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Article History Abstract 
The present study aims to provide a modifier pattern of capital asset pricing 

models (CAPM) using the distress risk model and momentum premium.  For 

this purpose, the researcher uses a theoretical matrix of the most widely used 

and most influential variables of the predicted model to analyze the data and 

measure the final model variables. In this research, applying portfolio research 

approach and significance test method for regression coefficients, and using a 

sample of 3520 quarterly Tehran Stocks Exchange (TSE) firms during 2008 -

2017, the hypothesis is examined. The empirical pricing model results show that 

the formed portfolio's average return is influenced by the momentum factor and 

expressed by the distress risk. After applying financial distress risk, the expected 

return rate is descending, and the distress premium is negative. The results also 

indicate that in the most distressed investment portfolio of momentum premium, 

the winner stock returns are more than the loser stock returns. The loser stocks' 

portfolio return is less than the winner stocks' portfolio return in healthy firms. 

The existence of value premium and momentum premium in security returns is 

one of the critical concepts to examine empirical capital asset pricing models 

(CAPM). The tendency of a security to continue movement in a single direction 

known as momentum. Momentum is the underlying factor in trend analysis of 

stock prices that originated from investors' behavioral factors. The recent 

research related to risk-based theories determines predictable patterns of 

macroeconomic variables and business cycle fluctuations. On the other hand, it 

is said that predictable patterns reflect the market's inefficiency and incorrect 

pricing. It is assumed that stocks with a high-value ratio (B/M) have higher 

returns because they are underestimated. 
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1. Introduction 

The value premium and momentum premium 

in security returns are critical concepts to 

examine empirical capital asset pricing models 

(CAPM). The tendency of a security to 

continue movement in a single direction 

known as momentum. Momentum is the 

underlying factor in trend analysis of stock 

prices that originated from investors' 

behavioral factors. Momentum studies on stock 

returns show that the momentum or the stocks 

that have been performing well in the past will 

have a superior performance in the future 

(Badri,1999). 

Evaluating both factors of risk and security 

returns is essential to select an optimal 

portfolio. Over the past few years, various 

models have been proposed to assess risk and 

security returns. These evaluations indicate 

that these models' presented factors cannot 

express the relationship between the risk and 

portfolio returns alone.  

Recent research on risk-based theories 

determines predictable patterns of 

macroeconomic variables and business cycle 

fluctuations (Vassalou, 2003). On the other 

hand, it is said that predictable patterns reflect 

the market's inefficiency and incorrect pricing. 

It is assumed that stocks with a high-value 

ratio (B/M) have higher returns because they 

are underestimated. When fluctuations are 

improved, strong and weak firms will have 

higher and lower returns, respectively (La 

porta et al. 1997). 

According to Lewellen (1999), "the story of 

the reasonable pricing is still deficient, and 

maybe this deficiency will continue until we 

properly recognize the underlying risks, 

resources and their behavior." 

 The evidence suggests that the value ratio 

(B/M) effect on return shows a higher risk 

premium, reflecting the higher value ratio 

(B/M) of firms because the distress risk is 

more significant. The concept of distress risk 

can be found in Chan and Chen's (1991); they 

have examined the effect of size on marginal 

firms' stocks portfolio (low market value, 

inefficient production, high financial leverage, 

and significant cash flow problems). 

Meanwhile, Fama and Franch were the first 

who considered the relationship between 

distress risk and the effect of the value ratio 

(B/M).  They claimed that the predicted profits 

of the firms are associated with a risk factor in 

return. Firms whose weak perspective is due to 

low stock prices and high-value ratios (B/M) 

are expected to have high Returns and good 

performance. 

In a weak economy, investors need a higher 

risk premium in critical firms. Because of 

critical stocks' weak performance, the investor 

maintains weak performance stocks when the 

stock value has a higher average return on the 

investor's incurred additional systematic risk 

premium. A high return of stock value reflects 

the compensation for the incurred risks by the 

investors. 

Ferguson and Shockley (2003) have 

provided a theoretical framework of beta 

estimation error generated from a market value 

proxy. They believed that the created value 

ratio (B/M) is related to estimated errors in 

beta and relative financial distress. If the 

financial distress risk is high and ignored in the 

assets pricing model, there will be a positive or 

negative risk premium. A positive risk 

premium occurs when there is a high reaction 

toward bankruptcy risk, and if there is a 

common reaction to the bankruptcy risk, the 

negative risk premium will happen. If the 

market shows a common reaction to 

bankruptcy risk, then distressed firms will get 

lower Returns. A lower return continues for the 

next periods, and we will see the emergence of 

momentum (Agarwal &Taffler,2008). 

 In this study, the researcher tries to provide 

a modifier pattern of capital asset pricing 

models (CAPM) using the distress risk model 

and momentum premium. The paper's 

remainder is organized as follows: Theoretical 

background, literature review, empirical 

background, research hypothesis, research 

method, data analysis, conclusion, 

respectively. 

 

2. Theoretical Background 

Capital Asset Pricing Models (CAPM) 

The capital asset pricing model was first 

introduced in the 1960s when William Sharpe, 

John Linter, Jan Mossin, and Jack Treynor 

presented a series of papers and developed the 

CAPM. CAPM aims to answer how we can 

price one security, taking into consideration 

the risk and the return that this security poses; 

this principle was extended by Harry 

Markowitz (1959). He presented the "mean-
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variance model" or model of portfolio choice. 

This model is used to determine a theoretically 

appropriate required rate of return of an asset. 

Thus the price could also be expected if firms 

can estimate the expected cash flows.  Sharpe 

(1964) and Linter (1965) extended this model, 

which depends on the tradeoff between risk 

and Return, and introduced their models with 

additional two critical assumptions. The first 

assumption is borrowing and lending at a risk-

free rate; that is, all investors can borrow or 

lend at the same risk-free rate. The second 

assumption is that all investors have the same 

information and beliefs about the distribution 

of returns. The CAPM is relying on several 

assumptions include: 1) All investors take a 

position on the efficient frontier, where all 

investments are maximizing utility 2) Investors 

can borrow or lend any funds at the risk-free 

rate of Return (RFR). 3) All investors have 

homogenous expectations, which means that 

they estimate the same distributions for future 

return rates. 4) All investors hold investments 

for the same one-period of time. 5) Investors 

can buy or sell portions from their shares of 

any security or a portfolio they hold. 6) There 

are no taxes or transaction costs on purchasing 

or selling assets. 7) There is no inflation or any 

change in interest rates. 8) Capital markets are 

in equilibrium, and all investments are fairly 

priced. Investors can not affect prices (Reilly 

& Brown, 2003). 

Although the CAPM is widely used as it 

measures the expected rate of return of a 

security and relates it to expected risk, 

however, the empirical evidence shows that it 

is "weak enough to invalidate the way it is 

used in application )"  Fama & French,2004) 

 

Literature Review 
Sharpe (1964) and Linter (1965) developed the 

CAPM to relate the asset excess returns to its 

beta to measure systematic or non-diversifiable 

risk. The investor requires the return both for 

the time value of money and the compensation 

of systematic risk. The total expected return on 

an asset is equal to the risk-free rate (rate on 

the zero beta asset) and the risk premium 

required to compensate for the risk. The same 

relation also holds for portfolio returns, i.e., the 

expected return on a portfolio equal to the risk-

free rate plus the market risk premium's beta 

times. Linter (1966) and Doukas (2004) are the 

earliest ones who conduct CAPM tests on 

individual stocks in excess returns. They have 

found that the intercept has values much larger 

than the risk-free rate of return, while the 

coefficient of beta statistically has a lower 

value. However, it is statistically significant, 

and the residual risk affects asset returns. 

Black, Jenson, and Scholes (1972) applied a 

time series regression model on all the stocks 

listed on the New York stock exchange from 

1931 to 1965 by forming portfolios and 

revising the linear relation between portfolio 

returns and their systematic risk. They develop 

a zero beta form of the portfolio were risk-free 

rate change in each period.  Extending the 

Black, Jensen, and Scholes (1972) study, Fama 

and MacBeth (1973) presented a study to 

examine the relationship between average 

return and risk for New York Stock Exchange 

(NYSE) common stocks. The research's 

theoretical basis was the "two-parameter" 

portfolio model and market equilibrium 

models derived from the two-parameter 

portfolio model. Their findings seem to be a 

positive tradeoff between return and risk, with 

risk measured from the portfolio viewpoint. 

Their results indicated the critical testable 

implications of the two-parameter model. The 

results showed that the observed fair game 

properties of the coefficients and residuals of 

the risk-return regressions are consistent with 

an efficient capital market. In this market, 

securities prices fully reflect available 

information. 

Roll and Ross (1976) proposed the 

Arbitrage Pricing Theory (APT) as an 

alternative version of CAPM. The theory 

assumes that asset returns can be estimated by 

depending on a random process shown by 

various risk factors included in the model and 

are expected to affect the returns generated by 

all assets. The APT relies on three key 

propositions: i) a factor model, ii can describe 

security returns) there are sufficient securities 

to diversify away firm-specific risk, and iii) 

Well-functioning security markets do not allow 

for the persistence of arbitrage opportunities. 

Reilly and Brown (2003) illustrated that the 

APT differs from the CAPM in that it is less 

restrictive in its assumptions. The main 

difference between the two models, the CAPM 

and the APT, is that the latter includes more 

risk factors or multiple dimensions of risk 
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inherent in the investments. Simultaneously, 

the CAPM relies on a single market risk factor, 

the systematic investment risk when estimating 

individual securities return or portfolio returns.  

 Fama and French (1992) developed the 

three-factor model. Because of its simplicity in 

development, this model has been the subject 

of many academic debates and empirical 

applications.  Fama and French (1992,1993) 

found that besides beta, two additional factors - 

size and book-to-market ratio play an essential 

role in determining the expected stock returns' 

cross-section. They described these three 

factors as risk factors. Fama and French 

(1992,1993)   used the time series regression 

model by Block, Jensen and Scholes (1972) to 

examine the combined roles of market beta, 

firm size(ME), earing to price ratio(E/P), 

leverage, and book-to-market equity (BE/ME) 

in the cross-section of average stock returns. 

Their findings showed that used alone or in 

combination with other variables, the market 

beta has little information about average stock 

returns. The three-factor model emphasizes 

market beta, firm size (ME), and book-to-

market equity (BE/ME) to determine and 

explain average stock returns. Jagannathan and 

Wang (1993) presented a study to examined 

two common assumptions in CAPM, i.e.  i) the 

return to the value-weighted portfolio of all 

stocks is a reasonable proxy for the return on 

the market portfolio of all assets in the 

economy, and ii) betas of assets remain 

constant over time. They argued that these two 

auxiliary assumptions are not reasonable and 

demonstrated that the CAPM's empirical 

support is reliable when these assumptions are 

relaxed. Their findings indicated that the 

CAPM, with these assumptions, can explain 

only about 1 percent of the cross-sectional 

variation in average returns of the 100 

sizes/beta portfolio constructed using the 

Fama-French sorting procedure. Doukas and 

McKnight (2003) conducted an empirical 

investigation of two non-risk-based models by 

Barberis et al. (1998) and Hong and Stein 

(1999) in a sample of 13 European countries 

during the period 1988 to 2001 to explain 

momentum in stock returns. The model of 

Barberis et al. (1998) showed that momentum 

originates in investors' conservatism bias and 

that investors do not take into account the 

weight of new information adequately. Hong 

and Stein (1999) assumed that the slow 

diffusion of private information among the 

new investors leads to momentum because 

they cannot extract other private information 

from prices. Their findings indicated that 

momentum results from systematic errors that 

investors make when they use the information 

to form an expectation about future cash flows 

and their conservatism and underreacting to 

information with high weight when adjusting 

their beliefs.  

 

Distress Risk 

Financial distress is a term used in general to 

indicate a condition when promises of a 

business entity to creditors are broken or 

honored with difficulty. Since Chan and Chen 

(1991) and Fama and French (1992) suggested 

financial distress risk as a potential explanation 

for the value premium, several academic 

studies have examined the performance of 

distress stocks. If the distress risk is high and 

ignored in the assets pricing model, there will 

be positive or negative risk premiums in the 

distress stocks. Positive risk premium occurs 

when there is an overreaction toward failure 

risk, and if there is an under reaction to the 

failure risk, the negative risk premium will 

happen. If the market shows under reaction 

with the failure risk, then distress firms will get 

a lower return. A lower return continues for the 

next periods, and we will see the emergence of 

momentum (Agarwal &Taffler,2008). 

Based on the distress risk factor, small-

sized firms and firms with high book-to-market 

equity are relatively distress, and high return 

on these firms is compensation for their high 

risk. Based on the less-than-expected reaction 

hypothesis, investors are less responsive to 

distress firms, and they apply a negative risk 

momentum in the assets pricing model. 

Therefore, due to investors' ignorance, the 

information will slowly impact the prices in 

the next period and, consequently, the return of 

these firms will be lower than that of healthy 

firms (Chan & Chen,1991). 

Considering the distress risk factor, it is 

expected that: (1) controlling the size factor 

(the ratio of book value to market value), 

financially distress firms will have higher 

returns than healthy firms; and 2) controlling 

the distress risk, the return of the small-sized 

firms (high book-to-market equity) is not 
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higher than the return of big-sized firms (low 

book-to-market equity). Considering the less-

than-expected reaction hypothesis, it is also 

expected that: (1) the return on financially 

distressed firms is lower than the return on the 

stocks of healthy firms; and (2) the momentum 

exists only in financially distressed firms. 

 

Momentum Premium 

A momentum phenomenon is a form of the 

prior return effects, with the other well known 

as the contrarian phenomenon. Simply put, the 

superior performance of stocks/portfolios 

during the prior periods can be expected to 

prolong during the subsequent periods; the 

stocks/portfolios with weak performance in the 

previous periods are inclined to extend their 

loss in the subsequent periods. The momentum 

premium has been well documented since 1993 

when Jegadeesh and Titman1 showed that an 

equity strategy of simultaneously buying past 

winners and selling past losers could generate 

abnormal returns over holding periods from 

three to 12 months. Momentum's strategy 

includes investments in the market direction 

and states that the past investments' positive or 

negative returns will continue in the future. In 

this strategy, other returns can be achieved by 

purchasing past winning stocks and selling past 

losing stocks (Fama & French, 2012). 

Although the reverse strategy has been 

highly regarded in university literature, 

especially in the 1990s-1980s, recent literature 

on market efficiency focuses more on a 

strategy called the Momentum Relative Power 

Strategy. Jegadeesh and Titman (1993) have 

proved momentum in creating meaningful 

economic and statistical abnormal returns. 

Their studies were the basis for further studies. 

Since the 1990s, research in this area has 

significantly increased, and as an investment 

strategy, momentum has become more 

common among institutional investors 

(Jegadeesh & Titman, 1993). 

In the literature, the effect of momentum is 

defined as the sequential covariance of 

successive sample return of stocks. Typically, 

the momentum effect is defined as a direct and 

positive relationship between stock returns 

over a given period with its deferred return. 

The earliest evidence of the existence of the 

effect was reported in Jegadeesh and Titman 

(1993). The definition of the momentum of 

individual stocks can be represented as follow: 

 

0

1

,11, )})((
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In the above equation, tir ,  is the stocks 

return "i" at time t, r  the average return at 

time t and N is the number of stocks, 

momentum strategies are examined and 

determined in the midterm of formation and 

maintenance of 3 to 12 months. (The same 

source) 

 

Empirical Background 

Jegadeesh and Titman (1993) studied stock 

trading performance on the NYSE and AMEX 

over the period 1965 to 1989. Specifically, the 

first ranked all the listed-stocks based on their 

past 3, 6, 9, 12-month returns, then put them 

into 10 portfolios (the portfolio consists of 

stocks with highest past returns is labelled as 

"winner" portfolio; the portfolio consists of 

stocks with lowest past returns is labeled as 

"loser" portfolio) based on their past-return 

ranking, and subsequently held these 10 

portfolios for 3, 6, 9, 12 months by going long 

on "winner" portfolios and going short on 

"loser" portfolios. 

Based on the empirical results, Dieche 

(1998), Griffin, and Lemon (2002), using the 

Olson model, found that the value ratio (B/M) 

in the wrong pricing should be considered 

(1980). They also understood that distressed 

firms' portfolio includes firms with low B/M 

ratio and higher stocks return. 

Recently, Jegadeesh and Titman (2001) 

stated that if the momentum premiums are due 

to a cross-sectional difference in efficiency, 

then the past winners (the past losers) should 

continue their higher (lower) returns 

indefinitely in the future. But they concluded 

that the return of the momentum portfolios 

(winners minus losers) after the formation of 

the portfolio was only positive for the first 12 

months, and if nothing happens, the returns 

would be negative after twelve months. 

Agarwal & Toffler (2008) proposed a result 

that was contrary to the financial distress 

operating hypothesis. They showed that in a 

relatively long period, from 1979 to 2002, the 
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investors' reaction to distress created 

momentum in these firms. The effects of size 

and value ratios (B/M) on a distressed firm's 

return have not had a significant impact. 

In the four regions (North America, Europe, 

Japan, and Asia) Fama and French (2012) 

examined, there are value premiums in average 

stock returns that, except for Japan, decrease 

with size. Except for Japan, there is return 

momentum everywhere, and spreads in 

average momentum returns also decrease from 

smaller to more significant stocks. They 

investigated whether empirical asset pricing 

models capture the value and momentum 

patterns in international average returns and 

whether asset pricing seems to be integrated 

across the four regions.  

Fama and French (2014) acknowledged that 

the four-factor model of Carhart can be used as 

the basis and put other variables in the model's 

waste. Still, the problem is that all factors' 

effect is considered unpredictable other factors 

must be used among the research variables. As 

a result, they added the fifth factor as a 

profitability factor to Carhart's four-factor 

model. Their research results showed a 

significant relationship between profitability 

and stocks return. 

James (2016), in a study entitle″ A New 

Perspective on the Size, Value, and Impact of 

Momentum in Europe ″form 2011to 2015, 

showed that although the value and momentum 

premium of admitted firms in the European 

stocks exchange are influential factors in 

capital assets pricing, but the effect of the size 

of firms is more contributing to the explanation 

of the capital assets pricing model. 

 

Research Hypothesizes 

The first hypothesis: the distress risk and 

momentum premium affect the asset pricing. 

The second hypothesis: the experimental 

pricing model explains the average returns of a 

formed portfolio based on the momentum 

factor. 

The third hypothesis: the applied distress 

risk in the experimental pricing model explains 

the average return of a formed portfolio. 

The fourth hypothesis: the momentum 

premium in the empirical pricing model 

explains the average returns of a formed 

portfolio. 

The fifth hypothesis: the applied distress 

risk in the empirical pricing model explains the 

average return of a formed portfolio based on 

momentum. 

 

3. Research Method 

In this study, the researcher uses a theoretical 

matrix of the most widely used and most 

influential variables of the predicted model to 

analyze the data and measure the final model 

variables. Therefore, applying the portfolio 

research approach and significance test method 

for regression coefficients and using a sample 

of 3520 quarterly Tehran Stocks Exchange 

(TSE) firms during 2008 -2017, the research 

hypothesizes are examined. 

We first examined the research variables to 

achieve a modifier model of the capital asset 

pricing model using a momentum premium. 

The predicted general model to examine the 

research hypothesizes is presented as follow: 

 

Ri(t) – R f(t) = β0 + β1 [R m(t) – R f(t)] + β2SMB(t) + 

β3HML(t) + β4ZML(t) + β5WML(t) + ε             (2) 

 

 In this equation, Ri(t) is the return on equity 

"i" at t. 

Rf(t) : is the risk-free rate  

Rm(t): Market index return at t. denotes the 

average monthly return of the market 

portfolio 

SMB(t) is the difference between the returns on 

diversified portfolios of small and big 

stocks, HML(t) is The difference between 

the returns on diversified portfolios of high 

and low B/M stocks. 
WML(t): Portfolio returns consist of winner 

stocks minus portfolio returns consist of 

loser stocks (prior period). 

ZML(t): Distress Risk. 

ei(t): Template Disturbance section  

 

Dependent variable 

In this research, portfolios' quarterly returns for 

capital asset pricing are considered a 

dependent variable. 

 

Independent variables 

Market Risk Premium: market risk premium is 

the beta factor presented by CAPM and obtains 

by the difference in market return and risk-free 

return. The market return is obtained by: 
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    (
        –         

        
)                               (3) 

   

In this equation, RMt is market return, 

Index is the end of the month stocks index, and 

Index t-1 is the beginning of the month. Also, 

the interest rate on bonds represents a risk-free 

return. This rate is based on reports from the 

Central Bank of the Islamic Republic of Iran 

that have been published on the bank's 

economic indexes. 

Size: The difference between the average 

returns of small and large investment portfolios 

is called size factor. This factor is represented 

by the SMB and obtained as follow: 
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(
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)                    (4) 

 
 

 
 : is small-sized firms with a ratio of low 

book-to-market value.  
 

 
 : is small-sized firms with a ratio of fair 

book-to-market value. 
 

 
 : is small-sized firms with a ratio of high 

book-to-market value. 

 
 

 
 : is big-sized firms with a ratio of low book-

to-market value. 
 

 
  : is big-sized firms with a ratio of fair book-

to-market value. 
 

 
  : is small-sized firms with a ratio of high 

book-to-market value. 

 

In this research, the firm's stock market 

value is used as the firm's size and is derived 

from the logarithm of the multiplication of the 

stock market price on the last day of forming a 

portfolio in the number of issued stocks. 

 

                  

                                 
 

n: number of stock issued  

p: stock's price on the last day of portfolio 

formation 

 

Value: The difference between the average 

return on investment portfolios with the ratio 

of book value to high market value and book 

value and the low market value, called value 

and shows by the HML. It (value) is calculated 

as follow: 

    (
(
 

 
 

 

 
)

 
)  (

(
 

 
 

 

 
)

 
)                          (5) 

 
 

 
  : is small-sized firms with a ratio of low 

book-to-market value.  
 

 
 : is small-sized firms with a ratio of high 

book-to-market value. 
 

 
 : is small-sized firms with a ratio of low 

book-to-market value. 
 

 
   : is small-sized firms with a ratio of high 

book-to-market value. 

 

It should be noted that to calculate the ratio 

of book-to-market value, the book value of 

common stocks is calculated using the latest 

firms balance sheet information. By 

multiplying the common stocks market price of 

the last day of the formation of a portfolio in 

the number of stocks issued, stocks market 

value will be earned. 

 

   
  

  
 

          

            
                                     (6) 

 

Momentum premium: is the additional 

returns from past to future performance of 

stocks ratio to market. In other words, it 

includes purchasing stocks with superior 

performance in the past short period and 

selling stocks with weak performance. To 

calculate the momentum premium, the sample 

stocks are ranked according to the quarterly 

return of the formation period in ascending 

order and kept for the next three months. Then, 

the sample stocks are divided into three classes 

based on the formation period's return and the 

30-40-30 strategy. The first class (P1) consists 

of 30% of the sample stocks with the worst 

performance of the 'loser stocks'; the second 

class (P2) consists of 40% of the sample stocks 

and has a moderate performance, and the third 

class (P3) consists of 30% of the stocks and 

has the best performance "Winner stocks" and 

momentum premium is a positive difference 

between the average return of the first and 

third class (P3-P1) during the maintenance 

period that is shown with WML. 
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    (
 

 
 

 

 

 
)  (

 

 
 

 

 

 
)                              (7)  

 

 
 : is small-sized firms with a high momentum 

value. 
 

 
  is big-sized firms with a high momentum 

value. 
 

 
  : is small-sized firms with a low momentum 

value. 

 
 

 
 : is big-sized firms with a low momentum 

value. 

  

To calculate momentum, the average stocks 

return of firms has been considered in the past 

three to nine months. The results indicate that 

if the momentum value is more than middle 

momentum, the firm has a high momentum 

and vice versa. 

 

Distress risk: In this study, the Z-Score model 

has been used as an index to measure firms' 

financial distress. As Altman (1968) and 

Agarwal & Toffler (2008) stated, Z-Score is a 

weighted average of several financial ratios 

that derived from its primary financial 

statements. To use this model, the model's 

variables and coefficients are modified in the 

environmental conditions of Iran. For this 

purpose, the calculated Z-Scoe by Soleimani 

Amiri (2003) is used to estimate distress 

indicators, which is as follow: 

 

Z-Scoe = -1.24 – 0.014X1 + 0.003X2 + 0.019X3 

+ 0.012X4 + 0.006X5 

                 (15) 

X1: Ratio of working capital to total assets. 

X2: Current asset ratio to current liability. 

X3: Ratio of Profit before interest and tax to 

total assets. 

X4: Ratio of Equity to Total Assets. 

X5: The ratio of sale to total assets. 

 

Results of the estimation of the final model 

parameters 

In this study, we designed a theoretical matrix 

table for the variables with the most use and 

efficiency in the model. Also, two new 

variables of the distress Risk and momentum 

premium were added to the original model 

variables to modify the model. Creating a 

portfolio to maximize return, minimize risk, 

and maximize entropy will be optimal to form 

an investment portfolio. By presenting this 

new model of measurement, we will try to 

create an optimal portfolio. The variance-

covariance matrix in the mentioned models is 

estimated using E-views. After estimating the 

variance-covariance matrix, it is time to create 

an optimal portfolio and obtain optimal 

weights for it. Therefore, weight allocation for 

each index is presented separately from the 

models used. 

c: Fixed coefficient matrix 

A: Matrix of coefficients by entering a new 

variable (Distress Risk) 

B: Matrix of coefficients by entering a new 

variable (Momentum Premium) 

The results of estimating the final model's 

parameters with the modifier role of the 

variables (Distress Risk and Momentum 

Premium) are presented to modify the model. 

As it is clear, in this model, the maximum 

and the minimum weight in the investment 

portfolio are Β4 and Β5, respectively. In the 

following table (2), the average optimal 

weights of each of the investment portfolio 

variables are observed for the considered 

models. 

In general, it can be stated that the size of 

coefficients variance plays a significant role in 

their contribution to the investment portfolio. 

The coefficients that have more variance, in 

other words, are more fluctuate and have a 

smaller share of the portfolios. Considering the 

coefficient obtained from the momentum 

premium, it can be noted that adding the 

momentum factor increases the explanatory 

power of the new model of capital asset 

pricing. As already mentioned, the market risk 

premium is not always positive; therefore, in 

assessing the relationship between risk and 

return; the positive and negative risk premium 

conditions should be considered an influential 

variable on actual returns. 

subsequently, taking into account that risk 

premium is positive or negative, the 

conditional model of capital asset pricing 

(CAPM) is presented about the actual return. 

The results of the rate of expected average 

return review, before and after the interference 

of the distress risk are as follow (tables 

section): 

Considering that the calculated t statistic 

with the value of 2.874 is larger than the 

critical statistics, in other words, the calculated 
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level of significance is less than five 

hundredths, therefore, the hypothesis is 

rejected at 95% confidence level, and the 

opposite hypothesis is accepted as a verified 

hypothesis. Therefore, there is a significant 

difference between the expected return rate 

before and after the interference of distress 

risk. Since the average is higher after the 

interference of distress risk, it is concluded that 

the rate of expected return is higher than the 

period before the distress risk, too. In the 

assessment of capital assets pricing models, the 

expected returns rate before and after distress 

risk is compared in parallel. 

Considering the significant level and 

coefficient sign of Z, we observe that after the 

distress risk interference, the expected return 

rate is negative, that is, the rate of expected 

return after the distress risk was descending. In 

other words, the rate of risk-free return is 

higher than the rate market returns and the 

adverse risk premium market is descending. 

In view of Z's significant level and sign, we 

observe that before the distress risk 

interference, the rate of expected returns is 

positive, that is, the rate of expected return 

after the distress risk was increasing. In other 

words, the rate of risk-free return is higher than 

the rate market returns and the negative risk 

premium market is ascending. 

 

The results of the research test (controlling 

the momentum index) 

We examine the quarterly return of portfolios 

for the pricing of capital assets with the ratio of 

market value and book-to-market value and the 

distress risk through the momentum index.  

As shown in table 5, in the most distressed 

investment portfolio of momentum premium 

(the positive difference between average 

return), the winner portfolio returns are more 

than the loser portfolio returns. In healthy 

firms, the loser stocks' portfolio return is less 

than the winner stocks' portfolio return. 

Therefore, the behavior pattern of the 

momentum premium in the Tehran Stocks 

Exchange is by the developed stocks 

exchanges. 

As can be seen, the average percentage of 

market value in the portfolio of distressed 

firms is lower than that of healthy firms. Also, 

the average percentage of book-to-market 

value in the portfolio of distress risk firms is 

lower than that of healthy firms. The average 

return of portfolios consist of stocks of 

distressed firms is lower than that of healthy 

firms. 

In the portfolio consist of the winner stocks, 

this behavior is the same. In this case, the 

empirical model of pricing, the average returns 

of a formed portfolio, is influenced by the 

momentum factor. The applied distress risk in 

the empirical pricing model also explains the 

average return of formed portfolios based on 

momentum. 

 

5. Conclusions 

In an optimal selection of investment, the 

investor requires examining the tools, methods, 

and models. This study introduces the models 

of predicted stock return and their criticisms. 

We examine and present a modifier pattern of 

capital assets pricing models (CAPM) using 

the distress risk model and momentum 

premium for the first time. The empirical 

pricing model results show that the average 

return of the formed portfolio is influenced by 

the momentum factor and expressed by the 

distress risk. After applying financial distress 

risk, the expected return rate is descending, 

and the distress premium is negative. The 

results also show that in the most distressed 

investment portfolio of momentum premium, 

the winner stock returns are more than the 

loser stock returns. In healthy firms, the loser 

stocks' portfolio return is less than the portfolio 

return of the winner stocks. The evidence 

shows that despite the factor of market risk 

premium, the size and ratio of book-to-market 

value, other factors such as distress risk and 

premium momentum play an essential role in 

explaining firms' stock returns in Tehran 

Stocks Exchange. The applied distress risk in 

the empirical pricing model also explains the 

average return of a formed portfolio based on 

momentum.  
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Apendixes: Tables 

 
Table (1): Matrix of coefficients by entering of new variables (Distress Risk and Momentum Premium) 

 
Table (2): Matrix of coefficients by entering of a new variable (Momentum Premium) 

 

Table (3): The result of the comparative test of the rate of expected average return before and after the 

interference of the distress risk  

 

Research 

variable 

The comparative test of the average amount of information of financial statements. 

Statistics t 
Error 

level 

difference in 

averages 

Differential error standard 

deviation 

rate of expected 

return 
2.874 0.010 0.01043 0.00026 

Rate of expected return in two periods. 

rate of expected 

return 

the period Average 
The standard 

deviation 
standard error Average 

Before the distress risk 

interference  
0.030 0.0356 0.0310 

After the distress risk 0.050 0.0178 0.0883 

Β5 Β4 Β3 Β2 Β1 

c: Fixed coefficient matrix 

1.1189 0.0005 0.0165 0.0345 0.2645 

A: Matrix of coefficients by entering a new variable (Distress Risk) 

-0.356 0.0015 0.179 0.0010 0.1113 

B: Matrix of coefficients by entering a new variable (Momentum Premium) 

0.9993 0.0736 0.8734 0.1126 0.8126 

Β5 Β4 Β3 Β2 Β1 Average weights 

0.1560 0.2432 0.1920 0.0806 0.3145 Average weights of fixed coefficients matrix 

0.1670 0.2526 0.1700 0.0710 0.3337 Average weights of coefficients matrix by entering new 

variable entry (Distress Risk) 

0.2549 0.1839 0.0343 0.0138 0.0843 Average weights of the coefficients  matrix by entering a 

new variable (Momentum Premium) 

https://ijfaes.srbiau.ac.ir/article_16609.html
https://ijfaes.srbiau.ac.ir/
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Table(4):Results of the comparison of the rate of expected return before and after the interference of distress 

risk  

 

Table (5): Investment Portfolios based on Z-Altman (%) 

Firms 

Average with weight equal to 

excess Return on investment 

portfolios (percent) 

Average with weight equal 

to beta of investment 

portfolios 

Average weights equal to 

B/M investment portfolios 

Momentum Loser Winner loser Winner loser Winner 

Healthy 1.12 4.46 0.05 0.44 0.33 0.74 

Distress 0.66 0.80 0.03 0.26 0.04 0.22 

 

Table (6): The average of the formed portfolio   

Firms 
Average percentage of market 

value 

Average percentage 

B/M 

Momentum average 

percentage  

Symbol SMB HML WML 

Momentum Loser Winner loser Winner Loser Winner 

Healthy ZMLL 1.024 2.164 0.79 0.52 -0.89 0.09 

Distress ZMLH 1.003 1.067 0.32 0.19 -0.76 0.06 

 

Asymptotically significant level (two way) Z value the period 

0.141 -4.246 After 

0.012 3.585 Before 


