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Abstract:
Fama and French (1992) three factor and Fama and French (2014) five-factor Model estimated
relevant idiosyncratic factors and CAPM beta as the systematic risk factor for stock returns’
variations. Application of Value at Risk (VaR) and Expected Shortfall (ES) modified the risk
management criteria. This study applies traditional one factor, three factor and five factor model on
Pakistan’s manufacturing companies. Compares and modifies the stated models while using VaR and
ES as systematic risk factor and check the robustness of the significant extent of worst expected loss
provided by VaR and ES by measuring 95% and 99% confidence levels and their impact on the stock
returns. In comparison with traditional market risk factor, our findings are in favor of VaR and ES
factor as it significantly affects the cross-sectional of excess stock returns and fulfills the criteria of
risk aversion.
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Introduction 

The risk is a subjective phenomenon and asymmetric situation, which may arise 

whenever there is predetermine uncertainty and it is related to lose.  Risk of 

investment in securities can be defined as the chance of getting a different outcome 

from investment against the expectations of investors (Grundy & Malkiel, 1996). The 

global financial crisis1 advocates the need for the practical and authentic rfisk 

mitigation tools in security markets.  The formation of correct risk management 

mechanism is a challenge for institutions and regulators. If there is a source by which 

we can quantify and measure risk associated with our investment portfolios, then we 

can construct major risk contributors, diversify, minimize and ultimately rebalance the 

potential portfolio risk. The portfolio assumption indicates that investors are mostly risk 

averse, this assumption leads to the basic expectation that risk is positively related to 

return (Sharpe, 1964 and Lintner, 1965). The positive relationship between market 

beta and stock returns, Fama & MacBeth (1973) found the same relationship in cross-

section of stock returns, however, reported the weak relationship of beta with NYSE 

stock returns. Size and book to market ratio (Fama & MacBeth, 1973) and value factor 

(Basu, 1983; Fama & French, 1989, 1993; Lewellen, 1999; Nelson, 1999 played 

significant role in accessing the stock returns. In addition to size and value factor, 

there are two more asset pricing anomalies i.e. profitability and investment. These two 

risk factors are considered from the dividend discount model provided by Markowitz 

(1952). A strong relationship was observed between average returns of securities and 

profitability. Three-factor model did not capture the effect of profitability on stock 

returns and the   five-factor model did not consider as fitted asset pricing model. The 

former findings are interesting because this study separately analyzed the one factor, 

three factor, and five-factor model. 

Value at Risk (VaR) is defined as the maximum loss over the given time horizon at 

some given confidence level. Value at Risk measures the maximum loss of certain 

security or bond at some probability and over some horizon (e.g. 1 or 10 days). 

Expected Shortfall (ES) or Conditional Value at Risk (CVaR) is the risk assessment 

model, but unlike VaR, which specifies the worst expected loss, ES provides an 

average of extreme losses. In other words, VaR measures the maximum possible loss 

that investor might face on investment or portfolio of investments (Jorion, 2002, 2006). 

Scheule, Kellner, and Rösch (2016) specified that VaR and ES are less prone to 

misspecification and provide significant risk estimation. They analyzed the accuracy of 

VaR and ES at 95% and 99% level of confidence. Degiannakis & Potamia (2017) 

check the intraday reliability of VaR and ES predictions with the recommendations of 

basel committee of banking supervision. The multiple periods VaR and ES predictions 

are adequate for 95% level of confidence. 97.5% level of confidence was introduced in 

revised Basel III accord and provided accurate results for stock indices. The study 

advocates the model provided by Chen, Chen, and Wu (2014), who investigated the 

                                                           
1 Black Monday of October 19, 1987 when S&P 500 fell more than 20% in one day, the hedge fund crises of 1998, 
Asian financial crises of 1997-1998, global financial crises of 2007 
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effect of market beta, VaR, size and value factor on the cross section of the 

underdeveloped stock market of Taiwan. There is a marginal explanation provided by 

the VaR in traditional three-factor model. The popularity of VaR is due to the negative 

cauterization of scenario in stock markets.  

Pakistan stock exchange (PSX) was established on 11th January-2016 due to the 

merger of other three stock exchanges i.e. Karachi, Lahore and Islamabad located in 

Karachi Pakistan under the company ordinance 1984. KSE 100 index is considered as 

the barometer of the market and used to analyze the market returns in this study. 

Figure 1 shows the stable increase in index value. Then exchange smoothly moved on 

the development track and from 2000 to 2005. However, 2006 to 2010 time frame had 

many ups and down expressions. Global crises, financial instability and many other 

factors are said to responsible for the negligence. After that time, the exchange grows 

positively till now but many obvious ups, and down in exchange.  

Figure 1. KSE 100 Index Yearly Data Analysis 

 

Figure 2. Returns of KSE 100 Index from 1998 to 2016 

 

Figure 2 shows volatile positive and negative returns from past couple of years. 

Negative returns in the figure, which are below zero points, show that market crashed 
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those years (2001, 2008 and 2011) and positive returns show that market was at the 

boom in that years.  

This objective of this study to find the optimal portfolio  by applying Sharpe (1965), 

Lintner (1965), Black (1972), Fama and French three factor model (1992) and five 

factor model (2014). In addition to the significance of stated model, this study 

implements VaR and ES as the controlling mechanism of systematic risk in Pakistani 

stock market.  

Research Methodology 

The sample companies are selected which are listed in PSX2 from 1998 to 2015. Data 

is adjusted according to delisting, mergers and acquisitions and bankruptcy. Annual 

data of log of market equity (lnME), a book to market equity (BM), operating 

profitability (OP), investment (INV), VaR and ES for each company at 95% and 99% 

level of significance.  

Stock excess returns are formulated with security returns minus the risk-free rate of 

returns (T-bills). Daily returns are observed for 1998 to 2014, collected from PSX and 

state bank of Pakistan 

CAPM model indicated that there is a significant positive relationship between risk and 

returns (Sharpe, 1964).   

(Ri-Rf)t = αt+ β1(Rm-Rf)t + εt        (1) 

Where (Ri-Rf) is the excess returns calculated by returns of security minus the risk-

free rate of return. (Rm-Rf) indicates the market return minus risk-free rate of return.  

According to Jorion (2006), VaR measures the risk of the security in a systematic 

fashion. For VaR the researcher will find the parametric VaR for each security by the 

following formula 

VARα = Zασ           (2) 

The above equation represents the value at risk at some confidence level (VaRα) 

which is calculated on the basis a critical value (99% and 95%) and volatility of stock 

returns.  

ES models will be used to provide more robust market risk measure of VaR. ES or 

CVaR provides analysis by average extreme events.  

CVAR = γVaR + (1 – γ)CVAR,  0 ≤ γ ≤ 1      (3) 

                                                           
2 Formally known as Karachi Stock Exchange 
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Equation (3) measures the ES of securities returns. It identifies average of worst 

expected loss.  

Cross Sectional Variation of Stock Returns 

According to Sharpe (1964), Lintner (1965) and Black (1972) market efficiency 

depends upon the positive linear relationship of market portfolios expected returns and 

market betas. The study elaborates the cross-sectional variation in stock returns using 

CAPM, VaR and ES models.  

Market Excess Returns and Idiosyncratic Risk Factors 

The study conducts the traditional cross-sectional analysis using market beta size, 

value, growth, investment, and profitability.  

Ri - Rf = αi + γ1Market-βi + εi        (4) 

The above equation analyzes the single factor effect advocated by Sharpe (1964), 

Lintner (1965) and Black (1972). Equation 4 test the effect of market beta on cross-

sectional of stock excess return  

Ri - Rf = αi + γ1Market-βi + γ2ln(ME)i + γ3BMi + εi     (5) 

Model 5 is advocated by Fama and French (1992 and 1993) three factor model. The 

model analysis the effect of market beta as the systematic effect and also state the 

diversifiable effect of size (LnME) and value (BM) factor.  

Ri - Rf= αi + γ1Market-βi + γ2ln(ME)i + γ3BMi + γ4OPi + γ4INVi + εi  (6) 

Where Market-β represents the systematic risk effect. Ln(ME) is the log of market 

equity of current year i.e. t representing idiosyncratic risk effect of size factor; BM is 

the book to the market ratio at time t providing value effect. INV is investment factor 

calculated by the change in the total asset to t-1 from t-2. OP is profitability factor 

calculated by earnings before interest and taxes in t-1 divided by the book to the 

market ratio in t-1.  

Value at Risk models and idiosyncratic risk factors 

The Objective of this study is to analyze the optimal systematic controlling mechanism 

with application of VaR and ES to one factor, three factor and five factor model.  

 Ri - Rf = αi + γ1VaRi + εi        (7) 

Where VaR is the annual value at risk stocks representing the systematic downside 

risk. two confidence levels are used i.e. 95% and 99%.   
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Ri - Rf = αi + γ1ESi + εi        (8) 

Here the model uses the ES as the controlling mechanism of systematic risk. The 

study uses both 95% and 99% level of confidence for robust estimation of single factor 

model.  

Ri - Rf = αi + γ1VaRi + γ2ln(ME)i + γ3BMi + εi     (9) 

Equation 9 contributes with the three factor model using VaR, at 95% and 99% level of 

confidence, as the systematic risk factor and log of market equity (LnME) and book to 

market ratio (BM) as idiosyncratic risk factors estimating the cross sectional of stock 

excess returns. 

Ri - Rf = αi + γ1ESi + γ2ln(ME)i + γ3BMi + εi      (10)  

Where ES represents the average of worst expected loss. It is used as the systematic 

risk factor with idiosyncratic risk factors i.e.  Size factor (LnME) and value factor (BM). 

Ri - Rf = αi + γ1VaRi + γ2ln(ME)i + γ3BMi + γ4INVi + γ4OPi + εi   (11)  

Ri - Rf = αi + γ1ESi + γ2ln(ME)i + γ3BMi + γ4INVi + γ4OPi + εi   (12) 

Equation 11 and 12 uses VaR and ES as the contributory systematic risk factor in 

addition to the Fama and French (2014) five factor model.  

 

Cross-Sectional Regression Analysis 

This section provides a controlling mechanism for systematic and idiosyncratic risk 

effecting cross-sectional of stock returns. The size of stock, value, growth, investment, 

and profitability has provided contemporary significance in controlling idiosyncratic risk 

return dynamics in developed nations (Xue, & Zhang, 2014). 
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Table 1. Cross-sectional regression of Systematic Risk and Return Analysis 

The model represents the cross-sectional regression model with excess stock 
returns as the dependent variable. Systematic risk and return relationship are 
observed with Sharpe, Lintner and Black CAPM model, VaR and ES model using 
95% and 99% confidence level. P-value is provided in parenthesis and italic font 
specifying the significance of the effect of the variable. 

 
Ri-Rf 

 
1 2 3 4 5 

BETA -0.00199 

    

 
(0.0000) 

    VaR 95 
 

0.003085 

   

  
(0.0000) 

   VaR 99 
  

0.003372 

 
 

   
(0.0000) 

 
 

ES 95 
   

0.086408 
 

    
(0.0000) 

 
ES 99 

    

0.341012 

     
(0.0000) 

C 0.001159 0.000489 0.000816 0.000774 0.000895 

 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

 

The above table shows the relationship of systematic risk factors with excess stock 

returns. A theoretical perspective which was provided by Markowitz (1952) mentioned 

the positive risk and returned relationship. In Pakistan, the stock market beta has a 

significant result, but there is a negative relationship between market beta and excess 

returns which advocate the concept of short-selling and speculation in the market. 

There is positive significant effect of VaR and ES on cross sectional of excess stock 

returns, advocating the desired risk averse behavior of investors. ES beta at 99% level 

of significance makes the excess stock returns most sensitive of all models reported, 

which might lead towards the optimal risk return tradeoff in PSX.  

Table 2. Cross-Sectional Regression of Three Factor Model 

The table represents five equations with a three-factor model representing 
controlling mechanism of idiosyncratic risk i.e. the log of market equity (a proxy 
for size), and a log of the book to market equity ( a proxy of value factor). All 
models combined to represent the comparison between different controlling 
mechanisms of systematic risk i.e. tradition beta, VaR at 95% and 99% and ES 
at 95% and 99%. The dependent variable is the excess return of companies 
listed in PSX. Excess returns are calculated by subtracting security return from 
risk-free rate of return. T-Bills rates are used as the risk-free rate of returns. 
Predicted values are each independent variable and P-values are provided in 
parenthesis and italic font specifying the significance of the variable. 

  Ri-Rf 

 
5 6 7 8 9 

BETA -0.00352 
    

 
(0.0000) 

    VaR 95 
 

0.003898 
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(0.0000) 

   VaR 99 
  

0.005826 
  

   
(0.0000) 

  ES 95 
   

0.10716 
 

    
(0.0000) 

 ES 99 
    

0.485541 

     
(0.0000) 

LNME 0.004412 6.39E-05 -0.00152 -0.00072 -0.00141 

 
(0.0000) (0.8514) (0.0211) (0.2713) (0.0335) 

LNBM 0.000714 0.000375 0.000398 0.000416 0.000387 

 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

C -0.00966 0.000211 0.004772 0.002515 0.004466 

 
(0.0000) (0.8132) (0.0058) (0.1434) (0.0103) 

 

In three factor model CAPM beta does not loose its negative effect on stock excess 

returns. Both size and value anomalies are relevant with CAPM beta. Size anomaly 

loses its effect when VaR and ES are used as the controlling machenism of 

systematic risk. Cross sectional of excess stock returns are most effected by ES beta 

at 99% level of confidence. Value factor has significant effect on stock returns. Alpha 

values are insignificant for VaR 95% and ES models representing optimal outcomes.  

Table 3. Cross-Sectional Regression of Five Factor Model 

The table represents five equations with five-factor models estimation with 
controlling mechanism of idiosyncratic risk i.e. the log of market equity (a proxy of 
size) and a log of the book to market equity (a proxy of value factor), investment 
(INV) factor and profitability (OP) factor. All models combined, represent the 
comparison between different controlling mechanisms of systematic risk i.e. 
tradition beta, value at risk at 95% and 99% and expected shortfall at 95% and 
99%. The dependent variable is the excess return of companies listed in PSX. 
Excess returns are calculated by subtracting security return from risk-free rate of 
return. T-Bills rates are used as the risk-free rate of returns. Predicted values are 
each independent variable and P-values are provided in parenthesis and italic font 
specifying the significance of the variable. 

 
Ri-Rf 

 
10 11 12 13 14 

BETA -0.00352 
    

 
(0.0000) 

    VaR 95 
 

0.003863 
   

  
(0.0000) 

   VaR 99 
  

0.005803 
  

   
(0.0000) 

  ES 95 
   

0.106464 
 

    
(0.0000) 

 ES 99 
    

0.483831 

     
(0.0000) 

LNME 0.004471 6.91E-05 -0.00148 -0.00069 -0.00137 

 
(0.0000) (0.8399) (0.0244) (0.291) (0.0382) 

LNBM 0.000717 0.000376 0.000399 0.000417 0.000388 

 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

INV -0.00016 -8.02E-05 -9.90E-05 -9.97E-05 -0.00011 

 
(0.0552) (0.1068) (0.2852) (0.2858) (0.2596) 
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OP 2.76E-05 6.49E-05 3.55E-05 4.80E-05 4.05E-05 

 
(0.5849) (0.0353) (0.5366) (0.4067) (0.4818) 

C -0.00979 0.0002 0.004695 0.002452 0.004392 

 
(0.0000) (0.8229) (0.0068) (0.1545) (0.0118) 

 

In the contemporary financial world, five-factor model has its significance. Nguyen Nhu 

et al. (2015) studied the significance of Fama & French (2014) five-factor model in 

Vietnam. Kubota & Takehara (2017) analyses the significance of five factor model in 

Japanese market which proved to be a successful application. Fama & French (2017) 

themselves observed the international effect of the five-factor model but the 

application was not successful in Japanese market Stock market beta has the 

significant negative effect of beta on excess stock returns. VaR outperforms CAPM 

beta and ES beta outperforms VaR in estimating the significance of risk and return 

tradeoff in Pakistan. Size anomaly is relevant when CAPM beta is used as the 

systematic risk factor. Size anomaly disappears when VaR and ES are used as 

controlling mechanism of systematic risk. Value stocks has high returns as compared 

to growth stocks the finding is common in all models but effect is close to zero in PSX. 

Cakici (2015) reports the insignificant effect of investment and profitability factor in 

Japan. This study on PSX supports his findings. 

ES and VaR are proved to be the optimal estimate for risk and cross-sectional of 

return relationship with insignificant alpha value. The VaR and ES be used as the 

controlling mechanism of risk and return relationship as they observe the optimal 

effect without the contamination of idiosyncratic risk factors.  

Conclusions 

Unlike CAPM reporting negative risk-return relationship, VaR and ES provide a 

significant positive relationship between risk and cross-sectional of excess stock 

returns. With VaR and ES betas, the alpha gets closer to zero which signifies the PSX 

predictability. ES Beta is true and highly affect the stock excess returns that proves 

the significance of VaR and ES against CAPM beta. Three-factor cross-sectional 

asset pricing model provided by Fama and French (1992, 1996) has not provided 

desired results in Pakistan stock market. Negative relationship was observed with 

market beta and cross-sectional of stock excess returns. VaR and ES observed the 

risk-averse behavior of investors. An alpha value of CAPM three factor model is 

significant while rest of the models of VaR and ES reports insignificant alpha value 

restricting the autonomous effect. Well established size anomaly is not relevant in 

PSX when VaR and ES are used as the controlling mechanism of systematic risk. 

Value stocks have high returns as compared to growth stocks. Complexity observed 

while applying the Fama and French (2014) five-factor model on cross-sectional of 

excess stock returns in Pakistani stock market. Market beta in the five-factor model 

has significant negative effect on cross-sectional of excess stock returns. Idiosyncratic 

anomelies are relevant when CAPM beta is applied as the systematic risk factor. VaR 
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and ES observe the risk-averse behavior of Pakistan investors. Anomalies, such as 

size, profitability and investment loses its significance when VaR and ES are used in 

model supporting the optimal risk and return tradeoff. Value stock has high returns 

than weak stocks in Pakistan. An alpha value of traditional five factor is significant, 

and for VaR and ES at 95% alpha values are insignificant which indicates that VaR 

and ES provide optimal results as compared to CAPM model. Overall the 

comprehensive analysis suggests that Pakistan stock market is more prone to ES 

factor than other systematic risk factors.  
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