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Abstract 

The valuation of financial assets is taking on an important dimension 
today. It is at the heart of turbulent financial actuality as it helps in 
understanding and quantifying the relationship between the risk and the 
return on financial assets. Traditionally, the Capital Asset Pricing 
Model (CAPM), developed by Sharpe (1964); Lintner (1965) and 
Mossin (1966) has been essential for understanding this relationship. 
This model is unquestionably the most well-known valuation model used 
since its empirical validation by several studies (Black, Jensen, and 
Scholes (1972); Fama and James (1973)). Unfortunately, several 
empirical studies have weakened this model by showing the existence of 
various anomalies (Bantz (1981); Chan and Chen (1991); Basu (1977); 
Fama and French (1992); Fama and French (1993)). Later, Shalit 
and Yitzhaki (1984) developed an alternative based on the Mean-Gini 
model while retaining the main assumptions of the classic CAPM. 
However, instead of holding efficient medium-variance portfolios, 
investors build market portfolios that are effective Mean-Gini subsets. 
This article presents and compares the financial asset valuation models: 
CAPM derived from Mean-Variance and CAPM derived from Mean-
Gini. The results show that the two models are very close in terms of 
valuation of asset returns. 
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1. Introduction 

Markowitz (1952); Markowitz (1952b); Markowitz (1959) Mean-Variance model is not sufficient for 
portfolio optimization, unless the returns follow a normal distribution. This model remains an essential 
reference in portfolio management given its historical importance as a benchmark model. But, this approach 
has been criticized and has given rise to several other models (Mean-Gini, Mean-Semi Variance, Mean-
absolute deviation, Mean-VaR). A few years later and on the basis of the work of Markowitz, Sharpe (1964); 
Lintner (1965) and Mossin (1966) developed the Capital Asset Pricing Model (CAPM), which leads, 
according to certain hypotheses, to the equilibrium relationship between the expected return on any financial 
asset and its risk. The Capital Asset Pricing Model (CAPM) aims to resolve the problem of the relationship 
between asset prices and the various components of total risk. It provides an efficient way to analyze the 
factors that affect asset prices using a linear regression model. 

Then, in the late 1970s, Ross (1976) developed an alternative multifactorial model to the CAPM called 
Arbitrage Pricing Theory (APT). This model assumes that in a fully competitive market, arbitrage 
opportunities do not exist. Unlike CAPM, this maintains that the return on financial assets is the result of the 
integrated effects of various factors (such as GDP growth, inflation rate, etc.) and isn’t only affected by risk 
factors internal to the portfolio. Markowitz's model, CAPM and APT thus constitute the core of classic 
portfolio theory. In this same framework, an extension of CAPM and APT, the model of Fama and French 
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(1992); Fama and French (1993) was born to compensate the contradictory evidence shown in several 
empirical studies (Basu (1977); Hansen and Singleton (1982); Bhandari (1988); Jegadeesh (1990); Campbell and 
Cochrane (2000) and Parker and Julliard (2005)). It is a three-factor model which offers an original 
specification since it explains the return as a function of a systematic risk factor and two specific risk factors. 
Subsequently, Fama and French (2015) extended the three-factor model to a five-factor model to explain the 
returns of their sample and the results showed the superiority of the five-factor model. These models have 

been the subject of several studies to test their power on international data (Fama and French (2016);  Yaşar 
(2017); Belimam and Lakhnati (2018) and Belimam, Tan, and Lakhnati (2018)). 

Yitzhaki (1982) originally developed The Mean-Gini (MG) model and then it was applied to finance by 
Shalit and Yitzhaki (1984) as an alternative model to the Mean-Variance model. Agouram and Lakhnati 
(2015a); Agouram and Lakhnati (2015b) show that the Mean-Gini (MG) model presents solid results when the 
Mean-Variance model isn't appropriate, especially when assets are not normally distributed. The Mean-Gini 
(MG) model is like the Mean-Variance model because it also uses two summary statistics: Mean and the Gini 
coefficient. In the optimal choice process of the portfolio, the Gini coefficient is preferable to the variance, 
because the Mean-Gini (MG) model encompasses both propositions asserting the necessary and sufficient 
conditions for second-degree stochastic dominance (SSD), as pointed out by Yitzhaki (1982). Besides, the 
Mean-Gini model has also been extended to take into account the risk aversion (Yitzhaki (1983) and Agouram 
and Lakhnati (2016)).  The Mean-Extended Gini Model (MEG) allows the introduction of specific risk 
aversion in portfolio selection. Shalit and Yitzhaki (1984) keep the main assumptions of classical CAPM. But, 
instead of holding efficient Mean-Variance portfolios, investors build market portfolios that are subsets of 
effective Mean-Gini.  The purpose of this article is to present and compare the models of valuation of financial 
assets: Capital Asset Pricing Model (CAPM) derived from Mean-Variance and Capital Asset Pricing Model 
(CAPM) derived from Mean-Gini.   
 

2. Literature Review 
2.1. The Capital Asset Pricing Model (CAPM) 

The Capital Asset Pricing Model (CAPM) is a financial asset valuation model developed simultaneously 
by Sharpe (1964) and Lintner (1965) based on the work of Markowitz (1952) and Tobin (1958) on portfolio 
theory in a Mean-Variance context. This model, which has marked the development of modern finance, is one 
of the most important models of the modern theory of financial markets. Also, it is a reference for portfolio 
management. This model is an extension of Markowitz's analysis, so some of the assumptions of this model are 
common to the Markowitz model. Sharpe developed the Capital Asset Pricing Model (CAPM), under three 
added assumptions: (a) financial markets are perfect in the sense that agents can lend and borrow in the 
absence of any quantitative constraint, (b) financial markets are perfectly competitive and (c) agents have the 
same expectations about returns. The latter implies that the efficient frontier is the same for all investors. 
Thus, all investors hold the same portfolio of risky assets and differ only in the weight x devoted to the risky 

asset and (1 −  x) for the risk-free asset. The weight x given to the risky asset is all the greater as the risk 
aversion of the investor concerned is low. The CAPM assesses the relevant risk of any financial asset 
(individual security or efficient portfolio) and establishes a relationship between the risk and the expected 
return on that asset. Think about a rational investor who divides their wealth between risky assets and risk-

free assets. Let rf denote the return on risk-free asset, R denote that of an investment in a portfolio of risky 
assets and x be the proportion of total wealth invested in risky assets. Let P denote the resulting portfolio and 

Rp its random return. We have the return on a portfolio P that can be written as Equation 1: 

Rp =  (1 − x)rf  +  xR =  rf  +  x(R − rf)                   (1) 

Assume that 0 ≤  x < ∞ and calculate the mean Equation 2 and variance Equation 3 of this return: 

E(Rp)  =  rf +  x(r ̅ −  rf)                      (2) 

σ2(Rp) = x2σ2                                  (3)            
Equation 1 shows that the investor can maximize his expected return by an appropriate choice of x, but 

Equation 2 proves an increase in risk proportional to the number of risky assets included in the portfolio. 
Taking into account Equation 1 and Equation 2 we can deduce the value of x as in Equation 4. 

E(Rp) =  rf + 
σp

σ
(r ̅ − rf)       (4)    

The problem becomes an asset allocation problem and the investor has to divide his wealth between risky 
assets and riskless assets. The rational investor seeks to maximize return for a given level of risk or, 
conversely, to minimize risk for a given level of return. Nevertheless, the efficient frontier is the same for all 
agents. So, all investors, whatever their initial wealth and risk preferences, build their optimal portfolios by a 
combination of risk-free assets and the market portfolio. We now know that the market portfolio is in 
tangency with the Capital Market Line (CML). Mathematically, this implies that the curves of the CML and 
the efficient frontier at the market portfolio point are identical: 
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The slope of the CML:                        
E(RM) − rf

σM
 

The slope of the efficient frontier:     
dE(Rx)

dσx
 

By using both slopes, we thus obtain a relationship between the return of an asset i and its risk: 

E(Ri) =  rf +
(E(RM)− rf)θiM

σ2M
                   (5) 

Equation 5 can be rewritten: 

r̅i = rf + βiM(r̅M − rf)         (6)               

We recall that r̅i = E (Ri)   is the expected return of the asset , rf isrisk-free asset return, βiM =

 cov (Ri, RM) / var (RM)  and RM is the market portfolio return. 
 Equation 6 expresses the fundamental relationship of the CAPM. It is valid for both a portfolio and an 

individual asset. According to the CAPM principle, efficient portfolios are constructed by holding a 
combination of the market portfolio and the risk-free asset, the proportions being determined according to 
each investor's risk aversion. 
 
2.2. The Capital Asset Pricing Model (CAPM) & Mean-Gini Model 

Shalit and Yitzhaki (1984) retain the main assumptions of classical CAPM. However, instead of holding 
efficient mid-variance portfolios, investors build market portfolios that are subsets of effective Mean-Gini. To 
justify this approach, we put forward two avenues of consideration to infer investor behavior in the asset 
market: The first assumes that investors have a specific utility function that weighs the mean against the 
measure of dispersion represented by the Gini coefficient. Investors are allowed to borrow and lend at risk free 

rate, rf. The rate of return of the investor's portfolio is given by Equation 7: 

Rp = ∑ xi  Ri + (1 − ∑ xi ) rf ,                  ∑ xi  ≤  1                                N
i=1

N
i=1

N
i=1 (7) 

 

Where Riis the return on asset i (i =  1, . . . , N) and xi is the investor's weight in asset . As a result, 

the problem of the investor becomes: 
 

{
 
 

 
 

Minimize the Gini coefficient

Γp = 2cov[(∑ xiRi), Fp(Rp)
N

i=1
] = 2∑ xicov[Ri, Fp(Rp)

N

i=1

Under the constraints:

E(Rp) = r̅p =∑ xi
N

i=1
r̅i + (1 −∑ xi

N

i=1
)rf

 

 
Thus, the conditions necessary for the minimum are simply as in Equation 8: The grangienne 

∂Γ

∂xj
= 2cov⟦Rj, Fp(Rp)⟧ + 2∑ xi

∆cov⟦Ri,Fp(Rp)⟧

∆xj

N
i=1 = λj(r̅j − rf)      for all j                 =

 1, . . . , N                  (8) 
Based on the homogeneity property and Euler's theorem, Shalit and Yitzhaki (1984) obtained the relation 

between portfolio risk (the Gini coefficient) and its expected return as in Equation 9. 

Γj = λj ∑ xi(r̅i − rf)                  N
i=1 (9) 

Or by Equation 10 (replacing ∑ xi(r̅i) N
i=1  by E(Rp) 

 

Γj =  λj[E(Rp) − rf]                         (10) 
 

We can also simplify the relationship as in Equation 11 by replacing the expected return by the actual return. 

Γj = λj[r̅p − rf]                                     (11) 
 

Shalit and Yitzhaki (1984) claim that the homogeneity of perception risk leads investors to hold identical 
portfolios of risky assets. In addition, in the theory of classical financial markets, for investors who hold the 
market portfolio, the price of risk will be 

1

λ
=

r̅m− rf

Γm
                                    (12) 

Where r̅m is the average return of the market portfolio and Γm is the Gini coefficient. Equation 12 
represents the price of risk in the Mean-Gini model.  

An important intermediate result follows in a situation of equilibrium Equation 13: 
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r̅i = rf + (r̅m − rf)
2cov ⟦Ri,Fm(Rm)⟧

Γm
                        (13) 

By replacing 2cov⟦Ri, Fm(Rm)⟧by θimΓi, with θim = 
cov ⟦Ri,Fm(Rm)⟧

cov ⟦Ri,Fi(Ri)⟧
,therefore 

r̅i = rf + (r̅m − rf)θim
Γi

Γm
                                                  (14) 

With  βi  = θim
Γi

Γm
, the Equation 14 becomes 

r̅i = rf + (r̅m − rf)βi                                                             (15) 

Shalit and Yitzhaki (1984) claimed that βi Equation 15 represents the degree of responsiveness of the rate 

of return of security  as to changes in the market, and θim is the proportion of total risk (expressed by the 

Gini coefficients of security i) that cannot be/eliminated by the market without reducing the expected rate of 
return. According to Shalit and Yitzhaki (1984) betas derived from classical CAPM and Mean-Gini coincide 
for the same observations but only when the perspectives are normally distributed. However, this is not 
always true for prospects that are not normally distributed. In general, the MV and MG betas will be different, 
the beta MGs corresponding to the efficient securities markets according to stochastic dominance. 
 

3. Data and Methodology 
The sample in our study consists of CAC401 stocks. Despite the existence of several stocks in the 

composition of this index, we restricted our field of study to five assets. The shares (the most active during 
this period) are Société Générale (GLE.PA), Veolia Environnement (VIE.PA), Air Liquide (AI.PA), Credit 
Agricole (ACA.PA), Accor (AC. PA). 

The use of the data is as follows: 
a. First, we use the first 1342 daily returns, corresponding to the period from September 29, 2010 to 

December 30, 2015, for estimating inputs for both CAPM models: Capital Asset Pricing Model (CAPM) 
derived from Mean-Variance and Capital Asset Pricing Model (CAPM) derived from Mean-Gini. 

b. Secondly, we estimate the daily return of each asset for the period from January 4, 2016 to September 
27, 2019.  

c. Finally, the estimated returns and the actual returns observed will be compared through a back-testing 
procedure. 

 

4. Empirical Results and Discussion 
This empirical study begins with an analysis of the characteristics of the selected stocks. We define the 

tests and the coefficients that allow the detection of the normality of the series, and then we conduct our 
investigation on the distribution of the series studied. 

(a) Study of the Normality of Returns: For a long time, the behavior of the return series of financial 
securities was considered normal. However, in reality, several empirical studies have shown that these series 
are non-normal. Their distributions are asymmetrical and display a leptokurtosis; they are often thicker at the 
ends and reveal thick tails.  
 

Table-1. Descriptive statistics of data. 

Stocks AC_PA ACA_PA AI_PA CAC40 GLE_PA VIE_PA 

Mean 0.000412 0.000266 0.000330 0.000250 7.92E-05 0.000237 

Median 0.000000 0.000000 0.000456 0.000431 -0.000119 0.000755 

Maximum 0.093671 0.219622 0.052724 0.062784 0.225420 0.148612 

Minimum -0.094927 -0.140047 -0.084626 -0.080425 -0.205736 -0.188811 

Std. Dev. 0.017891 0.023638 0.012492 0.011883 0.025218 0.018324 

Skewness -0.129321 0.332892 -0.220605 -0.213952 0.101237 -0.415468 

Kurtosis 6.526587 9.974820 5.731501 6.420263 11.77179 12.75555 

Jarque-Bera 1197.751 4702.545 733.3587 1138.130 7374.551 9182.713 
Probability 0.00 0.00 0.00 0.00 0.00 0.00 

Sum 0.946438 0.611697 0.758520 0.574260 0.182013 0.544928 

Sum Sq. Dev. 0.735595 1.284015 0.358593 0.324497 1.461365 0.771629 

Observations 2299 2299 2299 2299 2299 2299 

 

 
1 The CAC 40 is the main stock market index for Paris and was launched on June 15, 1988. The CAC 40 index is determined on the basis of the prices of the 

40 largest French market capitalizations, corresponding to the 40 largest French multinational companies continuously listed in real time on the Paris stock 

exchange. 
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 The normality of the returns is checked from the econometric tests, which are based on the determination 
of the symmetry coefficients (Skewness) and flattening (Kurtosis). One of these tests is the Jarque-Bera test 
that synthesizes the two coefficients. The Jarque-Bera test is based on the Skewness coefficients and Kurtosis. 
It evaluates the simultaneous deviations of these coefficients with the reference values of the normal 
distribution. 

(b) Empirical results: Using the Jarque-Bera test on normality, we found that the distribution of the 
returns of the stocks does not follow a normal distribution and thus is at the threshold of a = 1%. The values 
of the Jarque-Bera statistics for each stock are given in Table 1. They all exceed the critical value of the test, 
which is 9.83 for the threshold of a = 1%. The results in Table 1 show that the skewness coefficient is negative 
for some stocks and positive for others, which means that the left side of their distributions is thick (negative 
direction) and the opposite for those with positive coefficients, thus proving the asymmetrical behavior of the 
series of stocks studied. Also, the Kurtosis coefficient results are greater than 3, which means that the tails are 
thicker than that of the normal law (leptokurtic distribution). Consequently, the results of the normality test 
(Jarque-Bera) for each stock led us to reject the null hypothesis of the normality test at a 99% confidence level. 
These results have highlighted the well-known property of financial data series, namely  returns are not 
normally distributed. Besides, the properties of asymmetry and leptokurtic distribution have been discovered 
and are true for our data. Figure 1 illustrates the stocks’ returns. 
 

Figure-1. Graphical presentation of the returns estimated by the two CAPMs (Mean-Variance and Mean-Gini) and the real returns of 
each asset. 
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In Table 2, we have the descriptive statistics of the daily returns of each stock for the period from January 
4, 2016 to September 27, 2019 estimated by the two models. We note that the estimates of the two models are 
divergent for each asset, which leads us to try to see which of the two models is close to the reality of asset 
returns and therefore the most predictive model in this study.    

 
Table-2. Descriptive statistics of data. 

 CAPM-MV CAPM-MG 

Stocks AC_PA ACA_PA AI_PA GLE_PA VIE_PA AC_PA ACA_PA AI_PA GLE_PA VIE_PA 
Mean 0.000448 -0.003027 0.001562 -0.004868 0.001732 -0.004185 0.002111 0.001963 -0.006063 -0.000821 
Median 0.000580 -0.002834 0.001671 -0.004679 0.002026 -0.004725 0.002544 0.002488 -0.005970 -0.000972 
Maximum 0.040292 0.054671 0.037038 0.060489 0.036815 0.200064 0.041172 0.052023 0.061984 0.103521 
Minimum -0.086814 -0.127774 -0.062169 -0.146186 -0.082324 -0.210945 -0.067479 -0.051668 -0.139514 -0.217645 
Std. Dev. 0.009830 0.013553 0.008269 0.015411 0.008925 0.027303 0.009681 0.010284 0.016025 0.021467 
Skewness -0.774077 -0.837457 -0.450551 -0.821901 -1.057982 0.625983 -0.548418 -0.467482 -0.570909 -0.975677 
Kurtosis 11.25824 12.45311 8.215742 12.28419 13.63626 14.24685 7.524051 6.790754 9.617944 17.04840 
Jarque-Bera 2817.931 3678.985 1118.303 3548.520 4694.494 5111.692 864.9977 608.4886 1800.279 8029.847 
Probability 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 
Sum 0.429110 -2.900038 1.496196 -4.663272 1.659720 -4.009001 2.022122 1.880774 -5.808701 -0.786372 
Sum Sq. Dev. 0.092466 0.175788 0.065443 0.227287 0.076230 0.713375 0.089687 0.101218 0.245749 0.441036 
Observations 958 958 958 958 958 958 958 958 958 958 

 
(c) Comparison of results: In order to see which of the two models is closer to reality, we compare the 

square sums of the differences between the value estimated by each model and the real return of each asset. 
Table 3 shows that the most appropriate model is that which presents the minimum difference with the real 
return on assets. Based on the results we have found that the CAPM-MV presents the minimum difference for 
assets, Société Générale (GLE.PA) and Credit Agricole (ACA.PA).On the contrary for the assets, Veolia 
Environnement (VIE.PA), Air Liquide (AI.PA) and Accor (AC. PA), the CAPM-MG is the model that presents 
the minimum difference compared with CAPM-MV. 
 

Table-3. Square sums of the differences between the value estimated and the real return of each asset. 

Stocks GLE.PA VIE.PA AI.PA ACA.PA AC.PA 
CAPM-MV 0.63276014** 0.66356003 0.57821482 0.23379807** 0.40205256 
CAPM-MG 0.9079052 0.47262724** 0.2825001** 0.28876372 0.30378474** 

Note: ** Minimum of square sums of the differences between the value estimated by each model and the real return of each asset  
 

5. Conclusion  
As part of this study, we appreciated the contribution of the Mean-Gini model of Shalit and Yitzhaki 

(1984) to solve problems related to the valuation of financial assets and especially of assets that do not exhibit 
normal behavior. The empirical application on a sample of assets allowed us to obtain the following main 
results: 

• The different series of returns of our stocks are volatile, leptokurtic and asymmetrical. They result in a 
rejection of the Jarque-Bera normality test. As a result, the distribution of daily asset returns differs 
from that of the normal distribution. On the basis of these observations, we opted for CAPM-MG since 
it makes no assumption on the distribution of the returns whereas the CAPM-MV is built on the 
assumption of normality of the returns what makes it inappropriate to reality financial market. 

• The two valuation models (CAPM-MV and CAPM-MG) resulted in different results and deviations 
from the actual returns observed in the financial markets.  

•  Finally, we emphasize that the results obtained confirm the relevance of the CAPM-MG model for the 
valuation of the financial assets in this study. However, this study remains to be applied to all of 
CAC40's financial assets and to emerging markets to test the validity of each model. 
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