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Abstract: Analyzing expected rate of return according to the assets and estimations of value at enormously help the 
company in optimum use of financial and physical resources. if an assortment of investments is organized in such a 
way to be the best possible set, investors, by minimizing the attendant risks, can approach the optimum rate of return 
that is close to the market value. In this study, Capital Assets Pricing Model (CAPM), Fama and French three factor 
model and Value-at-Risk (VaR) model and their forecasting capabilities are thoroughly analyzed. Investors are aptly 
informed to make a conscious decision in extracting the best portfolio set. The study sample consisted of 118 
companies listed in Tehran Stock Exchange, on a monthly basis during 2003-2010 and was selected .This study is 
based on assumptions that each model is efficient enough to forecast the arrangement of optimum portfolios. The 
regressiontest of out hypotheses indicates that CAPM model and Fama and French model are competent enough to 
forecast the structure of portfolios but VaR model’s estimations must be cautiously applied. In this essay we analyze 
the power of estimation of CAPM, F&F and VaR models in determining the optimum portfolio to be helpful for 
investors. 
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1. Introduction 

The general principle governing Markowitz 
theory is the principle of preference; according 
which, among all investments with any expected rate 
of return, preferred portfolio is one with the least risk. 
Capital market theory by extending and developing 
Markowitz's theory of portfolio has derived capital 
assets pricing Model (CAPM). In this model, from 
among all parameters affect the company, Just one 
factor (Market Risk) is used to depict the aggregate 
number of risks. This model, due to widespread 
criticisms, investors' change of behavior and thriving 
stock exchange has endured some changes. One of 
the developments accrued from these changes is 
Fama and French three factor model[10]. Between 
1980 to 1990, deviations of CAPM was revealed. 
Researchers believe that these anomalies challenge 
CAPM's authenticity in explaining return considering 
systematic risk factor (β)[27].Fama and French 
believe that in  xamining the relationship between β 
and other  variables, β has no special meaningful 
relationship with the average return of stock and two 
dominant and effective factors are the size and ratio 
of book value to market valve[9].  

   In this essay, three factor model ntroduced 
by Fama and French is analyzed. Because Value at 
Risk (VaR) gauges and predicts the risk on the basis 
of the last combination of the present assets  in the 
portfolio and ignores the type of the risk and other 

determinative factors, tries to accumulate the risks of 
a financial asset to represent it as a number, 
considering a predetermined level of confidence [23] 
so the researches in gestation must entail all salient 
factors in addition to market risk. For example in 
1999 Johnaton Lolen stated that applying a multi-
factor model preferred over a single-factor model. 
Kayt Llam in a research concludes that the size of a 
company, the ratio of book value to markets value 
and   the ratio of E/P as three influential factors are 
capable of explaining the variations in the average 
rate of return in Hong Kong stock exchange [27]. So 
the main question of the essay is: Are the above 
mentioned models capable of providing the investors 
with accurate estimations of market?In this essay we 
analyze the power of estimation of CAPM, F&F and 
VaR models in determining the optimum portfolio to 
be helpful for investors, researchers, university 
students, stock brokers . 

 
2. Review of literature 

CAPM model has evolved out of the 
Markowitz's works on portfolio selection model 
[25].This model gauges the risk of Securities with its 
covariance with the stock market return and this 
covariance is used as the β of the market. In CAPM 
model expected return of each share is risk free rate 
of return plus multiplication of each share's β to 
market risk premium; in other words, expected 
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premium on stock is the surplus of the expected rate 
of return commensurate with the β of the market [31] 
in which the expected rate of return of securities is a 
positive and linear function of the β of the securities 
[24]. 

   CAPM model regression introduced by 
Black, Jensen and Sholes states: 

  itpftpmtittpfpt eRRbRRE )(
 

   Where E(Rpt) is expected return of 
portfolio I at time t; Rpft is risk free rate of return, bit 
is the systematic risk of portfolio I; Rpmt is the return 
of market portfolio at time t, eit is wrong calculations 

[12] and : ( )pmt ftR R  is the difference between 

risk free return and market portfolio return (total 
market premium) [21]. Although some researchers 
believe that CAPM is the most versatile model for 
selecting a portfolio [7] but various types of risks 
including market risk, bankruptcy risk and liquidity 
risk can affect the final position of a company; but 
CAPM model Just uses market risk as an influential 
factor in describing the set of risks[11]. A revised 
model containing all influential factors can provide a 
guaranteed description and estimation of the 
situation. In other words, these appended factors can 
prognosticate the risks that a company many 
encounter. 

   Market risk factor Just analyses different 
components of a risk and is unable to describe and 
explain hard repercussions of each risk on the return 
[28] Fama and French have provided incontrovertible 
evidence demonstrating the experimental deficiency 
of CAPM model. Applying sectional regression, they 
confirmed that size, the ratio of earnings to price 
(E/P), the ratio of  ook value to market valve 
(BE/ME) and the β of the market bear momentous 
function in describing the return. They also approved 
the meaningful relationship between average rate of 
return and the β of each share[11]. The ratio of BE to 
ME demonstrates potential profitability of a company 
in future. When a company is expected to be 
profitable in near future, the book value can not 
disclose this potential boom due to on-going 
accounting operations but market value can be an 
appropriate basis. So, it is expected that the ratio of 
book value to the market value of the companies with 
relatively low ratio of BE/ME enjoy a brisk boom 
compared with book value of companies with 
relatively higher ratio of BE/ME. If investors 
concentrate on the probable opportunities of 
prosperity in future which reflects BE/ME, it can 
affect share price indices and cannot be translated as 
absolute power of BE/ME in estimating the periodic 
return of shares. BE/EM ratio has meaningful 
relationship not only with prosperity possibilities but 

also with other factors like market deficiency or 
distinctive risk factors of the market. Distinctive risk 
factors of the market are highly dependent on future 
return of shares. 

   Market deficiency is free from such a 
dependency [22]. Another factor which is a 
component of Fama and French revised model is the 
size of the company. According to Financial surveys, 
Different factors should be considered to determine 
the size of a company, including assets value, Sales, 
market price per share, capital etc[21]. In this paper 
Market value is the basic criterion for determining 
the size of a company. 

   Because market risk premium, size of the 
company and BE/ME ratio are included in Fama and 
French model, it develops the capabilities of CAPM 
model due to adding the size of the company and 
BE/ME as distinctive risk factors of a company.  

   Three factors mentioned above, can 
explain nearly all of the returns resulted from 
risking[28]. Analytical model used for Fama and 
French model is analysed by the following 
multivariate  regression: 

  itititpftpmtittpfpt eHMLhSMBSRRbRRE  )(

   In which : ( )pmt ftR R is the difference between 

risk free return and Portfolio market return (market 
risk premium) [21], SMB is the average return of 
small companies minus large companies, HML is the 
average return of companies with high ratio of book 
value to market value minus average return of 
companies with low ratio of book value to market 

value and , ,it it ith S b  are regression coefficients[36].  

   Risk management means evaluation and 
administration of richly varied number of risks in a 
financial portfolio of a company and related 
assets[33].  In 1998 Parson proposed that a 
comprehensive risk management strategy would be 
able to authorize the companies to: 

   - Avoid backbreaking loses incurred to 
due volatility in prices or change in energy 
consumption models,  

   - Decreasing the fluctuations in incomes of 
the company while maximizing the return, 
      - Applying supervisory measures to decrease the 
risk [33] 

   Value at risk (VaR) is one way of 
estimating risk exercised in risk management [43]; it 
is a concise evaluation of risk bearing an axiom 
which allows the users to keep their attention right to 
the natural conditions of the market in their daily 
activities [38]. 

   VaR can be briefly defined as: quantitative 
portrayal of maximum possible loss with the level of 
certainty C for a period of time t [30], and it 
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demonstrates a loss incurred due to the increase of 
the market risk in a definite period of time at special 
level [14], using VaR, input data and parameters 
(goals, objectives and limitations) are determined as 
exact numbers or unique functions. So, it is assumed 
that decision makers can accurately determine unique 
input data and parameters [49]. Analyzing expected 
rate of return according to the assets and estimations 
of value at risk enormously help the company in 
optimum use of financial and physical resources.[45].   
Figure (1) represents value at risk. 

 
Fig. 1: Risk-bearing Valve model [33] 

 
Methods of calculating value at risk is 

divided in to parametric and non-parametric methods. 
Parametric method comprises variance – covariance, 
Average – variance and some other analytical 
methods. Non-parametric methods include historical 
simulation and Monte–Carlo simulation[47]. 
Variance-Co-variance and historical methods are the 
most widely used methods applied to predict VaR. 
Variance. Co-Variance method is introduced by 
Risck Matrix [25]. This method, in order to calculate 
VaR, estimates the capital which is in fact a Simple 
mobile Average (SMA) The outstanding hypothesis 
is that share return (Portfolio) is distributed normally 
demonstrating [29]. In this method we assume the 
incurred loss is determined on the basis of loss 
standard deviation, so VaR equals: 

   . .aVaR M Z T  

   VaR is value at risk, M is the market 
valve, a is error level and T is the time Period within 
hich the research is conducted. 

   Historical simulation is another approach 
applied to gauge VaR which substantially simplifies 
the process of VaR calculation, because no longer the 
hypothesis of normal probability distribution of asset 
return is required. This model use the ceteris paribus 
assumption that the financial return will not undergo 
noticeable changes [29]. In Monte-carlo method, 
normal distribution of assets is not necessary. Instead 
of using diachronic information, probable changes in 
future are estimated using computer-based wide-scale 

simulations and random processes[5]. As Gyot and 
lorent (2004), Chang and others (2005) Pojarliev and 
Polasek (2000) Hendriks (1996) and Pagan and 
Schwartz demonstrated Parametric methods are more 
authentic than non-Parametric methods in describing 
the attributes of financial data and in their estimations 
of cases out of the original sample. So in this essay 
we adopt parametric methods in the calculation of 
VaR. In order to investigate it's authenticity to select 
the optimum portfolio, we appropriated a regression 
for VaR as: 

   ptpt VaRCCR  21  

   Where ptR  is the expected return of the 

portfolio at time t, ptVaR  is the value at risk of the 

portfolio at time t and 2 1,C C are the multipliers of 

the regression. So, in this regression, ptR is the 

dependent variable and ptVaR  is the independent 

Variable. In the following table a brief description of 
researches associated with the current essay is 
provided. 
 
3. Hypotheses of the research 

   Considering the necessities and objectives 
of the research following hypotheses are constructed: 
3.1.Main question :  

CAPM, F&F and VaR models in 
determining the optimum portfolio to be helpful for 
investors. 
3.2. Sub-main assumptions 
 1. VaR is competent enough to determining the 
optimum portfolio to be helpful for investors. 
 2. Fama and French three factor Model is competent 
enough to determining the optimum portfolio to be 
helpful for investors.  
 3. CAPM is competent enough to determining the 
optimum portfolio to be helpful for investors. 

 4. Method of research and Hypothesis testing 
This research is practical considering its 

goals and descriptive-correllational research.    
   In this research each portfolio contains 

twenty shares of the companies accepted in stock 
market. The companies included should not be 
limited to a specific industry and in the selected set of 
portfolios there should be no repetitive portfolio. 

   Distinctive researchers including Chan 
(1999) applied random sampling procedure with 
equally likely events to select N-stocks from the 
aggregate number of stocks in the Market[36]. So in 
this research, fifteen portfolios are selected from a 

1 0 9

2 0

 
 
 

member population so that no company is 
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repeated in the same portfolio. One of the 
distinguishing characteristics of this method of 
sampling is that all members of the population enjoy 
the same chance of being selected. In order to screen 
the hypotheses of the research each portfolio is 
individually investigated. At last, the first hypothesis 
is examined fifteen times and VaR model of each 
portfolio whose quantile equals %95, is separately 
analyzed. The second hypothesis is also examined 
fifteen times. For the final conclusion, if half of the 
portfolios satisfy the conditions provided in the 
hypotheses, hypotheses will be confirmed. 

 
5.analysis of hypothesis 

In order to screen the hypotheses of the 
research and examine the regression model, 
regression test of basic suppositions of the research is 
performed and the findings are represented in tables. 

 
6.1.First Hypothesis: 

VaR model is effectively liable to select the 
optimum portfolio.The outputs of analyzing the third 
hypothesis are demonstrated in the following table 

 In order to investigate the normality of the 
dependent variable, we used clemogrov – Smirinov 
test and in all of the portfolios the dependent variable 
is normal. In order to explore the autocorrelation, we 
used Watson's test. As the results indicate, in 
portfolios 2, 3, 7, 10, 12 and 14 the vacancy of 
autocorrelation between variables is observed and in 
the remaining variables, the autocorrelation is 
confirmed. As you see, in the portfolios 9, 13 and 14 
the model is significant and in other portfolios it is 
non-significant. In portfolios 9, 13 and 14, 
significance level of the  variable VaR reveals the 
constructive impact of this variable to have a 
significant model. 

 
 6.2.Second hypothesis: 

Fama and French three factor Model is 
competent enough to select the optimum 
portfolio.   The outputs of analyzing the second 
hypothesis are represented in the following table. 

 
 In the first step, to investigate the normality 

of the dependent variable we use Clogrov-Smirnov 
test to show that in all portfolios, the dependent 
variable is normal. In the next step, In order to 
investigate the autocorrelation we have used Watson 
test indicating the vacancy of autocorrelation 
between Variables. As the outputs indicate, in all of 
the portfolios, the whole model is significant and the 
significance level of the variable Rm-Rf  
demonstrates fundamental effects of this variable in 
the significance of the model. Significance level of 
the variable SMB in all of the portfolios except 

portfolios 6 and 10 and the significance level of the 
variable HML in all of the portfolios except 
portfolios 2, 6, 12 and 13 obviously manifest the 
feeble effect of these variables in the significance of 
the whole model. 
6.3.Third hypothesis: 

Capital Asset Pricing Model (CAPM) is 
competent enough to select the optimum portfolio. 
The outputs of screening the first hypothesis are 
represented in the following table. 

In the first step, to investigate the normality 
of the dependent variable we use Clogrov-Smirnov 
test to show that in all portfolios, the dependent 
variable is normal. In the next step, In order to 
investigate the autocorrelation we have used Watson 
test indicating the vacancy of autocorrelation 
between Variables. As the outputs demonstrate, we 
can conclude that the whole model is significant 
except for the portfolios 8 and 11. Significance level 
of the variable Rm-Rf in the thirteen portfolios 
specifies the profound impact of this variable in the 
wholesome significance of the model. 

7.Conclusion 
Considering the data obtained, Just 3 

portfolios are significant out of 15 portfolios, so we 
can conclude that this hypothesis is rejected and VaR 
model is not suitable to select the optimum portfolio. 
Chang and others (2005) Pojarliev and Polasek 
(2000)[32] Handriks (1996)[8] applied parametric 
models to estimate the VaR. They showed the 
appropriate performance of parametric methods in 
distributing the attributes of financial data. They also 
demonstrated the advantageous performance of 
parametric methods in out-of-sample evaluations 
over non-parametric methods. According to the data 
obtained, because our proposed model is significant 
in all of the portfolios, we can conclude that the 
hypothesis of the research is ratified and the 
portfolios are arranged on the basis of higher 
determination co-efficients. The linear relationship 
between Rm-Rf and the return of the portfolio in 
compare with other independent variables 
investigated is more obvious. So, Fama and French 
three factor model is truly proficient in selecting the 
optimum portfolio. Hung Chao applied Fama and 
French model in analyzing non-financial companies. 
As the results disclose, there is a negative relation 
between the size and share return, and a positive one 
between the ratio of book value to market value and 
share return and there is also a simple linear 
relationship between β and return. [36]. Basu (1997) 
Banz (1981). Behaldari (1988) and Rosenberg & 
Statman have respectively scrutinized the effects of 
the ratios profit to price, debt to owners' equity and 
book value to market valve on share return and 
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concluded that these factors significantly affect the 
return [28]. 

   According to the data obtained, because 
our proposed model is significant except in portfolios 
8 and 11, we can conclude that the hypothesis of the 
research is approved and the portfolios are ordered on 
the basis of higher determination co-efficient and 
there is a linear relationship between Rm-Rf and the 
portfolio return. So CAPM model is truly proficient 
in selecting the optimum portfolio. According to 
Fama and French, calculated R2 in this model is 
about %85 which is just able to elucidate %85 of 
return fluctuations. So, you may ask yourself how we 
can clarify the remaining fluctuations[11]. Basu[39] 
discerned that when the ordinary shares are arranged 
according to E/P ration, the ability to predict the 
return comparing CAPM model is  substantially 
increased. Banner (1981) has documented the effects 
of size. As he concludes, the shares of small 
companies yield more return in compare with the 
predictions of CAPM model. 
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 Appendix 
 

Supplementary data about the first hypothesis 

Portfolio No 1 2 3 4 5 6 7 8 

Watson statistic 1.770 2.111 1.715 1.450 1.844 2.157 1.487 1.703 

f 15.068 6.551 7.474 36.877 16.389 5.509 4.107 2.538 

t 3.882 2.559 2.734 6.073 4.048 2.347 2.027 1.593 

Portfolio No 9 10 11 12 13 14 15 

Watson statistic 1.397 1.756 2.027 1.925 1.812 1.838 1.962 

f 62.075 25.839 3.930 25.231 23.560 8.693 70.266 

t 7.879 5.083 1.982 5.023 4.854 2.948 8.383 

 
Supplementary data about the second  hypothesis 

Portfolio No 1 2 3 4 5 6 7 8 

Watson statistic 1.529 1.762 1.684 1.5 1.5 1.677 1.834 1.5 

f 10.298 9.025 2.782 12.279 14.979 18.540 7.420 7.652 

t 

Rm-Rf 4.801 3.855 2.234 5.690 6.333 3.754 4.182 4.431 

SMB -0.049 -0.680 0.034 -0.473 0.234 -4.405 -0.534 0.114 

HML 0.974 -2.069 -0.798 -0.695 -0.837 2.631 -0.740 -0.496 

Portfolio No 9 10 11 12 13 14 15 

Watson statistic 1.711 1.736 1.921 1.887 1.886 1.509 1.924 

f 21.744 8.517 9.500 9.867 10.164 4.453 24.224 

t 

Rm-Rf 7.379 4.871 4.188 5.274 4.898 3.311 8.184 

SMB -0.151 -0.436 -2.152 1.952 0.177 0.902 1.482 

HML 1.079 -0.127 -0.318 0.562 2.362 -0.745 0.419 

 
Supplementary data about the third hypothesis 

Portfolio No 1 2 3 4 5 6 7 8 

Watson statistic 1.394 1.585 1.618 1.253 1.129 1.402 1.690 1.181 

f 2.130 0.506 3.357 2.354 2.304 1.063 0.013 3.628 

t 1.459 0.712 1.832 -1.534 -1.518 -1.031 0.115 1.905 

Portfolio No 9 10 11 12 13 14 15 

Watson statistic 1.447 1.520 1.457 1.796 1.407 1.673 1.467 

f 4.112 2.878 0.225 0.178 8.252 3.679 0.188 
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