewness is positively related to 
returns and has the right positive sign as opposed to market skewness for the underlying 
period (i.e. -0.314 in Table 1). This relationship is statistically significant at 10% level. The 
same results are also reported by Tang and Shum (2003), indicating that risk averse investors 
tend to prefer odd statistical moments, such as mean and skewness, and dislike even 
statistical moments, such as variance and kurtosis (see Scott and Horvath, 1980). The 
skewness is priced by the market, the adj. R2 is higher when skewness is introduced, and thus, 
this model exhibits better performance (see Groenewold and Fraser, 1997). 
 
Hypothesis H4 relates to kurtosis and whether it is priced by the market. The results are 
depicted in Table 6, which shows that the expected positive sign for the market premium 
exists, although it is not statistically significant. With regard to kurtosis, there is an 
insignificant negative regression coefficient, which contradicts the expectation on the 
relationship between kurtosis and returns for risk-averse investors, who would expect to get 
higher returns for higher kurtosis. Similar results are found by Tang and Shum (2003) when 
weekly returns are employed. The results are not better compared to the single factor CAPM 
in terms of adj. R2, while the kurtosis does not appear to be priced by the market.  
 
The results of the regression based on equation (3), including beta, skewness and kurtosis, are 
presented in Table 7. Table 7 indicates that the market demands higher returns for bearing 
variance and kurtosis, while an insignificantly negative relationship exists between stock 
returns and skewness (Fang and Lai, 1997). This relationship would be expected to be 
positive, as shown in Table 5, which referred to the higher moment CAPM including only 
market risk and skewness. 

 
Table 8 presents the significant beta coefficients after applying the OLS regression on 
individual securities and omitting the insignificant factors one at a time. Table 8 shows that 8 
out of 17 securities have statistically significant coefficients. In particular, skewness is 
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statistically significant in 7 cases, while kurtosis in 5 cases. Three securities appear to be 
influenced by both skewness and kurtosis. 

 
4.2 Comparing the Models 
 
The Theil’s U2 test (1966) is used for testing the single model CAPM with the higher moment 
CAPM. This test has also been used by Bower et al (1984) and Sun and Zhang (2001). This 
model uses the return divided by the test period (here 60 months) as the predicted return for 
each month. The Theil’s U2 test is the sum of the squared forecasting errors for each model 
divided by the sum of the squared forecasting errors of the naïve model. The test is defined as 
follows: 
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where   is the historical return for asset i in month t,  tiR ,
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,  is the forecast return for asset i in month t according to CAPM and the higher 
moment CAPM, and  

iR
−

 is the monthly average historical return for asset i over the examined period. 
 
The smaller the ratio, the better the model forecast is relative to the naïve model. A ratio with 
a value greater than one would indicate the inappropriateness and inadequacy of the model. 
The results are depicted in Table 9. The higher moment CAPM appears to predict better in all 
cases. The ratio ranges from a low of 0.258 to a high of 0.620, while in one case (i.e. 0.555) 
both models predict the same. Table 10 shows that the difference between the two models is 
statistically significant at 5% level, indicating that the higher moment CAPM gives a better 
forecasting ability over the CAPM. The mean of the Theil’s U2 test is almost by 6% lower for 
the higher moment CAPM. 

 
 
5. Conclusions  
 
This paper examines the efficacy of the higher moment CAPM as opposed to the single factor 
CAPM, and seeks to explain the relationship between expected return and risk. The higher 
moment CAPM incorporates skewness and kurtosis together with variance into the model. 
The skewness and kurtosis cannot be diversified by increasing the size of portfolios. Hence, 
they are important in security valuation. Thus, investors care not only for variance, but also 
for kurtosis demanding higher returns on risky assets, while they are willing to accept a lower 
(higher) return when the skewness of the market portfolio is positive (negative) (see Fang and 
Lai, 1997). 
 
The study shows that in the cross-sectional analysis the stock market prices the skewness, 
which carries a positive sign suggesting that investors may have a preference for positive 
skewness in their portfolios. Comparing the single factor CAPM with the higher moment 
CAPM, including skewness as an additional risk factor in the cross-sectional context, it has 
been found that the latter is better in terms of adjusted R2. Also, there is evidence that the 
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higher moment CAPM is significantly better when using the Theil’s U2 test. The higher 
moment CAPM gives a lower and statistically significant mean under the Theil’s U2 statistic 
than the single CAPM. 
 
The implications of the study show that there may be additional factors other than the market 
risk that affect stock returns. For example, the Arbitrage Pricing Theory includes in the 
regression equation macroeconomic explanatory variables, such as inflation, exchange rates, 
interest rates, etc. The Fama and French three-factor model uses proxies for size and growth 
together with the market risk. The identification and analysis of such factors is imperative 
and may be subject to future research. 
 
 
Endnotes  
 

1. Arditti (1967) has shown that a typical investor who is risk averse tends to exhibit 
aversion to variance and preference to positive skewness. 

 
2. The study has accounted for heteroscedasticity and autocorrelation as well as for multi-

collinearity, and reports that the results are not distorted or biased by such effects. 
 
3. The Jarque-Bera test is given as follows: JB=
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Table 1. Summary Statistics 

Asset     

Return 
Mean 

Min Max Std. Dev. Skewness Excess 
Kurtosis 

Jarque-
Bera test 

P-value Sharpe 
ratio 

Market Index           

ASE index (GI)  0.42% -19.40% 15.28% 6.72% -0.314 0.327 1.23 0.538 6.76% 

Banks            

Alpha   -0.081% -22.72% 24.89% 10.05% 0.141 0.194 0.29 0.864 -0.41% 

Agrotiki   -0.14% -50.50% 32.87% 12.57% -0.27 4.17 43.5 0 -0.81% 

Aspis  -0.68% -39.00% 25.00% 11.63% -0.403 1.29 5.71 0.057 -5.42% 

Attiki   1.18% -48.80% 52.14% 16.92% 0.307 1.518 6.594 0.036 7.19% 

Geniki   -0.64% -35.55% 38.17% 13.98% 0.362 0.434 1.75 0.42 1.80% 

Egnatia   0.15% -23.83% 38.42% 12.96% 0.775 0.952 8.136 0.017 1.47% 

Ethniki   0.52% -27.50% 38.92% 11.78% 0.217 1.136 3.63 0.162 4.74% 

Ellados  0.87% -19.45% 55.50% 10.81% 2.42 10.35 321.38 0 8.42% 

Emporiki   -0.12% -29.06% 39.02% 13.40% 0.355 0.31 1.48 0.476 -0.62% 

Peireos   0.78% -33.39% 20.30% 9.77% -0.656 1.19 7.73 0.02 8.31% 

Kiprou   0.21% -19.82% 28.28% 9.82% 0.474 0.768 3.66 0.16 2.54% 

Eurobank  0.71% -15.59% 24.12% 8.10% 0.592 0.324 3.71 0.156 9.09% 

Furniture            

Dromeas   -1.78% -57.24% 36.71% 14.34% -0.767 3.099 29.41 0 -11.94% 

Sato   0.80% -36.79% 56.25% 17.55% 0.798 0.807 7.877 0.019 4.79% 

Varagis   -0.07% -32.96% 48.78% 14.70% 0.437 0.815 3.518 0.172 -0.22% 

Machinery            

Frigoglass   1.60% -31.25% 40.00% 13.51% 0.429 1.25 5.656 0.049 12.10% 

Kleeman     0.58% -32.20% 39.30% 11.89% 0.687 2.155 16.07 0 5.18% 
The numbers in bold show normality according to the Jarque-Bera test3 at 5% level. 
 



       Messis, Iatridis, and Blanas, International Journal of Applied Economics, 4(1), March 2007, 60-75 
 

71

Table 2. Estimation of Beta Coefficients of Eq. (2) Using OLS 

Asset α0 β   Adj. R2   F 
 Banks 

Alpha -0.006 1.261 0.704 135.1 
                                         (-0.84) (11.79) *** 
Agrotiki -0.004 0.756  0.148 11.13 
 (-0.29) (3.33) ***  
Aspis -0.011 1.142 0.427                  44.26 
 (-1.006) (6.65) *** 
Attiki 0.005 1.546 0.378 36.24
 (0.289) (6.02) *** 
Egnatia -0.005 1.549 0.652 109.7 
 (-0.52) (10.47) *** 
Ellados 0.0049 0.893 0.306 26.68 
 (0.423) (5.31) *** 
Emporiki -0.008 1.586 0.655 111.3 
 (-0.79) (10.21) *** 
Ethniki -0.0013 1.502 0.742 168.3 
 (-0.166) (12.96) *** 
Eurobank 0.002 0.993 0.674 119.2 
 (0.471) (10.92) *** 
Geniki -0.012 1.459 0.495 57.85 
 (-0.97) (7.60) *** 
Kiprou -0.002 1.067 0.526 65.5 
 (-0.267) (8.05) *** 
Peireos 0.002 1.251 0.741 168.3 
 (0.37) (12.98) *** 
Machinery 

Frigoglass 0.010 1.331 0.44 48.99 
 (0.774) (6.83) *** 
Kleeman 0.002 1.058 0.356 33.12 
 (0.103) (5.75) *** 
Furniture 

Dromeas -0.023 1.342 0.385 37.3 
 (-1.58)  (6.11) *** 
Sato -0.006 1.975 0.576 80.08 
 (-0.04) (8.949) *** 
Varagis -0.007 1.489 0.471 52.81 
 (-0.51)  (7.267) *** 
t-statistic in parenthesis 
(***) indicate statistically significant factors at 1% level. 
 
 
Table 3. Regression Results on Beta: fi rR −  = γ o t + γ 1t β i + μ it 

Market Proxy γο t(γο) γ1 t(γ1)  Αdj. R2 

ASE index (GI) 0.00053 0.157 0.00278    0.997 0.0032 

(t) indicates the t-statistic.  
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Table 4.  Use of OLS to Eestimate the Higher Mmoment CAPM Bbased on Eq. (3) 

Asset  ASE GI Skewness Kurtosis  
 ao  Beta 1  Beta 2  Beta 3  Adj. R2 F 
Banks 
Alpha -0.010  1.225 1.056  3.361 0.699  44.5 
 (-1.19)  (6.69)*** (0.89)  (0.34) 
Agrotiki -0.012  0.985 1.35  -13.44 0.137  4.08 
 (-0.65)  (2.58)*** (0.53)  (-0.65) 
Aspis -0.001  0.738 -1.614  24.41 0.463  17.7 
 (-0.089)  (2.65)*** (-0.90)  (1.78)* 
 Attiki -0.011  1.68  3.44  -5.37  0.381  12.92 
 (-0.55)  (3.92)*** (1.25)  (-0.23)            
Egnatia -0.012  1.73  1.29  -10.85 0.654  37.6 
 (-1.03)  (7.07)*** (0.81)  (-0.816) 
Ellados -0.010  0.535 3.86  26.7 0.346  11.2 
 (-0.84)  (1.909)** (2.13)**  (1.764)* 
Emporiki -0.020  1.518 4.137  8.34 0.685  43.2 
 (-2.24)** (6.32)*** (2.68)*** (0.64) 
Ethniki -0.013  1.304 2.969  15.56 0.76  62.5 
 (-1.42)  (6.99)*** (2.47)*** (1.54) 
Eurobank -0.003  1.01  1.424  0.197 0.68  41.09 
 (-0.49)  (6.689)*** (1.464)  (0.02) 
Geniki -0.03  1.05  4.62  30.49 0.529  22.7 
 (-2.01)** (3.46)*** (2.32)**  (1.82)** 
Kiprou -0.003  1.05  0.32  1.12 0.539  23.6 
 (-0.34)  (4.70)*** (0.22)  (0.09) 
Peireos 0.007  1.19  -0.95  2.97 0.75  58.86 
 (0.65)  (7.36)*** (-0.92)  (0.34)   
Machinery 
Frigoglass 0.021  1.329 -3.20  -2.95 0.471  18.35 
 (1.55)  (4.10)*** (-1.53)  (-0.16) 
Kleeman -0.005  0.47 2.577  40.2 0.392  13.48 
 (-0.40)  (1.72)* (1.44)  (2.52)*** 
 
Furniture 
Dromeas -0.04 1.17 3.98  14.88 0.39  13.6 
 (-2.25) (3.21)*** (1.71)* (0.75) 
Sato -0.02 1.437 5.87  40.2 0.617  32.17 
 (-1.34) (4.09)*** (2.60)*** (2.12) 
Varagis -0.01 1.209 1.75  19.7 0.445  17.49 
 (-0.76) (3.69)*** (0.79)  (1.06) 
t-statistic in parenthesis 
(*), (**), (***) indicate statistically significant factors at 10%, 5% and 1% level respectively.  

 

Table 5. Regression Results on Beta and Skewness: itititfit eSKWRR +++=− 210 γβγγ τ   

Market Proxy γο t(γο) γ1 t(γ1)  γ2  t(γ2) Αdj. R2 

ASE index (GI) 0.00038 0.109 0.0033    1.612 0.0007 1.687* 0.041 

(t) indicates the t-statistic. 
(*) indicates statistically significant factors at 10% level. 
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Table 6.  Regression Results on Beta and Kurtosis: itititfit eKURRR +++=− 310 γβγγ τ   

Market Proxy γο t(γο) γ1 t(γ1)  γ3  t(γ3) Αdj. R2 

ASE index (GI) 0.0015 0.36 0.0016    0.47 -0.007 -0.79 0.0001 

(t) indicates the t-statistic. 

 
Table 7.  Regression Results on Beta, Skewness and Kurtosis: 

 
itititittfit eKURSKWRR

−−−−−

++++=− 3210 γγβγγ  
 

Market Proxy γο  t(γο) γ1 t(γ1)  γ2  t(γ2)    γ3    t(γ3) Αdj. R2 

ASE index (GI) -0.0009 -0.11 0.0043    0.59 -0.0009 -0.67 0.0003 0.23 0.029 

(t) indicates the t-statistic. 
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Table 8. Use of OLS to Estimate Statistically Significant Coefficients of Higher Moment CAPM Based on 
Eq. (3) 
 
Asset  ASE GI Skewness Kurtosis  
 ao  Beta 1  Beta 2  Beta 3  Adj. R2 F 
Banks 
Alpha -0.010  1.225    0.704  135.1 
 (-0.84)  (11.79)***    
Agrotiki -0.004  0.756    0.148  11.13 
 (-0.29)  (3.33)***    
Aspis -0.008  0.671   30.3 0.465  26.2 
 (-0.70)  (2.512)***   (2.25)** 
Attiki 0.005  1.54      0.37  36.2 
 (0.28)  (6.02)***               
Egnatia -0.005  1.54     0.652  107.9 
 (-0.52)  (10.47)***    
Ellados -0.010  0.535 3.86  26.7 0.346  11.2 
 (-0.84)  (1.909)** (2.13)**  (1.764)* 
Emporiki -0.020  1.642 3.70   0.689  65.3 
 (-2.18)** (11.37)*** (2.68)***   
Ethniki -0.011  1.534 2.16   0.76  90.3 
 (-1.23)  (13.43)*** (1.97)**   
Eurobank 0.002  0.99     0.68  119.2 
 (0.47)  (10.92)***    
Geniki -0.03  1.05  4.62  30.49 0.529  22.7 
 (-2.01)** (3.46)*** (2.32)**  (1.82)* 
Kiprou -0.002  1.06     0.526  65.5 
 (-0.26)  (8.05)***    
Peireos 0.002  1.251    0.74  168.3 
 (0.37)  (12.98)***     
Machinery 
Frigoglass 0.021  1.285 -3.05   0.45  25.3 
 (1.55)  (6.62)*** (-1.74)*   
Kleeman 0.004  0.578   30.83 0.392  19.85 
 (0.4)  (2.014)**   (2.12)** 
Furniture 
Dromeas -0.023 1.342    0.39  37.3 
 (-1.58) (6.11)***    
Sato -0.02 1.437 5.87  40.2 0.617  32.17 
 (-1.34) (4.09)*** (2.60)*** (2.12)** 
Varagis -0.007 1.489    0.471  52.8 

        (-0.51)     (7.267)***    

t-statistic in  the parenthesis 
(*), (**), (***) indicate statistically significant factors at 10%, 5% and 1% level respectively.  
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Table 9. Comparison of the Models Using the Theil’s U2 Test 
 

Asset CAPM  Higher moment CAPM   

Banks 
Aspis 0.613  0.546  
Ellados 0.675  0.620   
Emporiki 0.302  0.298   
Ethniki 0.263  0.258   
Geniki 0.506  0.484   
Machinery 
Frigoglass 0.555  0.555  
Kleeman 0.633  0.578   
Furniture   
Sato 0.421  0.382 
The numbers in bold indicate better performance.  

 
Table 10. Paired t-Test for theComparison between Higher Moment CAPM and CAPM  

Model Mean T-Value   P-Value  Difference  
Higher 
Moment CAPM 0.465    

CAPM 0.496          3.23**                  0.013             0.0308 
(**) indicate statistically significant factors at 5% level. 
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