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Abstract 

Mobile telecommunications companies offer the network communication services to the users around the world. Maxis 

Berhad, Digi. Com, Telekom Malaysia and Axiata Holdings are the four mobile telecommunications companies listed on main 

market in Malaysia stock market. Investors can get return from investing in these mobile telecommunications companies by 

constructing the optimal portfolio. The selection of mobile telecommunications companies in a portfolio can be done by 

applying the mean-variance model. The objective of this paper is to determine the optimal portfolio composition and 

performance for the mobile telecommunications companies in Malaysia using mean-variance model. The results of this study 

show that the optimal portfolio consists of four mobile telecommunications companies with different weights to achieve the 

target weekly return of 0.1577% at minimum risk of 1.3226%. This implies that the mean-variance model can be applied 

effectively in the investment of mobile telecommunications companies in Malaysia. The significance of this study is to 

determine the optimal portfolio for the mobile telecommunications companies in Malaysia to achieve positive target return at 

minimum risk.  
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1. Introduction 

Telecommunications occurs when there is exchange of 

information between the devices with the application of 

communication technology. The communication technology 

transmits the information as electrical signals through a cable 

or in the form of electromagnetic waves [1]. Mobile 

telecommunications companies offer the network 

communication services to the users. In Malaysia, there are 

four mobile telecommunications companies listed on main 

market in Malaysia stock market. These companies are 

Maxis Berhad, Digi. Com, Telekom Malaysia and Axiata 

Holdings. The telecommunications companies provide a 

variety of mobile communications product and services. 

They offer prepaid data plans, call plans, SMS plans, 

postpaid data plans, devices, wireless broadband, fibre 

internet and residential fixed line services. Various studies of 

mobile telecommunications companies have been done by 

the past researchers in different countries [2-7]. Investors can 

get return from investing in the mobile telecommunications 

companies by constructing the optimal portfolio. Portfolio is 

a collection of stocks which are selected from the stock 

market in order to minimize the risk at the expected rate of 

return [8]. Risk is a chance or probability that an 

investment’s actual return will be different from the expected 

return [9]. The portfolio can be constructed by using the 

optimization model. An optimization model is a 

mathematical model which aims to find the values of 
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decision variables that optimize an objective function among 

the set of all values of the decision variables that satisfy the 

given constraints [10]. The optimization models have been 

widely used in portfolio management [11-17]. Mean-variance 

model is one of the optimization models which has been 

applied in portfolio management to minimize the portfolio 

risk at the target rate of expected return [18, 19]. In stock 

market investment for the mobile telecommunications 

companies, the selection of mobile telecommunications 

companies in a portfolio can be done by applying the mean-

variance model. The objective of this paper is to determine 

the optimal portfolio composition and performance for the 

mobile telecommunications companies in Malaysia using 

mean-variance model. The rest of the paper is organized as 

follows. The next section describes the materials and 

methods used in this study. Section 3 discusses about the 

mean-variance model in constructing the optimal portfolio 

for the investment in mobile telecommunications companies. 

Section 4 presents the empirical results of this study. Section 

5 concludes the paper. 

2. Materials and Methods 

In this study, the data consists of weekly price of four mobile 

telecommunications companies which are listed on Malaysia 

stock market. The period of this study covers from January 

2011 until December 2014. The mobile telecommunications 

companies are Axiata Holdings (AXIATA), Digi. Com 

(DIGI), Maxis Berhad (MAXIS) and Telekom Malaysia 

Berhad (TM). The optimal portfolio for the mobile 

telecommunications companies is constructed using the 

optimization model. An optimization model is a 

mathematical model which aims to find the values of 

decision variables that optimize an objective function among 

the set of all values of the decision variables that satisfy the 

given constraints [10]. In portfolio construction using the 

optimization model, the decision variables represents the 

optimal portfolio composition that can be determined by 

solving the model. Weekly returns of the stocks for all mobile 

telecommunications companies such as Axiata Holdings, 

Digi. Com, Maxis Berhad and Telekom Malaysia Berhad are 

the data input to the optimization model. The return of the 

stocks is determined as below [20]. 
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R is the return of stock i at time t,  

,i tP  is the closing price of stock i at time t  

, 1i tP −  is the closing price of stock i at time t-1.  

The mean return of the stock i is calculated as below [21]. 
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ir is the mean return of stock i, 

itR is the return of stock i at time t, 

T is the number of observations 

Figure 1 shows the construction process of the optimal 

portfolio for the mobile telecommunications companies using 

an optimization model. 

 

Figure 1. Construction Process of the Optimal Portfolio Composition with 

Optimization Model. 

Based on the determination of the optimal portfolio 

composition using the optimization model, the mean return 

of the optimal portfolio is formulated as follow [22]. 
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pr  is the mean return of the optimal portfolio, 

ir is the mean return of stock i, 

ix is the amount of the fund invested in stock i, 

n is the number of stocks. 

In this study, the portfolio composition and portfolio 

performance are determined by using the optimization model 

which is mean-variance model. 
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3. Mean-Variance Model 

Portfolio is a collection of stocks assembled to meet one or 

more investment goals [8]. Portfolio construction applies the 

concept of diversification which was introduced by 

Markowitz [18]. Diversification involves the inclusion of 

different number of stocks in a portfolio, which is more than 

one stock. According to Markowitz [18], investing in a single 

stock is riskier than investing in a group of stocks in a 

portfolio. In portfolio management, diversification is the 

statistical concept of correlation. Correlation is a statistical 

measure of the relationship between two stocks [23]. If both 

time series of the stocks move in the same direction, they are 

positively correlated. However, if both time series of the 

stocks move in opposite direction, they are negatively 

correlated. The degree of correlation is measured by the 

correlation coefficient. The correlation coefficient ranges 

from +1 for perfect positive correlation to 1− for perfect 

negative correlation. Zero correlations indicate that there is 

no linear relationship between the returns on two stocks. The 

lower the correlation between any two stocks, the greater the 

risk reduction that can be achieved by combining those 

stocks in a portfolio. This implies that the diversification is 

achieved by combining the stocks in a portfolio in such a 

way that the individual stock has negative correlations or low 

positive correlations between each other’s rates of return. 

Risk is a chance that an investment’s actual return will be 

different from the expected return [9]. The risk of a single 

stock is measured by standard deviation and formulated as 

below. 
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σ  is the risk of stock i, 

,i tr  is the return of stock i at time t, 
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−

 is the mean return of stock i, 

T is the number of observations 

The risk of a portfolio is determined by standard deviation 

and formulated as below. 
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pσ  is the risk of the portfolio, 

,p tr  is the return of the portfolio at time t, 

r
−

 is the mean return of the portfolio, 

T is the number of observations 

Based on the diversification concepts in portfolio 

optimization, when a portfolio contains two stocks with one 

stock has a higher average return than the other, the return of 

the portfolio increases the more in the stock with higher 

return and vice-versa. Besides that, when a portfolio contain 

two stocks with one has a higher standard deviation than the 

other, the standard deviation of the portfolio may rise or fall 

the more for the stock with higher standard deviation. The 

optimal portfolio can be constructed using mean-variance 

model. Mean-variance model is an optimization model which 

applies the statistical diversification concepts in portfolio 

construction to minimize the portfolio’s risk. The mean-

variance model is formulated as follow. 
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ij
σ is the covariance between stock i  and j , 

i
x  is the weight invested in stock i,  

j
x  is the weight invested in stock j ,  

j
r  is the expected return of stock j per period  

ρ  is a parameter representing the target rate of return 

required by an investor.  

Equation (6) is the objective function which minimizes the 

risk of the portfolio. Constraint (7) ensures the portfolio 

achieves the target mean return. Constraint (8) ensures that 

total weights of stocks invested in the portfolio is one. 

Constraint (9) ensures that the weight invested in stock j is 

non-negative. The portfolio composition and portfolio 

performance of the mean-variance model are computed in 

this study. 

4. Empirical Results 

Table 1 presents the summary statistics for all the mobile 

telecommunications companies which are listed in Malaysia 
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stock market. The summary statistics are presented in terms 

of mean return and standard deviation of the mobile 

telecommunications companies within the study period. 

Table 1. Summary Statistics for the Mobile Telecommunications 

Companies. 

Company Name 
Mean Return 

(%) 

Standard Deviation 

(%) 

Axiata Holdings 0.1942 2.0119 

Digi. Com 0.0208 6.6629 

Maxis Berhad 0.1296 1.4636 

Telekom Malaysia Berhad 0.3185 2.1803 

As shown in Table 1, all the mobile telecommunications 

companies give different mean return and standard deviation 

for the study period from January 2011 until December 2014. 

Telekom Malaysia Berhad generates the highest weekly 

mean return of 0.3185% at 2.1803% standard deviation. This 

is followed by Axiata Holdings which gives 0.1942% weekly 

mean return at 2.0119% standard deviation. Maxis Berhad 

generates 0.1296% weekly mean return at 1.4636% standard 

deviation. Digi. Com gives the lowest weekly mean return of 

0.0208% at highest standard deviation of 6.6629%. This 

implies that the variation or fluctuation of Digi. Com’s return 

from the mean return is the highest among all mobile 

telecommunications companies. Therefore, the risk for Digi. 

Com is the highest among the mobile telecommunications 

companies. 

Table 2 presents the optimal portfolio composition of mobile 

telecommunications companies which is constructed using 

mean-variance model.  

Table 2. Optimal Portfolio Composition of Mean-variance Model. 

Company Name Symbol Weights (%) 

Axiata Holdings AXIATA 21.00 

Digi. Com DIGI 2.78 

Maxis Berhad MAXIS 66.92 

Telekom Malaysia Berhad TM 9.30 

As shown in Table 2, the weights for all the mobile 

telecommunications companies in the optimal portfolio 

composition are different. The allocations of stocks in the 

optimal portfolio gives the minimum risk in achieving the 

target return. Based on Table 2, 21.00% of the investment 

fund is allocated for Axiata Holdings whereas 2.78% of the 

investment fund is allocated for Digi. Com. Besides that, 

66.92% of the investment fund is allocated for Maxis Berhad 

whereas 9.30% of the investment fund is allocated for 

Telekom Malaysia Berhad. Maxis Berhad is the most 

dominant stock with 66.92% in the optimal portfolio. On the 

other hand, Digi. Com is the smallest component in the 

optimal portfolio with 2.78%. Table 3 displays the summary 

statistics of the optimal portfolio which is constructed using 

the mean-variance model. 

Table 3. Summary Statistics of the Optimal Portfolio. 

Optimal Portfolio % 

Mean Return 0.1577 

Risk 1.3226 

Based on Table 3, the optimal portfolio of the mean-variance 

model gives the minimum risk of 1.3226% at weekly mean 

return of 0.1577%. This implies that the optimal portfolio of 

mobile telecommunications companies is able to achieve 

weekly mean return of 0.1577% at the lowest risk of 

1.3226%. Therefore, the mean-variance model is suitable to 

be applied by the investors in portfolio management of 

mobile telecommunications companies. 

5. Conclusion 

This paper discusses about the construction of the optimal 

portfolio for the mobile telecommunications companies in 

Malaysia using mean-variance model. The results of this 

study show that the optimal portfolio consists of four mobile 

telecommunications companies with different weights to 

achieve the target weekly return 0.1577% at minimum risk 

1.3226%. This implies that the mean-variance model can be 

applied effectively in the investment of mobile 

telecommunications companies in Malaysia. The significance 

of this study is to determine the optimal portfolio for the 

mobile telecommunications companies in Malaysia to 

achieve positive return at minimum risk. The future research 

of this study should be extended to other countries for the 

investment in mobile telecommunications companies. 
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