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Introduction:  

One of the main causes of economic growth and development of each country is the increase in 

productive investment. Investment companies play an important role as the main sources of 

financing and investment. Based on the existing limits designing an investment mathematical 

model that could maximize the achievement to usually conflicting multiple investment goals and 

ideals of the companies would be a great help.  

The problem 

The main objective of portfolio modeling is to help the investor to select the optimal portfolio 

according to his preferences and interests as well as the decision making environment. Due to the 

existing weaknesses in Markowit’s model, the Sharpe’s single factor model, Professor Ross’s 

APT1 model and the lack of investor preferences in terms of practice, the GP2 model was 
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presented to solve the problem of portfolio selection. In order to solve the above problems 

designing the ideal planning of investment seems necessary.  

Theoretical framework:  

Harry M. Markowitz (1952) presented his model to select portfolio. Markowitz’s Mean- variance 

model is the most common and well-known approach to select investment. One of the most 

outstanding points considered in Markowitz’s model is to pay attention to investment risk not 

only based on the standard deviation of a share but also based on the risk of the investment set. 

Markowitz showed that the return rate deviation is an appropriate criterion for portfolio risk 

under a set of reasonable assumptions and defined a method to calculate the risk of the portfolio. 

This equation also presents the importance of investments’ diversification to reduce risk in the 

portfolio (Eslami Bidgoli, 2007, p. 50.) 

Then the one-factor model was presented in which the covariance between stock return is related 

to a factor (usually the market index). The multi factor covariance model is related to two or 

more factors. The most applicative model is CAPM.3 

In fact this model is a set of predictions about the balanced expected return of the risky assets, 

developed 12 years after Markowitz (1952) and simultaneously and independently by Sharpe 

(1964), Lintner (1965) and Mossin (1966).  

At one level CAPM tests can be classified into prior to Roll and after Roll based on timing. The 

reason of this classification is the criticism that Richard Roll made against the tests based on 

CAPM. The two test that were directly criticized by Roll were Black, Jensen and Maksbet (1972) 

and Maksbet, Fama, Refrond and Bolom (1973). After Roll other additional tests were performed 

to verify CAPM. The analyses made by Cheng, Grover and Gibbons reject CAMP but they were 

also criticized. Cheng and Grover were criticized to conduct a test based on the internal 

conflicting assumptions. Gibbons was criticized for using the flawed test that provided two 

results.  

Sharpe and Cooper were seeking to answer the question of whether a set of specific strategies 

provide a return consistent with modern portfolio theory or not. Sharpe and Cooper study 

confirmed the CAPM and indicates the fact that there is a positive relationship between return 

and beta. Sharpe’s single factor model is an important step in the evolution of portfolio theory. 

This model simplifies the calculation of the inputs required by Markowitz's model (Jones, 2001, 

p. 37.). 

In a famous study by Cohen and Jerry they found that single factor model outperformed the multi 

factor model and produced macro investment portfolios (Cohen, 1967, 193-166.).  

Using the attribute classification this study found that not only the single factor model is simpler 

but it also leads to a lower waiting risk. 
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The multi factor model tested by Cohen and Pogue as well Elton and Gruber reproduced the 

historical correlations batter than the single factor model. But it failed to outperform future cases 

which are more important (Elton, 1973, 1232-1203.). 

In the late 60s many financial and economic issues were analyzed using operations research 
techniques and the optimization methods were presented to find the economic financial issues’ 

optimal solution. Today, the Operations Research tools such as decision analysis, statistical 

estimation, simulation, stochastic processes, optimization, decision support systems and artificial 

intelligence are considered as integral part of some aspects of financial operations. In most 

models for portfolio management the simplified model of the world is used instead of the real 

world. Paying attention to common investor instead of specific investor and what really exists is 

evidence for this claim. The assumptions expressed to describe the common investor are often 

inadequate and even misleading. For example consider the mean-variance Markowitz model. 

This model is the most common and well known approach in decision making about investment. 

According to Mao the most applicable tool to choose optimal portfolio is the mathematical 

planning model provided by Markowitz. Applying this two-dimensional criterion in the real 

world may be very difficult because mean-variance model considers many assumptions about the 

preferences of the investor or expressing the investment alternatives (Aspornk, 1997, 125-113). 

The later studies were mostly based on the factors proposed by Markowitz in portfolio selection 

(Lee, 1973, 1087).  

Several methods have been developed to determine the data required by investment decisions 

(Elton, 1995, 18). 

In the recent works used for finances Lee and Lerro provided a GP model to choose portfolio in 

the investment companies. Ignizio formulated the idea of multiple targets in capital budgeting 

using the branch and bound algorithm for the zero and one variables. Dince & Forston provided 

a GP model for bank management in which the four targets of competitive advantage, capital 

adequacy, loan and mortgage rates and liquidity have been observed. (Tolouei Ashlaqi, 2007, 

48). 

Research objectives: 

 Designing the investment planning model to determine the optimal portfolio considering 

the criteria such as risk, return, dividend and liquidity ratio, percentage of ownership and 

etc using the decision makers’ preference. 

 Comparing the made investment composition and the investment composition resulted by 

solving the model. 

The purpose of this study is to use AHP to determine the weight of the targets and the ideal 

planning to optimize the portfolio and the implementation of the results of the Stock Exchange is 

among the practical purposes of the plan.  

The importance of research:  



The importance of the present research is in considering multiple decision-making criteria in at 

the same time in investor companies. These criteria can also be in conflict which means that the 

conflict between the decision criteria does not create any restriction in optimal portfolio selection 

process. Considering the expansion of investment options, the complexity of capital markets and 

the growing demand for professional expertise in financial data analysis, making investment in 

investment companies has had significant progress which adds to the importance of such plans. 
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Abstract: 

Financial system with its fundamental functions can serve as a good basis for furnishing and 
optimizing financial resources .Financial institutions with specialized and professional functions 
can instigate the investor’s participation adequately to invest in specific fields and get the 
unused funds involved in economic activities. Today we are observing the increased investment 
in industry together with the economic development and their financial infrastructure 
improvement. Regarding the importance of investing companies in the economic development 
the major questions on the investing companies are: 

a) Is it possible to take advantages of mathematic models to make investment decisions? 

b) With respect to the nature of activities by investing companies and existing limitations ,what 
is the optimal mathematic models for investing in industries? 

Due to different standards for investment and the inconsistencies there of and with regard to 
optimization of investment in Co-Investing for Industries and Mines  ، the present research tries 
to provide some optimal procedures for future investment in shares using the mathematic 
models for proper investment in mines and industries development. In cases where the 
outcomes of the model are implemented, the grounds for the optimal investment will be 
provided. 

The coefficient of the relative significance for the investment was calculated through the 
approach of hierarchical analysis. The financial data were gathered from the AHP software، and 
the model was solved through substitution of data in the optimal programming model for 
Experchoice 2000. The QSB software has rendered the finding of the degree of investment 
optimality for the portfolio companies 

 


