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Abstract 
 

The maximin criterion chooses the best alternative among the worst possibilities. 
In portfolio investment, the portfolio is chosen to maximize the minimum return 
over all past observation periods for a given level of return. The objective of this 
paper is to determine the portfolio composition based on maximin principle 
during the economic crisis in Malaysia from the year 1997 to 2001. The 
determined selection was found to consist of stocks of different weights.  The 
portfolio mean return is found to be higher than the aspired target return. 
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1 Introduction 
 
   The maximin criterion chooses the best alternative among the worst 
possibilities by way of a two-step process. The first step is to determine the worst 
outcome or smallest payoff for each decision alternative, followed by the second 
step to choose the best alternative among the worst outcome. The portfolio 
investment was first introduced by Markowitz (1952). The investors have to 
conduct a decision analysis in selecting the stocks for their portfolio investment as 
well as determine the weight for each selected stock. Young (1998) introduced the 
minimax model with minimax criterion in portfolio investment. The model 
minimized the maximum loss over all past historical periods. In terms of profit, 
this model maximized the minimum profit over all past historical periods with a 
restriction on the minimum acceptable average return across all observed time  
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periods (Byrne & Lee 2004, Biglova et al. 2004, Angelelli et al. 2008). Our 
objective is to construct the portfolio composition based on maximin criterion in 
order to achieve or surpass the aspired target return of 24 stocks and securities 
which are listed in Table 1.  

 
 

2 Maximin Criterion Model  
 
      The objective of this model is to maximize the minimum return over all past 
historical periods, subject to a restriction on the minimum acceptable average 
return across all observed time periods. The objective functions of this model uses 
the maximin criterion by finding the minimum return across the observed periods, 
and subsequently determine the maximum value of the minimum return. This 
maximin criterion is formulated as follows: 
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where jty is return on one dollar invested in security j  in time period t , jy  is 
average return on security j , jx  is portfolio allocation to security j , pM  is 
minimum return on portfolio and G is the minimum level of return. Portfolio mean 
return is calculated as  
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where jr  is the expected return of asset j and jx  is the amount invested in 
asset j . Constraint (2) ensures that pM  is the minimum return on portfolio 
across the observed periods, while constraint (3) indicates that the portfolio mean 
return must achieve the aspired target return. Constraint (4) ensures that the total 
weight of the stocks equals one whereas constraint (5) ensures that all weights are 
non-negative. 
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3 Data and Methodology 
 
   The data of this study consists of weekly return of 24 stocks included in the 
Kuala Lumpur Composite Index (KLCI), as listed in Table 1,  from July 1997 
until December 2001 obtained from Bursa Malaysia during the Malaysian 
economic crisis The expected return value, G is set at 0.00074 equivalent to the 
Treasury bill rate. The maximin model is used to construct the portfolio and the 
portfolio composition is solved using LINGO software.  
 
 

Table 1: Portfolio composition with maximin criterion 
 

   j Symbol Full name of companies   
1 AMMB AMMB Holdings Bhd 
2 BAT British American Tobacco 
3 BRDB Bandar Raya Developments Bhd 
4 GENTING Genting Bhd 
5 IGB IGB Corporation Bhd 
6 IJM IJM Corporation Bhd 
7 KLK Kuala Lumpur Kepong Bhd 
8 KULIM Kulim (M) Bhd 
9 LMCEMNT Lafarge Malayan Cement Bhd 

10 MAS Malaysian Airlines System Bhd 
11 MAYBANK Malayan Banking Bhd 
12 MISC MISC Bhd 
13 MMCCORP MMC Corporation Bhd 
14 PBBANK Public Bank Bhd 
15 PPB PPB Group Bhd 
16 PROTON Proton Holdings Bhd 
17 SHELL Shell Refining Co (F.O.M.) Bhd 
18 SIME Sime Darby Bhd 
19 SPB Selangor Properties Bhd 
20 TANJONG Tanjong Public Limited Company 
21 TCHONG. Tan Chong Motor Holdings Bhd 
22 TENAGA Tenaga Nasional Bhd 
23 TM Telekom Malaysia Bhd 
24 UMW UMW Holdings Berhad 

 
 
 
4 Result and Discussion 
 
   LINGO is used to solve this model. The portfolio composition of the model 
with maximin criterion is shown in Table 2. The portfolio composition consists of 
ten stocks with varying non-zero weight values. The objective function value of 
the model is -0.074272, meaning that the minimum return of the portfolio during 
the study period is -7.4272%. The mean return of the portfolio is 0.000926 (or 
0.0926%) which is higher than the aspired target return of 0.00074.   
 



5486                       N. Hassan, Lam Weng Siew and Shee Yu Shen 
 
 

   Table 2: Portfolio composition with maximin criterion 
 

List of companies Weights 
British American Tobacco 0.2644 
Genting Bhd 0.1179 
Kuala Lumpur Kepong Bhd 0.1527 
Kulim (M) Bhd 0.1111 
Lafarge Malayan Cement Bhd 0.0172 
PPB Group Bhd 0.0810 
Sime Darby Bhd 0.0155 
Selangor Properties Bhd 0.0878 
Tan Chong Motor Holdings Bhd 0.0380 
Telekom Malaysia Bhd 0.1143 

 
    
 
5 Conclusion 
 
   We constructed a portfolio decision analysis with maximin criterion in the 
Malaysian stock market during the Malaysian economic crisis period. The 
constructed portfolio was found to consist of ten stocks with different weights. 
The mean return of the portfolio is found to be even higher than the aspired target 
return. This maximin criterion model is most appropriate for investors with risk 
aversion since it maximizes the minimum returns over the crisis period. 
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