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OZET

BULANIK YAKLASIMLI COK KRiTERLi KARAR VERME
YONTEMLERIYLE TEDARIKCI SECiMi; INSAAT SEKTORUNDE BiR
UYGULAMA

Muhammet Cihat Beyhan

Tedarik¢i secimi birden ¢ok alternatif arasinda istenilen kriterlere en uygun olani
secmeyi hedefleyen bir karar verme problemidir. Tedarik¢i se¢imini yonlendiren
kriterler, karar verici kisilerin onceliklerine ve tedarik edilecek iiriin veya hizmetin
ozelliklerine gore sekil almaktadir. Alternatifler ise tedarik edilecek iiriiniin temin
edilebilecegi tiim kaynaklar1 kapsayan olduk¢a genis bir kiimeden olusmaktadir.
Isletmeler iiriin 6zelinde sinirladiklar alternatif tedarikgileri kisisel deneyimleri veya
kriterler arasinda baskin farklarin olusmasi ile segmektedir. Ancak tedarik¢i se¢imi
firmalar i¢in kisisel deneyimlere dayandirilan ferdi kararlara birakilmayacak kadar
onemli problemlerdir. Isletmelerin, tedarik¢i secimi problemine sistemli ve analitik

yaklasabilen ¢6ziimler bulmasi gerekmektedir.

Tedarik¢i secimi diger sektorlerde oldugu gibi insaat sektdriiniin de en Onemli
problemlerinden birisidir. insaat sektérii, {ilkemizde ve diinyada ekonominin en
onemli lokomotiflerinden birisidir. insaat sektorii ve bu sektdre girdi saglayan diger
tiim sektorler dikkate alindiginda oldukca biiyiik bir pazar s6z konusudur. Boylesine
ciddi ekonomilerin yonetimi zor olmakla beraber yonetimsel hatalarin sebep oldugu
tahribatlar da sirketler ve iilkeler igin yikic1 olmaktadir. insaat firmalarinin basariya
ulagmak, olast maddi zararlari minimuma indirmek ve diger firmalarla rekabet

edebilmek icin tedarik¢i se¢imini dogru bir sekilde yapmasi gerekmektedir.
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Literatiirde tedarikgi segimini konu alan ve bu probleme ¢6ziim arayan bir ¢ok ¢alisma
bulunmaktadir. Calismalar genel olarak karar vermede kullanilan kriterler ve karar
verme yontemleri olarak ikiye ayrilmaktadir. Her iki gruptaki ¢aligmalar incelenerek

bu ¢alismaya temel olusturulmustur.

Literatiirde tedarik¢i se¢ciminde kullanilmak {izere en ¢cok Onerilen yontemlerin basinda
Cok Kriterli Karar Verme Yontemleri (CKKVY) gelmektedir. CKKVY Kkarar
vericilerin belirledigi kriterlere gore alternatiflerin degerlendirilmesini ve bu
alternatifler arasinda en iyi olanini se¢meyi amaglamaktadir. CKKVY'; karar verme
pozisyonunda tek kisi yerine bir ortak akli temsil etmesi, yontemde kullanilan
matematiksel islemlerin basitligi ve yontemler arasi mukayese edilebilirligi sebebiyle

oldukea etkili ¢oziimler sunmaktadir.

Bu calismada bir insaat firmasi tarafindan hazir beton tedarik¢isi se¢iminde
kullanilmak iizere bir CKKYV Yontemi Oneri olarak sunulmaktadir. Calismada CKKV
Yontemlerinden AHP, ELECTRE, MOORA, PROMETHEE, TOPSIS, VIKOR
yontemleri anlatilmakta ve matematiksel islem adimlari gosterilmektedir. Karar
vericilerin kriter ve alternatifleri degerlendirmesinde dilsel ifadeler kullanilmasinin
Onilinii agan bulanik sayilar kavrami anlatilmakta ve bulanik mantik kavramiyla
degerlendirilmis Bulanik TOPSIS ve Bulantk MOORA Yontemleri incelenmistir.
Calismanin son boliimiinde bir ingaat firmasinin beton tedarik¢i se¢iminde Bulanik

TOPSIS ve Bulantk MOORA yo6ntemleri kullanilarak sonuglar elde edilmistir.

Yontemlerin uygulanmasi igin gerekli olan kriterler ve kriterlere gore alternatiflerin
degerlendirilmesini saglayan ilgili veriler, ele alinan 6rnekteki insaat firmasinin karar
verici pozisyonundaki kisilerle yapilan miilakatlar ile toplanmistir. Bu miilakatlar
sonucunda karar vericiler kendilerine sunulan tercih kireterleri arasinda beton
tedariginde dikkate aldiklari kriterleri; kalite, fiyat, {iretim tesisleri kapasitesi, teslimat,
teknik yeterlilik, garanti politikalari, sektérdeki konum, performans ge¢misi olarak
secmiglerdir.  Secilen  kriterlerin  Oonem  dereceleri  ve  alternatiflerin
degerlendirilmesinde kullanilmak {izere literatiirde yer alan ortak dilsel ifadeler ve
bulanik say1 karsiliklar1 her iki yontem i¢inde benzer skaladan yararlanilmistir. Ayrica

Bulanik MOORA yontemi i¢in farkli ilave bir degerlendirme skalasi da kullanilmistir.

Bu calismada ortak dilsel ifadelerin kullanilmasiyla yapilan ¢oziimlerde alternatiflerin

siralamasinda olusan farkhiliklar her iki yontemin farklt matematiksel islem



adimlarimin olmasindan kaynaklanmaktadir. Ayni1 yontemin farkli degerlendirme
skalasi ile ¢ozlimiinde farkli sonuglarin elde edilmesi skalalardaki dilsel degiskenlerin

ve bulanik sayilarin farkliligindan kaynaklanmaktadir.

Sonug olarak Bulanik TOPSIS ve Bulantk MOORA ydntemleri ile yapilan ¢éztimlerle
en iyi hazir beton tedarikg¢isi secilmistir. Tiim ¢6ziimlerde en iyi alternatif ikinci firma
olarak goziikmektedir. Ancak her iki yontemle yapilan islemlerde alternatiflerin tercih
siralamasinda farkliliklar olusmaktadir. Bunun sebebi farkli matematiksel islem

adimlarini takip edilmesidir.
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ABSTRACT

SUPPLIER SELECTION BY USING FUZZY BASED MULTI-CRITERIA
DECISION-MAKING METHODS: AN APPLICATION IN CONSTRUCTION
INDUSTRY

Muhammet Cihat BEYHAN

Supplier selection is a decision-making problem where the goal is to pick the best
option from a number of choices. The criteria for choosing a supplier are based on the
priorities of the people making the choice and the qualities of the product or service
that will be bought. As for the alternatives, they are a very long list that includes all
the places where the product to be delivered can be found. Businesses choose
alternative suppliers whose products they limit based on their own experiences or the
way differences between criteria become dominant. But choosing a supplier is too
important a task for companies to leave to individuals based on their own experiences.
Businesses need to find ways to approach the problem of choosing suppliers in a

systematic and analytical way.

In construction, as in other fields, the most important problem is choosing the right
suppliers. Construction is a very important part of our economy and the economies of
many other countries. Even though it is hard to run such large economies, the damage
done by bad management is terrible for both companies and countries. Construction
companies have to pick the right suppliers if they want to be successful, lose as little
material as possible, and be able to compete with other companies. Many studies have
been done on how to choose a supplier and find a solution to the problem. Studies are
usually split into two groups: criteria used to make decisions and ways to make

decisions. Studies from both groups were looked at, and this study was built on that.
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In the literature, Multi-Criteria Decision-Making Methods (MCDM) is one of the most
recommended ways to choose a supplier. The goal of MCDM Methods is to compare
the options based on the criteria set by the people making the decisions and choose the
best one. MCDM Methods offer very good solutions because they put a group of
people in charge of making decisions instead of just one person, because the math
operations used in the method are easy to understand, and because the methods can be
compared to each other. In this study, MCDM Methods are given as a suggestion for

how a construction company should choose a ready-mixed concrete supplier.

There are explanations of the AHP, ELECTRE, MOORA, PROMETHEE, TOPSIS,
and VIKOR methods, which are MCDM methods, and steps for how to use them in
math. The idea of fuzzy numbers is explained, which makes it possible for decision-
makers to use linguistic expressions when evaluating criteria and options. Fuzzy
TOPSIS and Fuzzy MOORA Methods are evaluated using the idea of fuzzy logic. In
the last part of the study, Fuzzy TOPSIS and Fuzzy MOORA are used to help a

construction company choose which concrete suppliers to use.

Interviews with the people in charge of making decisions at the construction company
in the example were used to get the criteria needed to use the methods and the data on
how the criteria were used to evaluate the different options. As a result of these
interviews, the people who make decisions about the supply of concrete have decided
that quality, price, production capacity, delivery, technical competence, warranty
policies, position in the sector, and performance history are the most important things
to look at. In both methods, the words and phrases in the literature and their fuzzy
number equivalents were measured on the same scale. This was done to figure out how
important certain criteria and alternatives were. The Fuzzy MOORA method also uses

a different way to measure how good something is.

In this study, the different ways that common idioms were used to solve the problem
led to different rankings of the options. This was because the two methods used
different mathematical steps to solve the problem. Different results can be found when
the same method is used to solve a problem with different evaluation scales. This is

because the evaluation scales have different linguistic variables and fuzzy numbers.
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Project Management
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