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 The subject of selecting the most important index of financial operation of branches in 

the banks is one of the most important subjects in decision making for assessing of 

financial operation in the branches of the banks which has been presented many 
methods for optimum selection since a long time ago. In this article a fuzzy ranking 

method is presented for this purpose. This research has been performed in the sort of 

scaling and measurement in all branches of Refah Banks, Fars Province. The statistical 
set in the research consists of 60 branches of Refah Banks, Fars Province in 2012 and 

we have used some criteria such as investing capital, profitability and economic growth 

and cashing to determine the most important effective indexes on assessing of financial 
operation of all these branches. To determine the importance of these indexes which 

had been presented qualitatively, we provided a questionnaire with 38 components 

according to the inputs and outputs of designing model and delivered them to the 
experts, specialists, staff managers and executives and finally by using a triangular 

fuzzy number the results were selected in the form of three inputs and two outputs 

which had higher definite numbers rather than others for more efficiency in all 
branches. 
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INTRODUCTION 

 

Today, in a competitive society, in which the stability and continuance of organizations depend on the 

quality of the stakeholders’ decisions, the assessment of the performances is very important and has a great role 

in improvement of organizations and their performances. The assessment should be so comprehensive that be 

able to organize all the activities of the organizations, relate them to their operation and then reflect the role of 

all managers’ decisions into the achieving their goals and improvement of their performances. As the banks play 

an essential part in the economical and financial situation of a society, the assessment of their operation is very 

important. Ranking in the banks in view of the assessment of their operation can be useful for all stakeholders 

such as those who loans, depositors, users of banking services, suppliers, shareholders, managers, bank 

employees and help them to have an obvious viewpoint of the banks in comparison with those organizations that 

have the equivalent activities. In this article, the financial operations of the branches have been evaluated and for 

selecting these indexes, the triangular fuzzy ranking method has been used and the criteria are investing capital, 

profitability, economical growth and cashing. One triangular fuzzy number is considered for any index and then 

the indexes are ranked by the ranking fuzzy method. The highest definite fuzzy number shows the best financial 

index. 35 people choosing among professors and bank experts have been selected randomly by using the 

questionnaires and the uncertainty on the efficiency of the all indexes is shown as a triangular fuzzy number and 

then for selecting the best index, ranking fuzzy method is presented. To continue the research, at first a history 

of it is provided and then ranking fuzzy method is described. Finally the finding of this method which has been 

used in Refah Bank, Fars Province is analyzed and the results are presented.  

 

The history of the research: 

In an article, Bonin et al. [1] have explained that usually the banks as the government financial 

organizations develop in the first process of industrial development. They state that banks’ development as a 

factor for assessment of must change into a long-term supportive financial resource and accompany with their 

economical development, otherwise; the private sector cannot continue to its activities. 



575                                                                       Ali Abbassi et al, 2014 

Advances in Environmental Biology, 8(10) June 2014, Pages: 574-578 

 
Levin and Smith [2] explain in their article that the banks’ financial operations can accompany with many 

factors may have positive or negative effects on them. Some of these factors cannot be controlled such as world 

economical crisis that makes the rate of inflation out of control. They believe that there is a negative relationship 

between the high inflation and the banks’ operation but actually, this relationship can be positive or negative. 

For example, some of shareholders may transfer their shares where there is not a certain condition for selling 

them. But others take advantage of this condition, buy shares in a low price and sell them higher. Secme et al. 

[3] analyze the financial operation of banking in Turkey according to the hierarchic analysis and TOPSIS. In 

this article the overall performance of the banks is assessed in two sectors: financial and non financial. The 

quality of capital and assets, profitability, cashing, revenue and cost structure and all the shares are analyzed for 

assessment of the financial operations and the indexes of pricing, marketing, efficiency and the services are 

assessed for nonfinancial ones. 

Osman et al. [4] studied the assessment of the banking performance according to the effect of the reforming 

in the financial section. They gathered data from 20 commercial domestic banks in Pakistan and then evaluated 

performances according to a perfect analysis of data and the index of efficiency. 

Sathye [5] did a research in India and evaluated the efficiency of the banks in three categories: private, 

foreign and state banks. Then he compared the results with these banks in the developing countries and he saw 

that the average of efficiency in foreign and state banks is the same but in private banks it is lower than other 

banks. 

Chowdhury [6] believes that understanding the financial operation of the banks needs to have a great 

knowledge about the variables such as risk in banking and the rate of relationship between marketing and 

profitability in banks. Indeed, because of the high competition between the banks and the financial 

organizations, the assessment of bank financial operations has become very important. As there are a lot of 

pressures on the banks due to the internal and external factors, this assessment is an essential matter for the 

banks and leads to their profitability.  

Hauner [7] has estimated cost efficiency, scale and changing in profitability as a regression model and come 

to this conclusion that in terms of performance the state banks are in the highest position and then cooperative 

banks are the best. 

 

Fuzzy set theory: 

As the performance measurement is an important factor in assessing the operation of an office or an 

organization, the researchers always pay attention to this subject carefully. Lotfi Asgarzadeh introduced fuzzy 

theory for solving the problems in which there is not clearly defined criteria. If human’s uncertainty (being 

fuzzy) is not considered, the results can be misleading. Some expressions are currently used such as “likely”, 

probably so”, “not so obvious” and “almost risky” that we usually hear them in daily life. These expressions 

show a kind of uncertainty and therefore, fuzzy theory is used to solve such problems as it has been used in 

different fields during the past four decades. Fuzzy set theory has been spread in different aspects and is divided 

into two separate sections: it is used for precisely defined mathematical topics which are related to the 

traditional logic rules; the other one is related to the linguistic approach [8]. According to the linguistic 

approach, the actual values are fuzzy (ambiguous) sets and inference rules are more approximate rather than 

precise and exact. Fuzzy numbers are a significant set that have separated from real numbers by some intervals 

from zero to one. The most commonly uses of fuzzy numbers are triangular and trapezoidal models.   

 

Using fuzzy logic for changing qualitative options to quantitative ones: 

1- Changing qualitative indexes into fuzzy ones 

2- Computing the fuzzy mean of expert’s opinions 

3- Changing fuzzy numbers into the no fuzzy ones 

4- Changing qualitative indexes into fuzzy ones 

 

Changing qualitative indexes into fuzzy ones: 

We often use fuzzy scales for changing qualitative options into the fuzzy ones and fuzzy membership 

function of the linguistic variables is selected proportional to the number of options. In this method according to 

the number of options the membership function is considered as the following illustration and triangular 

numbers are also determined in this way. 
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Membership function of the linguistic variables 

Fuzzy triangular numbers A: (α ,m, β) and the mean are computed by the following formula:  
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Removing fuzziness from triangular mean: 

This method is used for fuzzy normal numbers (those in which x is between [0,1] ).  

μ
min  𝑥 = 1−𝑥     𝑎<𝑥≤1

0                𝑒𝑙𝑠𝑒
 μmax  𝑥 = 𝑥          0<𝑥≤1

0              𝑒𝑙𝑠𝑒
  

We consider the max with the right arm of the fuzzy number and the min with the left arm of the fuzzy 

number and in this way we the right and left scores for fuzzy number is computed. 
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Then we use the following formula to compute the total amount of the score:  
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If the fuzzy number is triangular, we use the following formulas 
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Chin and howang’s computing method:  
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The method for analyzing the data: 

In the first stage, for analyzing the data of input and output and computing the efficiency and defining 

useful branches, the CCR output axis model has been used and in the second stage, fuzzy test is used for 

examining the main questions.  

 

Research tools: 

The following questionnaire is used for measurement of the research variables: the questionnaire of the 

financial variables in assessing the bank financial operation has four sections and 38 components which are used 

for measurement of important indexes according to the inputs and outputs. These four sections are investing 

capital, profitability, economic growth and cashing which is analyzed as follows. 

 
outputs inputs sections 

Operating margin 

Assets quality 
Delayed receivables and past due to facilities 

Cost of doubtful receivables to facilities 

 
 

Debt ratio 
Property ratio 

Personnel cost to total revenue 

Cost and saving depreciation 
Fixed assets to total assets 

Total number of personnel 

Total facilities to total property 

Investing capital 

Efficiency of property 

Efficiency of shareholders’ right 

Margin of profit 
Net profit margin 

Facilities to deposit 

Operating revenue 
Received commissions 

Total facilities 

Subsidiary revenues 
Credit risk and profit rate of facilities 

Operational costs to total revenue 

Property ratio 

Personnel cost to total revenue 
Current cost 

Fixed assets to total assets 

Total number of personnel 
 

profitability 

Rate of profit growth before tax deduction 

Rate of facility growth 
Rate of effective deposit growth 

Property ratio 

Personnel cost to total revenue  
Financing costs  

Economic 

growth 



577                                                                       Ali Abbassi et al, 2014 

Advances in Environmental Biology, 8(10) June 2014, Pages: 574-578 

 
Rate of revenue growth  

Share of effective deposits 

Share of facilities 

Facilities of civil partnership 

Fixed assets to total assets 

Total number of personnel 

 

(cash assets + participating bonds) to total deposits Total facilities to total deposit Cashing 

 

There are 38 questions in this questionnaire in which the questions 3, 19, 20, 21, 22, 27, 32, 33, 34, 38 are 

related to investing capital, the questions 2, 8, 9, 11, 14, 16, 17, 18, 23, 24, 25, 26, 35, 36, 37 are related to 

profitability, the questions 1, 4, 5, 6, 7, 10, 12, 13, 15 are related to economic growth and the questions 28, 29, 

30, 31 are related to cashing. This questionnaire provided by verification and help of advisers and counselors 

and with considering the bank financial and standard questionnaire, expresses qualitatively the importance of all 

indexes in defining and comparing the efficiency of branches. It was distributed among specialists, staff 

managers, executives and bank experts of the target population because top-level managers are aware of the 

information about the general and macroeconomic policies. The importance of any index is expressed 

qualitatively and the following explanations are used for changing them into the quantitative options. 

 

Changing qualitative options into quantitative ones: 

The majority of the questionnaires are qualitative and for processing and using this kind of information, at 

first they must be changed into the quantitative ones. But in many cases, in this condition we use of coefficients 

which have no numerical justification.  

 

The results of the questionnaires: 

After gathering the questionnaires, fuzzy logic was used for changing qualitative options into the 

quantitative ones and one certain numberwas obtained corresponding to any index. The results of the 

questionnaires andthe certain numbers corresponding to any index included in the following table. According to 

these results, first, important indexes or a combination of them are selected for inputs and second, the priorities 

of any index were defined for using in the model. Numbers are used as weight of the variables in the final 

model. The results of the factor analysis for the questionnaire of financial variables in assessment of bank 

financial operations  

 
row Indexes Very few Few Medial Many Very much Certain number 

1 Q19 2 13 11 6 2 0.80 

2 Q10 5 7 7 7 8 0.72 

3 Q35 2 6 13 10 2 0.69 

4 Q34 2 7 16 7 2 0.69 

5 Q31 0 6 11 12 5 0.69 

6 Q30 2 3 10 17 2 0.69 

7 Q27 0 8 8 13 5 0.69 

8 Q26 1 5 19 7 2 0.69 

9 Q25 3 5 12 13 1 0.69 

10 Q24 1 8 13 8 4 0.69 

11 Q16 2 8 13 8 3 0.69 

12 Q12 2 6 13 10 3 0.69 

13 Q11 1 3 16 12 2 0.69 

14 Q7 0 7 16 8 3 0.69 

15 Q2 0 6 15 10 3 0.69 

16 Q36 1 7 13 8 5 0.68 

17 Q28 2 11 9 7 5 0.68 

18 Q23 1 9 12 7 5 0.68 

19 Q22 2 7 11 7 6 0.68 

20 Q20 3 10 7 11 3 0.68 

21 Q18 0 4 6 17 7 0.68 

22 Q17 3 8 9 11 3 0.68 

23 Q15 0 12 7 9 6 0.68 

24 Q6 4 7 9 11 3 0.68 

25 Q3 1 6 9 13 5 0.68 

26 Q1 2 2 19 5 6 0.67 

27 Q38 3 4 10 11 6 0.67 

28 Q37 8 5 8 12 1 0.67 

29 Q32 5 4 9 11 5 0.67 

30 Q21 1 7 11 7 8 0.67 

31 Q13 1 3 12 8 10 0.67 

32 Q9 1 9 9 6 9 0.67 

33 Q4 2 7 7 9 9 0.67 

34 Q33 5 3 9 10 7 0.66 
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35 Q29 6 9 8 3 8 0.66 

36 Q8 1 10 9 3 11 0.66 

37 Q5 2 2 9 9 12 0.66 

38 Q14 3 0 7 11 13 0.65 

 

Decision making units and inputs and outputs: 

The number of the decision making units in this research is 60 branches from the Refah Bank, Fars 

Province. For analyzing the inputs and outputs, intermediate mode with value-added approach is used in which 

the inputs are the number of personnel, total facilities to total deposit (the ability of the bank to organize 

financial resources for repaying the obligations) and total current cost of the branches (consist of consumed 

water, consumed electricity, administrative requirements, office transportation, telephone,…..) and outputs are 

past due receivables to total facilities and effective deposits ( current loan without interest, loan without interest, 

short-term deposits, long-term deposits). In (A-1) illustration inputs and outputs used in the past studies has 

been shown. 

 
Illustration (A-1) 

 

Conclusion: 

In this research for defining the effect of the most important effective indexes on assessment of financial 

operation in Refah bank, Fars Province, we used the criteria such as investing capital, profitability, economic 

growth and cashing. To determine the importance of any index which was defined qualitatively, a questionnaire 

with 38 components was designed according to inputs and outputs and delivered to the bank experts, specialists, 

staff managers and executives. Then by using fuzzy logic model, the results as three inputs and two outputs 

which had higher certain numbers rather than others, were selected for defining the branches efficiency. 
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