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Abstract 
There are two general methods to evaluate the efficiency of decision maker 
departments: Parametric and non-parametric methods. In this paper, Data 
Envelopment Analysis (DEA), as a parametric method and Stochastic Frontier 
Function, as a non-parametric method were used to evaluate and grade different 
branches of social security insurance in Sistan and Baluchestan province. To do 
this, information related to input output of 12 branches of the province was 
collected for three successive years and different branches were graded based on 
the average efficiency of these two grading methods. Finally, using Paired t-test, 
the significant difference between the two applied methods were tested and 
confirmed. 
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INTRODUCTION 
With respect to the ever-increasing growth of technology, extensive amount of information, and 

development of various services, each economic firm needs to have necessary dynamics all the time to 
survive and compete with other firms in one industry; that is why controlling and evaluating activities of 
the firm continuously is an inevitable necessity. Therefore, insurance system is no exception and needs to 
be evaluated in this concern. In addition, efficiency of the insurance system is among the subjects, which 
are both important for their managers and supervisory system and customers. Because on the one hand, 
managers need to reach the highest level of efficiency to compete with other rivals, and on the other hand 
customers and supervisory system know that increasing efficiency will always be together with price 
reduction and quality improvement.           

Generally, efficiency evolution methods of the organizations are divided into two major 
categories of “parametric methods” and “non-parametric methods”. The topmost methods among the 
parametric methods and non-parametric methods are “Stochastic Frontier Function (SFA)” and “Data 
Envelopment Analysis (DEA), respectively. With respect to the entity of each of the methods, they have a 
series of advantages and constraints, some of which are explained as follows: 

A) Constraints of  Data Envelopment Analysis (DEA) 

- It is merely a mathematical method that is based upon the linear programming. 

- If only one of the input and/or output is changed, it causes fundamental changes in efficiency. 

- There is no general agreement on choosing the available input and output (Babaei, 2006, p. 65) 
B) Constraints of Stochastic Frontier Function (SFA) 

- It is inevitable to hypothesize a production function for each industry. 

- When the cost function is designed and/or estimated, it is hypothesized that the industries are 
acting quite efficiently or as “Beckers” and “Hammond” say, “The only distinguished deviation 
in this methodology is the random error.”  

- Normal distribution is the hypothesis, which is rather inflexible. Such a conception calculates 
inefficiency almost less than its (normal) level and as Berger and Humphrey say, “It causes 
variation in calculating efficiency of the manufacturing industries.” 
In this paper, we have attempted to grade social security branches of Sistan and Baluchestan 

province and compare the obtained results using Data Envelopment Analysis (DEA) and Stochastic 
Frontier Analysis (SFA).   
 

1- Theoretical Literature of the Research 
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As the importance of productivity was revealed during recent years, several researches were carried out 
in this field in the country and abroad. We present a summary of the articles made and researches 
conducted in this field as follows: 

- In a research carried out by Supachet Chansarn in 2008 called “Relation of Efficiency of 
Commercial Banks in Thailand Using DEA Approach”, the efficiency of 13 commercial banks 
were investigated between 2003 and 2006 using DEA method. In this research, an input, that is, 
number of staff and two outputs, which are interest income and other incomes, were considered 
to calculate DEA. Constant return to seale has been used for efficiency calculations. The results 
obtained from the research showed that the efficiency of banks with operation approach, which is 
growing gradually, is very high as their average efficiency in each year was above 90%. In 
addition, old commercial banks tried to compete with newly established institutes and, on 
average, they showed that they were more efficient than those institutions (Supachet Chansarn, 
2008).               

- Comparing DEA, DFA and SFA, Hjalmarsson (1996) concludes that the estimated amounts for 
efficiency in each of these models have considerable differences. Resti (1997), who obtained 
different results, believes that in case econometric methods and linear programming use similar 
inputs and conceptual framework, their results do not differ much. Berger and Mester (1997) 
compared DFA, SFA, Fourier Flexible Functional Form and translog form. They concluded that 
choosing efficiency-measuring method does not usually make any difference in terms of the 
average efficiency of industry and grading single firms (Ponari).           

- In an article called “Appraising and Analysis of Cost Efficiency in Greek Banks Using DEA 
Approach”, in 2007, Fotios Pasiouras, Emmanouil Sifodaskalakis & Constantin Zopounidis, 
appraised the efficiency of Greek cooperative banks, totally 16 banks, during 2000 to 2004. Using 
DEA method, they first appraised cost, expert and management efficiencies of the banks under 
study and then distinguished the effective interior and exterior factors in the various above-
appraised efficiencies using Tobit regression. The result obtained from their study indicates that 
the average deficiency of all the banks is 17.7. 

- Aghajani et al. (2009) presented a theoretical innovation based on the results of the earlier studies 
using theoretical comparison of some of researches carried out on the application of DEA in 
appraising organizations efficiency. On the basis of this, the results of the experimental 
researches were contrasted theoretically and their similarities and differences were extracted. For 
similarities, the following three items were quoted from other researchers: 
A) The ability to separate the efficiency appraisal of different organizational departments through DEA 
B) Data Envelopment Analysis, an appropriate method for appraising efficiency of organizational 

departments, and 
C) Efficiency in terms of organizations ownership   

For differences, the following three items were quoted from other researchers: 
A) Excellence Model is an appropriate criteria to appraise efficiency 
B) The excellence of CCR Model to other DEA models to appraise efficiency 
C) Type of ownership and other different results 

 

- Pourkazemi (2007) has investigated the efficiency of commercial banks using DEA and then 
graded them by different indices. Based on the research results in each of the banks, there are 
appropriate supervisions with high efficiency. Serving these supervisions as some examples and 
encouraging them, one is able to prevent low efficiency of the supervisions. Training condition of 
banks staff is not appropriate and their level of knowledge is as low as the diploma level. 
Therefore, planning to increase level of knowledge of staff takes priority in the present age that is 
called the Knowledge Era. Banks expenses are generally high. Although only depreciation has 
been considered and assets such as buildings and goodwill have not been regarded, planning to 
improve expenses, especially staff expenses of some banks and the interior decoration expenses 
are of paramount importance. 
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- Naderi Kazaj, in a plan called “The Study and Comparison of DEA-based Interest Banking and 
Interest Free Banking System in the World” in 2005 studied interest-free banking efficiency and 
compared the efficiency of the interest free banks with the interest banks in the world. In this 
study, he appraised the efficiency of 46 interest free banks and 64 interest banks in the world in 
2001 using CCR method and showed that the efficiency of interest free banks, which are working 
in a competitive environment together with interest banking banks, is more than the ones, which 
are working under the Interest Free Banking System.  

- Javanmardi, in a research called “Appraising the Efficiency of Branches Using Consolidated 
Method of data analysis and DEA” in 2007 attempted to investigate how to make an expert 
system through introducing a smart algorithm and identifying the effective elements in the 
efficiency of decision departments. After that, the proposed algorithm for virtual bank was 
implemented. The two tools of data analysis and DEA have been used to identify the hidden and 
examples among the different status of staff indices and efficiency. Decision Support Systems 
based on Neural Network Models have been proposed to predict the efficiency of branches in 
different conditions.  

- Abbasian and Mehregan (2007) studied productivity of production elements using DEA. The 
results indicate that although the country’s economic productivity has generally been increased, 
the overall performance of economic activities cannot be justified, since they had the considerable 
amounts of material and human resources. Due to vastness of activities and having a large 
number of employees, service department suffers from more problems. Continuous growth and 
liveliness of service department are the major features of the successful and developed economic 
systems in today’s world. Therefore, paying no attention to the problems of this department, 
including low level of relative productivity, causes deprivation of growth opportunities and 
economic development and may create al lot of social, political and cultural problems in the 
future.                     

 
METHODOLOGY OF RESEARCH  
 
Type of Methodology  

The present research, in terms of procedure is known as ex post facto descriptive research, in 
terms of statistics and data collecting, it is known as a documentary research, and in terms of target, it is 
an applied research.  
 
Society and Sample 

Statistical population in the present research includes 12 branches of social security in Sistan and 
Baluchestan province. In addition, number of samples coincides with the statistical population. In other 
words, in this research, all the statistical population is studied as a sample. 
 
Research Variables  

DEA and SFA models compare alternatives or branches using the data of input and output 
variables. Therefore, the grade of each branch is calculated and presented in comparison with all other 
branches and based on the types of efficiency. The input variables are normally considered those, which 
are taken into account as the production element of the product or the presented services of the firm 
under study. For instance, labor force or production cost, raw material ... are all appropriate variables for 
the model, since, using them, services are produced. The output variables, as their names indicate, are 
those, which are the result of the firm’s activity.  
 
Input Variables and Production Elements:  

In this paper, studies have been conducted on the input variables of DEA and SFA models, for 
insurance industry and all the theories related to this field. The input variables whose statistics have been 
collected for all the 12 branches in question during three years (2007 to 2009) are as follows: 
- Number of staff  
- Average annual reward of staff 
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- Average of emoluments of staff 
The above variables are those important parameters that altering and optimizing them may 

directly effective in improvement of efficiency, productivity of staff and maximum efficiency of branches. 
Meanwhile, all branches have the statistics of above parameters.  
Taking the above three variables as the input variables causes all the variables and parameters effective in 
this concern are covered and used.  

The variables statistics model have been collected for three years. Average of the variables will be 
used for the analysis of efficiency and grading in order to rely more on the accuracy of the estimation 
results.  
 
Output Variables 

With respect to the working entity of the insurance, the output variables are as follows:  
- Administrative Expenses of branches 
- Sum of operating and non-operating income of branches (which is summarized as “branches revenues” 
in this paper)  
 
Analysis of Information  

The collected data was analyzed using DEA, DEAP software, SFA, and Frontier 4 software and 
the results obtained from the two models were compared using SPSS software.  
 
Grading Social Security Branches of the Province Using DEA  

To grade the branches using this method, the collected information has been calculated using 
DEAP software Variable Returns to Scale and Axis Output:  
 
Calculation of Efficiency Concerning Variable Returns to Scale and Axis Output: 

Efficiency of labor force in branches at the state of axis output and variable returns to scale was 
also calculated using DEAP software results of which are as below:  
Following table presents different efficiencies of the 12 branches of organization and type of their 
performance:  

Table (1) Types of efficiencies of different branches of the province and type of their performance 
at the state of the state of variable returns to scale and axis output  

Insert table-1 here 
 - It should be noted that the type of irs performance means the increasing returns to scale.  
Regarding the above table, branches 1, 4, 10, 11, 12 were considered as the effective branches of the 
organization in Sistan and Baluchestan province and the others are fallen within the group of ineffective 
branches. The ineffective branches should know their reference branches. Their optimized input and 
output should be determined. Meanwhile, surplus of agents of production is calculated for all the 
branches.  
 
Grading Branches using DEA method:  

To grade using DEA, first, one should grade the effective branches. Several branches may be 
introduced as the effective, even distinguished and reference branches; however, it does not mean that all 
of them are in one grade as far as efficiency is concerned. To grade these effective branches, we consider 
the reference. As mentioned above, for ineffective branches, one or many effective branches are 
introduces as samples. Now, each branch, which is introduced as the distinguished branch for the 
ineffective branches, takes the leading position among the whole branches, and accordingly, the second 
branch, the third branch … are graded.  

Above points were about grading effective branches. However, ineffective branches should be 
graded as well so that the weakest branch is recognized in terms of efficiency and productivity and 
position of each branch is distinguished in ranking. To grade the ineffective branches, we consider the 
average of different efficiencies (management, scale and technical efficiencies) at variable returns to scale 
mode. The higher the average efficiency of each branch is, the higher the grade of that branch will be. Of 
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course, the ineffective branches are graded after the effective branches. Regarding above points, grades of 
12 branches of the organization are shown as the following table:  

Insert table-4 here 
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Grading Social Security Branches of Province Using SFA method 
Generally, cost function of SFA model is as follows: 

iiiiiii upqTCTC   ,),(lnln  

iTC
Total cost  

iq output vector 

iq input vector 

i distortion expression 

i  and iu  are two separable statements with different probability distribution. 

iu  is non-negative random variable which shows cost inefficiency with irregular normal distribution in 

zero 
),( N

 . 

i  is the random error (distortion statement) which may be due to the measurement error or 
unimportant variable which have not been considered in the model or may have been imposed by (out of 
control) external shocks  to the economic departments. It has normal distribution. 
There are doubts over the real form of fraction distribution of inefficiency and it seems that the 
experimental evidence have not presented an acceptable and suitable criterion to remove the problem.  
Many reasoning has been adopted based on fraction normal distribution of random error; however, few 
reasoning has been adopted toward inefficiency of distribution. Among the proposed distributions for 
the form of the inefficiency fraction is logarithmic normal distribution or (logarithmic) irregular normal. 
In addition, one-way normal distribution and gamma distribution have been used in the experimental 
studies. Musen (1977) has used Wigner’s exponential distribution and half-normal distribution. These 
consequential forms show that the firms have been distributed fairly close to the efficiency level and they 
will evenly be diminished with the increase of inefficiency. In spite of this, adopting a robust reasoning 
toward a special distribution form for them would be difficult.      
Econometric estimation of the cost function requires selecting the form of function. In this paper, the 
function is defined as below: 

,)ln( 210 ititititit uLnPQLnTc    

itTC
 is the total cost of the ith branch and in the year t (total amount of personnel expenses and 

administrative costs), itQ  output (here, total income of the branch), itj
P

is the output cost  (cost of labor 

force which is obtained from dividing personnel expenses to the number of personnel), itj
P

is the random 

error and itu  is the cost ineffectiveness.     
The above model has been estimated using Frontier 4 software and the results obtained from the 
estimation are as follows: 

ititit LnPQLnTc 52.075.009.2)ln(   

Based on the results obtained from the model, t statistic that is related to the model’s variable coefficients 
is significant at the level of significance of 90 percent. Summary of parameters of the model are 
mentioned in the following table: 

Insert table-5 and 6 here 

Likelihood ratio test with the amount of LR=129.5 also indicates that by taking the probability of 
95% (level of significance of 1 percent), H0 hypothesis in which the amount of gamma statistic is equal to 
zero, is rejected. Inefficiency results obtained from the estimation of cost function at this state is as 
follows: 
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Based on the result obtained from the above model, the average of inefficiency of the branches, during the 
study period, decreases from 1.50 in 2007 to 1.07 in 2009. In other words, the average of inefficiency of 
different branches of social security in Sistan and Baluchestan province has been decreasing for 3 recent 
years.    
 
Comparison of the Two Grading Methods Using Paired t-Test   

With respect to the results obtained from the two parametric and non-parametric models, 
grading significant relation has been studied in this section. To do so, first, grading of different branches 
of social security of the province by the two methods is shown as below: 
Table (7) Grading of different branches of social security in the province by the two parametric and non-
parametric methods 

Insert Table-7 here 
Regarding the fact that two different methods have been used to grade the branches, the paired t-

test is used to compare both methods. Results of the test are shown in the following table:  
Table (8) Software output which contrasts grading of insurance branches by two methods 

Insert table-8 and 9 here 

Based on the results obtained from the above experiment, since the estimated statistic t, is less 
than 1.96 at the level of significance of 95% (and the estimated Sig is 5% bigger at the confidence interval 
of 95%), it is confirmed that there is a difference between grading branches using DEA and SFA.  
 
CONCLUSION AND DISCUSSION 

One of the characteristics of parametric and non-parametric performance appraisal models is 
grading different firms, which follow the identical performance. Each of these models attempts to 
appraise the efficiency of economic firms using different methods. DEA appraises performance of firms 
using optimization methods and SFA model does it using regression methods. Dealing with different 
issues, such models sometimes offer identical results and sometimes offer different results. In this 
research, it is confirmed that there is a significant difference between the results obtained from both 
models; however, it is not discussed that which model has more authentic results, which may be the 
subject of a new research.      
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Type of 
Efficiency 

Technical 
Efficiency 

Management 
Efficiency 

Scale 
Efficiency 

No 

- 1 1 1 1 

Irs 0.963 1 0.963 2 

Irs 0.775 1 0.775 3 

- 1 1 1 4 

Irs 0.763 1 0.763 5 

Irs 0.804 0.910 0.883 6 

Irs 0.697 0.790 0.882 7 

Irs 0.552 0.625 0.882 8 

Irs 0.899 1 0.899 9 

- 1 1 1 10 

- 1 1 1 11 

- 1 1 1 12 

- 0.869 0.944 0.918 
Average 

Efficiency 

Source: Findings of research 
 

Table (4): Grades of different branches of the province in terms of efficiency using DEA method  

Grade Branch 

1 1 

2 9 

3 12 

4 5-2 

5 11-10-4 

6 3 

7 6 

8 7 

9 8 

Source: Researcher’s Calculations 
Table (5) Estimation of parameters of Stochastic Frontier 

Model 

P
ar

a
m

et
er

 

Variables 
T- value Coefficient 

6.35 2.09 α0 Fixed Coefficient 

13.06 0.75 α1 Ln(Q) 

7.7 0.52 α2 Ln(p) 
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1.81 0.043 Sigma 

1.96 0.28 Gama 

169.6 Log- likelihood 

129.5 LR Test 

2.17 
Average of inefficiency of all 

branches within 5 years 

 Table (6) Average of inefficiency of different branches of social security in the province within 3 recent 
years 

Branch 2007 2008 2009 

Average 
inefficiency 

of 3 years 

Grading branches 
based on efficiency 

1 1.13 1.03 1.00 1.05 3 

2 1.16 1.04 1.01 1.07 4 

3 1.29 1.07 1.02 1.13 7 

4 1.21 1.05 1.01 1.09 6 

5 1.12 1.03 1.01 1.05 3 

6 1.12 1.03 1.01 1.05 3 

7 1.18 1.04 1.01 1.08 5 

8 1.35 1.08 1.02 1.15 8 

9 1.07 1.01 1.00 1.03 2 

10 3.87 1.45 1.10 2.14 10 

11 1.05 1.01 1.00 1.02 1 

12 2.47 1.28 1.07 1.61 9 

 
Insert table-7 here 

Branch Grading By DEA Grading By SFA 

1 1 3 

2 4 4 

3 6 7 

4 5 6 

5 4 3 

6 3 3 

7 8 5 

8 9 8 

9 2 2 

10 5 10 

11 5 1 

12 3 9 

Table-8 Paired Samples Statistics 

  
Mean N Std. Deviation 

Std. Error 
Mean 

Pair 1 DEA 4.5833 12 2.31432 .66809 

SFA 5.0833 12 2.90637 .83900 

  



  Business Management Dynamics  
Vol.1, No.6, Dec 2011, pp.23-32 

   
©Society for Business and Management Dynamics 

 
Table-9 Paired Samples Test 

  Paired Differences 

t Df 
Sig. (2-
tailed) 

  

Mean 
Std. 

Deviation 
Std. Error 

Mean 

95% Confidence Interval of the 
Difference 

  Lower Upper 

Pair 1 DEA - SFA -.50000 2.87623 .83030 -2.32747 1.32747 -.602 11 .559 

 


