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Abstract 

Initial tests of capital asset pricing model proveBeta to be the only defining variable capable of 

predicting a security or a portfolio of stocks return. In the subsequent studies, a lot ofbias in 

capital asset valuing model were identified. The discussion above stimulated a host of studies in 

order to develop financial theories aiming at describing reasons concerning these inconsistencies. 

The most important was the research conducted by Fama and French In 1993. The research 

indicates that monthly return rate associates with three factors: market, size, book value to 

market value. According to the variety of research conducted in the case, the influence of other 

factors not included in the model is measurable by model’serror term and is known as 

unsystematic risk. The present study concerns measuring this part of risk and its relationship 

with stock return. 

Key words:Unsystematic Risk, Return, Size Effect, Value Effect. 

 

 

1- Introduction 

Productive investment is essential to country’s economic growth and development. There are 

several methods to financially fund for such an investment. The major resource is citizens’ 
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savings. So there should be a highly effective mechanism to channel this investment into 

production. 

Security market, functioning as the heart of a country’s economy, enables using these savings in 

manufacturing section. Securities priceis determined by supply and demand. Security market, on 

the one hand, directs savings into manufacturing and, on the other, satisfies financial necessities 

of the companies and institutions. 

It is important to notice two points in investment:Expected relative change in price (stock return) 

and uncertainty in stock return (risk). As a result, possibility of expectations in capital market is a 

subject of discussion in academic and empirical circles. Despite increased emphasis made by 

many scholars on stock return expectations, traditional financial theorists strongly support 

effective market theory to associate this excessreturnwith systematic risk and justify risk 

premium. But in recent years, interest in unsystematic risk as the factor defining excessstock 

returnhas increased. 

Later in present study, we try to present history of research, research objective, research 

hypothesis, theoretical assumptions, estimation and research results, and also, considering the 

estimations made,we addressthe relationship between systematic and unsystematic risk.  In 

present study, we use panel data techniques and research data have been collected monthly in the 

period between 2008 and 2013. 

Research objectives: 

The Main objective in present study is to investigate the relationship between unsystematic risk 

and stock return in Tehran stock exchange. In effect, we examine the possibilityof 

obtainingexcessstock return in future periods of Tehran stock exchange by estimation of error 

term level, which represents omitted risk factors in regression model.The relationship between 

systematic and unsystematic risk is also an objective of the present study.  

Research hypotheses:  

 There is a negative relationbetween unsystematic risk and stock return. 

 There is a significant association between systematic and unsystematic risks. 

 

2- Literature Review 

Yao, Zhu, and Jiang (2009)demonstrated that there is a negative relationbetween unsystematic 

risk and stock return. What is expressed as the main reason for negative relation in this 

relationship is the influence of selective revealing of company’s information. Tan and Hanker 

(2008) conducting a study in Australia’s stock market, obtained similar results. They showed that 

when stock return and risk are measured on a daily basis, the negative relation between stock 

return and unsystematic is reinforced.  
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Brava and hiuginer(2009)Suggested a model relative to a company’s pricing in the absence of 

enough information.This model examines the ambiguous relationship between unsystematic risk 

and stock return in the shortage of information. In this research, they demonstrated that the 

relationship between unsystematic risk and stock return after the announcement of good news is 

positive and after that of bad news is negative. These results generated a new approach relative 

to thenature of stock return predictability. Sarial(2009) Produced evidence that proves monthly 

changes in the level of unsystematic risk and then found out if the level of unsystematic risk rise 

from low to high, the average stock return will increase.  

On aggregate level of portfolio and companies, Goyal (2003) identified a significant relationship 

between unsystematic risk and stock return. But Bali (2005)found out that positive relation 

expressed byGuyalVesanta-Clara in 2003 on aggregate level is not to be confirmed. Initial 

studies conducted by Linthner (1965) and limen (1990) Proved a direct relationship between the 

two variables. Research by Merton (1987) Confirmed these results and showed that in the 

presence ofan inefficient market in which, investors have limited access to information, stocks of 

high unsystematic risk yield expected stock returndue to investors’ inability to fully vary their 

portfolio. In a study of risk feedback, French,schewert  and stambagh (1987) separated 

systematic and unsystematic risk and demonstrated that there is a negative relationship between 

stock return and unsystematic risk. 

Using daily data, Ang et al (2009) discovered that unsystematic risk and future stock return are 

negatively related. Their research started in 2007 and continued in 2008 and 2009. The team 

finally announced that there is a negative association between unsystematic risk and future stock 

return.  

Bally and kaki (2008) Stated that the direction of the relationship between the two 

abovementioned variables depend on whether data in calculation are daily or monthly. They 

finally reported that there is no relationship between the two variables.  

Hioang (2007) and Fu (2009) showed that by using monthly data, the results obtained by Ang et 

al (2009) will be reversed. Using AGarch method to estimate unsystematic risk, Espigel and 

Wang (2005), Iling(2006), Hioang et al. (2007) and Fu (2009)Discovered a significant positive 

relationship between unsystematic risk and expected return.  

Summing up the above discussions, it is inferred that theories claiming a positive relationship 

between unsystematic risk and stock return include fundamental explanation in the long-run, 

poorly-diversed portfolio and short-run behavioral reasons such as limited framework and risk-

averse investors. On the other hand, theories that point to a negative relationship between 

unsystematic risk and stock return, focus on short-run effects such as absence of agreement 

among analyzers on the share and behavioral reasons such as return skewnessor reasons relative 

to general theories such as periodical association between risk and return.  
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3- Theoretical Fundamentals of the Research 

Capital assets pricing model(CAPM) 

Is the main paradigm in financial domains and the most practical model in portfolio choice 

which is founded onMarkowitztwo-parameter portfolio analysis model. This model connects 

systematic risk and asset return. 

If portfolio is an efficient portfolio, capital market line will be the equation:  

𝑅E
    = Rf +  

RM
    − Rf

σM
 σE  

Where E stands for an efficient portfolio. Statement  
RM     −Rf

σM
  can be considered as “market risk 

premium” for all portfolios. The second statement on the right is market risk valuemultiplied by 

portfolio risk. The second statement is the expected return for a certain level of risk. Therefore, 

expected return for an efficient portfolio is: 

Expected return= time value + (risk value × risk size)
 

Of which the second part is known as risk premium i.e. a bonus for excess risk. For a diversified 

portfolio, Beta is an appropriate criterion to express Stock Certificate risk. Unsystematic risk for 

well-diversified portfolios, tends towards zero and the only relevant risk, is systematic risk 

measured by Beta. 

𝑅𝑖𝑡 − 𝑅𝑓𝑡 = 𝛽𝑗  𝑅𝑚𝑡 − 𝑅𝑓𝑡 + 𝜀𝑖𝑡     ;        𝑡 = 1,… ,𝑇
  

This equation is known as Security Market Line and the expected return for any asset or 

portfolio, whether efficient or inefficient, can be determined by it.  

A simple definition for risk is the occurrence of a financial loss. The concept of risk can be 

examined relative to a single asset or a portfolio (a set of assets). In financial issues, risk is 

divided into two groups: systematic risk (unavoidable) and unsystematic risk(avoidable).  

Unsystematic risk represents the part of assets’ risk which concerns random factors and can be 

omitted through diversification of portfolio items. Such as risk management.  

Systematic risk (unavoidable) concerns market factors which exerts influence on all companies 

and cannot be omitted through diversification. Factors such as war, unexpected inflation, 

international events, political events, risk of interest rate, inflation risk, market risk, business risk 

and financial risk are among systematic risks.  
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If we characterize rate of return on market portfolio as independent variable and rate of stock 

return as i and calculate regression equation, the equation derived equation is known as single 

index model which is:  

𝑅𝑖 = 𝛼𝑖 + 𝛽𝑖𝑅𝑚 + 𝑒𝑖  

𝛼𝑖 : is part of the iSecurities return which is independent of market performance (random 

variable). 

𝑅𝑚 : Rate of return on market index (random variable). 

𝛽𝑖 : is constant value which shows expected change in 𝑅𝑖  according to change in 𝑅𝑚  . 

Both 𝑒𝑖and 𝑅𝑚  in the equation above are random variables. Each of them areprobability 

distribution with relative mean and standard deviation. Their standard deviations are 𝜎ei
andσm  

respectively.  

To obtain quantitative criteria for systematic and unsystematic risks we can use single index 

model. To calculate variances, we’ll have:  

𝜎𝑖
2 = 𝛽𝑖

2𝜎𝑚
2 + 𝜎𝑒𝑖

2  

A brief look on the equation above reveals that Securities risk or portfolio i with measured 

variance is divided into two parts. Systematic risk (𝛽𝑖
2𝜎𝑚

2 )or the risk cannot be avoided by 

diversification. This risk is relative to the whole market change. If we obtain the proportion of 

𝛽𝑖
2𝜎𝑚

2  to market return variance, the result will be  𝜎𝑚
2 , since standard deviation (not variance) is 

used for risk. So the square of Beta will be omitted and relative index of systematic risk will be 

β
𝑖
. Notice that β

𝑖
is relative index of systematic risk and 𝛽𝑖

2𝜎𝑚
2 is absolute index of systematic 

risk. 

So, only a part ofSecurities i variance represents the risk and consequently affects expected 

return. Therefore, since the total risk is(𝛽𝑖
2𝜎𝑚

2 + 𝜎𝑒𝑖
2 ) , unsystematic risk (𝜎𝑒𝑖

2 )can be omitted 

through diversification in portfolio. And also with regard to the fact that market portfolio return 

variance (𝜎𝑚
2 )exists for all assets and is the same for all, it can be confidently claimedthat the 

expected rate of return is a function of 𝛽𝑖and market only pays for the marginon systematic risk.  

Approaches in unsystematic risk pricing 

Beginning with mean-variance, CAPM predicted that in a balanced environment, market risk is 

the only to the only to be priced, and due to diversification in portfolio, unsystematic risk is not 

to be considered at all. But CAPM can be confidently accepted by allif all investors were to be 

similar and were enabled to hold a proper combination of market portfolio and risk-free 

Securities. But in reality, institutional investors often intentionally shape their portfolio in a way 
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that includes high level of unsystematic risk, hoping to earn greater return in the future. Also, 

due to factors such as stocks transfer costs, informational inefficiency, taxation, liquidation risk 

and …a number of investors might not be interested to hold a well-diversified portfolio which 

represents market portfolio. When, This group of investors known as Constrained Investors are 

uninterested or unable to hold market portfolio, other investors who are not constrained in 

buying and holding stocks (UnConstrained Investors) won’t be able to hold market portfolio, 

either. The reason is that market is composed of both groups of investors. 

Investor’s Inability to hold market portfolio makes them pay attention to total risk including 

market risk and unsystematic risk concerning each share and consider total risk in holding 

portfolio.  

4- Research methodology 

Present research is of quantitative type. Statistical sample studied in this research includes 50 top 

companies in Tehran stock exchangeand the examined return belongs to the period between 2008 and 

2013, and for each company each year, five data have been considered which gives a total of 1250 data 

for all the companies. Information relative to theoretical issues and topic literature is collected through 

archival and librarymethod and to this end,credible paper and electronic works in English and persian are 

used. To collect data and information in order to do the estimation, data from central bank, Securities 

market organization and other Islamic Republic of Iran’s official statistics are used.  

Calculation of Beta coefficient: 

To calculate systematic risk for an asset, the relationship between asset return and market return (which 

can be an important index such as stock index) should be determined. This can be calculated statistically 

by determining correlation coefficient between asset return and market return. 

β =
𝐶𝑂𝑉(𝑅𝑖 ,𝑅𝑚)

σ𝑅𝑚
2  

WhereσRm
2  is market return variance. By determining the slope of least-squares regression line, βcan be 

obtained. 

Return 

In simple terms, return is the income derived from investment and stock return can have price changes 

and dividend. To calculate the rate of investment return, income from investment is divided by invested 

capital.  

Stock return is obtained by following equation: 

𝑅𝑖𝑡 =
𝑃𝑖𝑡 + 𝑃𝑖𝑡−1 + 𝐷𝑖𝑡 + 𝐻𝑖𝑡 + 𝐺𝑖𝑡 + 𝑇𝑖𝑡

𝑃𝑖𝑡 + 𝛼(1000)
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Where: 

𝑅𝑖𝑡 : i company stock return 𝑃𝑖𝑡−1: share i price in the beginning of the period 

𝐷𝑖𝑡 : dividend 𝑃𝑖𝑡 : share i price at the end of the period 

𝐻𝑖𝑡 : preference 𝐺𝑖𝑡 : bonus share 

𝑇𝑖𝑡 : stock split 𝛼: preference percentage  

Panel data: 

To estimate regression equation, in present research, data panel model (a combination of sectional-

temporal series) is used. The simplest method to treat such data is the assessment by multiple regression 

which includes assessment by a single study for all data. The first and the foremost privilege of panel 

method is that it has enabled us to direct a wide range of complicated issues and helps using synthetic 

data instead of mere use of cross-sectional and time series data.  

Secondly, we often test and evaluate to find out variables that change dynamically (over time) or the kind 

of relationship among them. To this end, if we use mere time series data, we require enough long-term 

data to achieve observation to conduct significant hypothesistest.But, by synthesizing time and cross-

section series data, we are capable of increasing degree of freedom and therefore increasing test power 

and dynamic behavior of a large volume of inputs at the same time. Also, excess changes brought about 

through data synthesizing can decrease problems relative to multiple linear rising from single time series 

modeling. Thirdly, by structuring the model and using a proper method, we will be able to omit the 

effects of certain ignored diagonal variables from the results of regression.  

In general, the model below illustrates a model with synthetic data: 

𝑅𝑖𝑡 = 𝛽1𝑖𝑡 +  𝛽kit  xkit

k

k=2

+ 𝑒𝑖𝑡  

Where ni ,,2,1  characterizes sectional units (for example sub-sections) and Tt ,,2,1 

characterizes time. itY is depended variable for i section unit in the year t and kitx is k random 

independent variable for I section unit in the year t.  

5- Research findings 

First Hypothesis Test 

Unsystematic risk is the part of total risk which stems from inside company and is omissible by 

employing accurate and logical management. In this section, we study the relationship between 

unsystematic risk and stock return in Securities market. 
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Examining this research hypothesis, we investigate linear or non-linear relationship in capital asset 

pricing model.Initially, using view software, we examine if data qualify as pool or panel. According to the 

results in table (1), data qualify as panel.  

 
𝐇𝟎:𝐦𝐨𝐝𝐞𝐝𝐚𝐭𝐚𝐭𝐡𝐚𝐭𝐪𝐮𝐚𝐥𝐢𝐟𝐲𝐚𝐬𝒑𝒐𝒐𝒍
𝐇𝟏:𝐦𝐨𝐝𝐞𝐝𝐚𝐭𝐚𝐭𝐡𝐚𝐭𝐪𝐮𝐚𝐥𝐢𝐟𝐲𝐚𝐬𝑷𝒂𝒏𝒆𝒍

  

Companies’ coefficients are the same in pool data, but in pane data, they are different, in which each 

sample has its unique effects. Conducting Redundant Fixed Effects tests, F test, we observe that model 

data are panel, meaning that each company has its own unique effects and companies’ coefficients are not 

similar. 

 

Chart1- study results to assign data with Panel or Pool  

Degree of 

Freedom 

Standard 

Deviation 

 

Statistics t 

 

Probability 

 

Variable 

 

 

(49 , 1108 ) 

 

 

- 0.04 

 

 

3.225481 

 

0.0000 
 

Fixed coefficient 

Source: Research calculations 

Identifying the type of data (panel), in the next step, using Hausmantest, we examine whether companies’ 

data effect is random or fixed. In this step, in Panel option section, we choose effect specifications 

random and using Hausmantest, examine the type of dominant effect. The assumption of absence or the 

alternative is stated below. 

 
𝐇𝟎:𝐛𝐞𝐢𝐧𝐠𝑹𝒂𝒏𝒅𝒐𝒎𝒐𝒓𝒕𝒉𝒆𝒊𝒏𝒅𝒆𝒑𝒆𝒏𝒅𝒆𝒏𝒄𝒆𝒐𝒇𝒑𝒂𝒓𝒕𝒊𝒄𝒖𝒍𝒂𝒓𝒆𝒇𝒇𝒆𝒄𝒕𝒇𝒓𝒐𝒎𝒓𝒂𝒏𝒅𝒐𝒎𝒗𝒂𝒓𝒊𝒂𝒃𝒍𝒆

𝐇𝟏:𝐛𝐞𝐢𝐧𝐠𝑭𝒊𝒙𝒐𝒓𝒕𝒉𝒆𝒑𝒆𝒏𝒅𝒆𝒏𝒄𝒆𝒐𝒇𝒑𝒂𝒓𝒕𝒊𝒄𝒖𝒍𝒂𝒓𝒆𝒇𝒇𝒆𝒄𝒕𝒐𝒏𝒓𝒂𝒏𝒅𝒐𝒎𝒗𝒂𝒓𝒊𝒂𝒃𝒍𝒆
  

The results in chart 2 show that the possibility of it being Random is 1 and there is no possibility of it 

being Fix. 

 

 

Degree of 

freedom 

 

 

Random effect 

 

 

Fix effect 

 

 

Chi square 

statistics 

 

 

Probability 

 

1 

 

-0.57 

 

-0.55 

 

0.0000 

 

1 

 

Source: Research calculations 

Revealing that data are Panel and effects random, we can estimate the relationship between unsystematic 

risk and return. 

Chart 5: Hausmantest results as to whether effects are Fix or Random  
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This predictive model (CAPM) is examined by including unsystematic risk in the equation. To determine 

whether unsystematic risk has an effect on portfolio return price, unsystematic risk in each portfolio is 

measured by equation (85) and added to equation (86). 

 

Including unsystematic risk in the model, we have the equation below. 

𝑅𝐸𝑇𝑈𝑅𝑁 =  𝐶0 + 𝐶1 𝛽 + 𝑏(𝛽2) + d DR.V    

If d moves significantly away from zero, it will shoe that the effect of unsystematic risk on expected 

return is significant and therefore not to be ignored.  

As mentioned in previous test, the data are Panel and the effects Random. 

We can formulate the relationship between unsystematic risk and stock return in the equation: 

𝑅𝐸𝑇𝑈𝑅𝑁 =  1.28 + 015 𝛽 + 0.05(𝛽2) – 0.47 DR.V    

Statistics t for coefficient d inthe equation above is 7.99 and shows that there is a negative relationship 

between unsystematic risk and stock return. For each unit increase in unsystematic risk for stock return 

decreases for 0/47, soothe effect of unsystematic risk on expected return in not to be ignored. So the 

assumption in capital asset pricing model that claims only systematic risk affects expected return and 

unsystematic risk lacks such effect, does not apply to Tehran Securities market. 

These results show that, investors in Tehran stock exchange do not attempt to shape a diversified portfolio 

in order to eliminate unsystematic risk, and if they do, it does not enjoy the kind of diversity that is 

efficient enough in eliminating unsystematic risk. We can also say that the unsystematic risk and stock 

return in Tehran market are negatively related.  

Second Hypothesis Test:  

 
𝑯𝟎 = 𝒕𝒉𝒆𝒓𝒆𝒊𝒔𝒂𝒎𝒆𝒂𝒏𝒊𝒏𝒈𝒇𝒖𝒍𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏𝒔𝒉𝒊𝒑𝒃𝒆𝒕𝒘𝒆𝒆𝒏𝒔𝒚𝒔𝒕𝒆𝒎𝒂𝒕𝒊𝒄𝒂𝒏𝒅𝒖𝒏𝒔𝒚𝒔𝒕𝒆𝒎𝒂𝒕𝒊𝒄𝒓𝒊𝒔𝒌𝒔
𝑯𝟏 = 𝒕𝒉𝒆𝒓𝒆𝒊𝒔𝒏𝒐𝒎𝒆𝒂𝒏𝒊𝒏𝒈𝒇𝒖𝒍𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏𝒔𝒉𝒊𝒑𝒃𝒆𝒕𝒘𝒆𝒆𝒏𝒔𝒚𝒔𝒕𝒆𝒎𝒂𝒕𝒊𝒄𝒂𝒏𝒅𝒖𝒏𝒔𝒚𝒔𝒕𝒆𝒎𝒂𝒕𝒊𝒄𝒓𝒊𝒔𝒌𝒔

  

To repeat the steps above to determine if data are Pool or Panel, it can be said that data are Pool and 

effects are Random. Then we present the relationship between unsystematic risk and stock return as: 

𝑁𝑂𝑁𝑆𝑌𝑆 =  −0.1  𝛽 +  10.66 

                                (0.423851)   (0.1063)    

According to the estimate above, it can be said that there is no significant relationship between systematic 

and unsystematic risks in Tehran Securities market, because the obtained statistics t is -0.95 and does not 
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stand at the critical point to be significant. Including square Beta in the equation above, again, we 

estimate the relationship which follows: 

𝑁𝑂𝑁𝑆𝑌𝑆 = −0.06  𝛽 +  0.34  𝛽2 +  9.59 

Statistics t the test above is 5.89 and stands at the critical point, so it can be concluded that there is a 

significant and non-linear relationship between systematic and unsystematic risks, hence, absence 

hypothesis is accepted. 

6- Conclusion  

Examination to identify and track error term (unsystematic risk) in Tehran stock exchange shows that 

shares with higher unsystematic risk will yield lower return. Therefore, in buying shares, investors are 

advised to consider, in addition to overall market risk,this kind of risk. And also it can be said that 

investors in Tehran stock exchange lack necessary awareness to choose efficient portfolio and therefore 

decrease unsystematic risk, and unsystematic risk can be an effective factor on stock market. Examination 

of relationship between systematic and unsystematic risks also shows that the relationship between the 

two is non-linear and significant.   
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