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Abstract 

Fuzzy sets theory bridges the gap between boolean logic and human logic which is including a high degree of 
ambiguity. It has been used to accomplish different tasks (to control, to optimize, to make decision etc.) in 
different areas (education, management, medicine, technical, military etc.). Many fuzzy decision making 
methods have been proposed over the years. Classification of these methods and their applications can be found 
in literature. However, most of these studies concern only one method or one specific application area or one 
certain time interval. From this point of view, this study aims to show the studies on application of fuzzy 
decision making in Turkish universities. It is expected that this study will help the researchers on working fuzzy 
decision making as it is beneficial to know the previous studies on their topic, in an organized way and there is 
no similar study on this area. It mainly surveys the PhD and MSc Theses in Turkey on fuzzy decision making 
and the unclassified studies are not given to limit the study. Classified studies are summarized, compared and 
future recommendations are given for new researchers. 
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1. Introduction 

The ability to make rational decisions is one of the mankind’s unique attributes. Man has 
continuously devised ways and means to enlarge his abilities to cope with the growing 
complexity of his decision problems. A characteristic of most of the formal techniques that 
have been used for decision making is the selection of the best alternative with respect to a 
certain figure of merit. However, the nature of many decision problems has changed 
considerably in recent years, and serious doubts have been raised as to the adequacy of many 
models and their solution techniques. Having uncertainty in parameters and having several 
factors affecting decision maker led to fuzziness and multiplicity in decision making 
situations (Tabucanon, 1988). 

It is not surprising to see that uncertainty always exists in the human world. Research that 
attempts to model uncertainty in to decision analysis is done basically through probability 
theory and/or fuzzy set theory. The former presents the stochastic nature of decision analysis 
while the latter captures the subjectivity of human behaviour. It is suggested by Efstathiou 
(1979) and Dubois and Prade (1985) that a stochastic decision method such as statistical 
decision analysis does not measure the imprecision in human behaviour; rather, this method is 
a way to model incomplete knowledge about the external environment surrounding human 
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beings. Fuzzy set theory, on the other hand, is a perfect means for modeling uncertainty (or 
imprecision) arising from mental phenomena which are neither random nor stochastic. Human 
beings are heavily involved in the process of decision analysis. A rational approach toward 
decision making should take into account human subjectivity, rather than employing only 
objective probability measures. This attitude towards the uncertainty of human behaviour led 
to study on fuzzy decision making (Chen and Hwang, 1992). 

Pioneering study on fuzzy logic is done by Lotfi Zadeh (1965). The first attempt at applying 
fuzzy set theory to multi-attribute analysis is done by Bellman and Zadeh (1970), who have 
outlined one possible route toward fuzzy decision making. Due to the easiness and variety of 
fuzzy logic applications, studies on this area are quickly spread out. Today, fuzzy logic hasn’t 
lost its value yet. Each year, thousands of studies are carried out on this field over the world. 
Turkey also produces its share from these studies. However, there are few or no studies on 
some areas while studies on the other areas have been increasing because variety of the 
studies’ contents and application areas has not been investigated. Kentli (2011) has classified 
the studies on fuzzy logic application but only to control of electrical machines. This study 
investigates the application areas of fuzzy decision making to fill this gap.  

The scope of this study is narrowed to be able to investigate thoroughly due to extensiveness 
of the application area. Only the studies on fuzzy decision making applications are 
investigated. In this study, firstly, background information on fuzzy logic and decision 
making are given. Then, studies in Turkish Universities are summarized and compared. 
Lastly, recommendations for future studies are given. 

 

2. Background on fuzzy logic 

The development of technology has computerized our life and strengthened the problem of 
man–machine interaction. The man-machine interaction could be understood in a wide sense, 
not just as an interface but as a problem of establishing a harmony in communication between 
a computer and a human being on the levels of cooperative thinking, logic and language. We 
have a computer, operating according to Boolean logic with numerical mathematical models 
constructed by application researchers, and users who operate with another sort of logic and 
language including a high degree of ambiguity or fuzziness. Fuzzy set theory aims to bridge 
this gap. 

Over the past few decades, the use of fuzzy set theory, or fuzzy logic, in control systems has 
gained widespread popularity, especially in Japan. From as early as the mid-1970s, Japanese 
scientists have been instrumental in transforming the theory of fuzzy logic into a 
technological realization. Today, fuzzy logic-based control systems, or simply fuzzy logic 
controllers (FLCs), can be found in a growing number of products, from washing machines to 
speedboats, from air condition units to hand-held autofocus cameras. 

The inference engine is the heart of a fuzzy controller (and any fuzzy rules system) operation. 
Its actual operation can be divided into three steps (Figure 1): 

- Fuzzification – actual inputs are fuzzified and fuzzy inputs are obtained. 

- Fuzzy processing – processing fuzzy inputs according to the rules set and producing fuzzy 
outputs. 

- Defuzzification – producing a crisp real value for a fuzzy output. 
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Figure 1. Operation of a fuzzy controller (Reznik, 1997) 

 

3. Decision Making Theories 

Making decisions is a part of our daily lives. The major concern is that almost all decision 
problems have multiple, usually conflicting criteria. Research on how to solve such problems 
has been enormous. Methodologies, as well as their applications, appear in professional 
journals of different disciplines. Diversified as such problems may be, they are broadly 
classified into two categories: MADM and MODM. From a practical viewpoint, MADM is 
associated with problems whose number of alternatives has been predetermined. The Decision 
Maker (DM) is to select/prioritize/rank a finite number of courses action. On the other hand, 
MODM is not associated with problems in which alternatives have been predetermined. The 
DM’s primary concern is to design a “most” promising alternative with respect to limited 
resources. 

 

 

Figure 2. Classification of MADM (Hwang & Yoon, 1981) 
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Figure 3. Classification of MODM (Sen & Yang, 1998) 

 

Methods and applications of MADM and MODM regarding a single decision maker have 
been thoroughly and critically reviewed and systematically classified by Hwang and Yoon 
(1981) and Evans (1984), respectively. They based their grouping of techniques according to 
the stage at which information from the decision maker is needed by the analyst. The 
classification of MADM (Figure 2) and MODM (Figure 3) is divided into considering 
articulation of preference information. Detailed explanation on methods given in figures can 
be found at Hwang and Yoon (1981), Sen and Yang (1998). 

 

4. Studies on Fuzzy Decision Making 

This work has aimed to reveal the extent of studies in Turkish Universities done on fuzzy 
decision making. Scope of the study is limited to MSc and PhD theses. In this section, 
summarized explanations of the studies are given in order according to their application area. 
Most of the application areas are diversified as Education, Management, Medicine, Military 
and Technical. The unclassified studies are given under the topic: Others. 

4.1.Education 

Baysal (2005) has evaluated the efficiency of Higher Education System in Turkey. 
Kaptanoğlu (2005) has evaluated the academic performance. Türker (2007) has identified the 
students’ attitude towards mathematics education courses. Gültaş (2007) used fuzzy AHP to 
construct the syllabuses of mathematics courses in the industrial engineering education. 
Erümit (2007) used fuzzy AHP to select MSc students. Kınay (2008) has formed student 
groups considering various objectives by using fuzzy decision making. Göksu (2008) applied 
fuzzy AHP to university preference ranking. Oruç (2008) applied fuzzy data envelopment 
analysis to measure efficiency at universities. Çakıt (2008) has determined the factors 
affecting hand dexterity. Bakanay (2009) has evaluated the performance of micro teaching. 
Arı (2009) has used fuzzy decision making in vocational guidance. Özdemir (2009) has 
determined the effect of learning environment based learning styles to students’ achievement 
and attitude. Armağan (2008) has evaluated students’ academic performance. Uzun (2008) 
has applied a fuzzy expert system approach to guide the students for programs in vocational 
technical schools. Four main criteria (abilities, interests, values and academic achievement) 
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and thirty five sub criteria are determined and a model of guidance to field in vocational 
technical schools is developed in this study. 

4.2.Management 

Applications in this section can be grouped on Supplier Selection, Risk Analysis, Personnel 
Selection, Location Selection and Portfolio Analysis. Unclassified applications are given at 
the following paragraph. 

Tiryaki (1998) has applied fuzzy Bayesian decision making to a production problem. 
Küçümen (1999) used a decision support system for scheduling of a software project. Gözen 
(2001) evaluated the corporate value in business. Baltacıoğlu (2004) has determined inventory 
lot sizes using fuzzy wagner whitin algorithm. Kıyak (2005) has applied to calculate life time 
for life insurance. Okul (2007) implemented quality function deployment to furniture sector 
using analytic network process and fuzzy decision making, together. Ekici (2007) has 
determined optimum pricing strategy for a telecommunications service by using fuzzy 
extended AHP. Mete (2007) applied to maintenance management. Alioğlu (2006) has 
evaluated the performance in municipalities. Kaya (2006) has predicted inflation for different 
economic actors. Özdağoğlu (2008) used fuzzy analytic network process. Efendigil (2008) has 
formed a customer oriented system using an artificial neural network and fuzzy inference 
based decision support system. Öztürk (2008) has improved the purchase process of a state 
hospital. Ulubeyli (2008) used fuzzy multiple criteria decision making model for 
subcontractor selection in international construction projects. Çakır (2009) has selected a third 
party logistics service provider (3PL) via fuzzy AHP. Yel (2009) has applied fuzzy decision 
making to logistic sector. Mızrak (2009) has developed customer tailored products via fuzzy 
decision making. Görkemli (2009) has managed reliability analysis of a production process. 
Erkut (2008) has used fuzzy AHP in selection of customer oriented strategies for a company. 
Akçay (2008) has applied fuzzy decision making to a public tendering decision support model 
according to European confirmation criteria. Kuzgunkaya (2000) has selected a flexible 
manufacturing system using multicriteria 0-1 programming and fuzzy decision making. Ertuğ 
(2009) has determined the effective sale price. Türkoğulları (2004) has selected an 
information system project. Akgül (2001) used fuzzy decision making to predict the demand.  

 

4.2.1. Supplier Selection 

Bayrak (2004) has selected supplier using fuzzy decision making. Güner (2005) has selected 
supplier using fuzzy AHP. Durdudiler (2006) has evaluated performance of a supplier using 
fuzzy AHP. Önal (2006) has selected a supplier for a washing machine company using fuzzy 
AHP. Özel (2007) used fuzzy axiomatic design approach to select supplier. Karaarslan (2008) 
has analyzed supplier capability in manufacturing industry. Göktürk (2008) has evaluated 
supplier performance by using fuzzy AHP. Genç (2009) has applied intuitionistic fuzzy 
preference relations to supplier selection. Aslan (2009) has selected supplier using fuzzy 
AHP. Sağlam (2008) has analyzed the effect of sales and distribution function performance 
over supply chain performance in supply chain management. Akyüz (2005) used fuzzy Data 
Envelopment Analysis (DEA) to select supplier. 

4.2.2. Risk Analysis 

Fazlıoğulları (2003) has calculated the life cycle cost of a computer classroom project. Tüysüz 
(2004) used fuzzy AHP to analysis the risk of a project. Semercioğlu (2005) has performed a 
fuzzy risk analysis on a major end item project. Han (2005) has estimated cost overrun risk in 
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international projects. Ünlüyıldız (2007) has evaluated the risk of an ERP implementation 
project using fuzzy extended AHP. Gürkanlı (2006) has analyzed the risk for occupational 
safety in construction sites. Kuşan (2009) has evaluated the risks in construction projects. 
Karabay (1997) has analyzed political risk for international construction sector. 

4.2.3. Personnel Selection 

Engelkıran (2001) has applied multiple criteria decision making to human resource 
management. Kahya (2003) has evaluated the job application forms in the selection of human 
power. Tekin (2004) has selected project teams using fuzzy synthetic evaluation. Serhadlıoğlu 
(2005) has selected personnel using fuzzy-AHP and ELECTRE III methodologies. Ballı 
(2005) selected players in basketball. Ecer (2007) has assessed the candidates in human 
resource selection with fuzzy TOPSIS. Kankılıç (2005) has developed a fuzzy decision 
making model for personnel selection. Boran (2009) has applied intuitionistic fuzzy set on 
personnel selection. Aksakal (2009) has applied fuzzy axiomatic design method for personnel 
selection problem. Demirdağ (2000) has evaluated performance of personnel and selected a 
candidate. 

4.2.4. Location Selection 

Ercan (2006) has evaluated the locational suitability of settlements in Odunpazarı, Eskişehir. 
Ahlatçıoğlu (2005) has selected the location of a facility. Kodalak (2009) has selected the 
location of the gas station using geographic information systems and fuzzy analytical network 
process approach. Cengiz (2007) has used fuzzy analytic network to select the location of a 
dock. 

4.2.5. Portfolio Analysis 

Canaslan (1996) has used fuzzy decision making to calculate of premiums. Satı (2000) has 
evaluated the transportation investments. Canbol (2002) has compared fuzzy linguistic 
approach with analytic hierarchy process in selecting quality-based investments. Atalan 
(2003) has applied fuzzy decision making to capital budgeting. Yıldız (2003) has evaluated 
CIM investments using fuzzy AHP method. Küçük (2004) has decided which investment is 
suitable under uncertainty. Çatinsaya (2004) has applied fuzzy decision making methods in 
optimization of multiple criteria resource allocation problems. Ahlatçıoğlu (2005) has selected 
the suitable portfolio. Taş (2005) has used fuzzy approach to credit construction firms. 
Özdemir (2009) has managed fuzzy-multi objective evaluation of tourism investments. Baş 
(1995) has modelled an expert system to calculate stock composite index. Bilsel (2005) has 
worked on portfolio management. 

4.3.Medicine 

Beyan (2005) has used a new fuzzy-chaotic modelling proposal for medical diagnostic 
processes. Muşdal (2007) has selected a medical waste operation and eliminate technology 
using fuzzy AHP and fuzzy analytical network process. Barışçı (2000) has applied FFT 
method to cardiac doppler signals and utilized of results with fuzzy decision making. Torun 
(2007) has designed a hierarchical fuzzy expert system for diagnosis and therapy of coronary 
heart disease risk. 

4.4. Military 

Tekeş (2002) has compared the pistols used in Turkish Army Forces by AHP with fuzzy 
suitability index. Adalı (2003) applied fuzzy decision making to technological intelligence, 



Fen Bilimleri Dergisi, 23(4) (2011) 140‐159. 

146 

innovation, design and competitive strategies in defense industry. Akbay (2004) has built a 
fuzzy expert system to evaluate the proficiency of military personnel in units. Çakır (2004) 
has measured weapon effectiveness. İpek (2004) has formed a vehicle buying decision 
support systems for The Headquarters of the Gendarmerie General Command. Yakut (2004) 
has selected the most useful ship for Turkish Naval Forces. Bali (2004) has selected the 
instructors at the Turkish Military Academy by using fuzzy AHP. Afacan (2005) has located 
the fault in shipboard power distribution system. Kaplan (2007) has evaluated equipment 
investment projects in air defence sector by fuzzy AHP. Çolpan (2008) has measured the 
performance and evaluated 2nd Air Supply and Maintenance Center Command production 
jobshops. Çakır (2001) has selected the main battle tank using fuzzy AHP. Kahraman (2000) 
has selected the best weapon system in Turkish army by fuzzy analytic hierarchy process. 
Artuç (2001) has evaluated the performance of military radio systems. 

4.5. Technical 

Tan (1997) has predicted short term system load using fuzzy neural networks. Yılmaz (1999) 
has selected cutting parameters. Boyacı (1994) has selected the nuclear power plant site. 
Menteş (2000) has selected manevouring and propulsion system. Ölçer (2001) has developed 
a new fuzzy multiple attribute decision making approach and its application to decision 
making in ship design and shipbuilding. Karaköse (2001) has estimated the physical 
parameters of electric motors. İlkaz (2002) has determined the cutting condition for CNC 
turning operations. Aksoy (2003) has applied fuzzy decision making in civil engineering. 
Tortum (2003) has modelled mode choices of intercity freight transportation with artificial 
neural networks and an integrated neuro-fuzzy system. Gürbüz (2003) has determined the 
slurry quality in ceramics production. Yanar (2003) has enhanced cell-based GIS analyses 
using fuzzy decision making. Aydın (2004) has selected cable materials. Taşdemir (2004) has 
designed a fuzzy expert system for definition of gasoline engines performance and emission 
characteristics. Çelik (2004) has evaluated the systems of seed distribution smootlines in 
pneumatic sowing machine. Boz (2005) has detected the outliers in GPS observation. Yılmaz 
(2006) has applied AHP and fuzzy AHP to aircraft selection criteria. Özkan (2006) has 
predicted cutting forces and tool tip temperature in turning using fuzzy decision making and 
ANN techniques. Çavuş (2004) has evaluated liquefaction potential of soils due to 
earthquake. Akpınar (2005) has selected software for a liner shipping company. Doğan (2006) 
has estimated asphalt concrete distresses on national highways. Riaz (2005) has selected 
precise method for seepage measurements and the most suitable material for canal lining. 
Karahan (2007) has written software predicting upper level icing potential. Kop (2007) has 
managed fuzzy multi-criteria decision making in solid waste collection system in Turkey. 
Yalçın (2007) has selected the layout of wind energy station by using fuzzy AHP. Mikail 
(2007) has designed a fuzzy expert system for reclamation of saline soils. Alkan (2007) has 
evaluated Adana cement raw material field by geostatistics and fuzzy approaches. Öz (2007) 
has selected cargo helicopter. Turgay (1997) has built an expert system for continue 
production. Tosunoğlu (2007) has predicted crustal motion velocities which are constitute 
earthquake by the fuzzy adaptive network in spatial statistics. Oranlı (2007) has selected radio 
frequency identification technology using fuzzy AHP. Dursun (2007) has evaluated solid 
waste management scenarios. Akbıyık (2008) has modelled the emissions of a diesel engine 
using hydrogen fuel by a fuzzy expert system. Gürün (2008) has estimated the parameters in 
deep drawing dies. Erdinç (2008) has modelled and analyzed fuel cell/ultra-capacitor hybrid 
vehicular system using wavelet transform/fuzzy decision making based energy management 
strategy. Kavraal (2009) has determined starter motors fault use for fuel-injection engine 
motors. Aliustaoğlu (2008) has managed the real time analysis and diagnosis of bearing 
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faults. Güleç (1996) has evaluated the performance of manufacturing industry. Kahraman 
(1996) has analyzed advanced manufacturing technologies economically.  

4.6. Others 

Sarıbık (1995) has formed a fuzzy expert system shell prototype. Küçüköncü (1996) has 
managed a critical survey of fuzzy logic as a basis for approximate reasoning. Çolak (1997) 
has investigated and simulated of new inference algorithms for fuzzy rule based system. 
Karanfil (1997) has developed a method for constructing a membership function by using 
experimental data in fuzzy logic problems. Özkan (1998) has worked on approximate 
reasoning in fuzzy logic and application to a problem. Öztürk (1999) has studied fuzzy 
decision making. Yürekli (1999) has worked on fuzzy expert systems. Sıkıcı (2000) has 
managed a fuzzy logic based expert system shell. Yonar (1999) has formed a general purpose 
fuzzy expert system. Mert (2003) has worked on the aggregation problem of fuzzy 
information and using them in decision making models. Kabak (2003) has used a fuzzy 
multiple attribute decision making approach to evaluate the position of Turkey in sustainable 
development. Demircan (2004) has worked on fuzzy replacement analysis. İphar (2004) has 
applied fuzzy sets to diggability classification systems for determining ripper type. Altuntaş 
(2004) has worked on artificial intelligence algorithms and fuzzy set based expert system 
approach in facility design. Dilsiz (2005) has formed Turkish spell checker and correction 
using fuzzy decision making and artificial neural networks. Alkan (2006) has managed 
linguistic comparison using fuzzy decision making in analitic hierarchy process. Altunal 
(2006) has performed a research on fuzzy data envelopment analysis. Deniz (2006) has used 
fuzzy decision making in forecasting. Şentürk (2006) has used fuzzy decision making 
approach in experimental design. Çitli (2006) has worked on fuzzy multi criteria decision 
making. Üzgün (2006) has worked on fuzzy analytical hierarchy process. Günay (2006) has 
worked on aggregation operators in fuzzy decision making. Güneş (2006) has worked on 
fuzzy data envelopment analysis. Bilgin (2006) has worked on fuzzy failure mode and effect 
analysis. Kuşçu (2007) used fuzzy logic approach in decision making processes. Aydemir 
(2008) has evaluated urban life quality in Zeytinburnu. Gökdalay (2008) has analyzed the 
performance of an airport. Karakaşoğlu (2008) has worked on fuzzy multi-criteria decision 
making methods. Topel (2006) has worked on the applications of fuzzy AHP. Afşar (2008) 
has estimated pan evaporation using artificial neural networks and fuzzy decision making. 
Yolcu (2008) has worked on high order fuzzy time series forecasting model based on artificial 
neural networks. İnan (2008) has evaluated the performance of quality management systems 
by using fuzzy AHP and fuzzy analitical network process. İşcan (2009) has worked on 
application of fuzzy decision making in land consolidation activities. Budayan (2008) has 
worked on strategic group analysis. Başkömürcü (1995) has used fuzzy decision making in 
forecasting. Bilen (1997) has worked on neuro-fuzzy network models for wle-bsed systems. 
Işıklar (2003) has evaluated the electronic payment alternatives. Özkök (2005) has used 
neural network and neurofuzzy models in web based ionospheric forecasting. 

5. Observations  

There are 936 studies on fuzzy logic in Turkish universities. Among them, 176 studies are on 
fuzzy decision making (Figure 4). Figure 5 shows the studied areas in detail. 



Fen Bilimleri Dergisi, 23(4) (2011) 140‐159. 

148 

 

Figure 4. Number of fuzzy logic applications in Turkish Universities 

 

Figure 5. Number of studies in each application area 

On the other hand, investigated studies are completed in a 16 year time interval. Studies on 
fuzzy decision making in Turkey have begun at 1994. It is rather late when the history of 
fuzzy decision making is concerned. However, during last decade, studies are doubled 
according to the previous decade (Figure 6). 
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Figure 6. Number of studies over the years 

139 studies are MSc theses and 37 studies are PhD theses. Number of PhD theses is more than 
quarter of that of MSc theses. It is seen that some of these theses are converted into a 
scientific article (48 of them) or a proceeding (22 of them). 90 articles are published in SCIE 
indexed journals and 29 articles are published in several journals in different indexes. Also, 
89 proceedings are presented in different conferences. In fact, there is more contribution (over 
400 articles) to literature when searched for fuzzy decision making. More than half of these 
studies (260 of 454 articles) are cited at least one time (some of them are cited more than 100 
times). Table 1 shows the authors from Turkey and the number of their articles found in 
literature. The first eleven authors in Table 1 have written the half of all studies. 

Table 1. Author name and number of published articles and proceedings 
KAHRAMAN, C (68) ER, ID (6) CICEK, K (4) ARSLAN, T (3) ULUKAN, HZ (3) 

BUYUKOZKAN, G (40) GENEVOIS, ME (6) DEMIREL, T (4) ATES, NY (3) YAZICI, A (3) 
KARSAK, EE (22) KARA, SS (6) GURBUZ, T (4) AYDIN, O (3) ZAIM, S (3) 

CEBI, S (21) KAYA, T (6) IC, YT (4) BAGRIYANIK, M (3) AHLATCIOGLU, M (2) 
KAYA, I (20) TOLGA, E (6) KARA, S (4) BASCETIN, A (3) AKDEMIR, B (2) 

CELIK, M (19) TUZKAYA, UR (6) KOP, Y (4) BEREKETLI, I (3) ARSLAN, G (2) 
FEYZIOGLU, O (17) AKAY, D (5) KULAK, O (4) BORAN, FE (3) ARSLAN, H (2) 

GUNES, S (12) EFENDIGIL, T (5) OZEN, A (4) CIFTCIBASI, T (3) ATAGUN, AO (2) 
POLAT, K (12) ERENSAL, YC (5) SEN, CG (4) CIVICIOGLU, P (3) BAYKASOGLU, A (2) 

GUNGOR, Z (10) GULER, I (5) SEVKLI, M (4) DEMIREL, NC (3) BESDOK, E (2) 
ONUT, S (10) GUNERI, AF (5) SOYSAL, B (4) ERASLAN, E (3) BORAN, S (2) 

ARIKAN, F (8) KURT, M (5) TUR, R (4) GULBAY, M (3) BOZDAG, CE (2) 
AYAG, Z (8) OZKARAHAN, I (5) TUZKAYA, G (4) GULSUN, B (3) CAYIRCI, E (2) 

ERTUGRUL, I (8) SELIM, H (5) YARDIMCI, A (4) GUNES, M (3) CEKEN, C (2) 
ALBAYRAK, YE (7) SENER, Z (5) YUKSEL, I (4) GUVEN, A (3) CELIKYILMAZ, A (2) 

DAGDEVIREN, M (7) TIRYAKI, F (5) YURDAKUL, M (4) KABAK, O (3) CEVIK, S (2) 
ERTAY, T (7) TURKSEN, IB (5) ALTAS, IH (3) KARAKASOGLU, N (3) CEYLAN, R (2) 

OZDEMIR, RG (7) ALPTEKIN, SE (4) ARAZ, C (3) KILIC, YA (3) CIFCI, G (2) 
TOLGA, AC (7) BESKESE, A (4) ARSENYAN, J (3) OZGEN, D (3) CINAR, D (2) 
UBEYLI, ED (7) CEBECI, U (4)    

 

There are 95 state and 34 private universities and 5 military institutions in Turkey. 
Investigated studies are done at 32 state universities (Figure 7). Approximately half of studies 
are done at 4 universities (Istanbul Technical University, Yıldız Technical University, Gazi 
University and Galatasaray University). Most of the studies are written in Turkish (Figure 8). 
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Figure 7. Number of studies in each university 

 

Figure 8.  Languages of theses 

 

6. Future Recommendations 

As a topic, there are few studies on some topics (medicine and education). It is recommended 
for researchers to study on these topics. As a decision making method, there is only one study 
which used ELECTRE III or TOPSIS. There could be more study using these methods. Also, 
there is no study using VIKOR or PROMETHEE. Furthermore, MODM techniques are rarely 
used. However, there are various applications in literature. They can be used and compared 
with previous ones, especially evolutionary algorithms. Moreover, it is seen that fuzzy 
decision making methods have generally been  applied to select a candidate or predict the 
system response but evaluation of a system or performance is also another application area 
that should be studied.  

 

7. Conclusions and Discussions 

This study is aimed to reveal studies on fuzzy decision making in Turkish Universities. Fuzzy 
decision making studies are given in an organized way. Refereed theses are searched on the 
website of Turkish Council of Higher Education. This work is a small part of another work 
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that all fuzzy logic studies at all Turkish universities are searched and then classified. All data 
belong to the database formed up to the 2010. Even though some studies may be not yet 
registered to the database; it is believed that their number is few. Obtained results are given as 
tables and graphs. 

It is noted that fuzzy decision making follows fuzzy logic control in interest to study and trend 
in using fuzzy decision making is getting higher eventhough it has begun to study lately. 
Number of published articles also proved this fact. The results suggest that more researchers 
should specialize in this area because most of the studies are done by a few researchers and in 
a few universities.  
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