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Abstract- This study introduces the development and modifications of the widely used standard capital asset pricing 
model (CAPM). Many modifications are applied to the model’s challenging financial variables such as: financial risk factors, 
liquidity risks, downside risks, risk of non expected events, and economic and operational risk factors. Efficiency of the 
model is increased when applying various challenging financial variables. As a result of the gradual CAPM developments, 
various new models will present better interpretations of market conditions in economic units and portfolio structure. 
Furthermore, this study will show the importance of applying the new models advantages and disadvantages for financial 
managers, financial analysts and investors. 
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Introduction 
One of the methods investors utilizes to identify the risks 
and return on their investment is Capital Asset Pricing 
Model (CAPM). The CAPM will be referred as the 
standard model throughout the study. William Sharpe 
introduced the model in 1960. The standard model 
examines the effect of systematic risk (beta coefficient) 
on the investment portfolio. The beta coefficient is 
calculated by regression analysis between return of a 
managed portfolio and a benchmark portfolio. Many 
investors and financial analysts were interested in 
applying this model. Consequently, it has been applied in 
many recent studies, including: (Iqbal and Brooks, 2006: 
75-93) Lahore Stock Exchange; (Galagedera, 2006: 4-
19) Australia Stock Exchange; (Grandes, Panigo and 
Pasquini, 2006) Latin American Stock Exchange; (Qin 
and Poyry, 2007: 1-21) Oslo Stock Exchange; 
(Gunnlaugsson, 2007:193-199) Iceland Stock Exchange; 
(Xu-song and Cheng-qi, 2008: 17-23) Shanghai Stock 
Exchange; and (Rogers and  Securato, 2009:159-179)  
Sao Paolo Stock Exchange. 
In the subsequent studies, researchers discovered data 
distributions are not always normal, and as a result made 
some modifications to the CAPM. The researchers came 
up with a new model, named Downside Capital Asset 
Pricing Model (D-CAPM). The following studies were 
applied to the D-CAPM: (Estrada, 2007:169-185) Madrid 
Stock Exchange; (Cheremushkin, 2009) Moscow Stock 
Exchange; and (Cwynar and Kazmierkiewicz, 2010) 
Polish Stock Market.  
In the next step of developing CAPM, researchers 
examined the effect of liquidity risk on the model. The 
result of this examination led the researches to the 
introduction of Adjusted Capital Asset Pricing Model (A-
CAPM). Like previous models, this model used for  

 
evaluating the efficiency of portfolio management by 
(Pastor and Stambaugh, 2003: 642-684), (Acharya and 
Pedersen, 2005: 375–410) New York Stock Exchange; 
(Soltani, Eslamizadeh and Nooryan, 2010) Tehran Stock 
Exchange; and (Minovic and Zivkovic, 2010: 33-62) 
Belgrade Stock Exchange. 
Other factors of developing CAPM were estimating 
effects of changing macroeconomic, variables such as 
unexpected changes in inflation, employment 
opportunities and future stock market returns. 
Researchers introduced Inter-temporal Capital Asset 
Pricing Model (I-CAPM). Several studies have been 
done by using this model (Chang, Hung and Lee, 
2003:415-433) Taiwan Stock Exchange; (Lo and Wang, 
2006: 2805-2840) New York Stock Exchange; (Maio, 
2008) Stanbol Stock Exchange; and (Bali and Engleb, 
2009) New York Stock Exchange. 
Changes in market conditions and non-homogenous 
expectations of investors from their investment portfolio 
performance led to another development in CAPM. This 
development created the Conditional Capital Asset 
Pricing (C-CAPM). This model attracted the attention of 
many researchers. The model was examined in several 
studies (Kumar et al., 2008:1037-1075) New York Stock 
Exchange; (Palandri, 2009) Copenhagen Stock 
Exchange; (Lee,Tsai, and Lee, 2009: 811-828), (Adrian 
and Franzoni, 2009) and (Guermat  and Freeman, 2010: 
1-9) New York Stock Exchange. 
Another important development took place in CAPM 
when researchers were paying attention to the impact of 
financial, operational, combined and economic leverages 
in efficiency of portfolio management. In this regard, a 
comprehensive model considering the impact of these 
factors on portfolio management were developed. 
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Therefore, the Revised Capital Asset Pricing Model (R-
CAPM) was presented. This model was examined in the 
following studies: (Rahnamay Roodposhti, Nikomaram 
and Amirhosseini, 2009:63-74), (Amirhosseini, 
Rahnamay Roodposhti and Khosroyani, 2010) and , 
(Rahnamay Roodposhti and Amirhosseini, 2010: 63-74) 
Tehran Stock Exchange. 
One of the other factors playing a key role in applying 
CAPM is the total consumption cost in investment. The 
new model presented in this case is the Consumption 
Capital Asset Pricing Model (Co-CAPM). The efficiency 
of this model was examined by: (Garcia Renault and 
Semenov, 2005) New York Stock Exchange; (Monnin, 
2007) New York, Tokyo, London and Swiss Stock 
Exchanges; and (Panopoulou and  Kalyvitis, 2007) 
Athens Stock Exchange. 
Recently, researchers have been interested in evaluating 
the impact of expected and unexpected return on the 
investment portfolio. In this respect, it should be noticed 
researchers have a long way for designing a 
comprehensive model. However, this model known as 
Reward Capital Asset Pricing Model (R-CAPM) studied 
by (Bornholt, 2006: 69-83) New York Stock Exchange 
and (Rogers and Securato, 2007) Sao Palo Stock 
Exchange. 
The latest modification on CAPM is changing managers’ 
perspective from financial factors to behavioral factors 
that have influence on portfolio performance. Even 
though, the process of this trend is obvious in all financial 
models. Behavioral Assets Pricing Model (B-P) is the 
result of these developments. This model with the aim of 
investor in acquisition portfolios, divides his investment 
portfolio into the different segments, including income, 
value, blend and growth. The following studies was 
conducted on the B-P model (Hirshleifer, 2001:1533-
1597); (Statman, 2003:1-24); and (Adams, Mullins & 
Thornton, 2007:21-32) in Norway. 
In the following sections, we will present more detail and 
discuss the advantages and disadvantages of each 
model. 

Standard Capital Asset Pricing Model (CAPM) 
In 1950 Markowitz, introduced the modern portfolio 
theory and discussed the relationship between expected 
rate of return and risk. After that, William Sharpe 
introduced the standard capital asset pricing model 
(CAPM). According to William Sharpe aims and 
applications, some assumptions are associated with this 
model. However, before mentioning them, we must pay 
attention to utilization of this model as follows: 
- Determine a theoretically expected required rate of 

return of an asset and employing it for discounting 
securities  

- Analysis and illustration of capital structure 
- Determining the expected rate of return and 

evaluating effects of market risk factors and unit risk 
factors on the expected rate of return 

The standard model assumes that market behavior is 
symmetrical. Thus the risk the investor takes should be 

proportional to the gains of expected returns of 
investment. As it shown in Figure 1: 
The capital asset pricing model is a price regression 
model with the following equation: 

 
Rf = the risk-free rate of interest such as interest arising 
from government bonds 
β= the sensitivity of the expected excess asset returns to 
the expected excess market returns 
Rm-Rf = risk premium 
The Beta (β) is the most important factor in this model, 
because it identified and compared expected rate of 
return with the actual rate of return for a managed 
portfolio. Beta coefficient determined the sensitivity of the 
expected excess return of assets toward the market 
expected excess return. Based on Sharpe's model it can 
be obtained from the following equation: 

 
CAPM enables us to estimate investment risk and 
expected rate of return. The starting point of this model is 
the risk-free rate of return. Since investors expect a 
reward for their risk-taking, rewards are also added to 
the risk-free rate of return. This additional obtained 
reward that Sharpe named  "beta" is equal with market 
risk premium. Beta is the unit of measurement for 
systematic risk of stock. Actually, the beta measures the 
sensitivity of stock return variance to market return 
variance. Black, Jensen and Scholes, in 1972 by 
empirical tests on the CAPM using the stock pricing 
procedure in companies listed in the New York Stock 
Exchange from 1931 to 1965 proved there is a liner 
relationship between stock portfolio return and its beta, 
supporting the above equation. 

Criticism of the capital asset pricing model 
From the early 1980’s, the efficiency of CAPM has been 
criticized. For instance, (Reilly and Brown, 2000) raised 
questions about the stability of beta and the linear 
relationship between return and return rate of assets. 
Table 1 briefly mentioned some of these criticisms. 
One of the most important studies done by (Fama and 
French, 1992:427–65) summarized the findings of 
previous empirical studies and relying on Fama-Macbeth 
cross-sectional regression method. Fama and French 
examined the relations among beta variables, 
contribution measures, and book value to market price 
ratio, financial leverage, and interest to the expected 
stock return price ratio in US capital market. The results 
indicated that systematic risk (beta) was not able to 
identify all the stock return variations during (1963-1990). 
Among variables they studied in their research only two 
variables, including company size and book value to the 
market price ratio can provide a better determination for 
the stock return average variance. According to Fama 
and French, firm size and book value to the market value 
ratio are related to the systematic pattern of growth and 
profitability. They are potentially major sources of risk in 
return. These two mentioned variables were known in 
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most studies as two specific market indictors that raise 
questions about the model. These findings diminished 
the credence of this model, and a new wave was formed 
in the development field of financial theories with the aim 
of explaining the causes of these special consequences. 

Downside Capital Asset Pricing Model (D-CAPM) 
Researchers realized that in a situation in which return 
distributions is not normal, we encounter the risk of 
having lower return than expected return, which is 
logically employed in capital evaluation. Markowitz in 
1959 defined semi-variance and standard deviation as 
appropriate criteria for choosing a portfolio. D-CAPM is 
the confirmed model than the CAPM in which return 
distributions of lower or higher than the symmetry border 
is taken into account. The framework of this model is 
introduced by (Hogan and Warren, 1974: 1-11), (Bawa 
and Lindenberg, 1977: 189-200) and (Harlow and Rao, 
1989: 285-311). Later, Estrada modifies D-CAPM in 
2002. Estrada identified that this model does not meet 
diversification purposes, and also it is not compatible 
with the portfolio theory. Additionally, he believed that in 
an asymmetric market, the capital asset pricing model 
and the downside asset pricing model could respectively 
provide 38% and 55% correct estimations of the 
expected rate of return. Although measuring semi-
variance is completely useful and correct, but the formula 
introduced for calculating covariance contains some 
statistical errors. Thus, it cannot present the actual 
dependency between two assets. This measure does not 
present high return rates of one asset to cover reductive 
return rate of other assets, for a specific portfolio.  
Simulations show that if the assets have positive and 
complete correlation with expected returns in the capital 
asset pricing model, then the probability of error is zero. 
Otherwise, if the assets have negative and complete 
correlation with expected returns in the capital asset 
pricing model, then the probability of error is unlimited. 
Finally, if the assets have zero correlations with expected 
returns in the capital asset pricing model, then the 
probability of error is completely important. Therefore, 
this algorithm does not present reliable estimations. 
Consequently, this situation is observing reduced beta 
for a criterion that has the error, and is unsuitable for 
diversifying a portfolio or determining its semi-variance 
(Cheremushkin, 2009).  However, this model has validity 
to explain cross-sectional returns in low level 
performance and new markets (below normal return 
distribution). 
The CAPM is based on some assumptions such as 
every investor receives returns in proportion to the level 
of risk he takes. This assumption shows that this model 
must be applied to a symmetric market. If the conditions 
of a market change and investors do not receive returns 
in proportion to the risk they take, the market risk 
premium becomes negative. Therefore, this is the reason 
for introducing the D-CAPM that is applicable in the 
asymmetric markets. In 1970’s, financial experts focused 
on the concept of negative risk. The first study in this 
field was conducted by Levy in 1974. After Levy others 

including Warren introduced a model similar to CAPM. In 
order to explain this model, we must refer to some 
financial assumptions: expected return of shareholders is 
obtained by adding up the share-out return to the 
increase in stock price; in a capital structure an 
economic enterprise existence of debt affects the risk 
level induced by shareholders; whereby, the 
shareholders are faced with the business risk only. Thus, 
expected return is equal to the risk-free rate of return, 
plus the business risk premium and the financial risk 
premium. This is shown in Figure 2:   
Therefore, in order to calculate beta in this model the 
following formula will be used: 

 
In this regard, Nikoomaram in 2010 compared the two 
widely used pricing models, CAPM and D-CAPM, in the 
automobile manufacturing industry to suggest a more 
suitable model that can be used to estimate the expected 
return rate in such industries. The comparison was made 
through defining four hypotheses each focusing on the 
risk premium correlation rate as an independent variable 
with the expected return in the two models, CAPM 
traditional beta and D-CAPM downside beta. The 
expected return rate of the two models and finally the 
deviation rate of the expected return from the predicted 
return in both models. Results of his study indicated the 
superiority of D-CAPM over CAPM to determine the 
expected return rate in automobile manufacturing 
companies. 
 
Adjusted Capital Asset Pricing Model (A-CAPM) 
Researchers such as (Amihud and Mendelson, 1989: 
479-486), (Pastor and Stambaugh, 2003: 642-684) and 
(Acharya & Pedersen, 2005: 375–410) discussed the 
importance of the liquidity risk factor on CAPM. They 
adjusted the standard model of Sharpe with considering 
the impact of liquidity risk on it, and they predicted 
expected returns in this situation. This model considers 
securities liquidity risk and market liquidity risk. In A-
CAPM, the beta is obtained from the following equation: 
 

  
 = Security liquidity Risk                                                                          
= Market liquidity Risk 

Security liquidity risk is obtained from the following 
equation: 

 
 = Trading volume (number of shares traded) 
 = Desired share of trading days on the market 

And market liquidity risk is obtained from the following 
equation: 
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 = Total trading days on the market    
 = Total market turnover 
 
Effect of Liquidity on Capital Asset Pricing Model 
As we mentioned in standard CAPM, under the 
hypothesis of capital market efficiency, return of assets is 
associated with covariance between the return on asset 
levels for each asset and market. Market risk premium is 
determined as follows: 

 
If  and  are equal then expected return of assets 
and expected return of market, the systematic risk is 
calculated as follows: 

 
In this situation, there is a stable relationship between 
stocks return and market return even though we used 
net return instead of gross return in the formula (Acharya 
& Pedersen, 2005: 375–410). Thus the above equation 
can be rewritten as follows: 

  
= Non-cash expenses desired assets                                          
= Non-cash expenses in the market 

In this situation, systematic risk is calculated as follows: 

  
If we mixed these two equations together, the expected 
equation to be expressed is as follows: 

  
In this equation, ( ) is expected return against accepting 
the market risk and non-cash expenses as follows: 

  
(Acharya & Pedersen, 2005: 375–410) identified that 
non-cash risks can be divided into three parts as follows: 
1. Covariance of liquidity in asset level and market 

level: It occurs as a consequence of increasing 
return due to lack of liquidity in market and desired 
assets. The reason for this problem can be identify 
as lack of sufficient ability in the market for cash 
bonds. 

2. Covariance of asset returns and impact of non-
liquidity at the market level: It is observed there is a 
negative relationship between the covariance return 
of securities and liquidity of market. This matter was 
studied by (Holmstrom and Tirole, 2000: 1837–
1867) and (Lustig, 2001). 

3. Covariance of asset liquidity and market return: This 
effect is due to the investors have less tolerance for 
accepting a lower expected return for securities on 
the falling market. Therefore, while the market is 
currently going down, the investors' wealth is falling 
down and the ability to sell is identified as a 
valuable matter. 

Hence, in a situation where the stock return is 
decreasing an investor is expecting a reduced return. 
One of the problems of using a modified model based on 
the liquidity is determining a suitable input data for this 
model. Typically, directly calculating the net return is 
impossible. Since, the net return depends on the term 
held investments and the current economic situation. 
Previous studies identified the gross return and liquidity 
costs as effective factors on the effect of liquidity of the 
return. As discussed in the above equations the market 
debt can be traced. In this situation, systematic risk is 
calculated as follows: 

 
 
Inter-temporal Capital Asset Pricing Model (I-CAPM) 
The alternative model, I-CAPM introduced by Merton, in 
1973, is a linear factor model with wealth and status 
variables that forecasts changes in the distribution of 
returns and future income. Investors used this model for 
solving the long-term decisions while they were facing an 
uncertain situation. The main difference between 
standard CAPM and I-CAPM is misstating variables. In 
fact, investors tried to avoid the negative effects of these 
variables in situations of the bear and bull in the market. 
Merton said investors act based on current and 
upcoming market conditions to cover their risk. 
Therefore, when investors want to decide about their 
investments, they should consider variables such as 
inflation, employment opportunities and future stock 
market returns. 
The I-CAPM model could have many applications. 
(Chang, Hung and Lee, 2003:415-433) used this model 
for evaluating the ability of choosing optimal portfolio and 
assessment exist capabilities in the timing ability on an 
investment portfolio. The results of their study indicated 
based on careful planning and scheduling when was the 
best time to invest. Classifying for making their 
investment asset allocations have a positive ability on 
market timing. They can detect market opportunities at 
the right time and by using these opportunities make the 
maximum profit for their shareholders. 
Paulo Maio in 2008 used this model to evaluate three 
factors, future cash flow perspective, equity and the 
prospects of the bonds future perspectives. His research 
results showed that the I-CAPM predicted better 
conditions of future investment portfolio than the Fama 
and French three factor model. Unlike, the Fama and 
French model, this model can estimate unusual trends 
facing the risk premium. In addition, recent studies have 
expressed remarkable results about I-CAPM. The impact 
of changing in risk and return in the New York Stock 
Exchange, according to the average of Dow Jones 
Industrial index was investigated by (Bali and Engle, 
2009). 
 
Conditional Capital Asset Pricing Model (C-CAPM) 
The main difference between C-CAPM and standard 
CAPM is in variables such as possible changes and 
challenges in investment performance that investors 
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consider valuable and important in some of their financial 
transactions for preventing bankruptcy. This model 
expressed that not all investors have similar expectations 
and the main reason for this matter is changing in market 
conditions. (Hansen and Richard, 1978:1269-1286) 
introduced C-CAPM as a general model for unconditional 
capital asset pricing model. C-CAPM assumed that all 
investors have the same conditional expectations for 
their assets return. In this case, we cannot use standard 
CAPM to predict the market conditions. 
This relationship is shown in figure 3: 
In this model beta is obtained from the following 
equation: 

 
The model is based on the following assumptions: 
 Investors always want to earn higher return than the 

risk involved in their investments. 
 Investors can change available stocks in their 

investment portfolio according to their expectations 
since these stocks don't need any diversifications. 

 Capital asset pricing model is not without error. 
(Filho, Garcia and Imoniana, 2009: 269-279) tested the 
C-CAPM borrowing a leaf from (Jagannathan and Wang, 
1996) using macroeconomics and financial variables 
from the Brazilian, German and Argentinean markets. 
Furthermore, their approach compared such results with 
the American figures. The results of their study indicated 
there is evidence that the C-CAPM of the North 
American market is perfectly applicable to the Brazilian, 
Argentinean and German markets (Jagannathan and 
Wang, 1996). 
 
Revised Capital Asset Pricing Model (R-CAPM) 
(Hawawini and Viallet, 1999) considered financial risk as 
the relationship between earning after taxes and earning 
before interest and taxes, and operational risk as the 
relation between EBIT and sales. The R-CAPM is 
composed of these components of risk for evaluating 
expected return of portfolio. The figure 4 is considered 
for better realizing these relations: 
Assumptions considered in R-CAPM are operational, 
financial, and combined economic leverages. The 
relationship between these leverages is as follows: 
1. Operational Leverage: Operational leverage is a 

measure of how revenue growth translates into 
growth in operating income. It is a measure of 
leverage and how risky (volatile) is a company's 
operating income. Operating leverage presented 
relationships between changing operating income 
related to changes in net sales (Brigham and 
Eugene, 1995) as follows: 

 
 = Earning before interest and tax                                           

 = Changes in sales volume 
2. Financial Leverage: Financial leverage refers to the 

use of debt to acquire additional assets. Financial 

leverage is also known as trading on equity (Weston 
and Eugene, 1969) as follows: 

 
 = Changes in earning per share                                           

 = Changing in level of profit 
3. Combined Leverage: Combined leverage is the ratio 

that summarizes the combined effect of the degree 
of operating leverage and the degree of financial 
leverage on earnings per share (EPS) given a 
particular change in sales. This ratio can be used to 
help determine the most optimal level of financial 
and operating leverage to use in any firm (Brigham, 
1995) as follows: 

 
 = Earning before interest and tax                                       

= Changing in level of profit 
= Changes in sales volume 
 

4. Economic Leverage: (Griffin and Dugan, 2003: 
179–189) considered multiple dimensions of 
systematic risk defined by Hawawini and Viallet 
empirically represented the economic risk 
construction through the use of the term and degree 
of economic leverage (DEL). They define DEL as a 
percentage change in firm's sales resulting from a 
unit percentage change attributable to an 
exogenous disturbance, so: 

 
 = Changes in sales volume 

 = Economic shocks or changes in economic 
variables 
Finally, the revised asset pricing model is as follows: 

 
The beta coefficient is derived from the following formula: 

  
And beta-zero can be expressed as follows:  

 
Whereas, 

= earnings after interest and taxes  
= current period financial cost  

 = next period financial cost  
= current period market value or net worth of 

market share 
=  next period market value 
= next period market index variance 
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Therefore, R-CAPM used the total risk (systematic risk 
and non-systematic risk) for evaluation. The results of 
research by (Rahnamay Roodposhti, Nikomaram and  
Amirhosseini, 2009: 63-74) and (Amirhosseini, 
Rahnamay Roodposhti and Khosroyani, 2010: 63-74) in 
Tehran Stock Exchange showed that the R-CAPM has 
better performance for predicting and identifying 
expected return and risk for investment portfolio than 
standard CAPM. In one of the recent analyses done in 
connection with the performance of this model, 
(Rahnamay Roodposhti and Amirhosseini, 2010) tested 
efficiency of R-CAPM compared with Fama and French 
three factor model. The results of their study identified 
that the R-CAPM is more efficient than Fama and French 
model. 
 
Consumption Capital Asset Pricing Mode (Co-CAPM) 
Robert Lucas in 1978 and Douglas Breeden in 1979 
Nobel Prize winners in economics are the founders of 
the consumption capital asset pricing model (Co-CAPM) 
between 1978 and 1979. 
The Co-CAPM is an extension of the standard CAPM. 
Co-CAPM is the best theoretical model, but it can help 
make sense in the variation of the financial asset returns 
over time. And in some cases, its results can be more 
credible than those achieved through the CAPM. 
In the Co-CAPM, risky assets create uncertainty in an 
investor's wealth and consumption. What an investor 
spends is uncertain as a consequence of investment 
decision in a risky market. In the CAPM, the risk 
premium on the market portfolio measures the price of 
risk, while the beta states the quantity of risk. On the 
other hand, C-CAPM quantity market risk is measured by 
movement of the premium with consumption growth. 
Thus, the Co-CAPM explains how much the entire stock 
market changes related to the consumption growth. 
While the CAPM rarely is used empirically, it is highly 
relevant in theoretical terms. In fact, the Co-CAPM was 
not used as was the standard CAPM in the real world. 
Therefore, a firm assessing a project or the cost of 
capital is more likely to use the CAPM than the Co-
CAPM. The major reason for this is that the Co-CAPM 
tends to perform poorly on empirical grounds. This may 
be because a proportion of the consumers does not 
actively take part in the stock market. Thereby, the basic 
link between consumption and stock returns assumed by 
the Co-CAPM cannot hold. For this reason, the Co-
CAPM may perform better than the CAPM for people 
who hold stocks. 
From an academic point of view, the Co-CAPM is more 
widely used than the CAPM. This is because it 
incorporates many forms of wealth beyond stock market 
wealth and provides a framework for understanding 
variation in financial asset returns over many time 
periods. This provides an extension of the CAPM, which 
only takes into account one period of asset returns. The 
Co-CAPM also provides a fundamental understanding of 
the relationship between wealth and consumption and an 
investor's risk aversion. A simple version of the Co-
CAPM is a linear representation between a risky asset 

and the market risk premium. Even so, the diversity is 
the definition of the so-called implied risk-free rate, 
implied market return and the consumption beta. 
Consequently, the formula for Co-CAPM is as follows: 

 
In the above equation we have: 

 = risk-free rate                                                                                

 = expected returns on risky asset 
 = expected market return                                                                    

  = market risk premium 

 = consumption beta of the asset 
The returns and risk premium are identified by the 
investors' consumption growth and the risk aversion. 
Furthermore, the risk premium defines the compensation 
that investors require for buying a risky asset. As in the 
standard CAPM, the model links the returns of a risky 
asset to its systematic risk. The systematic risk is 
provided by the consumption beta. The consumption 
beta is defined as: 

 
As it has been shown in Figure 5, higher consumption 
beta points to higher expected return on the risky asset. 
Panopoulou and Kalyvitis in 2007 adopted a spectral 
approach to re-estimate the values of risk aversion over 
the frequency domain. Their findings indicate that a 
lower frequencies risk aversion falls substantially across 
countries; consequently, yielding in many cases 
reasonable values of the implied coefficient of risk 
aversion.  
 
Reward Capital Asset Pricing Mode (Reward-BETA) 
Graham Bornholt in 2006 said that investors need a 
better methodology to estimate the expected stock 
returns in the stock market. In this regard, he suggested 
the use of the reward beta model as an alternative model 
for capital asset pricing model. Assumptions of this 
model are consistent with the arbitrage theory. He 
divided returns of stock into two parts, as follows:  
1 - Expected stocks returns  
2 - Unexpected stock returns 
Thus, the reward beta model is as below: 

 
In this model, the reward beta of stock I, is calculated as 
follows: 

 
In order to calculate reward beta for the predicting future 
return on stock, we should divide the average of the 
monthly stock risk premium of the previous period by the 
average of monthly market risk premium of the same 
period. The calculated beta is used for predicting return 
of stock for next period. 
In the above equation, 

 = market risk premium for the period t  
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 = difference between expected return 
for the period t and expected return for market. 

= reward beta 
Bornholt ranked stocks available in New York Stock 
Exchange during 1963 to 2003 based on (Fama and 
French, 1992:427–65) methodology. The results of his 
study indicated that the reward beta is more efficient for 
predicting expected return of stocks than CAPM. (Rogers 
and Securato, 2007) repeated the study of Bornholt in 
The SaoPalo Stock Exchange from 1967 until 2006. 
They used similar methodology that Bornholt used. 
Results of their study also confirmed that the previous 
study shown superior performance for reward beta 
model than CAPM. 
 
Behavioral Asset Pricing (BAP) 
Nowadays, the behavior of a person in a transaction is 
quite important. This point introduced the basis of 
behavioral finance. Hirshleifer in 2001 expressed that 
behavioral asset pricing paradigm is under development 
in the literature of behavioral finance. In the future, with 
more attention given to this type of financial literature, 
the capital asset pricing model will be replaced with BAP 
theory. Behavioral theory is focused on the definition of 
the behavior of investors in selecting investment units. It 
can also be a basis for determining proper performance. 
In particular, according to this theory investors make 
their portfolio of securities a layered pyramid. Therefore, 
the lower parts of this pyramid are designed for 
protecting poverty in investment protection for inclement 
conditions. Furthermore, the upper parts of the pyramid 
are designed for the potential of a favorable situation. 
Some investors fill the highest levels of the pyramid with 
a small number of diversified stocks in an investment 
portfolio, while the other investors are randomly choosing 
stocks without careful consideration of the layered 
pyramid. Investors always try to find the optimal solution 
for protecting their investment portfolio against losses. In 
this situation, the behavioral theory of capital asset 
pricing is formed. One of the main features in behavioral 
theory is reviewing investor perspective about the 
layered pyramid, not as individual investments but as 
whole layered sections in the pyramid for asset 
allocations. Whereby, sections intended for specific 
purposes join together in a situation where policies about 
accepting risk behavior among different sectors is 
possible; in part, with the aim of protecting against 
adverse market conditions. Thereby, investors have 
been protected against bankruptcy. 
In a simple model of behavioral theory, investors divided 
their capital into two main sections. One section enables 
part of their investment to be protected against adverse 
conditions and the other section enables gaining 
maximum profit in favorable conditions. According to 
behavioral theory, investors divide their capital based on 
their goals and aspirations of many investments into 
various sectors. For example, Phantom Company’s 
investment pyramid for 2003 is shown in figure 6: 

Statman, Fisher and Anginer in 2008 said stocks are like 
houses, cars, watches and most other products exude 
affect, good or bad, beautiful or ugly and admired or 
despised. Effect plays a role in pricing models of houses, 
cars and watches; however, according to the standard 
financial theory effect plays no role in pricing of financial 
assets. They outlined a behavioral capital asset pricing 
model where expected returns are high when both 
objective risk and subjective risk is high. High subjective 
risk comes with negative effect. Investors prefer stocks 
with positive effect, and their preference boosts the 
prices of such stocks and depresses their returns. 
Moreover, Adam Szyszka in 2008 presented the 
Generalized Behavioral Model (GBM) that describes how 
asset prices may be influenced by various behavioral 
heuristics and how the prices may deviate from 
fundamental values due to investors’ irrational behavior. 
The model distinguishes three behavioral variables that 
are linked to errors in understanding and transforming 
information signals, problems with representativeness, 
and unstable preferences. The ultimate scale of 
behavioral mispricing depends on a measure A – the 
ability of the market for self-correction. The discussion on 
factors influencing each of the model’s variables is 
presented and illustrated with examples. The model is 
capable of explaining a vast array of market anomalies, 
including market under and overreaction, continuations 
and reversals of stock returns (momentum & contrarian 
strategies), high volatility puzzle, small size and book-to-
market effects, calendar abnormities, and others. 
Concluding remarks include discussion on the model’s 
advantages and limitations, as well as potential 
directions for future development and research. 
 
Summarization 
Table 2 lists each capital asset pricing model, their 
researchers, challenging economic variables, and in the 
last column a brief summary note regarding each model 
presented in this paper. Each model was extensively 
discussed, evaluated, analyzed and criticized by financial 
critics throughout the paper. In addition, various models 
were examined by many reputable economist and 
experts in financial firms and researched by university 
professors from 1970 - 2010.   
 
Conclusion 
Choosing a capital assets pricing model would be 
successful if we could forecast all variables that may 
have direct or indirect effect on our portfolio investment. 
We mentioned in this paper many different risks such as: 
downside risk, financial risk, liquidity risk, and inter-
temporal risk. If any of these particular risks could be 
forecasted prior to an investment. The outcome of any 
capital assets pricing model would be risk free with 
maximum return. 
It is vitally important that investors be aware of present 
financial market conditions before choosing an 
appropriate model. Recently, researchers are 
recommending the Behavioral Assets Pricing (BAP) 
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model. Although, we should point out this model’s theory 
is still in the developing stage. 
To conclude, it is recommended meanwhile; since, the 
BAP model is currently in the developing theoretical 
stage. Investment analysts and investors should 
thoroughly study, analyze and examine all aspect of 
behavioral factors that exist and play a role in this 
model’s theory before making investments.  
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Table 1- Criticism on the capital asset pricing model 
Researchers/Year Studied Variable Effect Mode 

Famaand French (1992) 
Dechow and Dichev (2002) Non-normal returns Non-normal returns are considered as compensates for risk.  

Chopra, Lakonishok and Ritter (1992) Differences in systematic 
risk 

They identified that differences in systematic risks (β) are not 
sufficient to justify CAPM.  

Chan, Hamao and Lakonishok (1991) Book value to market value They realized that critiques of CAPM were not true. 

Banz (1981) Size 
Average return of portfolio that is composed of small size 
company stocks, is greater than Average return of portfolio 
that is composed of large size company stocks. 

Stattman (1980) 
Rosenberg, Reid and Lanstein (1985) 

book value to market value 
ratio 

Average stock market returns in USA have a positive 
relationship with the book value to the market value ratio. 

Ball (1978) 
Basu (1977,1983) Profit on Price ratio It is expected that stock will have a higher profit on price ratio, 

creating more expected return.  
Bhandari (1988) Financial Leverage There is a positive relation between average stock returns 

and financial leverage. 

Shanken (1987) 
Evaluating efficiency of 

market in curves of minimal 
variance 

Based on the sub-sets test that they have the minimum 
variance and correlation coefficients between yield. 

Roll (1977) Critique empirical test of the 
capital Asset Pricing models 

He showed that there is a serious doubt in regard to CAPM. 

CAPM tests are under a direction, and little evidence has 
confirmed the efficiency of CAPM. 

Table 2- Summarizes the discussions presented in this article 

 

Model / Theory Researchers Variables Note 
Standard CAPM William Sharp(1969) Beta, Risk-free Rate of 

Return, Risk, Market Return  
This model is based on 10 
hypotheses which emphasis on 
symmetric market and the existence 
of information in market. 

D-CAPM Haugen & Warren(1974), Bawa & 
Lindenberg (1977), Harlow & Rao(1989), 
Strada(2002) 
Nikoomaram (2010) 

Semi-variance criterion and 
Beta in an undesirable 
situation which is based on 
semi-variance 

This model can be used when the 
distribution of return is lower or upper 
than the symmetric level 

A-CAPM Amihud & Mendelson (1989), Pastor & 
Stambaugh (2003). Acharya & Pedersen 
( 2005) 

Liquidity risk in estimating 
investors’ Beta 

Liquidity risk of securities and liquidity 
risk of return are considered in this 
model 

C-CAPM Hansen & Richard (1987) 
Filho, Garcia and Imoniana (2009) 

Beta is explained based on 
the division of market 
variance by share and 
market return covariance  

This model expresses that investors 
don’t share the same expectations 
because of the changes in market 
situation 

R-CAPM Hawawini & Viallet (1999) 
Roodposhti, Nikomaram & Amirhosseini 
(2009) 
Amirhosseini,Roodposhti and 
Khosroyani, (2010) 

Estimation of Beta of the 
revised model of capital 
assets which is related to 
operational Financial and 
economical leverage, 

Attention is paid to financial, 
operational and economical risk 

Co-CAPM Iqbal and Brooks ,(2006) 
Panopoulou and Kalyvitis (2007) 

Beta is explained based on 
the growth in inventors’ 
consumption and growing 
consumption in market  

The extensive amount of 
consumption Beta shows the 
increased amount of return in risky 
assets  

Reward-BETA Galagedera (2006). 
Rogers and Securato (2009) 
  

Return is divided to two 
parts: expected and 
unexpected return of shares 

For estimating return Beta, mean of 
monthly beta of the share in the last 
period is divided by mean of Beta of 
market in the current period and this 
return Beta is used for forecasting the 
return of the share in the next period 

BPT Hirshleifer, (2001) 
Statman, Fisher and Anginer (2008) 
Adam Szyszka (2008) 

Explaining the behavior of 
investors in choosing 
investing units is 
emphasized. Moreover, it 
can be considered as a 
basis for detecting a 
suitable performance. 

 Investors form their basket of 
securities as layers in a pyramid 
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Fig. 1-The relationship between assets return and risk-free rate. 

 
 

 
Fig. 2-Exceed Expected Return of Investors and Debit To Equity Ratio 

 
 

 
Fig. 3-The Relationship Between Beta and Expected Return Rate 
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Fig. 4-This figure shows the economic, operational and financial risk (Finance for Executives (1st ed.), by Hawawini and 
Viallet,1999) 

 
Fig. 5-Expected return and consumption beta (Copyright Investopedia, 2006) 

 
Fig. 6-Portfolios as Layered Pyramids (Source: Putnam Investments, 2003) 

 


