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Abstract- The objective of this study is to develop robust statistical method in evaluating long term performance of companies that 
issued initial public offerings. Data of monthly return are derived from Thomson Reuters Datastream. The companies selected in this 
study are 16 companies that listed on Malaysia Stock Exchange issuing initial public offerings in year of 2014 and 2015. These 16 
companies are categorized as sharia-compliant companies. Method implemented in this study is Fama-French model for validating 
long term performance of initial public offerings. The Fama-French model is validated using 36 months of data analysis. Next, this 
study implemented Monte Carlo Simulation method to achieve more robust value for Fama-French model. Result of Shapiro-Wilk 
normality test indicates all variables follow normal distributions. The Fama-French model exhibits the alpha coefficient is – 3.99 that 
indicated market performed better than portfolio. Monte Carlo simulation increase data sample to attain alpha coefficient that is 
proved is under statistical control. The implication of this study will help investors to gain better understanding of financial condition 
in Malaysia Stock Exchange. In addition, Monte Carlo Simulation give better estimation of parameter in regression analysis that 
exhibits better value that represent real economic condition in Malaysia.  
 
Index Terms- Monte Carlo Simulation, Long Term Performance, Initial Public Offerings, Malaysia Stock Exchange 
 

I. INTRODUCTION 
 
With the development of Islamic capital markets, investors invest more in Islamic equity markets especially on the sharia compliant 
companies. As reported by Securities Commission of Malaysia out of 693 from 901 companies listed on the Malaysian Stock 
Exchange was sharia compliant companies. Therefore, sharia compliant companies plays key role in promoting Islamic capital market 
worldwide. The main objective of investors is to get high return at the tolerant risk. Hence risk must be managed effectively.  
According to Farid, et al., (2010) risk is defined as “without risk there is no advance” and “the higher the risk the greater the reward” 
are well-established truisms. Therefore, going public for a new companies is an important phase in the life cycle of a company in order 
to be more productively in the financial resources and physical resources.  
 
A body of literature investigates operating performance and stock returns following the initial public offering (IPO), and tends to 
indicate that companies underperform after the IPO relative to their pre-IPO performance (Abu Bakar, et al., 2019; Abu Bakar and 
Rosbi, 2017; Abu Bakar and Rosbi, 2016; Zarafat and Vejzagic, 2014; Carter, et al., 1998). Varies methods are used to examine the 
long term performance of shares prices. Notably, Ritter (1991) find a decline of newly listed companies over several decades using a 
cumulative average adjusted returns method and buy and hold returns method. Abu Bakar, et al., (2019) evaluate the long term 
performance of initial public offerings for sharia compliant companies listed on the Malaysia Stock Exchange using a market adjusted 
cumulative abnormal returns (MACAR). Abu Bakar and Rosbi (2018) used Modern Portfolio Theory to develop efficient frontier for 
portfolio investment in Malaysian market. While, Goergen, et al., (2007) used buy and hold returns, cumulative abnormal returns and 
Fama and French three-factor returns to investigate the long-run performance of UK IPO. The Fama and French three-factor model 
suggests that the excess return on a broad market portfolio from the CAPM is not a complete explanation of the expected return on a 
portfolio in excess of the risk free rate (Black, 2006).  
 
Even there are many methods has been developed to investigate the performance of IPO stocks, but study used Monte Carlo approach 
to investigate the performance of shares is still lack of researches. Therefore, this study was introduced a new insight in Islamic 
financial engineering by investigate the long term performance of IPO for sharia compliant companies listed on the Malaysian Stock 
Exchange using a Monte Carlo approach. Monte Carlo approach is a technique that involves using random numbers and probability to 
solve problems (Farid, et al., 2010). 
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II. LITERATURE REVIEW 
 
The history of Monte Carlo methods as computational method for the calculation of expectation on potentially high-dimensional 
domains starts in the mid-1940s with the arrival of the first programmable computers (Jackel, 2001). Therefore, Monte Carlo are 
tested in varies field such as engineering (Prakash and Mohanty, 2017; Farnoosh, et al., 2012) technology (Djeddou, et al., 2013) and 
others (Cavaliere, et al., 2003; Watzenig et al., 2011; Ghiani, et al., 2004). Currently, Monte Carlo approach is tested in the financial 
field. Hoesli, et al., (2006) was success implemented Monte Carlo simulations in incorporate the uncertainty of valuation parameters. 
Monte Carlo simulations are a very powerful way to demonstrate the basic sampling properties of various statistics in econometrics 
(Adkins and Gade, 2012). 
 
Berlinger et al., (2018) formulated a valuation model and applied a Monte Carlo simulation to assess the two most important benefits 
arising from a cash-pool: the interest rate savings and the reduction in the counterparty risk. They concluded that the value of a cash-
pool is higher in the case of firms with large, diverse and volatile cash flows having less access to the capital markets. It is also shown 
that cash pooling is not the privilege of large multinational firms anymore as the initial direct costs can be easily regained within a 
year even in the case of small-medium enterprises, especially if the corporate cash holding is highly volatile.  
  
Power, et al., (2015) estimate the option value of infrastructure investment, accounting for the stochastic behavior of both financial 
and physical (engineering) variables. They found that real-option value for infrastructure investment is substantial. It is beneficial to 
model jointly financial and engineering risks to better understand the timing and real-option value of infrastructure investment. 
  
Prakash et al., (2012) propose the idea of linking the use of the Monte Carlo simulation with scenario planning to assist strategy 
makers in formulating strategy in the face of uncertainty relating to service quality gaps for life insurance business. They highlights 
which particular service quality gap attribute as risk impacts most and least for the possibility of occurrences as best case, worst case, 
and most likely case. Therefore, they suggested that the application of Monte Carlo simulation give impact most and least on service 
quality gap. 
 
The important of this research is to fulfill the gap by investigate the performance of sharia compliant companies using a Monte Carlo 
approach as a unique features in the Islamic financial engineering innovation.     

III. RESEARCH METHODOLOGY 
The purpose of this paper is to analyze long term performance of initial public offerings using Fama-French method. In addition, this 
study performs the validity of findings using Monte Carlo Simulation (MCS) that increase data sample of random variables. This 
paper performed normality statistical test for all variables, Fama-French model calculation and Monte Carlo Simulation (MCS). 

A. Data selection and return calculation 
This paper selected 16 sharia compliant companies that listed in Malaysia Stock Exchange. These companies issued initial public 
offerings in year of 2014 and 2015. The daily price of stock collected from Thomson Reuters Datastream. Then, the daily stock price 
is averaged to calculate value on monthly price. The monthly return is calculated using Equation (1). 
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The parameters in Equation (1) are described as below: 
,Rei t  : Return rate for stock i at month t, 

tP  : Stock price at observation month t, and  

1tP−  : Stock price at observation month t-1.  
 

B. Normality test for data distribution 
Normality distribution is distribution function for independent, randomly generated variables. The normal probability density function 
of normal distribution can be represents by using Equation (2). 
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The parameters in Equation (2) are described as follows: 
x  : Random variable, 
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µ  : Expectation of variable distribution usually represents by mean value, 
σ  : Standard deviation of x variable,  

2σ  : Variance of x variable 
e  : Mathematical constant that irrational and transcendental number approximately equal to 2.718281828459. 
 

C. Fama-French model for evaluating long term performance of initial public offerings 
 
The Fama-French three-factor model is an extension of the Capital Asset Pricing Model (CAPM). The Fama-French model aims to 
describe stock returns through three factors: (1) market risk, (2) the outperformance of small-cap companies relative to large-cap 
companies, and (3) the outperformance of high book-to-market companies versus low book-to-market companies. The rationale 
behind the model is that high value and small-cap companies tend to regularly outperform the markets. 
 
The mathematical representation of Fama-French three-factor model is described in Equation (3). 
 

( ) ( ) ( )SMB HMLpt ft p p mt ft p p ptR R R Rα β γ δ ε− = + − + + +  ………………………………………….………………………. (3) 

In Equation (2), the parameters are described as below: 
ptR  : Monthly return on IPO portfolio, 

ftR  : Treasury bill rate 

mtR  : Monthly market return 

mt ftR R−  : Market risk premium (MRP), 

SMB (Small Minus Big) : Historic excess returns of small-cap companies over large-cap companies, 
HML(High Minus Low) : Historic excess returns of values stocks (high book-to-price ratio) over growth stocks (low book-to-price 

ratio) 
pα  : Intercept that indicates the performance of average monthly abnormal return. 

 
A positive value of pα  indicates the market performs better than portfolio selection. Meanwhile, negative value of pα  indicates the 
portfolio performs better than market. 
 

D. Monte Carlo simulation 
The Monte Carlo method is a probabilistic technique based on generating a large number of random samples. Simulations are 
particularly useful in monitoring the output variables with large dataset. Monte Carlo Simulation (MCS) capable of controlling the 
statistical process and variability of a complex system. 
 
Monte Carlo simulation uses repeated random sampling to simulate data for a given mathematical model and evaluate the outcome. In 
the same time, Monte Carlo Simulation (MCS) is a technique that involves using random numbers and probability to solve problems. 
 
MCS is categorized as a sampling method because the inputs are randomly generated from probability distributions to simulate the 
process of sampling from an actual population. Figure 1 indicates the process flow for Monte Carlo Simulation. The first step is all 
input variables is set to follow probability distribution. In this study, normal distribution is selected for all variables. Next, the outcome 
variable (output variable) will be calculated using the input variable with function of model. The third stage, the outcome variable 
need to be evaluate under statistical test. In this study, the process capability is implemented to evaluate the effectiveness of Monte 
Carlo Simulation in developing better alpha coefficient (output variable). 
 
 
 
 
 
 
 
 
 

Figure 1: Monte Carlo Simulation Procedure 
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IV. RESULT AND DISCUSSION 
The main objective of this paper is to evaluate long term performance of companies that issued initial public offering in year of 2014 
and 2015. The evaluation method is using Fama-French three factor method. In developing robust finding, this study implemented 
Monte Carlo statistical method in developing large data set in producing reliable statistical model. 
 
A. Selection of data 
 
This study selected 16 companies that issued Initial Public Offerings (IPO) in year of 2014 and 2015.  The 16 companies are sharia 
compliant companies that listed in main market of Malaysia Stock Exchange. In developing Fama-French model, the 16 companies 
are classified into 6 groups as listed in Table 1. The classification is divided according to market capitalization and book-to-market 
value. 
 

Table 1: Classification of companies based on market capitalization and book-to-market ratio 

No Company name Market Capitalization 
(Big / Small) 

Book-to-market ratio 
(High / Medium/ Low) 

1 E.A.TECHNIQUE (M) BERHAD Small Low 
2 IKHMAS JAYA GROUP BERHAD Small Low 
3 DOLPHIN INTERNATIONAL BERHAD Small Low 
4 CARIMIN PETROLEUM BERHAD Small Medium 
5 KRONOLOGI ASIA BERHAD Small Medium 
6 BIOALPHA HOLDINGS BERHAD Small High 
7 SCH GROUP BERHAD Small High 
8 AEMULUS HOLDINGS BERHAD Small High 
9 IOI PROPERTIES GROUP BERHAD Big Low 

10 SUNWAY CONSTRUCTION GROUP BERHAD Big Low 
11 MALAKOFF CORPORATION BERHAD Big Low 
12 BOUSTEAD PLANTATIONS BHD Big Medium 
13 AL-SALAM REAL ESTATE INVESTMENT TRUST Big Medium 
14 SASBADI HOLDINGS BHD Big High 
15 ECONPILE HOLDINGS BHD Big High 
16 ICON OFFSHORE BERHAD Big High 

 
 
B. Normality distribution of data 
 
This section describes the normality checking for each of variables in Fama-French model. The independent variable is return with 
respect to risk free rate. Meanwhile the three independent variables are market risk premium (MRP), average return for Small-Minus-
Big (SMB) and average return for High-Minus-Low (HML). This study using Shapiro-Wilk normality testing to  validate the 
normality of data distribution. 
 
Table 2 indicates the normality testing for all variables in Fama-French model. Table 2 indicates probability value (p-value) for all 
variables are larger than 0.05 (significant level). Therefore, this study failed to reject null hypothesis of Shapiro-Wilk normality 
testing. As the conclusion, all four variables in Fama-French model are follow normal distribution. 
 

Table 2: Normality statistics variables in Fama-French model 
 

Variable name Type of variable in 
Fama-French model Statistics Probability value 

(p-value) Data distribution 

Return-Risk free rate Outcome variable 0.982 0.825 Normal 

Market Risk Premium (MRP) Explanatory variable 0.992 0.996 Normal 

SMB Explanatory variable 0.958 0.191 Normal 

HML Explanatory variable 0.968 0.377 Normal 
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C. Regression analysis of Fama-French model  
 
This study evaluates the long term performance of initial public offerings using Fama-French method. Table 3 shows the value of 
coefficients for Fama-French model calculated using regression analysis. The value of coefficient for y-intercept is -3.399. This value 
indicates portfolio performed less than market.  
 
Table 3 also indicates the variation inflation factor (VIF) to evaluate multi-collinearity among predictors (independent variables). All 
of the three variables indicate VIF is close to 1 that show the predictor is not correlated with other variables. Therefore, there is no 
multi-collinearity problem in regression model. 
 
Next, Table 4 indicates the robust statistical analysis for validating model. Table 4 indicates R-squared value 0.466. This value 
indicates 46.6 % indicates that the model explains all the variability of the response data around its mean. In addition, the p-value of F-
statistics is 0.000 that is less than 0.05 of chosen alpha. This result indicates this model fits the data better than intercept only model. 
In the same time, the Durbin-Watson statistics value is 1.609. The Durbin–Watson statistic is a test statistic used to detect presence of 
autocorrelation at lag 1 in the residuals (prediction errors) from a regression analysis. Autocorrelation is the similarity of a time series 
over successive time intervals. Table 4 indicates the value of Durbin-Watson is in range of 1.5 and 2.5 that shows there is no 
autocorrelation. 

 
Table 3: Value for regression analysis of Fama-French model (Independent variable is excess return) 

Regression analysis for Fama French Method 
Parameter Value VIF value 

Coefficient (y-intercept) -3.399  

Market Risk Premium (MRP) 0.497 1.048 

Small Minus Big (SMB) 0.328 1.013 

High Minus Low (HML) 0.581 1.040 
 

 

Table 4: Robust statistical analysis for reliability of model 

Statistical parameter Value 

R-squared 0.466 

F-statistics 9.293 

Probability value (p-value) of F-statistics 0.000 

Durbin-Watson statistics 1.609 
 
 
D. Alpha coefficient value analysis 
 
This section evaluates the normality and reliability of alpha coefficient value in Fama-French model that is important variable. The 
negative alpha coefficient value indicates the portfolio perform less than benchmark market. This study calculated alpha coefficient 
value based on data for excess return (ER), market risk premium (MRP) , small minus big (SMB) and high minus low (HML). The 
alpha coefficient is re-arranged from Fama-French equation to Equation (4). 

  
( ) ( ) ( ) ( )SMB HMLp pt ft p mt ft p p ptR R R Rα β γ δ ε= − − − − − − ………………………………………………………………… (4) 

 
Figure 2 shows the process capability of alpha coefficient. The sample mean is -3.39945 that indicate portfolio performed less than 
benchmarked market. Standard deviation for within sample is 2.90258 shows the data distribution of alpha coefficient. Main function 
of process capability is to make sure all variables under statistical process control. The important parameters in process capability are 

pkC  and pkP . In this analysis, value of pkC  is 1.00 and value of pkP is 0.87. Small difference between pkC  and pkP  which is 0.13 
indicates alpha coefficient output is considered as a variable in statistical control condition. 
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Figure 2: Process capability of alpha coefficient 
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D. Monte Carlo analysis to validate the reliability for alpha coefficient value 
 
This study performed Monte Carlo Simulation (MCS) to obtain better statistical control in producing output variable (alpha 
coefficient). This study developed 10000 data using Monte Carlo Simulation method for each of variables that determine alpha 
coefficient value. Figure 3 shows process capability of alpha coefficient with Monte Carlo Simulation (MCS). In this analysis, value 
of pkC  is 0.52 and value of pkP is 0.52. The difference between pkC  and pkP  is almost zero that indicates alpha coefficient output is 
considered as a variable in statistical control condition. The Monte Carlo Simulation increased efficiency of statistical control for 
alpha coefficient with reducing the difference between pkC  and pkP . 
 

Figure 3: Process capability of alpha coefficient with Monte Carlo Simulation 
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V. CONCLUSION 
The objective of this study is to evaluate the long term performance of initial public offering using Fama-French method. Next, this 
study implemented Monte Carlo Simulation to develop process capability of alpha coefficient in Fama-French model. Main findings 
of this study are: 
 
(a) The data of monthly return are collected from Thomson Reuters Datastream. The Fama-French model is selected in evaluating 

long term performance of initial public offerings. Shapiro-Wilk normality test indicates probability value (p-value) for all 
variables are larger than 0.05 (significant level). Therefore, all variables in Fama-French model are follow normal distribution.  
 

(b) The regression of analysis for Fama-French model is represented by below equation. The value of coefficient for y-intercept is -
3.399. This value indicates portfolio performed less than market. 
 
Expectedexcess return 3.399 0.497(Market Risk)+0.328 (SMB)+0.581 (HML)= − +  
 

(c) The sample mean for alpha coefficient is -3.39945 that indicate portfolio performed less than benchmarked market. Standard 
deviation for within sample is 2.90258. Main function of process capability is to make sure all variables under statistical process 
control. The important parameters in process capability are pkC  and pkP . In this analysis, value of pkC  is 1.00 and value of pkP is 

0.87. Small difference between pkC  and pkP  which is 0.13 indicates alpha coefficient output in statistical control. 

 
(d) This study performed Monte Carlo Simulation (MCS) to obtain better statistical control in producing output variable (alpha 

coefficient). This study developed 10000 data using Monte Carlo Simulation method for each of variables that determine alpha 
coefficient value. In this analysis, value of pkC  is 0.52 and value of pkP is 0.52. The difference between pkC  and pkP  is almost 

zero that indicates alpha coefficient output is considered as a variable in statistical control condition. The Monte Carlo Simulation 
increased efficiency of statistical control for alpha coefficient with reducing the difference between pkC  and pkP . 

 
The implication of this study will help investors to gain better understanding of financial condition in Malaysia Stock Exchange. In 
addition, Monte Carlo Simulation give better estimation of parameter in regression analysis that exhibits better value that represent 
real economic condition in Malaysia.  
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