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Abstract: Investment has a major rule in sustainable economic development in any country. 
Investment companies as financial intermediaries in stock exchanges market have a very important 
rule too. Efficiency and success of these companies are among the phenomenon which affect directly 
the national economy, because with the increasing efficiency of these companies we can expect more 
investors become interested with the funding in stock exchange and stocks money can be injected in 
productive part of economy, it will help effectively with the economic performance of the of the 
country. Hence the evaluation of their activities and functions should be done through appropriate 
methods and criteria. In this research using different financial criteria and fuzzy analytic hierarchy 
process active investment companies in Tehran Stock Exchange market were evaluated and ranked. 
According to the results of research, Tosee Melli Investment Company was placed at the first rank 
between other investment companies. 
 
Key words: investment companies, analytic hierarchy process, fuzzy logic, Chang development  
                    analysis method 

 
INTRODUCTION 

 
For achieving one of the most important goals of every government, sustainable economic development, 

developing stock exchange market is considered as an important tool. By cooperation of investors in stock 
exchange the capital market prospers and eventually helps other active companies in different industries. 
Investors with the intention of getting more interest invest in capital markets and therefore have to choose 
companies that their value increases due to their appropriate functions (Dastgir et al, 2010). The important rule 
of investment companies is that they can have an influence in pricing process and help stock prices get close to 
their real values; consequently they can help increasing performance and stability of capital market and 
eventually help to improve the process of sustainable economic development. 

Because of the fact that these companies rely on public investments and their capital formation and 
investments are based on people savings, they can have a positive effect on inflation reduction. This matter is of 
high importance especially in recent years in which we had a high inflation rate inside the country. These 
companies also have a constructive rule in economic development of the country and contribute to formation of 
national capital with reducing government investments and making new investments based on public resources 
(Taghavi and Rezayi, 2010). 

On the other hand, investment companies are among the facilitators of capital transportation in different 
parts of manufacture and services and also help the capital market to be more effective and establish appropriate 
competitions with money markets. Considering the fact that every organization performance as a principle 
should be as much as possible measured, existing or no existing of an effective and efficient performance 
evaluation system has a direct relationship with life or death of the organization. Without measuring there will 
be no basis for evaluation and there will be no appropriate management on what you cannot evaluate. Thus for 
applying appropriate management it’s necessary to use scientific pattern to evaluate investment companies 
which the importance of their activities was mentioned, in order to be able to measure their effort and the results 
of their functions. 

Because in recent years there are many clarifications in regards to financial statements of active companies 
in Iran stock exchange market, these statements which are provided and published under special standards and 
surveillance of Iran securities exchange can be used as a reliable source to survey the functions, weaknesses and 
strengths of companies (Amiri et al, 2010) 

In this research, financial ratios which are chosen as decision making criterion with regards to research 
literature are first rated in fuzzy environment which is a special property of uncertain domains like financial 
markets, then using mentioned criterion we try to rank active investment companies in Tehran securities 
exchange market. In this procedure we use expert’s opinions along with analytic hierarchy fuzzy process. After 
examining theoretical bases and research background the effective criteria for choosing the premier investment 
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company is introduced. In following section Chang development analysis is described and according to it fuzzy 
analytic hierarchy process method is represented. Describing research and collecting data method, analyzing the 
results and eventually rating the companies form the rest of the paper. 
 
2. Theoretical bases: 

Different researchers envisage different and in some cases opposite criteria to evaluate companies 
performance. Recognizing these factors, comparing them with each other and determining the relative 
importance of these factors in accomplishing the goal of choosing the premier investment companies is a 
complex and difficult procedure (Ahari et al, 2011). From this point of view choosing the premier investment 
company problem can be behaved like a multi-criterion decision making problem. In decision making problems 
with multiple criteria, the decision maker needs to choose or rate between different strategies for achieving a 
determined goal. The basic problem in this matter is comparing different criterions with each other and 
determining the relative importance of each one through paired comparison at the same time. Analytic hierarchy 
process has solved the problem of decision making with multiple criterions and has been used in many domains 
of decision making successfully. This procedure helps decision makers to determine their priorities base on their 
targets in a way that their senses and their judgments are considered completely (Saaty, 1980). 

Yet in analytic hierarchy process, decision maker needs definite numbers and statistics, whereas in financial 
markets decision making always face uncertainty which make it difficult to predict. Also in normal AHP method 
because of the nature of fuzzy paired comparison, decision makers are unable to declare clearly their opinion 
about priority of options (Ataee, 2007). To face this problem we can use fuzzy theory in analytic hierarchy 
process which is known as fuzzy analytic hierarchy process (F-AHP). In this way the problem of deciding with 
multiple criteria is solved and also we can overcome the uncertainties which exist in every financial 
environment because of using the fuzzy theory. 

According to “Lotfi Zadeh”, fuzzy sets are categories of the subjects which have no definite boundary to 
separate the subjects of every category from the other one. Fuzzy theory model is introduced by Lotfi Zadeh as a 
way to convert a subjective value to an objective one (Lotfi Zadeh, 1965). First step in AHP method is 
constructing levels and elements of decision making in a way that the goal of decision making, indexes 
(criterions) and alternatives (companies) be written in a hierarchy. 

As mentioned before, researchers represent different criterions for evaluating active companies in financial 
markets. One of the most common criterion and financial indexes for evaluating the performance of a company 
is synthesis and analyzing financial statements and ratios (Brigham et al, 1996) 
 
2.1. Decision Making Criterions: 

Financial records of active companies in Iran securities exchange market which are provided and published 
under special criteria and standards and also under securities exchange surveillance altogether present an image 
from company financial status, and could be used as a reliable and trustful source in companies’ status and their 
stock price analysis. 

In a research in Iran financial market Mir Ghafori et al (1388), worked on ranking the effectives criteria in 
choosing stocks in Iran securities market. According to this research 8 financial criteria have been ranked that 

liquidity criterion and   ratio have the highest degree of importance and intrinsic value per share and free float 

numbers have the lowest degree of importance. Also Johnson et al (2003) in an article entitled “successful 
companies indexes” studied the determining criterions for success. In this article they name 10 indexes as 
company’s success indexes. These indexes include market to book ratio, size, sustainable growth rate, return on 

assets (ROA), capital structure,  ratio, cash cycle, debt ratio, return on equity (ROE) and research and 

development expenses. Edirisinghe et al in a research entitled “portfolio selection based on financial strength 
index using data envelopment analysis” used some sets of financial ratios to estimate the financial power of 
companies and correlation of these criterions with stock actual return. Financial ratios used in this research are 
classified in 6 groups which include criterions like profitability, operational efficiency, liquidity, leverage and 
growth (Edirisinghe et al 2008). 

According to Brigham et al. (1996) in order to survey the performance of the companies using financial 
records, their activities should be analyzed in 5 group of financial criterions. These groups of financial criterions 
that are known as main financial ratios include liquidity ratios, activity ratios, leverage ratios, profitability ratios 
and market ratios. The mentioned ratios are used in the present research as decision making criterions and 
experts have been asked to only consider these criterions in their paired comparisons and applying their 
judgments. These criterions are introduced as follows. 

A. Liquidity ratios: one can determine liquidity power of a corporation through connecting cash and 
other current assets to current debts of a company (Brigham et al, 1996) 
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B. Activity ratios: one can analyses different kind of assets with these ratios in order to measure assets 
management of a company (Brigham et al, 1996). 

C. Leverage ratios: study of the amount of lending and borrowing that company use for financing on one 
hand and the amount of cash provided by owners (shareholders) on the other hand (Brigham et al, 1996). 

D. Profitability ratios: profitability is the direct result of using policies and decision makings which 
measures the effectiveness of whole operation (Brigham et al, 1996). 

E. Market value ratios: manager can understand how investors think of previous performances and 
future expectations (Brigham et al, 1996). 

 
Research Background: 
3.1. Foreign Background: 

Kablan (2010) in a research entitled “frequent trading with fuzzy set analysis” present a new frame for 
trading management, which use fuzzy logic conclusions mechanism. The proposed algorithm in this research 
considers stock market daily volatilities to reduce trading costs. The results of the research state that fuzzy logic 
series analysis system which is used in this study can stand in front of traditional system. According to the 
results of this study, system outputs which are based on applied artificial intelligence approach have increased 
the average profitability of both buy and sell orders. 

In a research entitled “combination of multi criteria decision making techniques (MCDM), for choosing 
stocks base on Gordon views” Lee et al identified effective criteria on stock price. They extract effective 
criterions on three key elements of Gordon model regards to review of research literature. Effective criteria on 
three key criterion of Gordon model (Expected earnings per share, discount and growth rates) includes industry 
outlook, earnings, operating cash flow, payout ratio, market beta, risk free return, inventory turnover ratio and 
dividend growth rate (Lee et al, 2008) 

Eneia & Piazza (2004) represented and executed a new model of analytic hierarchy process in which the 
limitation of simple AHP method was removed by using the fuzzy theory. They also showed that with fuzzy 
theory one can obtain more reliable results comparing to Definitive models and also among many advantages of 
this method is considering all kind of data connected with the problem. 
 
3.2. Inside Background: 

Amiri et al (1389 Iranian calendar) in a research entitled “choosing optimal portfolio with multi criteria 
decision making” first with analytic network process compared the effective criterions for choosing a portfolio 
and determined their degree of importance. Then they begun to rate the population under study which include 
companies in 7 kind of industry like cement, basic metals, metal minerals, chemical minerals, medicine and real 
states, with Topsis technique and for this purpose they used three years average of actual data in period of years 
85 to 87 (Iranian calendar). 

Mir Ghafori et al (1388, Iranian calendar) in a research entitled “usage of fuzzy analytic hierarchy process 
in prioritizing effective factors in choosing stocks in Tehran Securities Exchange market from shareholders 
perspective” with fuzzy analytic hierarchy process illustrated that investors mostly emphasize on market 

procedure criterions, the possibility of stocks liquidity and  and EPS ratios. 

Sorayayi et al (1385, Iranian calendar) in an article entitled “prioritizing performance assessment indices of 
human force with use of F-AHP” with use of a methodology based on Fuzzy analytic hierarchy process worked 
on prioritizing performance assessment indices of human forces like intelligence and talent, leadership, 
perseverance in work, originality and creativity and flexibility. 
 
Research Methodology: 

This study from goal point of view is a applied research. Also this research in terms of nature and method is 
a descriptive one because it studies the current status of the companies and compares them with each other. 
 
4.1Population And Time Zone: 

The populations of this research are all the active investment companies in Tehran securities and stocks 
exchange market, which were adjusted according to conditions mentioned below and eventually 14 companies 
were qualified. 

1- Their financial data is available during the period of research. 
2- Their activities are exclusively financial and investment and are active in Tehran securities exchange. 
3- Their financial year ends in Esfand 29 (March 19) 
4- Their stock symbol during the period in which their financial records were used and analyzed is not 

stopped. 
The experts were provided with financial records of mentioned companies from year 88 to 90 (2009 to 

2011) in order to perform paired comparison and increasing the accuracy of judgments. 
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In this research efforts have been made to optimally solve choosing the premier investment company 
problem with using fuzzy analytic hierarchy process. Analytic hierarchy process is a convenient solution for 
multi criteria decision making problems but as mentioned before in AHP method decision maker for his 
judgment needs definite numbers and statistics whereas in financial markets decision making always face 
uncertainty which make it difficult to predict (Ataee, 1386, Iranian calendar). To resolve this problem we use 
Fuzzy analytic hierarchy process (F-AHP). The whole algorithm of F-AHP method is like AHP with this 
difference that in performing the pair comparison and calculations Fuzzy numbers are used and also because of 
this model’s fuzzy nature the solution would be different. In this matter different methods exists which in this 
study Chang development analysis method have been used. This method is simpler than other Fuzzy analytic 
hierarchy methods and meanwhile is similar to classic AHP method (Mir Ghafori et al, 2009) 

In general, Chang fuzzy analytic hierarchy process which is the basis of this research is as follows: 
 

 
 

Fuzzy AHP algorithm in Chang development analysis way: 
If X= {x1, x2, x3,….xn} are goals sets and U= {u1, u2, u3,…um} are ideals sets then according to Chang 

development analysis method, with considering each goal, development analysis can be done for each ideal (gi). 
Hence as follows M value of development analysis for each goal can be obtained: 
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In which every Mj
gi is a triangular fuzzy number and are shown as (l, m, u). Figure 1 illustrates a triangular 

fuzzy number: 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: Triangular fuzzy number 
 
Steps of Chang development analysis are as followed 
Step 1) obtaining fuzzy multiplex expansion for each goal: 
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If M1
gi,M

2
gi,…,Mm

gi are the development analysis values of ith goal for m ideal, then fuzzy multiplex 
expansion of m ideal for ith goal define as follows: 

 =  

If Mj
gi= (lij, mij, uij) then through fuzzy sum operator, development analysis of m ideals is defined as 

mentioned below: 
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Also for calculating  with fuzzy sum operator we have: 
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Step 2) calculating the importance degree (possibility degree) of Si to Sk: 

If , ,  then the priority degree of Si to Sk which 

illustrate as V  is defined as follows: 
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Step 3) calculating the priority (possibility) degree of a convex fuzzy number S which is bigger than K 
convex fuzzy number Si; i=1,2,…,k.and is defined as follows: 

), ) .... ) ) 

),  ) .... ) ) 

 
If assume that  then weight is: 

 ,  ,  

It should be noted that obtained weights are non-fuzzy. 
Step 4) normalizing the W’’ vector and obtaining normalized weight of W 

 ,  ,  

 
4.3 Fuzzy AHP algorithm in Chang development analysis: 

First step of the algorithm is constructing the hierarchy for the problem. In this study the hierarchy pattern 
is illustrated in figure 3, considering the goal of problem, decision making critera and also companies under 
study. In hierarchy pattern after first line which is for declaring the goal of research, in second line place the 
decision making criteria and in third line options (investment companies) are shown, which in pattern below for 
avoiding the complexity only 7 companies of 14 companies under study are mentioned. 

 

 
Fig. 3: Hierarchy pattern of the problem 

 
In second step, paired comparison matrices are determinded and judgments are done. In classic method the 

corresponding number with linguistic preferences enter the paired comparisons matrices. But in fuzzy method 
corresponding value with linguistic preferences enters in paired comparisons matrices with triangular fuzzy 
numbers which are used in this study. Linguistic variables and corresponding fuzzy measures used in this 
research are defined as follows: 
 
4.4. Linguistic Variables And Triangular Fuzzy Measure: 

 A spectrum of 5 expressions has been used in this research in order to determine  
 

 
 

Fig. 4: 5 expressions spectrum for expressing the preferences. 
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The experts were asked to do the paired comparison using fuzzy numbers after forming the hierarchy 
pattern. Table 1 shows the triangular fuzzy numbers and linguistic variables which are used in this research.  
 
Table 1: 5 expression’s spectrum to express the preferences 

Linguistic expression to determine the preference Definition (linguistic variable) Triangular fuzzy measure 
Equal preference or importance between two element Exactly equal (1,1,1) 

Weak preference or importance Weak importance ( ) 

Average preference or importance Average importance ( ) 

Strong preference or importance Strong importance ( ) 

Complete preference or importance Absolute importance ( ) 

 
This fuzzy numbers are not equal with normal linguistic measures 1 to 9, but are convenient for and used 

for fuzzy analytic hierarchy process (Mir Ghafori et al, 1388 Iranian calendar). 
It is noteworthy that all the elements on main diagonal of paired comparison matrix is equal to (1, 1, 1,) and 

beside if elements of ith line and jth column are equal to ( , , )j
gi ig ig igM l m u  , then elements of jth line and ith 

column of this matrix are equal to: 

1 1 1 1 1
( ) ( , , ) ( , , )i j

gj gi ij ij ij
ij ij ij

M M l m u
l m u

    

The third step is calculating relative weights of criterions and alternatives (companies). For calculating the 
relative weights of alternatives compare to each criterion and relative weight of criteria compare to goal, Chang 
development analysis method is used for each paired matrices, therefore for every matrix there is one 
corresponding relative weight vector. Next step is calculating the preference degree (possibility degree) of 
criteria and options. After normalizing the obtained numbers, the forth step is calculating the final weight of the 
options which obtain from combining the relative weights. 
 
Data Collecting Methods: 

The required data in this study is gathered with following methods: 
A) Analyzing the documents: in order to gather the required data by financial experts to perform paired 

comparisons this method was applied. The data was extracted from audited financial records of accepted 
corporations in Tehran securities and stock exchange, Tadbir Pardaz software, Iran securities exchange 
organization site and Iran financial information processing center (Fipiran) site. 

B) Questionnaire: since in this research the fuzzy analytic hierarchy process is used, in order to gather data 
we use this method’s specific questionnaires. Considering the fact that fuzzy AHP method questionnaires are 
different from other common questionnaires, in time of distribution an instruction or guide would be necessary 
to ease the answering process.  

In this research, 20 experts’ opinions, including 5 assistant professors and 15 experienced active stock 
brokers, have been used for paired comparisons. 

Among a criteria set from which respondents could use for comparing opponent options (effective factors 
on portfolio selection) ease of calculating, ease of access, certainty possibility, extent of knowledge, level of 
usage, theoretical and scientific validity can be named, but in this research this criterions are only mentioned and 
the respondents were asked to, while considering them, do the paired comparison between effective factors on 
portfolio selection alone.  
 
Data Analysis: 

The ratios that are used in this study as decision making criterions for paired comparison matrices are 
named as: 

C1: liquidity ratio, C2: leverage ratio, C3: activity ratio, C4: profitability ratio, C5: market value ratio 
Also the companies that have been ranked are named as mentioned below: 
A1: Sanat Bimee investment company, A2: Pardis Investment Corporation, A3: Tosee Melli Investment 

Company, A4: Bahman Investment Corporation, A5:Sepah Investment Corporation, A6:Melli Iran Investment 
Corporation, A7:Boo Ali Investment coporation, A8: Iran Industrial developments, A9: Saipa investment 
coporation, A10:Iran Behshahr investment group, A11:Sanato Maadan Investment corporation, A12: Niroo 
Investment company, A13: Mellat investment corporation, A14: Atieye Damavand Investment company. 
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As mentioned before after creating hierarchical tree, the next step is evaluating elements using paired 
comparisons. Paired comparison is a procedure to compare importance of preference or likelihood of two 
elements compare to the higher level element. As an example, the paired comparison matrix for decision making 
criteria is illustrated in table 2:  
 
Table 2: The paired comparison matrix calculated for decision making criteria 

C4 C3 C2 C1 معيار های تصميم گيری 

(  (  (  (1,1,1) C4 

(  (  (1,1,1) (  C4 

(  (1,1,1) (  (  C4 

(1,1,1) (  (  (  C4 

 
For example liquidity ratio (C1) in comparison with leverage ratio (C2) has an average preference . 

The rest elements of the matrix can be analyzed the same way. 
Because this research has been carried out in a fuzzy environment the questionnaires data could not be 

analyzed like AHP method with Expert Choice software which is the common software of AHP method 
problem solving. Therefore after Chang pattern, first the calculations related to this research steps were carried 
out with Microsoft Excel software. Then after De-fuzzy process, under survey options (companies) were ranked 
by Expert Choice. 

Expert choice software receive the questionnaires and after combining according to one of the mentioned 
ratios, do the related ranking along with corresponding rate of each one and eventually with combining all ratios 
reports the total rankings and total corresponding rate. 

The goal of this study is ranking active investment companies’ performances in Tehran securities exchange 
using the fuzzy analytic hierarchy process. For this purpose different financial criteria and experts’ opinions 
have been used in order to do paired comparisons and determining the preferences. Using Chang method which 
was explained in research methodology and using Expert Choice and Microsoft Excel software for analyzing 
data and calculating, eventually companies under study have been ranked as illustrated in diagram 1. 
 
Diagram 1: final weights of alternatives 

 

 
As you can see, Tosee melli Investment Company and Behshahr Investment Group, respectively, have the 

best performance between investment companies. 
As noted before investment companies have an importance role in financial market. With gathering people 

savings and investing them they on one hand have positive effects on inflation reduction and on the other hand 
are among the facilitators of capital transportation to different part of production and services. They also help 
the capital market be more effective and make proper connection with money market. 
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Without doubt trust of investors to these companies as a result of proper and logical function cause massive 
inflow of capital which is mostly in gold and exchange market into manufacturing and service parts of the 
country, and eventually results in economic growth and sustainable development. 

Therefore for an effective kind of management it’s necessary to use a scientific pattern to evaluate 
investment companies’ functions and be able to examine their efforts and the results of their actions. 

In this study efforts have been made to compare investment companies with each other and eventually 
choose the premier corporation using financial criteria and experts’ opinion that are active in economical 
domains and capital market which are illustrated in Table 3. 
 
Table 3: Investment companies ranking 

Rank Name Stock Symbol 
1 Tosee Melli Investment Company VETOSEM 
2 Iran Behshahr Investment Group VESNA 
3 Sepah Investment Company VESPAH 
4 Sanat Bimee Investment corporation VEBIMEH 

5 
Iran Industry Development 
Investment company 

VETOOSA 

6 Niroo Investment Company VENIROO 
7 Iran Melli Investment Company VENIKI 
8 Saipa Invesment company VESAPA 
9 Pardis Investment Company PARDIS 
10 Boo Ali Investment company VEBOOALI 
11 Bahman investment company VEBAHMAN 
12 Atieye Damavand Investment company VATI 
13 SANATO Maadan Investment company VESANAT 
14 Mellat Investment Company VEMELLAT 

 
Research Proposals: 

 Considering the unique properties of Fuzzy theory, it can be used for decision making in situations of 
uncertainty and ambiguity. Researchers can use fuzzy theory in other financial and accounting areas. 

 Adding new non-financial criterions to model which increase its efficiency. 
 Using other decision making models like analytic network process (ANP) and Electre and comparing 

them with this paper methodology. 
 Using analytic hierarchy process to chose optimal portfolio. 
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