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Abstract—Data envelopment analysis (DEA) and fuzzy methods
have been used for evaluating the efficiency of decision making units
(DMU) that falls into two categories of efficient and deficient units.
Decision making units could be schools, banks, hospitals, etc. In this
research paper, affecting indexes on the efficiency of Azad
Universities are introduced which some have Fuzzy parameters. The
relative efficiency of these parameters were evaluated using DEA and
through collecting data from high schools. Alternatively, the
inefficiency sources are determined for the deficient units and some
strategies are suggested to achieve efficiency boundaries and
performance improvement.

1. INTRODUCTION

The efficiency of any organization is important and an
effective technique is required for the assessment of its
performance. Data envelopment analysis (DEA) is a non-
parametric method for estimating the efficiency of decision
making units with multiple inputs and outputs [1-3]. It can be
used to measure the efficiency of a single-input single-output
ratio to a multiple-input multiple-output ratio by using a ratio
of the weighted sum of outputs to the weighted sum of inputs
[2, 4].

The measurement of efficiency is of great importance due to
its significance economic consequences [5, 6]. The accuracy in
the measurement of inputs and outputs was required in
traditional DEA methods such as CCR and BCC [2, 4].
Although, various techniques are applied to compare the fuzzy
numbers, DEA has several advantages such as functional
relationship between production inputs and outputs [7].
Moreover, it is a suitable route for the assessment of multiple
inputs and outputs efficiencies [6, 8]. Fuzzy approach is a
suitable technique when we face inherent imprecision or
vagueness [9]. Efficiency is a concept of enhancement which
is considered to improve the level of well-being. It is defined
as the ratio of output to input in economics and its value is
always smaller than 1 [5].

Several factors have positive effects on the enhancement of
efficiency of universities such as teacher quality (both

qualifications and experience), the size of universities, and
number of students in a school, management [8] and
reallocation of existing expenditures [6] in right ways, place
[3] where schools are built.

In this study, we propose an interactive evaluation process for
the measurement of the relative efficiencies of a set of DMUs
in fuzzy DEA with consideration of the DMs’ preferences. We
have constructed a linear programming (LP) model with fuzzy
parameters and calculate the fuzzy efficiency of the DMUs for
different inputs [7, 10-13]. We then evaluated the performance
of Azad Universities during the academic year 2010-2013. Our
sample consists of 75 Azad Universities. We consider that the
variables with missing values are of fuzzy nature. The main
aim in university assessment is to evaluate the fact that how
much the provided resources or inputs to the universities have
been efficiently used and had impact on universities efficiency
or performance.

2. REVIEW OF LITERATURE

Previous studies on the performance and efficiency of
educational centers using non-parametric fuzzy DEA methods
include notably fuzzy set algebra developed by Lotfi Zadeh
(1965), fuzzy mathematical programming approach by
Sengupta (1992), and a mathematical programming approach
using transforming fuzziness by Triantis and Girod (1998).
Guo and Tanaka (2001), Led6n et al. (2003) and Lert-
worasirikul et al. (2003) proposed three similar fuzzy DEA
models [4]. For the first time, Charnes, Cooper, and Rhodes
(1978) [6], introduced a DEA method for determining the
efficiency of decision making units. In 1993, Anderson and
Peterson [2] proposed the super-efficiency method for ranking
efficient DMUs [1, 14].

3. THEORY OF DATA ENVELOPMENT ANALYSIS™

There are different factors which are affecting on the
efficiency of universities such as the administrator of
universities, efforts of the authorities and the director general,
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in line with supply and resource allocation, and their
geography location. Data development analysis is an
important route to assess the efficiency of decision making
units. DMU’s usually use a set of input parameters and convert
them into a set of output parameters. DEA successfully divides
DMUs into two efficient and deficient decision-making units.
This study evaluates the relative efficiency of high schools
using input parameters such as; 1) Administrative staff,
administrative office, experience, edge, degree, experts. 2)
Educational space and Facilities high schools such as
laboratories, workshops, site audiovisual, 3) Teaching staff
such as research performance (number of papers, writing
books, translating books, conferences, studies, workshops
made up), and 4) Quality of education and output indicator
includes; 1) Graduates percent passing Il) The number of
students passing. Moreover, the outcome of each session such
as homework, midterm exams and participate in class and
answer questions during teaching is evaluated. All these
factors contribute to the final grade teacher for assessing
student abilities. A performance result comparing inputs and
outputs is a single decision maker. The efficiency related to a
single input and output is defined as follows:

Efficiency=(output / input) ()
In the case of one input and one output, the single decision
maker j-th (j=1, ...., n) by taking X;jto produce output Yj, the
efficiency (performance) of ky, the Ey have to be shown by the
following fraction is calculated:

_ Yk
B =2, 2

In case of multi-input and multi-output, if the price (weight) to
specify all possible outcomes and the cost (weight) of all
inputs is known, the efficiency (performance) is calculated
from the following equation:

_ Yr=1 UrYrj
k= I vixij )
Where u, price (weighted) outputs have r (r=1, ...., s) and v;is

the cost of (weight) of input i, (i=1, ..., m). This functionality
is known as economic efficiency, relative performance of each
unit by dividing the unit's performance to the greatest
efficiency is achieved. Thus, the relative efficiency of units is
always less than or equal to one [6, 7, 10]. For example, the
relative performance of the ky, is displayed by REy as follows:
— Ey

REk ~ max {Ej:j=1,...,n} (4)
Production function shows the maximum amount of output
that can be achieved from different combinations of inputs.

3.1. Fuzzy BCC Model

Nature of BCC model in input, output, and dual Pt decision
unit for evaluating the input and output of fuzzy numbers,
triangular and trapezoidal fuzzy numbers are obtained similar
to that one of these models in the following cones [15];

Min 6,
n m m .
S-thzllj xij < prip ,i=1,....m

n p P
Yicid X < Opxp, i=1..m

IA

n o
j=1% i
n m
Xi=14 vy

n p
j=14 Yy j

o —
Opxjp ,i=1,...,m

v

Vip o 1=1,...8

v

yrpp ,r=1,...8

\%

n o [ —
i=1 A Yy = Yrp o r=1.8

j=14 =1
420,
j=1,....n (5)

Azad universities often have efficiency with variable scales.
This means increasing the ratio of inputs to a constant does not
necessarily increase the outputs by same proportion. For
example, if educational facilities, number of staff and so on
increase twofold proportionally, outputs such as the number of
students and academic quality do not necessarily increase
twofold. Output may increase less than 2, equal to 2 or greater
than 2. Thus, a range is used with variable scale. This means
that the BCC model should be used to calculate the relative
performance of high schools. A linear programming problem
must necessarily be solved for each high school. This
computer program is written using GAMS software which
results are discussed below. The modified model from the
Azad universities evaluation, with 4 inputs and 2 outputs, can
be written as follows:

. 1o4  si
Min p=q =), —
p q 4 1_1Xip

s.Xio1 Xy +s; =qxy 171, 4
+ — _
?:1)b367 =S =qYp.r7l2
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W + 57 =1t

tZEZ
A4 =0 (6)

Model must be solved 6 times per training group. After
solving the model L (optimal value of the objective function),
the vector of this group is obtained, followed by a suitable
model for inefficient groups to achieve the level efficiency
[15].

4. METHODOLOGY

Certain parameters are used in order to assess the efficiency of
Azad Universities. The number of these parameters was over
70 which are merged due to the similarity between some of
them. Parameters are classified into two categories; inputs and
inputs.

4.1. Inputs parameters
4.1.1. Educational space

This parameter indicates the use of educational facilities at
each university which composed of variety of factors
including total area, the entire infrastructure, the number of
classes, sports facilities, libratory, library and so on in which
all the above factors are merged together with the help of
some weights in order to quantify the overall educational
space of each university as an index. Educational space
scoring parameter can be obtained for each school by a linear
combination of features including multi's Azad university (o),
the number of non-class room (a;), the number of classes (a3),
total area (o4), and useful area (as) using the following
formula:

1= 2N (01) +3N (02) +5N (a3) 2N (o) 3N (as)  (7)

For example the calculation for high school no. Ss;is as: 25(9)
+2(5176) +7(1792) =23121

In the above equation N () function is the normal mechanism.
Educational environment is a parameter in the interval [79.12
and 55.40].

4.1.2. Administrative Staff’s Score A parameter that each
university has been obtained by a linear combination of the
following factors was considered for administrative staff of
each university according to the experience, work duration and
academic qualification. Administrative staff’s scoring can be
stated as:

I, =2(Diploma number)+3(A.A.number) +5(B.A.number)
+7(M.A.number) +3(Registrar number) +1(servitornumber)
+2(0-5 work experience) +3(work experience 5-10)+4(10-15
years of service) +5(15-20 work experience) +7(20-25 work

experience) +9(25-30 work experience), or it can be rewritten
as:
|2=
2N(b1)+3N(b2)+5N(b3)+7N(b4)+3N(bs)+1N(bs)+2N(b;
)+3N(bg)+ 4N(bo)+ SN(b10)+7N(b1;)+9N (b12) ®)

N(.) is the normal mechanism function, and b is a parameter of
each above factor’s.

4.1.3. Academic Staff’s Score Some advantages should be
considered for all academic staff in a high school. A parameter
for each university has been obtained by a linear combination
of factors include teachers and trainers based on years of
teaching experience, educational qualifications etc. The
academic staff’s score can be calculated as follows:

I;=[Average work experience for teachers) + (number of
expert/Total) + (number of Diploma) + 2 (number

of Associate degree) + 4 (number of bachelors) + 5 (number of
masters)]/ number of classes.

It can be written as follow:

13=N [NX;+N(X2/X3) +NX;+2Nx5+4Nxs+5Nx7]1/NXg (9)
4.1.4. Academic Quality of 1% Semester This parameter
indicates the quality of the students at the beginning of the
course. We want to know how good a student has started the
course and finally, how this quality will be changed.
Therefore, it is composed of the percentage of students’
passing in various subjects.

4.2. Outputs parameters

4.2.1. Number of Students This parameter is composed of the
number of students indifferent years that is the sum total of
universities students at different levels.

4.2.2. Passing  percentage (Students  Academic
Performance) One of the most important criteria in
evaluating the relative performance of each university is
student’s educational quality. This performance is the result of
students passing scores in various subjects. Since the passing
percentage of each subject may differ from one to another,
hence, special coefficients were calculated with some weights
in this study. With the help of these weights, the total weighted
percent of total passing in various subjects have been
calculated. The obtained passing percentage which is a
qualitative option was converted to a fuzzy option and then to
specified numbers using related fuzzy theories. Finally, the
weighted average of these coefficients is considered as the
final weight.

5. RESULTS AND DISCUSSION

In the DEA approach, we have chosen an input orientation and
assessed its corresponding efficiency. Optimal decision has to
be made efficiently and optimal utilization practices to assess
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which is the maximum expected result that is achieved by S3 13558.00 80.00 34.99 71.68
schools directors. Obviously, in order to use the resources S4 6831.00 51.00 31.12 60.30
properly, decreasing the cost of inputs and increasing the Ss | 18096.00 102.00 11.60 55.89
outputs are essential. In other words, by reducing the number Sg | 18071.00 | 105.00 16.30 65.68
of input, output can be increased in order to be more effective, Sy | 30336.00 | 87.00 2443 47.31
and both have been done to evaluate the effectiveness of Sg | 17151.00 | 27.00 35.15 45.58
universities. Therefore the above indicators from qualify to Sq 3592.00 35.00 26.25 5746
fuzzy and from fuzzy to quantity have been studied using data glo ;822'88 g'gg ﬁgg gg'gg
envelopment analysis BCC model by applying GAMS sll 1759300 | 121.00 10.99 56.83
software, and then efficient DMUs and inefficient DMUs are SE 17593:00 110:00 11:34 65:50
c_om_pgred with e_ac;h other’s [15]. .Usmg BCC m_odel, the S, | 32424.00 61.00 001 64.05
significance cqefﬂments of each _subject can pe obtained. The Sis 32424.00 57.00 959 71.95
parameters which have been studied are listed in tablel. Sy 20275.00 101.00 16.46 08.41
Si7 20956.00 81.00 13.95 72.06
Table 1: Parameters Sis | 20956.00 95.00 10.73 83.49
No. Subject Significan| No. Subject 219 240057205'0000 iggg 143'5876 ;gla;g
Ce 20 . . . .
Coefficie Coefficien Soq 2250.00 51.00 28.95 72.61
nt t S,y 6093.00 38.00 14.31 72.84
1 |Quran 0.77 15 |History 061 S 10947.00 97.00 13.14 85.79
2 |Islamic Insights | 042 | 16 |Geography 0.64 Sp | 10897.00 87.00 14.65 84.69
3 |Arabic 0.69 17 |Social Science 0.61 Sps | 19715.00 128.00 8.81 63.69
4 |Mathematic 0.76 | 18 |Economics 0.59 Spe | 1979500 | 111.00 13.89 80.41
5 |Physics 0.74 19 [Sport 0.59 Sy7 2895.00 47.00 43.25 83.28
6 |Chemistry 071 | 20 |Defense 0.47 228 g%g-gg 1%-88 2-2‘11 ;g-ié
Teachings 29 . . . .
7 |Biology 0.74 21 |Literary Terms 0.56 S0 | 21662.00 62.00 6.71 76.62
8 |Geology 0.61 22 |Literary History|  0.54 Sy | 21662.00 84.00 9.36 80.83
9 |[Curriculum 0.35 23 |Sociology 0.59 232 ggiggg 421288 gggg ;ggg
Designing 33 . . . .
10 |Literature 0.78 | 24 |Philosophy 0.52 Saq | 11596.00 107.00 29.69 58.28
11 |Computer Basics| 0.73 25 |Dialectics 0.54 Sz | 11596.00 117.00 12.44 62.09
12 |English 0.74 | 26 |Psychology 0.68 Sgs | 10368.00 66.00 8.69 7511
13 |Accounting 0.35 27 |Technical Jobs 0.53 Sy | 23121.00 90.00 16.79 90.60
14 |Art 0.52 S3g 23121.00 78.00 174 67.85
Sag 3773.00 19.00 8.71 95.47
S 13883.00 82.00 12.20 89.07
The efficiency of university is calculated using DEA models. Sy | 12909.00 140.00 14.23 91.07
Then, the rate and extent of weakness of each deficient Siy | 22690.00 | 41.00 25.54 62.81
university is determined for each input and output parameters. S | 6122000 | 182.00 | 1261 60.43
Each Azad university makes use of four inputs (Educational Sas 61220.00 127.00 28.85 81.95
space, Administrative staff, Academic Staff, and Academic Sus 9856.00 76.00 S A 85.19
Quality of 1% semester) to produce two outputs (Academic Sus 9856.00 78.00 11.52 84.19
: o S. | 18533.00 46.00 8.53 59.82
Quality of 2™ Semester and Number of Students). The method S 359200 36.00 26.69 6112
; . . 8 . ) . .
of data collection and concluding parameters are described as S 3592.00 36.00 26.69 3707
follow: Se, | 18546.00 | 65.00 39.86 78.79
Ss; 30642.00 145.00 10.73 88.73
5.1. Inputs Ss, | 30642.00 88.00 10.22 84.63
The input data of the Azad Universities are summarized in the | ppus | EdUcationa Adn:i'C;Stra Edlrjlg?tlo 1* Semester
table 2. The related parameters for inputs include: I'space staff staff | €ducational Quality
Table 2: Inputs Data of High Schools 2: 51511766?000 3388 375.,'5661 ggi’g
DMUs Educationa Ac_iministra Educatio 1% _Semester _ Sss 11170.00 57.00 8.71 75.74
| space tion staff | nal staff |Educational Quality Sse 8305.00 68.00 12.69 82.79
S, 2438.00 38.00 66.27 88.37 Ss7 8305.00 78.00 10.26 80.76
S, 3709.00 49.00 27.95 84.26 Sgg 30336.00 154.00 15.38 61.69
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The output data of the Azad Universities are summarized in
the tables 3 and 4. The data is analyzed by modeling as like
the following graph. It is defined from left side as: ineffective,

Ses | 3500.00 26.00 24.16 60.65
Se; | 3500.00 26.00 24.16 62.85
Se; | 23118.00 | 62.00 4.70 71.62
Se, | 3875.00 42.00 8.78 76.53
Ses | 3875.00 42.00 8.78 49.31
Se. | 1951500 | 24.00 24.11 94.05
Ses | 14650.00 | 59.00 18.84 91.84
Ses | 4176.00 27.00 11.02 80.44
Se; | 3200.00 46.00 31.40 86.59
Ses | 2675.00 42.00 18.04 95.67
Ses | 15908.00 |  10.00 19.20 100.00
S, | 36920.00 | 105.00 9.61 55.62
S, | 36920.00 | 103.00 12.36 66.34
S, | 1162800 | 105.00 9.61 99.94
S, | 5549.00 23.00 29.62 92.60
S, | 5950.00 31.00 33.41 78.99
S, | 23121.00 | 68.00 11.84 8080 nifican

5.1.1. Educational space The parameter indicates the rcaete of
using educational facilities available at each university. This
range is (61220-2250) with the average of 14950.07across all
high schools.

5.1.2. Administrative staff It simply refers to a parameter that
reflects the quality and quantity of administrative staff at a
university including director, deputy, registrar and servitors.
The index range is (10-182) with an average 0f69.48.

5.1.3. Academic staff It is a parameter that reflects the quality
and quantity of universities lecturers. The range of variation is
(66.27-.91) for this index which shows a very large extent and
reflects differences in the teachers quality of training at two
universities. The average is 17.94 for this parameter which
shows the low status of the teaching staff in the majority of
Azad universities in terms of quality and quantity.

5.1.4. Academic Quality of 1% Semester This parameter
shows the quality of the students in the first semester. Since
the evaluation of the university in second semester is aimed,
so we wanted to know that students had what qualities at the
beginning of the second semester and by what means they
achieve the quality at the end of the second semester. The
index changes in (100- 37.07) range with the mean value of
74.75 [15].

5. 2. Outputs

5.2.1. Academic Quality of the 2" Semester It is a parameter
that reflects the quality of Azad university in the second
semester and composes of the percentage of students passing
various subjects. It varies from100 to32.86and has the average
of 78.18.

5.2.2. Number of Students It is composes of the total number
of students from different levels and varies at (855-15)
distance with the 273.16 average.

less effective, middling, high, very much [15].

Table 3: Output data of high schools

High School Second Semester Student Number
guantitative
S 73.74 27.00
S 84.03 61.00
S3 64.34 210.00
Sy 84.75 204.00
Ss 77.66 346.00
S 76.20 475.00
S; 62.67 500.00
Sg 51.98 106.00
Sy 49.20 81.00
S1o 89.37 410.00
Su 82.59 390.00
S 68.38 496.00
Sis 85.43 457.00
Siua 75.03 211.00
Sis 69.65 229.00
Sis 98.74 185.00
Si7 83.02 429.00
Sis 90.50 420.00
Sio 82.13 90.00
S 63.10 412.00
Sx 73.42 81.00
S» 71.46 94.00
S 86.43 470.00
S 91.42 442.00
Sy 74.07 370.00
Sy 74.07 370.00
S 87.63 510.00
Sy 67.79 80.00
S 95.37 155.00
Sx 100.00 92.00
S3o 71.43 469.00
Sa 76.16 430.00
Sa 74.40 136.00
Sas 95.52 90.00
Sa 48.09 420.00
S35 81.71 403.00
Sz 84.30 386.00
Sx 75.51 392.00
Table 4: Output data of high schools
High School Second Semester Student Number
quantitative
Sas 74.91 374.00
Sag 53.36 40.00
Sao 88.46 206.00
Sa 94.87 266.00
S 69.92 207.00
Sas 68.21 633.00
Sus 100.00 84.00
Suss 80.27 300.00
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345 o0 = 0.94 L0
47 . .
Si 32.86 99.00 S7 1.00 Sas 0.74
S 41.04 81.00 Sg 1.00 S 0.72
Sgo 81.06 224.00 Se 0.69 Sy 1.00
Se; 91.81 669.00 1.00
S., 88.20 664.00 Sto i Sas 0.60
Sss 99.39 330.00 Sy 0.98 Sao 1.00
Ssa 88.75 610.00 Sip 0.96 Sso 0.61
Ses 88.76 420.00 S 1.00 Ser 1.00
508 600 100 100
57 ' ' S 1.00 S
See 74.60 630.00 15 X 0.58
Seo 50.16 159.00 S 0.84 Ss4 1.00
Seo 9253 39.00 Si7 0.89 Ses 1.00
Se1 65.35 330.00 Sig 0.87 Ss6 0.74
Se2 62.37 70.00
Ses 51.88 18.00 S 1.00 Ss7 0.84
Sea 88.23 15.00
Ses 96.92 100.00 Table7: Efficiency of High Schools
Ses 72.00 139.00
Se7 100.00 24.00 High School Efficiency High School Efficiency
Ses 97.52 65.00 Sy 1.00 Seg 1.00
Seo 55.91 78.00 S 1.00 Ss9 1.00
S0 65.18 370.00 Sy 0.54 Seo 1.00
S, 99.95 310.00 S S
S+, 96.39 189.00 2 0.94 o 0.85
St 82.86 124.00 Sa 1.00 Sez 0.50
S 82.86 80.00 Sas 1.00 Se3 1.00
Sy 72.38 855.00 Sz 0.96 Ses 0.11
) . Sa7 0.83 Ses 0.48
Table 5: Results of variance S 100 Ses 100
Pa rameters Range of Mean | Variance Syg 1.00 Se7 1.00
Input Educational [6\{;1;5&2220] 14950.07 | 14539637 >0 0.90 S 199
nputs ucationa - .
space [182-10] 69.48 | 7.00 Sa1 0.76 Seo 1.00
4827.47 Sa 0.98 S 1.00
Administrative | [66.265-0.913] 17.94 S 0.82 S 0.65
staff [100-37.0663] | 74.75 | 32191 S : i :
5749 57 Say 1.00 Sy, 1.00
Academic Staff Sas 1.00 Stz 1.00
Academic Sss 0.82 ST 0.59
(?uality Sa 0.71 S7s 1.00
of 1% Semester S 0.76
Outpu Academic [100- 32.8648] | 78.18 | 6111.96 38 .
ts Quality of ) S
2" Semester, [855- 15] 273.16 | 74616.39 Table 8: All input and output efficiencies
Number of
Students hgiH | tupnll | tupnl 2 | tupnl3 | Input4 |uptuOl | uptuO2
ohcs t t
Table 6: Efficiency of High Schools lo
- — - — S 1.00 1.00 1.00 1.00 1.00 1.00
High School Efficiency High School Efficiency S, 1.00 0.91 033 0.91 113 205
Sy 1.00 Sa 1.00 S, | 100 | 086 | 042 | 100 | 1.08 | 2.64
S, 0.55 S0 0.52 S, | 100 1.00 1.00 1.00 1.00 1.00
Ss 0.61 Su1 0.85 Ss | 1.00 1.00 1.00 1.00 1.00 1.00
S 0.77 0.92 0.73 1.00 1.00 1.02
1.00 6
S To0 Se 01'307 S; | 1.00 1.00 1.00 1.00 1.00 1.00
Ss : Sz ' Se 1.00 1.00 1.00 1.00 1.00 1.00
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Sq 1.00 0.81 0.93 1.00 1.15 1.88 Se3 1.00 1.00 1.00 1.00 1.00 1.00
S1o 1.00 1.00 1.00 1.00 1.00 1.00 S 0.93 1.00 0.67 0.99 1.00 1.98
Su 1.00 0.89 0.62 0.98 1.10 1.00 Ses 0.52 1.00 1.0 1.00 1.00 3.26
S, 1.00 0.70 1.00 1.00 1.15 1.00 Sé6 1.00 1.00 1.00 1.00 1.00 1.00
Si3 1.00 1.00 1.00 1.00 1.00 1.00 Se7 1.00 1.00 1.00 1.00 1.00 1.00
Sy 1.00 1.00 1.00 1.00 1.00 1.00 Ses 1.00 1.00 1.00 1.00 1.00 1.00
Sis 0.67 0.94 1.00 1.00 1.00 2.65 Seg 1.00 1.00 1.00 1.00 1.00 1.00
Sis 0.41 0.58 1.00 0.91 1.00 1.33 S0 1.00 1.00 1.00 1.00 1.00 1.00
Sq7 0.72 0.86 0.72 1.00 1.00 1.13 So1 0.57 0.84 1.00 1.00 1.14 1.86
Sig 0.47 0.77 0.72 1.00 1.00 1.08 S7o 1.00 1.00 1.00 1.00 1.00 1.00
S19 1.00 1.00 1.00 1.00 1.00 1.00 S73 1.00 1.00 1.00 1.00 1.00 1.00
Sy 1.00 1.00 1.00 1.00 1.00 1.00 S74 1.00 1.00 0.69 1.00 1.00 2.52
Sy 1.00 1.00 1.00 1.00 1.00 1.00 Sz 1.00 1.00 1.00 1.00 1.00 1.00
S» 1.00 1.00 0.98 1.00 1.10 2.59
Sy3 1.00 0.87 0.60 1.00 1.03 1.16 6. CONCLUSIONS
S, | 0.90 0.88 0.52 1.00 1.00 1.00 The In summary, the data envelopment analysis model has
Sus 0.92 0.50 1.00 1.00 1.00 1.04 been successfully applied with fuzzy parameters to calculate
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