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Abstract

The main objective of this study is to measure the relative efficiency of Indonesian
universities in 2015. There are twenty five DMUs with four inputs and five outputs
that are analyzed. Due to the low number of Indonesian scientific publications, this
study analyses the performance of the top 25 universities based on the Webometrics
ranking as it has been used as one of the indicators of university achievements by the
Higher Education of Indonesia. The Data Envelopment Analysis (DEA) is used to
obtain the scores of efficiency, while the Fuzzy approach is applied to address the
possibility of errors from the auditor’s assessment in determining the input and out-
put variables correctly. The FDEA can be used in measuring the universities perfor-
mances under imprecise inputs and outputs. Both the CRS (constant returns to scale)
and the VRS (variable returns to scale) models are presented. The empirical results
show that 36 percent of universities perform efficiently on the CRS model while 52
percent of universities have efficient performances under the VRS model. Further-
more, the well-known universities have shown relatively low scores, which indicate
they need to improve their performances in publishing scientific work, as well as
providing useful information to the public through the official websites. Generally,
the results of the VRS model are better than the CRS model for both the DEA and
the FDEA methods.
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1. Introduction
Nowadays, the role of universities in a country is very important in creating high quali-

ty human resources so that they are easily adaptable to rapidly changing times. Coun-
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tries with qualified people tend to have higher quality education institutions. It is im-
portant to note that performance efficiency of universities can be used as inputs to the
government to allocate human resources optimally. By knowing the efficiency of uni-
versities performances the government allows to make future framework of long term
plans based on valid data. The low numbers of scientific publications of Indonesian re-
searchers have received special attention from the Higher Education of Indonesia. Ac-
cording to the Indonesian Institute of Sciences, there are only 4500 to 5500 scientific
works that have been published successfully. Moreover, the total number of interna-
tional level journal publications is only 415 works throughout 2015. Meanwhile, at the
national level there are 887 scientific papers that have been published. This figure is
very alarming when in comparison to the total population of Indonesia that reaches up
to 250 million [1]. This is a barrier for universities in Indonesia to enter the ranks of
World Class Universities. Therefore, Indonesian universities need to improve their ef-
forts not only in publishing scientific work, but also in providing useful information to
the public through the official websites.

This paper investigates the top 25 universities in Indonesia based on the ranking that
was conducted by Webometrics in 2015 in order to measure the efficiency of their per-
formances. The ranking of universities has some positive benefits, as not only does it
raise their prestige, but also can be used as promotional material to attract new stu-
dents. Webometrics is a system to measure and assess the progress of the world class
universities based on the university’s website. In its official website, Webometrics speci-
fies that the purpose of this ranking is to promote the presence of academic websites so
that scientific work and cultural knowledge can be accessed openly. The ranking of
universities through the website does not merely indicate the quality of the university in
general, but rather the power of its official website to produce scientific information for
public access. A publication based off of this rating is considered to be an effective way
to encourage universities around the world to provide better services to the community.
Another important aspect is the university’s academic communities, which are encour-
aged to be productive in research. Although there are still doubts about the level of va-
lidity, the Webometrics ranking has been used as one of the indicators of university
achievements by the Higher Education of Indonesia. The Data Envelopment Analysis
(DEA) method is used to measure the efficiency of universities performances. However,
this approach requires the accuracy and precision of the inputs and outputs. In reality,
available data are often vague; there are qualitative data or linguistic data. This study
applies the Fuzzy Data Envelopment Analysis (FDEA) to deal with undetermined data.
This approach may reduce the possibility of errors made by the auditor in determining
the input and output variables. Besides that, this approach tends to produce better re-
sults efficiency measurements due to the fact that the efficiency scores are not in crisp
numbers but are in the form of fuzzy numbers instead. The main purpose of this study
is to measure the performance efficiency of state and private university that are catego-
rized or ranked as the top 25 universities in Indonesia based on Webometrics ranking

by using the interval efficiency of FDEA.
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The applications of the DEA and the FDEA have been done in various fields of
sciences. [2], to investigate the efficiency of the bus transit system, while [3] the use of
the DEA method to measure the container terminal in Europe. [4], the DEA method is
also used to analyze the policing performances that focus on crime management un-
dertaken by the Audit Commission in England and Wales. The efficiency measurement
for the performance appraisal of employees is investigated by [5]. Whereas studies that
use the DEA method concerning airline efficiencies are conducted by [6] [7] [8] [9] et-
cetera. [10], used credibility approach of FDEA in measuring post offices performances
in Serbia. [11], the Fuzzy theory is applied to the measurement of bank efficiencies in
Tunisia using the DEA method. By using the financial and nonfinancial data, as many
as 14 commercial banks in Tunisia are used as DMU’s during the period 2010-2012.
The results report that small and mid-sized banks are the least efficient.

A large number of studies concerned with the performance of the education institu-
tions have been studied by researchers (see [12] [13] [14] [15]) [16], apply the method
in public higher education sectors. [17], use the DEA method to investigate the produc-
tivity growth in Australian universities while [18] uses the method to measure public
university performances in the Czech Republic. The efficiency measurements on uni-
versity departments are also studied by [19]. [20], compares the results of the classic
DEA and the FDEA in measuring and evaluating school activities in Turkey during the
period of 2012-2013 by using 25 high schools as the DMUs. The empirical results of
this study strongly recommend using the FDEA method to get more accuracy in mea-
suring school activities. [21], investigates the efficiency of business school performances
in Taiwan using the DEA method and the AR-DEA (Assurance Region-DEA) method.
The results report that public schools have better performances than private schools.
Furthermore, the empirical results indicate that the AR-DEA is better than the DEA.
[22], use the DEA method to evaluate the relative technical efficiencies of 30 academic
departments at the Islamic University of Gaza (IUG) during the academic period of
2004-2006. The results report that the average efficiency scored is 68.5 percent. Fur-
thermore, there are 10 departments performing efficiently. [23], evaluate the depart-
ment performances at Transylvania University during the years of 2014 & 2015. There
are 30 departments that are considered as DMUs with two inputs and four outputs,

with the results reporting that there are 12 departments with efficient performances.

2. Data Envelopment Analysis (DEA) and Fuzzy Data
Envelopment Analysis (FDEA)

2.1. Basic Model of Data Envelopment Analysis (DEA)

The DEA is a method for measuring the efficiency which is usually linked to the per-
formances of a unit, an organization or program that reflects on the ratio between out-
puts and inputs. A unit or an organization can be said to have an efficient performance
if the efforts that are being made can produce maximum outputs. It performs efficiently
when the minimum efforts can achieve a certain output. The most well-known method

to measure the efficiency of the performance is the Data Envelopment Analysis (DEA)
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method, which is a nonparametric approach based on linear programming to investi-
gate the DMUs with a lot of inputs and outputs. A DMU is said to be relatively efficient
if the efficiency score is equal to 1 (or efficiency value equals to 100 percent), however,
when the efficiency score is less than 1, then the DMU has an inefficient performance.
There are two models of DEA which are often mentioned in literatures, namely the
CRS and the VRS models. The CRS model (constant returns to scale) is developed by
[24] so it is also known as the CCR model. This model assumes that the ratio between
the addition of input and output is the same. Moreover, this model assumes that each
DMU operates at an optimal scale. Meanwhile, the VRS model (variable returns to
scale) is developed by [25] and is also known as the BCC model, which is a develop-
ment of the first model. This model assumes that each DMU is not or at least not yet
operating at an optimal scale. Then, the ratio of extra input and output is not the same,
which can either be an increasing return to scale (IRS) or a decreasing return to scale
(DRS). The CCR model defines the DEA efficiency as the ratio of weighted outputs to
weighted inputs subject to the condition that similar ratios for every DMU is less than
or equal to unity. Let X; denote the observed of input 7 for entity jwhere
X > 0,i=12,---,m;j=12,---,n and denote y,; as the observed output r for entity j
where Y > 0,r=12,---,5;j=12,---,n. The kline, ie. X, and Y,, of these matrixes
show quantified inputs/outputs of a unit DMU,. Then the mathematical form of the

CCR model for the selected entity & can be written as follows:

Z izlur yrk

max h, === (2.1)
Zizlvixik
Subject to
S

DY

+rn£1, VJ,J:_’]_,Z'...,n

2%
And

u,v, 2¢ r=12,---,sandi=12,---,m
where

h, : The relative efficiency of DMU,

U, : The weighted output r

V; : The weighted input 7

Yyt The quantity of output rproduced by unit j=1,2,---,n

X; : The quantity of input / produced by unit j=1,2,---,n

m: The number of inputs

s: The number of outputs

n: The number of entities

¢ : Small positive value

Equation (2.1) is nonlinear with fractional programming problem which have in-
tractable nonlinear and non-convex properties [24]. In order to solve Equation (2.1),

then it is transformed into a linear programming form is given as follows:
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maxh, = > U, ¥ (2.2)
r=1
Subject to
dVix =1
i1
S m
Zuryrk _Zvixij < 0, J =1,2,...,n
r=1 i=1
Or

S m
Zur Yo S zvi Xij
r=1 i=1

u,v.>e r=212---,sandi=12,---,m

r Vi =

The model above is a linear program that can be solved with a regular program for a
linear equation system. Due to the fact that the traditional DEA method is based on
frontiers or boundaries, it requires accurate and precise data to obtain good results be-
cause even a minor change of the data can change the measurement efficiency signifi-
cantly. Therefore, the selection of the DMUs and the variables of input and output
should provide valid and accurate data. However, most of the data available are not ac-
curate and precise, but they are complex and volatile, sometimes the data is qualitative
or even linguistic, thus the traditional DEA method is less suitable to be applied to these
types of data. The Fuzzy theory, which is introduced by [26], can be applied to this
model to deal with imprecise and vague data. The Fuzzy DEA model can be used to
deal with all kinds of input and output under fuzzy numbers. There are three main
procedures of fuzzy logic implementation, namely fuzzification, which is a process to
change the crisp numbers into fuzzy numbers. The Fuzzy inference system is a process
to explain the relationship between the input and output variables, while defuzzification

is a process of changing the fuzzy variables into crisp data.

2.2. Fuzzy Data Envelopment Analysis (FDEA)

The use of the fuzzy set theory on the DEA model is introduced by [27] by applying the
concept of the fuzzy linear programming to allow the fuzzy nature of the objective
function and constraints on the CCR model under conditions of imprecise data. The
study introduces two approaches to solve the DEA model when there is a lack of infor-
mation of input and output variables. The first approach uses a probabilistic efficiency
frontier to deal with the imprecise data which is generated by a stochastic mechanism
while the second approach uses the fuzzy theory with two types of membership func-
tions, which are the linear and nonlinear membership functions. [28], the use of the
fuzzy parametric programming to deal with the DEA framework when the production
plans are not shown in crisp numbers but in the fuzzy environment.

Generally, FDEA model is defined as follows. Let a group of n decision making units,
each DMU, (k=1,2,---,n) uses a set of fuzzy inputs X, =(X1, %5, %y ) to produce

a set of fuzzy outputs Y, = (Vs V2o, Vis) where components of X; and Y; are fuzzy
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numbers. Then the fuzzy CCR model can be formulated as follows:

maxh =3 U, ¥ (23)
r=1
Subject to
m
DX =1
i=1
s m _ .
Zuryrk _Zvixlj < 0, J :1’ 2,..., n
r=l i=1
u.,Vv, € r _1'2’...'5 and i :112’_”]m
where &, shows quantified inputs/outputs of a unit DMU, whereas symbols = and <

are fuzzy equality and inequality which means approximately equal to and approx-

imately smaller than. By using a specific a-level, where « € [0,1] , then the efficiency of

the DMU;, can be achieved by solving the following model:

Subject to

E, =max = iur (Vu)x (2.4)
r=1

S

E:ur(yﬁk)

r=1

oc—ivi (%)a<0; j=12,-n
i=1

V. 2 €;

u,v, 2¢ r=12,---,sandi=12,---,m

By using the a-level intervals the following model describes DEA model under fuzzy

theory:

Subject to

E, = max =3 [(yrk )'J (2.5)
mx -3, [(Vrk ), 0, )Z}
T
gml:vi (Xu)a;(xu)a 1
gur(yrk)“ _gvi (%), <0 j=12,+.n (2.6)
iur[(ym)'az(vrk)i]_ivi (Yu)i,;(fu)i 0 12

u,v, 2e r=212,.-,sandi=12,---,m

[29], mentions there are five approaches to solve the DEA model that provides fuzzy
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inputs and fuzzy outputs, ie, defuzzificztion, a-level based, fuzzy ranking, possibility
measure, and credibility approaches. The first is the defuzzification approach, where
the inputs under the fuzzy environment are converted into crisp values through the
defuzzification process. The crisp values are then solved by the usual linear program
while the a-level approach is solved by using parametric programming. Fuzzy ranking
approach produces the bi-level linear programming model, while the possibility ap-
proach is to change the FDEA into possibility models by using the possibility measures
and the chance-constraint programming. In order to determine the optimal range of
the DMUs efficiency (E,'I, Eg), the Equation (2.6) is decomposed to maximize the E!

and E, which are formulated as follows:

max E! = gur |:(7rk )LJ

— 1\ — \u
max E, = >u, [W} (2.7)

The Equation (2.6) and the Equation (2.7) are linear programming problems. Let
E" be the centre values, and then let (EC'Z, ET, E;) be the efficiency of a-cut. This
study uses the most popular FDEA method, the a-level approach, where the values of
the input and output variables are converted into interval values. In order to determine
the lower and upper bounds of the membership functions of the efficiency scores, this
method converts the fuzzy CCR model into the parametric program. According to [30],

the lower and upper limit values are calculated as follows:
a =a+a(m-a)
a,=b-a(b-m)

where @, represents the lower limit value, &, represents the upper limit value, while

m represents the central value of the variable, while 2 and b are identified as follows:
a=m-3,
b=m+§S,

where S, represents the standard error and is calculated by S, = S/ Jn. By applying
the a-level approach based on [30], the fuzzy data with interval values are analyzed by
using the FDEA method.

3. Results and Discussions

To evaluate the performance of Indonesian universities, the empirical data are derived
from the latest available annual reports from the Higher Education of Indonesia. A total
of 25 universities, both public and private that have occupied the top ranking’s based
on Webometrics, which is a web-based system of ranking, were selected as DMUs.
There are five outputs and four inputs that were analyzed. In addition to world ranking,
the indicators of university ranking used by Webometrics were considered as the out-

puts of this study. There are four indicators, ie., presence rank (20%), impact rank
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(50%), openness rank (15%) and excellence rank (15%). The presence rank represents
the number of web pages in the primary domain, including all sub domains and direc-
tories of the universities that are indexed by search engines. The impact rank shows the
quality of the content, which is evaluated through a virtual referendum by counting all
the external in links which are received by the universities’ web domain. The openness
rank represents the number of files in the form of Adobe Acrobat (.pdf), Adobe
PostScript (.ps, .eps), Microsoft Word (.doc, .docx) and Microsoft PowerPoint
(.ppt, .pptx), which are online under the universities’ domain. The excellence rank
represents the number of scientific publications are indexed by the Scimago Institution
Ranking and Google Scholar [31]. This research uses input variables that are directly
related to the real situation of the universities; the number of lecturers, the number of
students, the number of departments and A-accredited programs by Higher Education
of Indonesia [32].

Table 1 and Table 2 shows the expected values of input and output for measuring

the performances of the top 25 universities in Indonesia in 2015 while Table 3 represents

Table 1. Input.

Universities Lecturer  Student Department  Ratio
Universitas Gadjah Mada 2309 40,086 273 0.623
Universitas Indonesia 2237 43,791 246 0.508
Institute of Technology Bandung 1257 13,031 146 0.644
Bogor Agricultural University 1205 26,174 208 0.577
Brawijaya University 1914 54,145 157 0.344
Universitas Padjajaran 1819 27,265 191 0.309
Universitas Diponegoro 1679 42,430 142 0.366
Universitas Airlangga 1633 32,206 173 0.306
Universitas Udayana 1585 18,124 107 0.206
Universitas Syiah Kuala 1554 25,094 132 0.098
Universitas Hasanudin 1740 20,396 147 0.34
Institu Teknologi Sepuluh Nopember 988 14,657 65 0.6
Universitas Lampung 1186 20,951 107 0.168
Gunadarma University 1175 43,056 31 0.613
Petra Christian University 301 7852 19 0.632
Universitas Jendral Soedirman 1081 19,519 72 0.306
Universitas Ahmad Dahlan 532 19,166 38 0.184
BINUS University 1080 33,716 34 0.324
Universitas Pendidikan Indonesia 1281 30,233 174 0.299
Universitas Islam Indonesia 671 24,203 46 0.413
Universitas Terbuka 694 278,979 37 0.108
Universitas Negeri Semarang 1046 28,879 99 0.273
Telkom University 732 19,742 27 0.296
Universitas Muhammadiyah Yogyakarta 550 21,588 35 0.486
Universitas Negeri Yogyakarta 1041 22,922 133 0.293
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Table 2. Output.

Universities World rank Presence rank Impact  Openness  Excellence
ank rank rank
Universitas Gadjah Mada 724 95 245 1131 1990
Universitas Indonesia 809 120 342 1818 1877
Institute of Technology Bandung 895 331 489 1406 1914
Bogor Agricultural University 1321 106 1020 2240 2514
Brawijaya University 1333 205 484 2081 3204
Universitas Padjajaran 1492 952 708 2259 3032
Universitas Diponegoro 1517 242 527 1820 3689
Universitas Airlangga 1906 395 1068 2800 3746
Universitas Udayana 1959 1201 1674 2919 3204
Universitas Syiah Kuala 1976 619 3268 2981 2514
Universitas Hasanudin 2110 495 2872 3172 2984
Institu Teknologi Sepuluh Nopember 2169 522 1622 2236 4060
Universitas Lampung 2203 861 1606 3498 3689
Gunadarma University 2478 287 405 3354 5824
Petra Christian University 2510 792 2358 3630 3887
Universitas Jendral Soedirman 2554 1306 3403 3379 3529
Universitas Ahmad Dahlan 2726 2083 1707 3267 4706
BINUS University 2745 309 3541 3281 4172
Universitas Pendidikan Indonesia 2745 544 1092 1702 5824
Universitas Islam Indonesia 2812 718 884 2877 5824
Universitas Terbuka 2968 2450 1035 3919 5269
Universitas Negeri Semarang 3036 600 1158 3533 5824
Telkom University 3042 631 1311 3231 5824
Universitas Muhammadiyah Yogyakarta ~ 3042 1577 1213 2999 5824
Universitas Negeri Yogyakarta 3092 620 1761 2430 5824
Table 3. Descriptive statistics.
Variables Minimum  Maximum Mean Error Std. Deviation
World 724 3092 2166.56 150.17 750.851
Presence 95 2450 722.44 119.977 599.883
Impact 245 3541 1431.72 194.679 973.394
Openness 1131 3919 2718.52 151.356 756.779
Excellence 1877 5824 4029.92 278.246 1391.23
Lecturer 301 2309 1251.60 105.504 527.522
Student 7852 278,979 37,128.20  10,311.99 51,559.94
Department 19 273 113.56 14.544 72.72
Ratio of Accreditation 0.098 0.644 0.37264 0.033742 0.168709
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a general description of input and output variables.

The DEA approach is implemented to obtain the efficiency score for Indonesian
universities. By using the DEAP software, Table 4 shows the efficiency scores of each
university. However, there are two approaches of DEA that was produced as a compar-
ison, Ze., CRS and VRS. The scale indicates a comparison of the two models. The aver-
age of efficiency score is 0.749 and 0.839 for the CRS and the VRS models, respectively.
Table 4 reports that there are 9 universities or about 36 percent, that perform efficient-
ly. They are Universitas Syiah Kuala, Universitas Lampung, Petra Christian University,
Universitas Jenderal Soedirman, Universitas Ahmad Dahlan, BINUS University, Un-
iversitas Terbuka, Telkom University, and Universitas Muhammadiyah Yogyakarta.
Meanwhile, Universitas Negeri Yogyakarta and Universitas Udayana have relatively
high scores, ie, 0.941 and 0.917 respectively. Based on the description of the discrimi-
nation stages that are reported by [33] they should be then able to support the phase of

Table 4. Efficiency score of traditional DEA.

KD
+%%, Scientific Research Publishing

DMUs CRS VRS SCALE
1 0.168 Inefficient 0.423 Inefficient 0.397
2 0.229 Inefficient 0.417 Inefficient 0.549
3 0.367 Inefficient 0.808 Inefficient 0.454
4 0.383 Inefficient 0.582 Inefficient 0.658
5 0.356 Inefficient 0.452 Inefficient 0.788
6 0.465 Inefficient 0.670 Inefficient 0.694
7 0.393 Inefficient 0.471 Inefficient 0.834
8 0.509 Inefficient 0.598 Inefficient 0.851
9 0.917 Inefficient 1.000 Efficient 0.917
10 1.000 Efficient 1.000 Efficient 1.000
11 0.856 Inefficient 0.895 Inefficient 0.956
12 0.740 Inefficient 0.797 Inefficient 0.928
13 1.000 Efficient 1.000 Efficient 1.000
14 0.874 Inefficient 1.000 Efficient 0.874
15 1.000 Efficient 1.000 Efficient 1.000
16 1.000 Efficient 1.000 Efficient 1.000
17 1.000 Efficient 1.000 Efficient 1.000
18 1.000 Efficient 1.000 Efficient 1.000
19 0.777 Inefficient 0.921 Inefficient 0.844

20 0.905 Inefficient 0.952 Inefficient 0.951
21 1.000 Efficient 1.000 Efficient 1.000
22 0.835 Inefficient 1.000 Efficient 0.835
23 1.000 Efficient 1.000 Efficient 1.000
24 1.000 Efficient 1.000 Efficient 1.000
25 0.941 Inefficient 1.000 Efficient 0.941
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activity from the existing inputs with only 94.1 percent and 91.7 percent, respectively.
In other words, Universitas Negeri Yogyakarta needs to improve its performance by
around 5.9 percent to reach an efficient level while Universitas Udayana requires 8.3
percent to achieve an efficient performance.

Moreover, the results also indicate that there are 9 universities that have perfor-
mances below the average, ie, Universitas Gadjah Mada, Universitas Indonesia, Bra-
wijaya University, Institute of Technology Bandung, Bogor Agricultural University,
Universitas Diponegoro, Universitas Padjajaran, Universitas Airlangga, and Institut
Teknologi Sepuluh Nopember. The result is rather intriguing, as they are well-known
qualified universities in Indonesia. This can occur due to indicators that were used in
this study that only focuses on the university’s website. Furthermore, on the VRS mod-
el, there are 13 universities that perform efficiently (52 percent) whereas the rest need
to upscale their performances in order to provide efficient levels of performance. These
universities with perfect efficiency scores on the CRS model, have the same score on the
VRS model. Aside from them, Universitas Negeri Yogyakarta, Universitas Udayana,
Gunadarma University, and Universitas Negeri Semarang have efficient performances
while the lowest efficiency score of the VRS model is 0.417 (Universitas Indonesia). It is
fair to say that the VRS model provides better results than CRS model. Figure 1 below
shows the comparison of the traditional DEA efficiency scores between the CRS and the
VRS model.

To reduce the probability of errors during the auditor’s assessment in determining
the correct input and output variables, this study applied the fuzzy logic to the the DEA
method. In order to measure the universities performances by using the FDEA, the in-
put and output variables are analyzed by changing the data into interval data. This
study uses thea-level approach based on [30] to produce the interval data, in which the
standard errors of the 25 universities are applied to define the interval data. Table 5
and Table 6 show the results of the FDEA analysis. The average efficiency scores of the
CRS model are (0.706, 0.743, 0.780) while the lowest efficiency scores are (0.110, 0.165,
0.219). The average efficiency scores of the VRS model are (0.802, 0.835, 0.868) while
the lowest scores are (0.283, 0.400, 0.497). Figure 2 shows the Fuzzy efficiency scores of
the CRS model while Figure 3 shows the fuzzy efficiency scores of the VRS model.

For the CRS model, there are 9 universities that performed efficiently, i e, Universitas

m CRS
H VRS

SCALE

1 4

Figure 1. The comparison of the traditional DEA scores.
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Table 5. Fuzzy efficiency score of CRS model.

DMUs Lower m Upper
Universitas Gadjah Mada 0.110 0.165 0.219
Universitas Indonesia 0.156 0.221 0.286
Institute of Technology Bandung 0.339 0.383 0.427
Bogor Agricultural University 0.291 0.369 0.446
Brawijaya University 0.306 0.352 0.398
Universitas Padjajaran 0.360 0.443 0.526
Universitas Diponegoro 0.340 0.390 0.440
Universitas Airlangga 0.423 0.504 0.585
Universitas Udayana 0.946 0.926 0.906
Universitas Syiah Kuala 1.000 1.000 1.000
Universitas Hasanudin 0.811 0.845 0.878
Institut Teknologi Sepuluh Nopember 0.721 0.760 0.798
Universitas Lampung 1.000 1.000 1.000
Gunadarma University 0.687 0.805 0.922
Petra Christian University 1.000 1.000 1.000
Universitas Jendral Soedirman 1.000 1.000 1.000
Universitas Ahmad Dahlan 1.000 1.000 1.000
BINUS University 1.000 1.000 1.000
Universitas Pendidikan Indonesia 0.700 0.776 0.852
Universitas Islam Indonesia 0.861 0.899 0.937
Universitas Terbuka 1.000 1.000 1.000
Universitas Negeri Semarang 0.778 0.839 0.899
Telkom University 1.000 1.000 1.000
Universitas Muhammadiyah Yogyakarta 1.000 1.000 1.000
Universitas Negeri Yogyakarta 0.831 0.908 0.984

Syiah Kuala, Universitas Lampung, Petra Christian University, Universitas Jenderal
Soedirman, Universitas Ahmad Dahlan, BINUS University, Universitas Terbuka, Tel-
kom University, Universitas Muhammadiyah Yogyakarta. Whereas, the VRS model
produced 13 universities with efficient performances, ie., Universitas Udayana, Unive-
sitas Syaih Kuala, Universitas Lampung, Gunadarma University, Petra Christian Uni-
versity, Universitas Jenderal Soedirman, Universitas Ahmad Dahlan, BINUS Universi-
ty, Universitas Terbuka, Universitas Negeri Semarang, Telkom University, Universitas
Muhammadiyah Yogyakarta and Universitas Negeri Semarang. Universitas Gadjah
Mada has the lowest efficiency scores for the CRS model, e, (0.110, 0.165, 0.219) while
Universitas Indonesia has the lowest efficiency scores for the VRS model, ie., (0.283,
0.400, 0.517). Overall, the VRS model produced better results than the CRS

KD
+%%, Scientific Research Publishing

1061



U. Mahmudah, M. S. Lola

Table 6. Fuzzy efficiency scores of VRS models.

DMUs Lower m Upper
Universitas Gadjah Mada 0.283 0.400 0.517
Universitas Indonesia 0.291 0.402 0.512
Institute of Technology Bandung 0.788 0.825 0.862
Bogor Agricultural University 0.442 0.557 0.671
Brawijaya University 0.400 0.449 0.497
Universitas Padjajaran 0.535 0.642 0.748
Universitas Diponegoro 0.400 0.478 0.555
Universitas Airlangga 0.473 0.576 0.679
Universitas Udayana 1.000 1.000 1.000
Universitas Syiah Kuala 1.000 1.000 1.000
Universitas Hasanudin 0.837 0.881 0.924
Institu Teknologi Sepuluh Nopember 0.757 0.805 0.853
Universitas Lampung 1.000 1.000 1.000
Gunadarma University 1.000 1.000 1.000
Petra Christian University 1.000 1.000 1.000
Universitas Jendral Soedirman 1.000 1.000 1.000
Universitas Ahmad Dahlan 1.000 1.000 1.000
BINUS University 1.000 1.000 1.000
Universitas Pendidikan Indonesia 0.906 0.919 0.932
Universitas Islam Indonesia 0.945 0.952 0.958
Universitas Terbuka 1.000 1.000 1.000
Universitas Negeri Semarang 1.000 1.000 1.000
Telkom University 1.000 1.000 1.000
Universitas Muhammadiyah Yogyakarta 1.000 1.000 1.000
Universitas Negeri Yogyakarta 1.000 1.000 1.000

H lower

Em

upper

Figure 2. Fuzzy efficiency scores of CRS model.

model for measuring the efficiency of universities by using the fuzzy logic method.
The results of both the DEA and the FDEA methods reveal that the well-known univer-

sities have low scores. For example, Universitas Gadjah Mada and Universitas Indonesia
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1.000
0.500 W lower
Em
0.000
upper

Figure 3. Fuzzy efficiency scores of VRS model.

have the lowest scores, even though they are relatively recognized universities in Indo-
nesia. It should be noted that the efficiency scores in this study simply indicate that the
universities have efficient performances in producing outputs from the existing inputs,
and does not serve as a general overview of the universities performances. Therefore,
these results do not indicate that they have poor qualities in general, due to the fact that
the indicators that were used in this study only analyzed the website contents of the
universities to determine the efficiency scores. This only indicates that they need to
improve their efforts in providing useful information for the public via their websites.
Even though the use of the DEA and the FDEA methods for measuring the perfor-
mances of the universities have been widely used, only a few studies examine the per-
formances of Indonesian universities based on their official websites efforts for provid-
ing useful information to the public. It is important to note that the Indonesian gov-
ernment has imposed a disclosure of education through the Law Public Disclosure No
14 of 2008, which states that educational institutions at all levels are required to provide
the information to the public. The measurements of the performance of the universities
are based on Webometrics by using the DEA and the FDEA methods which were very
useful for the universities as well as the Indonesian government. Therefore, the effi-
ciency measurement of Indonesian universities needs to be done to determine whether
a university has an efficient performance in publishing information. In addition, the ef-
ficiency score can be used as a reference to improve their website content or perfor-

mances.

4. Conclusion

This study investigates the performance of Indonesian universities in 2015 by using the
DEA and the FDEA methods. The FDEA was used to reduce the possible errors in de-
termining the variables of input and output in the analysis. There are 25 DMUS with
five outputs and four inputs that were analyzed to obtain the efficiency scores. The em-
pirical results for both the DEA and the FDEA methods indicate that the VRS model
produces better results than the CRS model. Both results reveal that well-known uni-
versities have relatively low scores, which indicate that their performances in providing
useful information to the public should be improved. However, the efficiency scores do

not describe the universities performances generally. To conclude, there are 9 universi-
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ties that perform efficiently on the CRS model while there are 13 universities have effi-

cient performance on the VRS model.
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