Beykoz Akademi Dergisi, 2019; 7(1), 123-152 ARASTIRMA MAKALESI
Gonderim tarihi: 2.05.2019 Kabul tarihi: 6.05.2019
DOI: 10.14514/BYK.m.26515393.2019.7/1.123-152

BiST KIMYA, PETROL KAUCUK VE PLASTIiK URUNLER SEKTORUNDEKI
ISLETMELERIN FINANSAL PERFORMANSLARININ HiBRID CKKV YAKLASIMI
CERCEVESINDE DEGERLENDIRILMESI

Mustafa CANAKCIOGLU"
0Oz

Bu calismada Borsa Istanbul (BIST) imalat sanayinde yer alan kimya, petrol kauguk ve plastik
urlinler sektoriinde yer alan firmalarin oran analizi yaklagimi ile birbirleriyle karsilagtirmali
finansal performans analizi yapilmigtir. Calisma kapsaminda 30 igletmenin 2013-2017 tarihleri
arasindaki temel mali tablolardan elde edilen 10 finansal oran kriteri kullanilmistir. Elde edilen
veriler “Cok Kriterli Karar Verme” (CKKV) yontemlerinden Entropi ve Gri Iliskiler Analiz
(GIA) ile degerlendirilmistir. Belirlenen segim kriterlerinin agirliklar1 Entropi teknigi
kullanilarak hesaplanmistir. Ardindan GIA yéntemi kullanilarak karar segeneklerinin goreli
onem degerleri hesanlanmis. firmalar her vilin nerformans degerlerine gore siralandirilmistir.
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EVALUATION OF FINANCIAL PERFORMANCE OF FIRMS IN THE
SECTOR OF CHEMICAL, PETROLEUM, RUBBER AND PLASTICS
PRODUCTS THAT OPERAND IN THE ISTANBUL STOCK MARKET IN

THE FRAME OF HYBRID MCDM APPROACH
Abstract

In this study, a comparative financial performance analysis of chemical, petroleum, rubber, and
plastics companies that operand in the Stock Market of Istanbul (BIST) has been made by using
the ratio analysis technique. Ten financial ratios, which obtained from financial statements of
thirty firms have been used as selection criteria. Obtained data has been evaluated by using the
Entropy and Grey Relational Analysis (GRA) methods, which are multi-criteria decision-
making methodologies (MCDM). Weights of determined selection criteria have been calculated
using the Entropy technique. Afterward, relative importance values of decision options have
been computed and have been ranked according to their financial performance values of each
vear bv using the GRA method. Finallv. firms have been re-ranked using the Borda method by

"
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1. Giris

Kimya endiistrisi dongiisel yapisi ve birgok mamuliiniin imalat sanayii tiretiminin erken
asamalarda kullanilmasinin da etkisi ile ekonomik trendler agisindan 6ncii gosterge niteliginde
bir sektor olarak degerlendirilmektedir (TSKB Ekonomik Arastirmalar, 2014, s.1). Diinyada
kimyasal madde tireten ilk 30 {ilkenin cirosu 2.784 milyar avro olup, ilk {i¢ sirada %30,5°lik pay
ile Cin, %14,6’lik pay ile ABD ve %5,6’lik pay ile Japonya gelmektedir. (Ekonomi Bakanligi,
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Kimya Sektorii Raporu, 2016, s.1). Kimya sektoriiniin Tirkiye i¢in bir diger 6nemli yani, cari
ac1g1 artiric etkisidir.

Kimya sektoriinden ham madde kullanilmaksizin iiretilen ¢ok az sayida iirlin bulunmaktadir.
Kimya sektoriinde, tiretim i¢in kullanilan hammaddenin 6nemli bir kismni ithalat ile
kargilanmaktadir. Tiirkiye’de kullamlan hammaddenin yaklagik yiizde 70’1 ithal edilirken,
yiizde 30’u ise yerli iiretimle karsilanmaktadir. Agirlikli kapasite kullanim orani yiizde 75,3
olarak belirlenen kimya sanayii, sermaye/teknoloji yogun bir sektdrdiir. imalat sanayii istihdan
icindeki pay1 son bes yildir ortalama yiizde 8 diizeyinde olan sektoriin imalat sanayiinde
yaratilan toplam katma deger icindeki payr ise, yiizde 13,77°dir. Tiirkiye’deki kimya
sektoriiniin ihracat rakamlar1 ve toplam ihracat icindeki payr Tablol’de verilmistir (IKMIB
2017, s.13).

Tablo 1: Kimya Sektorii *niin Thracat Rakamlar1

Tiirkiye Kimya Sektor Kimya Sektorii Kimya Thracatinin
Yillar Thracati Ihracati Ihracatinin Bir Onceki | Tiirkiye ihracatindaki
(Milyar $) (Milyar $) Yila Oranla % Degigimi Pay1
2013 1519 175 - %0,32 %11,53
2014 157,6 178 + %2,36 %11,35
2015 143,7 155 -%13,28 %10,8
2016 142,6 14,0 -%9,5 %9,8
2017 157,1 16,1 +%15,2 %10,2

Kimya sanayi, pek ¢cok sektdre ara mal ve hammadde temin eden bir sanayi dali olarak, gerek
iretim gerekse de dis ticarette 6nemli bir role sahiptir. Gelisen bu trend icerisinde sektorde
bulunan firmalarin hem yagamlarini stirdiirebilmeleri hem de sektordeki diger sirketlerle rekabet
edebilmeleri agisindan mali yapilarim1 degerlendirmeye yonelik sirket performanslarimin
objektif ve dogru bir sekilde degerlendirilmesi ve analiz edilmesi gerekir.

Isletmelerin finansal durumunun, karhiliginin ve verimliliginin degerlendirilmesinde gesitli
gostergeler, Olgliler ve analiz yontemleri kullanilmaktadir. Bu analizlerinden biri de oran
analizidir. Her sektoriin kendi 6zgii 6zelliklerinin olmasinin yani sira tek basina bir oran yerine
isletmenin finansal performansi hakkinda yeterli ve anlamli bir bilgi vermesi ve gelecege
yonelik dogru tahminlerin yapilabilmesi adina bir grup oranin birlikte yorumlanmasi gerekir
(Gersil ve Palamutguoglu, 2016, s.58). Isletmenin performans &l¢iimii icin kullanilacak
yonteminde, farkli amaglar ve birbiriyle ¢elisen kriterler arasinda optimal olanin bulunmasina
yardimc1 olmalidir. Coklu ve genellikle birbiriyle uyusmayan kriterlerin oldugu durumlarda bir
probleme ¢oziim getirebilmek igin, “Cok Kriterli Karar Verme” analizinden yararlanilmaktadir.
CKKY analizi, ¢cok sayida kriter (degerlendirme faktorii) ile alternatifi (karar noktasi) bir araya
getirerek es zamanl olarak ¢6zebilen bir yapiya sahiptir (Biilbiil ve Kose, 2011, 5.72).

Performans analizi ile isletmenin performansinin istenilen 6lgiide olup olmadig: tespit edilerek
hedeflerine ulasma yoniinde hangi asamada oldugu goriilebilmektedir. Ayrica elde edilen
sayisal degerler sayesinde rakip isletmelerle karsilastirmalar yapilabilmekte ve faaliyet
gosterilen sektordeki konum izlenebilmektedir (Kendirli ve Kaya, 2016, s.35). Finansal
performansin 6l¢iimii i¢in en ¢ok kullanilan geleneksel dl¢limler, muhasebe esaslt dlgiitler
olarak ifade edilmektedirler. Geleneksel olglimler olarak bilinen muhasebe performans
Olgtimleri; finansal kaynaklarm kullanimi ve finansal faaliyetleri etkili ve verimli sekilde
yonetmesiyle ilgili olanlar, karlilik ve yatirim karliligi gibi onemli organizasyonel amaglarin
basarilmasinda kullanilanlar ve organizasyon ¢er¢evesinde motivasyon ve kontrol mekanizmasi
olarak kullanilan finansal performans 6l¢timleri, olarak ii¢ temel fonksiyona sahiptirler (Senol
ve Ulutasg, 2018, s.84).
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Bu fonksiyonlardan hareketle finansal performans; isletmelerin parasal politikalarinin ve
faaliyetlerinin sonuglarinin 6lgiilmesi olarak tanimlanabilir (Uygurtirk ve Korkmaz, 2012,
5.96).

Bu ¢aligmanin amaci, 2013-2017 déneminde hisse senetleri (BIST)’de islem goren ve kimya,
petrol kauguk ve plastik iriinler sektoriinde faaliyette bulunan 30 sirketin finansal
performanslarini, ¢ok kriterli karar verme ydntemlerinden olan Entropi ve GIA yontemleri ile
analiz ederek, belirlenen 10 muhasebe kokenli performans kriterlerine gore basar1 puanlarini
belirlemek ve elde edilen puanlar1 da Borda ile siralamasimi yapmaktir. Calismanin birinci
boliimiinde Tiirk kimya sektord ile ilgili bilgilere ve arastirmanin amacina yonelik agiklamalar
yer verilmistir. Tkinci béliimde literatiir taramas1 hem Kimya sektoriinde hem de ¢alismadaki
yontemler bazinda yapilmistir. Uciincii boliimde ¢alismada kullamlan veri seti, dérdiincii
boliimde ise, ¢aligmaya konu olan yontemler agiklanmigtir. Besinci bolimde calismanin
metodolojisi kapsaminda bir uygulama yapilmigtir. Altinci bolimde de elde edilen sonuglar
degerlendirilip yorumlanmustir.

2. Literatiir

Otomotiv, gida, sigorta, banka, turizm, bilisim, mobilya, ulastirma, isletme, ekonomik, , tedarik
zinciri personel, konut ve otomobil se¢imi gibi konularda hem Entropi hem de GIA ile yapilan
bir¢ok ¢alisma mevcut olmasina ragmen literatiir incelemesinde, sadece kimya sektoriindeki
isletmelerle ilgili yapilan ¢aligmalara ve Entropi ile GIA yontemlerinin birlikte kullanildiklart
caligmalara yer verilmistir.

Kimya Sektorii Ile Ilgili Yapilan Caligmalara bakildiginda; Narayan ve Sharma (2011),
¢aligmalarinda, New York Borsasinda iglem 560 firmanin 2000-2008 dénemi giinliik getirileri
ile petrol fiyatlar1 arasindaki iliskiyi GARCH Modeli ile analiz etmeleri sonucunda petrol
fiyatlarinin firma getirilerini sektorlere gore farkli derecede etkiledigini fakat 6zellikle imalat

ve kimya sektoriinii anlamli ve negatif etkiledigini belirlemislerdir.

Basar (2014) BiST kimya, petrol ve plastik endekslerine kayitl isletmelerin 2010-2012 yillari
arasindaki sosyal sorumluluk ve hisse basina kazang degeri arasinda negatif bir iliski
saptamistir. Sosyal sorumlulugun getirdigi maliyetlerin firmalar1 ekonomik agidan olumsuz
etkiledigini ifade etmistir.

Aver ve Ozgelik (2014) BIST’te 2010-2012 yillar1 arasinda kimya, petrol ve plastik sektdriinde
faaliyet gosteren firmalarin, mali tablolarindan elde edilen finansal rasyolar1 ile AHP ve
TOPSIS yéntemlerini kullanarak, isletmelerin finansal performanslarini degerlendirmislerdir.
Yapilan analiz sonucunda, karar vericilerin yaptiklari degerlendirmelere gore en Snemli

kriterlerin karlilik oranlar1 ve en iyi performansa sahip firmanin TUPRAS oldugu belirlenmistir.

Kaya ve Binici (2014) yaptiklar1 ¢aligmada 2002-2013 dénemi arasinda BIST Kimya, Petrol,
Plastik endeksinde yer alan sirketlerin hisse senetleri fiyatlari ile petrol fiyatlar1 arasinda bir
iligki olup olmadig1 Johansen Jusellius Eg biitiinlesme Testi ile test etmislerdir. Test sonuglarina
gore ise; Brent petrol fiyati degiskeninden BIST Kimya, Petrol, Plastik endeksi degiskenine
dogru tek yonlii bir nedensellik iligkisinin oldugunu belirlemislerdir.

Alper ve Aydogan (2016), Borsa Istanbul’da islem géren kimya sektoriindeki 20 firmanin 2001
- 2014 donemine ait mali tablo verilerinden elde ettikleri Ar-Ge yatirimlari ile firmalarin ROA,
ROE finansal performans: arasindaki iligkilerini dinamik panel veri yontemlerinden sistem
Generalized Method of Moments yontemini kullanarak analiz etmisler ve ve aralarinda pozitif

ve anlaml bir iliski oldugunu belirlemiglerdir:
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Atmaca (2016) BIST Kimya, Plastik ve Kauguk sektdriinde yer alan 24 isletmenin, 2009- 2015
donemini kapsayan finansal verilerini korelasyon analizi ve panel veri yontemleri yardimiyla
analiz ederek igsletme sermayesi bilesenlerinin karlilik iizerindeki etkisini aragtirmistir.

Shaverdi vd. (2016) calismalarinda Tahran Borsasi’'nda islem goéren 7 petrokimya
endiistrisindeki  sirketlerin 2003-2013 donemleri arasindaki finansal performanslarini
degerlendirmek ve karsilagtirmak i¢in bulanik AHP ve bulanik TOPSIS yontemlerini
kullanmiglardir.

Kogak vd. (2017) calismalarinda, COPRAS ve MOORA optimizasyon yontemlerini kullanarak
ve hem Fortune 500 siralamasinda hem de Borsa Istanbul’da Petrol ve Tiirevi Sektor
Endeksinde islem goren 14 Tiirk firmas igin, verimlilik ve biiytikliik gostergesi ¢esitli finansal
oranlarda siralama yapmislardir. Elde edilen sonuglarin kendi i¢lerinde tutarli ve Fortune 500
siralama diizeninden farkli oldugunu tespit etmislerdir.

Unal vd. (2017) yaptiklar1 ¢alismada Tiirkiye’de kimya sektoriinde faaliyet gosteren halka acik
5 firmanm 2010-2015 yillar1 arasindaki 6 yillik donemi kapsayan verilerini kullanarak
Malmquist Toplam Faktoér Verimliligi Endeksi araciligiyla analiz ederek, karlilik etkinliginin
Olciilmesini amaglamiglardir. Arastirma sonucunda toplam faktér verimliligi bakimindan
isletmeler karsilastirildiginda ilgili donemde; ilk sirada Bagfas isletmesi yer almakta ve onu

sirastyla; Aksa, Soda Sanayii, Sodas ve Giibretas isletmeleri takip ettigi belirlenmistir.

Kaplanoglu (2018), Borsa Istanbul’da kimya, petrol, kauguk ve plastik iiriinler sektoriindeki 32
isletmenin 2016 y1l1 nakit akis bilgilerine dayanarak finansal performanslarina gore bir siralama
yapmak i¢in Copras ve Aras yontemlerini kullanmistir. Nakit akigina dayali finansal performans
siralamasinda 2016 yili hem ARAS hem de COPRAS yontemine gore ilk bes iginde yer alan
sirketler ayni olup bunlar sirasiyla; 1. MEGAP, 2. EGGUB, 3. EGPRO, 4. ALKIM, ve 5.
SODA’dur.

Karaoglan ve Sahin (2018) calismalarinda, Borsa Istanbul’da Kimya, Petrol, Plastik
Endeksinde yer alan 24 isletmenin finansal performanslarinin analizin i¢in firmalarin, 2015 yili
bilangolarindan elde edilen verilere gore belirledikleri kriterleri énce AHP yontemi ile
degerlendirerek kriter agirliklar tespit etmisler, sonrada isletmelerin performanslarini VIKOR,
TOPSIS, GRA ve MOORA yontemleri ile siralayarak karsilastirma yapmiglardir. Degerleme
sonuglarina gore, her bir yonteme gore en iyi performansa sahip ACSEL, SODA, RTALB,
GEDZA, TRCAS ve ALKIM kodlu ilk 6 isletmenin, degerlendirme yontemi degisse bile ilk
6’da yer aldig1 gozlenmistir.

Senol ve Ulutas (2018) calismalarinda, Borsa Istanbul’a kayith Kimya, Petrol, Kaucuk ve
Plastik tiriinler sektoriinde faaliyette bulunan firmalarin muhasebe ve piyasa temelli performans
Olciimlerine gore siralamalarini CRITIC (Kriterler arasindaki korelasyon ile kriter dneminin
tespiti) ve ARAS (Toplanan Oran Degerlendirmesi) yontemleri kullanilarak yapmislardir. Elde
edilen sonuglar, muhasebe temelli performans dlgiitleri ile piyasa degerinin esas alan 6lgiitlerin
performans siralamalarin farkli oldugunu, her iki performans 6lgiit siralamalarina iligkin

Spearman korelasyonlarin diisiik oldugunu belirlemislerdir.

ENTROPI ve GIA yontemlerinin irlikte kullanildig1 ¢alismalar gézden gegirildiginde; LEE vd.
(2012) yaptiklar1 ¢galigmalarinda 6nce Kore ve Tayvan'in uluslararasi konteyner tagimaciliginda
s0z sahibi Evergreen, Yang Ming, Hyundai ve Hanjin sirketlerinin, 1999-2009 dénemine ait her
yilki finansal oranlarinin nispi agirliklarin1 bulmak icin entropi yontemini uygulamislar sonra

da, s6z konusu sirketlerin ilgili donemdeki siralamalar1 i¢inde, GIA yontemini kullanmislardir.
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Organ ve Tekin (2014) calismalarinda ¢ok kriterli karar verme yontemleri arasindan Entropi ve
GIA yontemlerini kullanarak Denizli ilinde yapilmasi planlanan sehir hastanesinin kurulus
yerinin belirlenmesi i¢in 5 alternatifi degerlendirmiglerdir. Karaatli (2016) Tiirkiye’nin 2003 -
2014 yillar1 arasindaki turizm performansini 6l¢ebilmek igin 19 ekonomik kriterin agirliklart
icin Entropi Yontemi kullanilirken, yillarin kendi i¢indeki performans degerlendirmesi igin de
GIA Yontemini kullanmistir. Aygin (2018) Borsa Istanbul’da menkul kiymet yatirim
ortakliklari endeksinde yer alan dokuz igletmenin finansal performanslarint degerlendirmek icin
2018 yili Haziran donemindeki finansal tablolar1 dikkate alarak, belirledigi kriterlerin 6nem
agirliklarint Entropi yontemiyle hesaplanmis ve uygulama kapsamindaki igletmelerin finansal
performanslarini ise, GIA ydntemiyle degerlendirmistir.

3. Amag ve Kapsam

Arastirmanin temel amaci, Borsa Istanbul’da Kimya, Petrol Kaucuk ve Plastik Uriinler
sektoriinde yer alan sirketlerin finansal performanslarinin Entropi ve gri iligkiler analiz yontemi
ile degerlendirilmesi ve birbirleriyle karsilastirilmasidir. Ayrica sirketlerin yillar itibariyle
yapilan finansal performans siralamalarini Borda yontemiyle bes yilin toplamui olarak
siralandirilmasinin yapilmasi amaglanmistir. Bu amagla, Sadece Gediz Ambalaj San. Tic. A.S
hari¢ belirlenen 2012-2017 dénem itibariyle borsada islem goren tiim kimya sektoriindeki
isletmeler caligma kapsamina almmistir. Bu isletmelerin hangileri oldugu calismamizin
uygulama kisminda verilmistir. Calismada kullanilan finansal oranlar ise, Kamuyu Aydinlatma
Platformu (KAP)’nda yer alan isletmelerin temel mali tablolarindan elde edilmistir. Yapilan
¢alismada genel kabul gormiis ve isletmelerin likidite, mali yapi, faaliyet ve karlilik oranlari
arasindan segilen 10 finansal oran Tablo 2’de verilmistir.

Tablo 2: Muhasebe Esasli Finansal Oranlar

Oran
KALDIRAC Finansal Kaldira¢ Orani Toplam Varliklar / Ozkaynaklar
%IZINI&ARI:D g;ig;zﬁzﬁavgiggarm Maddi Duran Varliklar / Ozkaynaklar
FAALIYET Aktif Devir Hizi Net Satiglar / Ortalama Toplam Varliklar
g Sabit Aktif Devir Hizi Net Satiglar / Ortalama Net Maddi Duran Varliklar
(ETKINLIK) - -
ORANLARI Alacak Devir Hizi Net Satislar/ Ortalama Ticari Alacaklar
Stok Devir Hizi Satilan Malin Maliyeti / Ortalama Stoklar
Vergi Oncesi Oz Sermaye Vergi Oncesi Dénem Net Kar1 / Ortalama
Karlilig Ozkaynaklar
Iééihlﬁilél Vergi Oncesi Aktif Karlilig: legllk glrlcem Donem Net Kari / Ortalama Toplam
Faaliyet Kar Mariji Faaliyet Kér1 / Net Satisglar
Briit Kar Marji Briit Satis Kar1 / Net Satiglar

Calismada likitide oranlarim1 kullanilmamasinin nedeni, ¢alismada yer alan bazi firmalarin
likidite oranlarindaki ¢ok yiliksek maksimum degerlere sahip olmasi ve bu durumun da
isletmelerin performanslarina dair puanlama ve siralamalarini etkileyeceginden dikkate
almmamustir.

4. Materyal ve Metot

BiST’de yer alan Kimya firmalarimin performanslarmin ve etkinliklerinin analiz edilmesi ile
ilgili olarak onerilen hibrid gok kriterli karar verme metodolojisi toplamda on iki adimdan
olugmaktadir. Siirecin ilk dort adiminda entropi yontemi kullanilarak se¢im kriterlerinin goreli
onem degerleri hesaplanirken, sonraki alti adimda Gri Iliskisel Analiz (GIA) ydntemi

kullanilarak belirlenen karar noktalariin 6nem degerleri saptanmustir.
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Uygulamada isletmelerin 2013-2017 yillar1 arasindaki performanslar1 dikkate alindigindan her
yil igin isletmeler farkli etkinlik ve performans diizeyine sahip olabilmekte, bunun sonucunda
da nihai olarak performanslarinin degerlendirilmesi gii¢lesmektedir. Bu nedenle tiim yillart
kapsayacak sekilde bir analizin gerceklestirilebilmesi i¢in modelin son iki adiminda Borda
yontemi kullanilarak isletmelerin s6z konusu yillar arasindaki goreli performanslar1 yeniden

stralandirilmis ve tiim yillar i¢in isletmelerin nihai performanslar1 gosterilmistir.

| Adun-5: Karar Matrislerinin
Olusturulmast
h 4
Adim-6: Referans Serilerinin
Eklenmesi
Adim-4: Faktorlerin Agirhk | § ] ¥ Adim-11: Faktorlerin En Kotii
Degerlerinin Hesaplanmas: Adim-7: Kargilastirma Serisinin  |{[ "] Dereceleme Skorundan
L} : Olusturulmasi & Normalizasyon Farklarnin Belirlenmesi
Adim-3: Faktorlere Iliskin 1 —
"2.| Entropi Degerinin Hesaplanmast Adim-8: Mutlak Deger ] Adl_m' 125 Fakt?rler1n fark
g 3 ;ﬁ‘ Tablolarinm Olusturulmast % Degerlerine Gore Yeniden
LT:J Adim-2: Karar Matrislerinin 0 ~ A Swralanmast
Normalize Edilmesi Adim-9: Gri Iliskisel Katsay1
L Matrisinin Olusturulmasi
Adim-1: Karar Matrislerinin v
Olusturulmast Adim-10: Gri Tliskisel Derecenin
Hesaplanmasi

Sekil 1: Hibrid Modelin Akis Siireci

Onerilen hibrid modelin islem adimlarina bakildiginda Sekil 1 de goriildiigii gibi on iki adimdan
olusan bir akisin s6z konusu oldugu goriilmektedir. Bu perspektifte asagida gosterildigi sekilde

¢Oziime ulasilabilmektedir.

4.1. ENTROPI Yontemi

Termodinamikte diizensizlik ve dagmikligin bir 6l¢iitii olarak bilinen Entropi kavramu literatiire
Rudolf Clausius tarafindan 1865 yilinda kazandirilmistir. Termodinamigin ikinci yasasi olan
Entropi; evrende kendi haline ve dogal sartlara birakilan tiim sistemlerin zaman igerisinde
dagmikliga ve diizensizlige ugrayip bozulacagi anlamini ifade eder. Bu kavramin, kesikli
olasilik dagilimi ile agiklanan belirsizligin 6l¢iisii olarak farkli bir sekilde enformasyon teorisi
acisindan tanimlanmasi ise 1948 yilinda Shannon tarafindan gergeklestirilmistir. Enformasyon
teorisine gore Entropi, rassal degiskenlerle ilgili belirsizligin Sl¢ilistidiir. Entropi kavrami
olasilik teorisi agisindan; bilginin igerisindeki belirsizligin olgiilmesi olarak tanimlamustir.
Entropi yonteminde kriterlerin agirliklarinin mevcut verilere dayali olarak hesaplanmasi karar
vericilerin kisisel yargi ve diigtinceleri azaltmakta ve karar verme siirecinin objektifligine katk1
saglamaktadir. (Zhang vd., 2011: 444; Abdullah ve Otheman, 2013, s. 26; Isik, 2019, 5.93).
Se¢im kriterlerinin agirliklandirilmast i¢in kullanilan Entropi ydnteminin adimlari asagida
verilmistir (Shannon, 1948, Tunca ve dig, 2016).

Adim-1: Karar Matrislerinin Olusturulmasi: Uygulama siirecinin birinci adiminda
belirlenen secim kriterlerine iliskin agirlik degerleri hesaplanmaktadir. Bunun i¢in 6ncelikli
olarak esitlik 1 de gosterildigi gibi karar matrisi olarak tanimlanan X matrisi olusturulmaktadir.
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X117 X114 - X1k - X1K

X21 X22 v Xog e Xk
Xi1  Xi2 . Xig - Xig ( )
lxll X2 e Xk leJ

vVi=12,..;, Vk=12,..K

X matrisinin her bir elemani karar noktalarinin se¢im kriterlerine gore goreli 6nem degerini
gostermektedir. Bu nedenle matrisin siitunlari secim kriterlerini gosterirken, satirlari ise karar
noktalarini ifade etmektedir.

Adim-2: Karar Matrislerinin Normalize Edilmesi: fkinci adimda karar matrisi X’in her bir
elemani kendi siitun toplamina béliinerek normalizasyon islemi gergeklestirilmektedir. Bunun
icin esitlik 2 kullanilirken, ardindan esitlik 3 de gosterildigi gibi normalize matris

olusturulmaktadir.
xij
Xty = )
J m
Zi:lxij
* * * *
X1 X111 - X1k o X 1K
* * * *
X'21 X 22 o X2k - X2k
= 0oL @3)
X1 X2 e Xk o Xk
e o : S
X1 X o X - Xk

vi=12,..; Vk=12,..K

Adim-3: Faktorlere iliskin Entropi Degerinin Hesaplanmasi: Islemin iiciincii adiminda

esitlik 4 kullanilarak normalize matrisin tiim elemanlari i¢in entropi degeri hesaplanmaktadir.
e’y = x"yj. ((ln)X*ij) 4

Ardindan esitlik 5 de gosterildigi gibi entropi matrisi elde edilmektedir.

* * * *
€11 €11 e €71k .. €71k
* * * *
X' 21 X 22 o X2 . €2
P ®
€ i1 € .. €k .. €y
| o+ . . e |
e [N F) T - TTE - § °¢

vVi=12,..; Vk=12,..K

Entropi matrisi olusturulduktan sonra esitlik 6 yardimiyla her bir se¢im kriteri i¢in nihai olarak
entropi degeri hesaplanmaktadir.

E*y = (ﬁ).i[x*”.ln(x*u)];‘v’i (6)
i=1

Esitlik 6 kullanilarak biitiin faktorler ig¢in entropi degeri hesaplandiktan sonra esitlik 7
yardimryla belirsizlik degeri olarak ifade edilen djj degeri hesaplanmaktadir.

d'y;=1—-E"; Vi (7)
Adim-4: Faktorlerin Agirlik Degerlerinin Hesaplanmasi: Bu adimda esitlik 8 kullanilarak
her bir secim kriteri igin goreli agirlik degeri hesaplanmaktadir. Agirlik degerleri faktorlerin
yiizdelik dagilimini da gostermektedir.
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4.2. Gri Iliskiler Analiz Yontemi

Profesor Julong Deng, gri sistemin temel diisiince ve modellerini “The Control Problem of Grey
System” adli makalesi ile literatiire kazandirmigtir (Deng, 1982a, 5.288). Daha sonra ayn1 yil
“Gray Control System” isimli makalesi Huazhong Dergisi'nde yayinlanmistir (Deng, 1982b,
s.9). Gri sistemin teorisinin amaci, belirsiz bilgilerin oldugu veya higbir bilginin olmadig
durumlarda karar verilmesini kolaylagtirmaktir(Ayrigay vd., 2013, s. 224). Gri sistem teorisi;
gri tahmin, gri iligki, gri programlama ve gri kontrol ana boliimlerinden olusur (Li vd. 2007, s.
133). Gri iliski analizi (GIA), gri sistem teorisinin alt bagliklarindan biri olan karar verme ve
tahmin i¢in kullanilan bir analiz teknigidir. Belirli bir sistem igerisinde iki eleman veya iki alt
sistem arasinda degisen iliskinin 6l¢iimii, “Gri Iliski” olarak isimlendirilir. Bu teoride yetersiz
ve eksik olan bilgi, gri bilgi veya gri eleman olarak tanimlanir. (Uckun ve Girgini, 2011, 5.52)
Diger bir deyisle, gri iligskisel analizinde; siyah, bilgiye sahip olmadigini, beyaz, bilgiye
tamamen sahip oldugunu gosterir. Gri ise, siyah ile beyaz arasindaki bilginin seviyesini gosterir
ve sistem igerisindeki iliskiler arasi faktorlerin kesin olmadigini anlatir (Tosun, 2006, s.451).

Gri iligkisel analiz; bir derecelendirme, siniflama ve karar verme teknigi olarak kisith ve az
sayida veri seti ile birlikte bir sistem i¢in gerekli faktorlerin 6nemli olanlarini bulmak igin
kullamlabilmektedir. GIA yontemi diger yontemlere oranla daha basit ve uygulanabilir bir
yontemdir. unsurlar arasindaki egilimlerin benzerlik ya da farklilik derecesine bagli olarak
iligskiyi 6l¢meye yarayan ve siralama yapmaya imkan veren bu teknik, belirsizligin s6z konusu
oldugu durumlarda matematiksel analiz yontemlerine oranla daha kolay ¢6ziim sunar (Feng-
Wang, 2000: 136; Lin vd., 2004 s.197; Peker, ve Baki, 2011,5.6). Karar Noktalarinin Onem
Degerlerinin Hesaplanmasi adim 5 den baslayarak adim 10 a kadar asagida gosterilmektedir.

Adim-5: Karar Matrislerinin Olusturulmasi: Bu asamada birinci adimda olusturulan karar
matrisi aynen kullanilabilmektedir. Esitlik 1 de gosterilen matris dogrudan isleme dahil
edilmektedir.

Adim-6: Referans Serisinin Eklenmesi: Altinc1 adimda karar matrisinin her bir siitunu igin
elde edilebilecek en iyi skorlar belirlenmekte. Bu skorlar referans verisi olarak
adlandirilmaktadir. Bir se¢im kriterini temsil eden her bir slitunun minimum ya da maksimum
yonlii olmasina gore referans verisi elde edilmektedir. Referans verisi esitlik 9 yardimiyla

olusturulmaktadir.
xo = (x())vej=12,..n 9)
Adim-7: Karsilastirma Serisi ve Normalizasyon: Adim 5 de gosterilen karar matrisi esitlik

10 ve 11 yardimiyla normalize edilerek normalize matris elde edilmektedir. Se¢im kriterlerinin

yoniine gore bu iki esitlikten biri kullanilmaktadir.

. x;(j) — max x;(j)
P max x;() — min x; ()

(10)

_ _  max x () — x;(j)
= max x;(j) — min x;(j) (11)

Normalizasyon islemlerinin ardindan esitlik 12 de gosterildigi gibi normalize matris X;*

olusturulmaktadir.
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1 (D) x"(2) . ()
X*z.(l) x*z_(Z) = X*z.(n)
o= b )

e (1) % @) o xtm()]
Adim-8: Mutlak Deger Tablosunun Olusturulmasi: Sekizinci adimda esitlik 13 kullanilarak
mutlak degerler hesaplanirken, esitlik 14 de gosterildigi gibi mutlak deger tablosu

olusturulmaktadir.
Aoi=x*() —x*(G); i=12,.m; j=1,2,.n (13)
D01 (1) Ao1(2) .. Aor(m)
A02.(1) A02_(2) - Aoz_(n)
X', = : : : : )
l30m() Bom@ o Bom()]

Adim-9: Gri Iliskisel Katsayr Matrisinin Olusturulmasi: Besinci adimda esitlik 15
yardimryla gri iliskisel katsay1 matrisi olusturulmaktadir.

Yoi = Amin - ZAmax
o Amin(j) - {Amax

Formiilde goriilen { degeri ayirici katsayi olarak tanimlanirken, bu degerin elde edilmesi i¢in

(15)

mutlak deger matrisinin en kiiciik ve en biiyiik elemanlarin degerleri belirlendikten sonra
bunlarin ortalamalar1 alinmaktadir. Islemlerin ardindan esitlik 16 de gosterilen matris G

olusturulmaktadir.

g1 ) .. g
92.(1) 92 _(2) - 92 .(n)
G= | L (16)

lgnD gu@ - gu()]

G matrisinin elemanlart kendi siitunlari i¢in entropi yontemi ile belirlemis agirlik degeri ile

carpilarak esitlik 17 da gosterildigi gibi agirlikli gri iligki matrisi N olusturulmaktadir.

Wy Wy e Wn
g(D.wy g1(2)wz . g1(M).wy
g2(D.wy g2(2).wy .. go(n).wy
N = : H H H 17
lgm(i)- wq gm(é)- W Im (n) WnJ

Adim-10: Gri lliskisel Derecenin Hesaplanmasi: Onuncu ve son adimda matris N’nin her bir
satir1 toplanarak, karar noktalarinin géreli nem degerleri hesaplanmaktadir. Ardindan Her bir
karar alternatifi i¢in hesaplanan deger s6z konusu alternatiflerin siralamadaki yerini de
gostermekte, en yiiksek degerden baglanarak alternatifler siralandirilmaktadir. Karar

noktalariin aldiklar1 skorlar esitlik 18 de tanimlandig1 gibi, t siitun vektorii ile gosterilmektedir.

T = (18)
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4.3. Borda Yontemi

Skorlarin karsilastirilmasinda yaygin olarak kullanilan borda yontemi, puan sayma iizerine
kurulmustur. Tarihsel olarak, yontem 18. yiizy1l Fransiz Devrimi dénemine kadar uzanir ve
Jean-Charles de Borda tarafindan ¢oklu bir karar verici ortamda kullanilmak tizere 6nerilmistir.
Bu yontem daha sonra, ¢ok kriterli siralama problemlerine uyarlanmigtir (Helder, 2017, s.281).
Karar Noktalarmin Siralandirilmas: i¢in kullanilan Borda ydnteminin uygulama adimlari
asagida gosterilmektedir.

Adim-11: Faktorlerin En Kotii Dereceleme Skorundan Farklarimin Belirlenmesi: Bu
adimda her bir karar noktasinin yillara gore siralama degerleri en kotii degerden cikarilarak
faktoriin siralama puani hesaplanmaktadir. Hesaplanan degerin skoru arttik¢a karar noktasinin
onem degeri de artmaktadir. Ardindan yillara gore elde edilen fark degerleri toplanarak her bir
karar noktasinin nihai performans skoru belirlenmektedir.

Adim-12: Faktorlerin Fark Degerlerine Gore Yeniden Siralanmasi: Son asamada her bir
karar noktasinin elde ettigi siralama puanlart dikkate alinarak alternatifler yeniden
siralanmaktadir.

5. Sayisal Analiz

Borsa Istanbul’da yer alan kimya sektoriine iliskin isletmelerin performans analizlerini
gergeklestirmek tizere Oncelikli olarak analizde kullanilmak {izere karar noktalari ve se¢im
kriterleri belirlenmigtir. Tablo 3’de belirlenen se¢im kriterleri ve karar noktalari

gosterilmektedir.
Tablo 3: Se¢im kriterleri ve karar noktalar.

Secim Kriterleri Karar Noktalart

Kod Sec¢im Kriteri Kod Firma Kod Firma

C1 Aktif Devir Hizi P1 ACSEL P16  HEKTS

Cc2 Sabit Aktif Devir Hizi P2 AKSA P17  1ZFAS

C3 Alacak Devir Hizi P3 ALKIM P18  MEGAP

C4 Stok Devir Hiz P4 ATPET P19  MRSHL

C5 Vergi Oncesi Oz sermaye Karlilig1 P5 AYGAZ P20 OZRDN

C6 Vergi Oncesi Aktif Karlilig: P6 BAGFS P21  PETKIM

C7 Faaliyet Kar Marji P7 BRISA P22  POLTK

C8 Briit Kar Marji P8 BRKSN P23 RTALB

C9 Varlik/Oz kaynaklar P9 DEVA P24  SANFM

C10 Maddi Duran Varhklar/Oz kaynaklar P10 DYOBY P25  SASA
P11 EGGUB P26  SEKUR
P12 EGPRO P27  SEYKM
P13 EPLAS P28  SODA
P14 GOODY P29  TMPOL
P15 GUBRF P30  TUPRS

Secim kriteri olarak 10 faktor belirlenirmis, bunlar arasinda minimum yénlii olan C9 Varlik/Oz
kaynaklar ile C10 Maddi Duran Varliklar/Oz kaynaklar disinda kalan biitiin faktorler
maksimum yonlii olarak belirlenmistir. Buna ek olarak toplam 30 firma belirlenmis, bu
firmalarin se¢im kritelerine yansitilan faktor degerleri 2013-2017 yillarim1 kapsayacak sekilde
Borsa Istanbul (BIST) kayitlarindan elde edilmistir.
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Adim-1: Karar Matrislerinin Olusturulmasi: Esitlik 1 de gosterildigi bigimde
degerlendirmeye alinan tiim yillar i¢in X matrisleri olusturulmustur.
Karar Matrisi X"

C1l C2 C3 C4 C5 C6 C7 C8 C9 C10

P1 | 0.81 3.33 4.4 34 9.5% | 82% | 6.1% | 17.2% | 1.22 0.30
P2 | 0.92 3.09 4.1 6.9 [|27.8% |12.2% | 17.2% | 20.4% | 2.44 0.92
P3 | 1.07 2.73 7.2 4.4 | 28.8% | 18.8% | 18.8% | 23.4% | 1.49 0.61
P4 | 0.51 3.13 0.9 4.3 25.8% | 85% | 3.1% | 7.8% | 3.71 0.53
P5 | 1.84 | 12.68 | 15.8 305 [21.9% | 135% | 3.1% | 8.8% | 1.70 0.23
P6 | 0.44 0.79 11.6 3.0 [10.6% | 42% | 8.6% |20.1% | 2.61 1.37
P7 | 0.73 1.65 3.0 4.4 155% | 3.1% | 11.2% | 26.6% | 5.05 2.48
P8 | 1.16 2.36 4.6 7.1 10.3% | 4.6% | 6.0% | 25.1% | 2.26 1.04
P9 | 0.70 2.32 3.2 2.3 16.9% | 8.3% | 18.2% | 43.1% | 2.08 0.60
P10| 1.09 2.65 2.8 5.8 6.3% | 1.0% | 6.1% | 27.8% | 6.18 2.58
P11| 1.26 1.77 48.7 54 | 247% | 14.6% | 14.4% | 23.2% | 1.58 1.14
P12 | 0.92 2.71 2.1 6.9 20.6% | 7.3% | 12.2% | 27.3% | 2.96 1.03
P13| 1.61 | 18.79 7.7 4.7 0.1% | 21.6% | 17.0% | 28.6% | 14.68 | 1.18
P14] 1.93 7.48 5.1 7.8 25.1% | 13.3% | 8.4% | 14.6% | 1.99 0.47
P15| 0.98 2.86 5.9 3.3 12% | 0.3% | 24% | 149% | 3.81 1.26
P16| 0.96 6.53 2.8 16 [46.4% | 23.4% | 27.2% | 38.1% | 2.26 0.32
P17| 0.67 | 10.27 1.9 1.1 3.9% | 1.8% | 1.3% | 29.5% | 2.34 0.14
P18| 1.07 | 29.28 15 5.6 20.1% | 17.5% | 18.3% | 25.4% | 1.16 0.04
P19 | 1.66 6.11 3.9 8.0 3.1% | 1.7% | 1.7% | 33.0% | 2.12 0.55
P20 | 1.33 5.78 4.9 4.9 15.8% | 9.8% | 7.8% |329% | 1.70 0.37
P21| 1.05 2.90 6.0 7.4 | 48.9% | 23.6% | 22.5% | 25.2% | 2.05 0.84
P22 | 155 | 13.50 2.5 8.8 [49.0% | 35.1% | 22.6% | 36.9% | 1.36 0.14
P23 | 0.62 3.65 2.9 3.2 84% | 7.0% | 6.5% |33.3% | 1.16 0.18
P24 | 0.98 2.28 4.2 3.3 74% | 1.9% | 9.1% | 19.1% | 4.11 0.46
P25| 0.97 2.58 2.6 6.0 [30.0% |14.7% | 18.8% | 19.0% | 2.09 0.97
P26 | 1.15 2.73 3.8 42 1196% | 6.2% | 13.3% | 21.1% | 2.78 1.27
P27 | 0.74 2.35 3.1 3.7 11.7% | 9.4% |10.3% | 28.9% | 1.12 0.36
P28 | 0.68 1.96 5.1 7.2 25.3% | 20.3% | 20.7% | 34.8% | 1.22 0.41
P29 | 0.97 5.15 1.7 4.8 13.0% | 3.0% |11.1% | 17.6% | 4.56 0.87
P30 | 1.56 4.49 12.7 10.7 |485% | 12.9% | 9.0% | 11.5% | 3.68 1.19
31.93 | 167.90 | 186.70 | 180.70 | 5.96 3.28 3.53 735 | 8747 | 23.83

Adim-2: Karar Matrislerinin Normalize Edilmesi: Esitlik 2 yardimiyla karar matrisinin tiim

elemanlar1 normalize edilerek normalize matris olusturulmustur.

Karar Matrisi X"

C1

C2

C3

C4

C5

C6

C7

C8

C9

C10

P1

0.0254

0.0198

0.0236

0.0188

0.0159

0.025

0.0173

0.0234

0.0139

0.0125

P2

0.0288

0.0184

0.022

0.0382

0.0466

0.0372

0.0487

0.0277

0.0279

0.0385

P3

0.0335

0.0163

0.0386

0.0243

0.0483

0.0574

0.0533

0.0318

0.017

0.0255

P4

0.016

0.0186

0.0048

0.0238

0.0433

0.0259

0.0088

0.0106

0.0424

0.0222

P5

0.0576

0.0755

0.0846

0.1688

0.0367

0.0412

0.0088

0.012

0.0194

0.0097

P6

0.0138

0.0047

0.0621

0.0166

0.0178

0.0128

0.0244

0.0273

0.0298

0.0577

P7

0.0229

0.0098

0.0161

0.0243

0.026

0.0095

0.0317

0.0362

0.0577

0.104

P8

0.0363

0.0141

0.0246

0.0393

0.0173

0.014

0.017

0.0341

0.0258

0.0437

P9

0.0219

0.0138

0.0171

0.0127

0.0283

0.0253

0.0516

0.0586

0.0238

0.0253

P10

0.0341

0.0158

0.015

0.0321

0.0106

0.0031

0.0173

0.0378

0.0707

0.1081

P11

0.0395

0.0105

0.2608

0.0299

0.0414

0.0445

0.0408

0.0316

0.0181

0.048

P12

0.0288

0.0161

0.0112

0.0382

0.0346

0.0223

0.0346

0.0371

0.0338

0.0431

P13

0.0504

0.1119

0.0412

0.026

0.0002

0.0659

0.0482

0.0389

0.1678

0.0494

P14

0.0604

0.0446

0.0273

0.0432

0.0421

0.0406

0.0238

0.0199

0.0228

0.0198

133



Karar Matrisi X*

C1l C2 C3 C4 C5 Cé6 Cc7 C8 C9 C10

P15{0.0307 | 0.017 | 0.0316 | 0.0183 | 0.002 | 0.0009 | 0.0068 | 0.0203 | 0.0436 | 0.0529
P16 | 0.0301 | 0.0389 | 0.015 | 0.0089 | 0.0778 | 0.0714 | 0.0771 | 0.0518 | 0.0258 | 0.0135
P17 | 0.021 | 0.0612 | 0.0102 | 0.0061 | 0.0065 | 0.0055 | 0.0037 | 0.0401 | 0.0268 | 0.0058
P18|0.0335|0.1744 | 0.008 | 0.031 |0.0337 | 0.0534 | 0.0518 | 0.0345 | 0.0133 | 0.0018
P19 | 0.052 | 0.0364 | 0.0209 | 0.0443 | 0.0052 | 0.0052 | 0.0048 | 0.0449 | 0.0242 | 0.023
P20 | 0.0417 | 0.0344 | 0.0262 | 0.0271 | 0.0265 | 0.0299 | 0.0221 | 0.0447 | 0.0194 | 0.0154
P2110.0329|0.0173 | 0.0321 | 0.041 | 0.082 | 0.072 | 0.0637 | 0.0343 | 0.0234 | 0.0351
P22 |0.0485 | 0.0804 | 0.0134 | 0.0487 | 0.0822 | 0.1071 | 0.064 | 0.0502 | 0.0155 | 0.0058
P23{0.0194 | 0.0217 | 0.0155 | 0.0177 | 0.0141 | 0.0214 | 0.0184 | 0.0453 | 0.0133 | 0.0073
P24 | 0.0307 | 0.0136 | 0.0225 | 0.0183 | 0.0124 | 0.0058 | 0.0258 | 0.026 | 0.047 | 0.0192
P25 { 0.0304 | 0.0154 | 0.0139 | 0.0332 | 0.0503 | 0.0448 | 0.0533 | 0.0258 | 0.0239 | 0.0408
P26 | 0.036 |0.0163 |0.0204 | 0.0232 | 0.0329 | 0.0189 | 0.0377 | 0.0287 | 0.0318 | 0.0533
P27 {0.0232 | 0.014 |0.0166 | 0.0205 | 0.0196 | 0.0287 | 0.0292 | 0.0393 | 0.0128 | 0.0152
P28 | 0.0213 { 0.0117 | 0.0273 | 0.0398 | 0.0424 | 0.0619 | 0.0586 | 0.0473 | 0.0139 | 0.017
P29 | 0.0304 | 0.0307 | 0.0091 | 0.0266 | 0.0218 | 0.0092 | 0.0314 | 0.0239 | 0.0521 | 0.0366
P30 | 0.0489 | 0.0267 | 0.068 | 0.0592 | 0.0813 | 0.0394 | 0.0255 | 0.0156 | 0.0421 | 0.0498

Adim-3: Faktorlere iliskin Entropi Degerinin Hesaplanmasi: Uciincii adimda esitlik 4
kullanilarak biitiin normalize matris elamanlar i¢in entropi degeri hesaplanmistir. Bunun i¢in
normalize matriste yer alan elemanlarin kendi degerleri ile logaritmik degerleri ¢arpilmus, elde

edilen degerler entropi matrisine islenerek Matris E* olusturulmustur.

Entropi Matrisi E

C1 C2 C3 C4 C5 C6 C7 C8 C9 C10

P1 | -0.093 | -0.078 | -0.088 | -0.075 | -0.066 | -0.092 | -0.070 | -0.088 | -0.060 | -0.055
P2 |-0.102 | -0.074 | -0.084 | -0.125 | -0.143 | -0.122 | -0.147 | -0.099 | -0.100 | -0.125
P3 | -0.114 | -0.067 | -0.126 | -0.090 | -0.146 | -0.164 | -0.156 | -0.110 | -0.069 | -0.093
P4 | -0.066 | -0.074 | -0.026 | -0.089 | -0.136 | -0.095 | -0.042 | -0.048 | -0.134 | -0.085
P5 | -0.164 | -0.195 | -0.209 | -0.300 | -0.121 | -0.131 | -0.042 | -0.053 | -0.077 | -0.045
P6 | -0.059 | -0.025 | -0.173 | -0.068 | -0.072 | -0.056 | -0.090 | -0.098 | -0.105 | -0.165
P7 | -0.086 | -0.045 | -0.066 | -0.090 | -0.095 | -0.044 | -0.109 | -0.120 | -0.165 | -0.235
P8 | -0.120 | -0.060 | -0.091 | -0.127 | -0.070 | -0.060 | -0.069 | -0.115 | -0.094 | -0.137
P9 | -0.084 | -0.059 | -0.070 | -0.056 | -0.101 | -0.093 | -0.153 | -0.166 | -0.089 | -0.093
P10 | -0.115 | -0.065 | -0.063 | -0.110 | -0.048 | -0.018 | -0.070 | -0.124 | -0.187 | -0.240
P11 -0.128 | -0.048 | -0.351 | -0.105 | -0.132 | -0.139 | -0.131 | -0.109 | -0.073 | -0.146
P12 | -0.102 | -0.067 | -0.050 | -0.125 | -0.116 | -0.085 | -0.116 | -0.122 | -0.115 | -0.135
P13]-0.151 | -0.245 | -0.131 | -0.095 | -0.001 | -0.179 | -0.146 | -0.126 | -0.300 | -0.149
P14 |-0.170 | -0.139 | -0.098 | -0.136 | -0.133 | -0.130 | -0.089 | -0.078 | -0.086 | -0.078
P15 -0.107 | -0.069 | -0.109 | -0.073 | -0.012 | -0.006 | -0.034 | -0.079 | -0.136 | -0.155
P16 | -0.105 | -0.126 | -0.063 | -0.042 | -0.199 | -0.188 | -0.198 | -0.153 | -0.094 | -0.058
P17]-0.081 | -0.171 | -0.047 | -0.031 | -0.033 | -0.029 | -0.021 | -0.129 | -0.097 | -0.030
P18 | -0.114 | -0.305 | -0.039 | -0.108 | -0.114 | -0.156 | -0.153 | -0.116 | -0.057 | -0.011
P19]-0.154 | -0.121 | -0.081 | -0.138 | -0.027 | -0.027 | -0.026 | -0.139 | -0.090 | -0.087
P20 | -0.132 | -0.116 | -0.096 | -0.098 | -0.096 | -0.105 | -0.084 | -0.139 | -0.077 | -0.064
P21 -0.112 | -0.070 | -0.110 | -0.131 | -0.205 | -0.189 | -0.175 | -0.116 | -0.088 | -0.118
P22 | -0.147 | -0.203 | -0.058 | -0.147 | -0.205 | -0.239 | -0.176 | -0.150 | -0.065 | -0.030
P23 | -0.077 | -0.083 | -0.065 | -0.071 | -0.060 | -0.082 | -0.074 | -0.140 | -0.057 | -0.036
P24 | -0.107 | -0.058 | -0.085 | -0.073 | -0.054 | -0.030 | -0.094 | -0.095 | -0.144 | -0.076
P25 -0.106 | -0.064 | -0.060 | -0.113 | -0.150 | -0.139 | -0.156 | -0.094 | -0.089 | -0.131
P26 -0.120 | -0.067 | -0.079 | -0.087 | -0.112 | -0.075 | -0.124 | -0.102 | -0.110 | -0.156
P27 | -0.087 | -0.060 | -0.068 | -0.080 | -0.077 | -0.102 | -0.103 | -0.127 | -0.056 | -0.064
P28 | -0.082 | -0.052 | -0.098 | -0.128 | -0.134 | -0.172 | -0.166 | -0.144 | -0.060 | -0.069
P29 | -0.106 | -0.107 | -0.043 | -0.096 | -0.083 | -0.043 | -0.109 | -0.089 | -0.154 | -0.121
P30 -0.147 | -0.097 | -0.183 | -0.167 | -0.204 | -0.127 | -0.094 | -0.065 | -0.133 | -0.149
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Ardindan 6 ve 7 kullanilarak dncelikle her bir faktoriin entropi degeri ardindan belirsizlik degeri
hesaplanmistir.

Entropi ve belirsizlik degerleri
C1 C2 C3 C4 C5 C6 Cc7 C8 C9 C10
ej |0.9818 | 0.8849 | 0.8554 | 0.9336 | 0.9260 | 0.9171 | 0.9458 | 0.9811 | 0.9289 | 0.9222
dj ]0.0182|0.1151 | 0.1446 | 0.0664 | 0.0740 | 0.0829 | 0.0542 | 0.0189 | 0.0711 | 0.0778

Adim-4: Faktorlerin Agirhik Degerlerinin Hesaplanmasi: Bu adimda esitlik 8 kullanilarak
her bir se¢im kriteri i¢in goreli agirlik degeri hesaplanmustir.

Faktor Agirlik Degerleri
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10
wj | 003 | 016 | 0.20 | 0.09 | 010 | 0.11 0.07 | 0.03 | 0.10 | 0.11

Faktor agirlik degerleri hesaplandiktan sonra karar noktalarinin 6nem degerlerinin hesaplandigi
Gri lliskisel Analiz yonteminin adimlarina gegilmektedir.

Adim-5: Karar Matrislerinin Olusturulmasi: Bu asamada 2013 yilindan baslanarak 2017

yilina kadar tiim yillar1 kapsayacak sekilde her bir yil i¢in karar matrisleri olusturulmustur.

2013 Y1ili Karar Matrisi X
Cl C2 C3 C4 C5 C6 Cc7 Cc8 C9 C10
P1| 1.12 1.92 7.9 4.0 142% | 6.1% | 8.0% | 21.0% | 2.39 1.30
P2 | 1.04 2.71 5.1 8.4 18.4% | 10.9% | 10.7% | 16.4% | 1.73 0.61
P3| 0.84 1.70 4.1 4.5 13.2% | 8.0% | 13.4% | 24.2% | 1.62 0.78
P4 | 0.80 3.42 2.3 5.7 1.0% | 0.7% | 2.5% | 16.8% | 1.53 0.37
P5 | 195 | 10.14 | 176 222 | 103% | 7.7% | 2.8% | 9.5% | 1.42 0.26
P6 | 0.82 2.32 10.9 3.4 1.1% | 0.6% |(1.8%)| 8.9% | 2.33 0.88
P7 | 1.12 3.02 3.3 4.1 29.1% | 11.6% | 13.8% | 26.3% | 2.47 0.88
P8 | 0.77 1.66 35 4.0 |(16.2%) | (8.6%) | (5.4%) | 17.4% | 2.09 1.05
P9 | 0.54 1.54 2.2 2.0 6.2% | 3.1% |11.3% | 37.5% | 2.05 0.70
P10 | 0.96 2.23 2.4 5.8 11.0% | 1.5% | 11.2% | 34.5% | 6.55 2.87
P11| 0.88 2.07 36.9 5.0 (6.6%) |(3.4%) | 3.9% |18.1% | 2.16 0.88
P12 | 0.92 3.60 1.8 8.4 125% | 5.8% | 9.9% | 27.7% | 2.16 0.56
P13| 153 | 1283 | 124 6.9 0.0% | 4.7% | 6.5% |214% | (3.31) | -0.38
P14| 1.81 6.67 5.4 6.0 21.9% | 14.4% | 8.1% | 155% | 1.49 0.39
P15| 0.87 3.38 4.2 4.1 41.8% | 10.6% | 17.6% | 25.7% | 3.90 1.07
P16 | 0.86 4.54 2.9 1.6 22.0% | 17.2% | 21.2% | 38.9% | 1.29 0.24
P17| 0.70 4.07 2.5 1.2 124% | 7.8% | 12.9% | 30.7% | 1.67 0.24
P18 | 0.82 4.13 1.9 6.3 (8.4%) | (6.9%) | (8.6%) | 14.3% | 1.30 0.22
P19| 154 4.14 4.4 7.7 (2.6%) | (1.6%) | (0.9%) | 30.7% | 1.62 0.59
P20 | 1.28 2.39 4.4 6.6 20.2% | 9.1% | 12.1% | 31.1% | 2.22 1.08
P21| 1.38 2.96 5.6 8.4 32% | 1.8% | 1.7% | 6.0% | 1.90 0.87
P22 1.83 | 2431 2.8 15.0 | 52.0% | 31.0% | 15.5% | 35.0% | 1.52 0.10
P23| 0.75 3.30 2.9 1.6 31.1% | 20.4% | 27.2% | 49.3% | 1.41 0.39
P24 | 0.67 1.40 2.7 4.2 (0.7%) | (0.3%) | 6.9% | 18.6% | 2.36 0.76
P25| 1.63 6.75 4.9 4.9 21% | 0.8% | 3.0% | 6.5% | 2.61 0.60
P26 | 0.99 2.84 3.7 3.8 (0.3%) | (0.2%) | 7.2% | 15.5% | 1.85 0.59
P27 | 1.12 2.19 4.7 6.6 28.4% | 22.4% | 18.9% | 34.3% | 1.18 0.63
P28 | 0.88 2.01 4.7 8.7 21.8% | 15.1% | 16.8% | 20.5% | 1.46 0.60
P29 0.90 | 12.28 1.3 5.6 43% | 1.3% |14.0% | 195% | 2.59 0.18
P30 | 2.17 5.80 19.0 12.0 03% | 0.1% | 0.1% | 3.6% | 4.15 1.63
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2014 Y1l Karar Matrisi X

2015 Y1l Karar Matrisi X

ci1]| c2 | c3]| ca C6 c7 cs co |c12]cis ci1| c2 |cs|ca| cs c7 cs co |c12| ci3
PL |096| 190 | 57 [ 27 | 1.2% 05% | 9% | 22.0% | 2.45 | 1.17 Pl | 083|195 | 57 [ 20 | 43% | 29% | 53% | 17.8% | 1.12 | 0.3
P2 |110| 310 | 49 | 85 | 19.3% | 109% | 11.1% | 150% | 1.80 | 0.58 P2 |095| 291 | 42 | 7.8 | 21.8% | 12.1% | 17.4% | 195% | 1.81 | 0.61
P3 1094|197 | 44 | 49 | 127% | 85% | 89% | 275% | 1.38 | 0.66 P3 1099|229 | 6.0 | 41 | 19.7% | 13.9% | 12.3% | 254% | 1.45 | 057
P4 | 089 | 396 | 20 | 54 | (58%) | (35%) | (0.1%) | 18.9% | 1.83 | 0.38 P4 |082| 424 | 16 | 48 | 05% | 03% | 62% | 203% | 2.00 | 0.36
P5 | 214 | 12.03 | 183 (338 | 103% | 72% | 15% | 75% | 1.45 | 0.25 P5 | 1.75|10.39 | 145 (387 | 184% | 125% | 3.9% | 105% | 150 | 0.25
P6 |054| 094 |181( 33 | 154% | 63% | 51% | 159% | 251 | 1.77 P6 | 048] 077 | 176 | 2.7 | 10.0% | 43% | 74% | 17.9% | 224 | 1.29
P7 | 114|347 | 33 | 41 | 36.0% | 142% | 156% | 28.8% | 2.61 | 0.93 P7 1097 | 290 | 27 | 3.7 | 324% | 11.0% | 165% | 31.2% | 3.25 | 1.03
P8 |1.02| 1.99 | 48 [ 51 | 05% 02% | 26% | 21.8% | 2.11 | 1.10 P8 |0.96| 193 | 40 | 47 | 30% | 13% | 47% | 244% | 253 | 1.22
P9 |054| 162 | 25 | 20 | 1.2% 06% | 9.6% | 35.0% | 2.17 | 0.72 PO |061| 1.92 | 26 | 21 | 120% | 55% | 17.1% | 40.8% | 2.19 | 0.66
P10 | 1.06 | 246 | 27 | 63 | 143% | 24% | 83% | 31.2% | 568 | 241 | | P10 |1.04| 252 | 25 | 65 | (1.9%) | (0.3%) | 6.9% | 327% | 6.16 | 2.43
P11 | 074 | 196 |280[ 31 | 9.2% 40% | 95% | 204% | 242 | 085 | | P11 |0.87 | 240 | 408 | 33 | 21% | 09% | 9.9% | 209% | 230 | 0.86
P12 | 098] 375 | 19 | 6.7 | 157% | 7.2% | 9.9% | 26.1% | 217 | 058 | | P12 [084| 3.17 | 1.8 | 56 | 13.7% | 58% | 92% | 254% | 2.47 | 0.65
P13 |1.47 [ 1226 |125] 7.1 | 0.0% 3.0% | 42% | 188% |(3.17)]-0.40| | P13 | 1561297 |147| 7.9 | 00% | 6.6% | 7.8% | 225% |(3.97)| -045
P14 |1.83| 645 | 6.0 | 6.2 | 143% | 96% | 54% | 152% | 147 | 045 | | P14 [181| 649 | 64 | 6.8 | 204% | 127% | 6.6% | 14.2% | 1.71 | 045
P15/ 090 | 328 | 49 | 35 | 585% | 158% | 18.2% | 254% | 353 | 098 | | P15 (085 | 2.84 | 5.0 | 27 | 286% | 82% | 10.0% | 21.5% | 3.46 | 1.10
P16 [ 0.95 | 526 | 3.2 | 1.8 | 262% | 19.1% | 21.2% | 354% | 1.45 | 0.25 | | P16 [ 0.93 | 552 | 3.0 | 1.6 | 27.1% | 17.6% | 23.0% | 37.1% | 1.61 | 0.27
P17 | 066 | 599 | 23 [ 1.2 | 7.7% 52% | 94% | 23.7% | 138 | 042 | | P17 |054| 582 | 1.7 | 1.2 | 41% | 25% | 6.8% | 204% | 1.83 | 0.17
P18 | 0.87 | 589 | 1.5 | 57 | 3.6% 28% | 47% | 21.0% | 127 | 016 | | P18 |0.86 | 8.84 | 1.2 | 53 | 18.9% | 15.2% | 20.6% | 18.9% | 1.21 | 0.09
P19 | 153 | 431 | 40 [ 88 | 1.4% 08% | 1.3% | 31.4% | 1.63 | 056 | | P19 | 147 | 437 | 43 | 69 | 08% | 05% | 1.8% | 342% | 1.63 | 053
P20 | 130 | 235 | 44 | 6.9 | 33.1% | 143% | 14.9% | 33.3% | 239 | 1.42 | [ P20 [ 113 | 2.26 | 43 | 6.9 | 34.0% | 189% | 104% | 33.4% | 1.48 | 0.61
P21 (118 | 250 | 5.9 | 9.0 | (32%) | (1.8%) | (1.5%) | 2.1% | 1.78 | 0.85 | | P21 098 | 221 | 6.7 | 9.6 | 235% | 124% | 11.1% | 158% | 1.99 | 0.83
P22 | 1.68 [ 1266 | 3.2 | 145 | 22.1% | 164% | 8.9% | 33.3% | 1.25 | 022 | [ P22 [2.00 | 13.50 | 3.9 | 18.1 | 64.7% | 49.8% | 22.4% | 357% | 1.33 | 0.17
P23 | 067 | 324 | 40 | 1.9 | 187% | 13.7% | 21.1% | 454% | 1.34 | 022 | | P23 [061| 2.76 | 3.6 | 2.1 | 22.0% | 16.4% | 23.1% | 454% | 1.34 | 0.35
P24 | 068 | 154 | 25 | 33 | (02%) | (0.1%) | 47% | 20.4% | 2.81 | 066 | | P24 [0.78 | 1.84 | 2.9 | 3.4 | (32.1%) | (10.1%) | (1.4%) | 10.6% | 3.67 | 0.54
P25|1.84| 830 | 51 | 57 | 235% | 102% | 7.1% | 121% | 2.08 | 044 | | P25 163 | 7.87 | 48 | 50 | 203% | 10.6% | 95% | 135% | 1.79 | 0.36
P26 | 0.89 | 271 | 34 | 35 | (37%) | (1.7%) | 46% | 12.7% | 2.48 | 0.83 | | P26 [ 0.93 | 267 | 3.7 | 3.2 | (28.0%) | (9.9%) | 1.1% | 151% | 3.30 | 1.18
P27 | 118 | 3.02 | 55 | 47 | 266% | 225% | 19.3% | 33.7% | 1.19 | 030 | | P27 | 0.88 | 3.03 | 44 | 43 | 168% | 142% | 16.3% | 28.2% | 1.18 | 0.37
P28 | 0.82 | 220 | 48 | 7.8 | 321% | 22.8% | 21.3% | 247% | 137 | 047 | | P28 |0.72 | 1.95 | 5.7 | 7.3 | 275% | 207% | 20.0% | 26.8% | 1.30 | 0.50
P29 | 094 | 767 | 15 | 7.0 | 200% | 75% | 138% | 182% | 2.73 | 0.45 | | P29 | 0.98 | 6.88 | 1.6 | 52 | 18.1% | 6.1% | 135% | 21.1% | 3.22 | 0.40
P30 | 1.84 | 418 [ 358132 | 3.3% 09% | 1.1% | 3.2% | 356 | 1.73 | | P30 | 156 | 3.33 | 228|147 | 30.8% | 94% | 75% | 11.2% | 3.07 | 1.38




2016 Y1li Karar Matrisi X

2017 Y1h Karar Matrisi X

ci1]| c2 | c3]| ca C6 c7 cs co | c12]ci ci1| c2 |cs|ca| cs c7 cs co |c12| ci3
Pl |071] 235 | 51 [ 20 | 4.6% 42% | 54% | 16.0% | 1.10 | 0.26 PL | 081|333 | 44 [ 34 | 95% | 82% | 61% | 17.2% | 1.22 | 0.30
P2 | 080 | 265 | 36 | 7.5 | 146% | 75% | 19.2% | 224% | 211 | 0.75 P2 | 092 | 3.09 | 41 | 6.9 | 27.8% | 12.2% | 17.2% | 204% | 2.44 | 0.92
P3 |0.95| 250 | 6.1 | 3.9 | 293% | 19.3% | 21.6% | 28.9% | 1.58 | 0.59 P3 |1.07| 273 | 72 | 44 | 288% | 18.8% | 18.8% | 234% | 1.49 | 0.61
P4 |058| 320 | 1.0 | 3.9 | (6.1%) | (27%) | 4.9% | 200% | 250 | 0.46 P4 |051| 313 | 09 | 43 | (258%) | (85%) | (3.1%) | 7.8% | 3.71 | 053
P5 | 1.66 | 10.31 | 13.9 [ 323 | 17.5% | 115% | 4.6% | 11.7% | 154 | 0.24 P5 |1.84 | 1268 | 158|305 | 21.9% | 135% | 3.1% | 88% | 1.70 | 0.23
P6 | 043 | 0.75 | 157 | 2.6 | (10.2%) | (4.4%) | 0.9% | 14.4% | 2.37 | 1.35 P6 | 0.44 | 0.79 | 11.6 | 3.0 | (10.6%) | (4.2%) | 8.6% | 20.1% | 2.61 | 1.37
P7 |071] 200 | 23 | 35 | 13.0% | 32% | 124% | 294% | 497 | 1.91 P7 |073| 165 | 3.0 | 44 | 155% | 3.1% | 11.2% | 26.6% | 5.05 | 2.48
P8 |1.01| 1.99 | 40 [ 52 | 45% 19% | 53% | 246% | 220 | 116 P8 |1.16| 236 | 46 | 7.1 | 103% | 46% | 6.0% | 251% | 2.26 | 1.04
P9 | 068 | 220 | 3.0 | 23 | 149% | 72% | 17.7% | 402% | 1.98 | 0.63 P9 |0.70| 232 [ 3.2 | 23 | 169% | 8.3% | 18.2% | 431% | 2.08 | 0.60
P10 | 1.05| 265 | 25 [ 6.1 | 85% 13% | 92% | 341% | 650 | 2.61 | | P10 | 1.09| 2.65 | 28 | 58 | (6.3%) | (1.0%) | 6.1% | 27.8% | 6.18 | 2.58
P11 |121| 228 |48.0| 49 | 203% | 99% | 11.9% | 212% | 1.82 | 126 | | P11 [1.26 | 1.77 | 48.7 | 54 | 24.7% | 146% | 144% | 23.2% | 1.58 | 1.14
P12 088 | 2.89 | 2.1 | 6.4 | 155% | 6.0% | 104% | 29.2% | 2.66 | 0.89 | | P12 | 092 | 2.71 | 21 | 6.9 | 206% | 7.3% | 12.2% | 27.3% | 2.96 | 1.03
P13 |1.60 | 1562 [ 103 | 6.2 | 0.0% | 13.1% | 12.8% | 27.0% | (9.36) |-0.87 | | P13 | 1611879 | 7.7 | 47 | 0.0% | 21.6% | 17.0% | 28.6% |14.68| 1.18
P14 168 | 612 | 5.2 | 6.7 | 18.8% | 108% | 75% | 165% | 1.77 | 051 | | P14 | 193 | 7.48 | 51 | 7.8 | 251% | 13.3% | 84% | 14.6% | 1.99 | 0.47
P15|0.81| 238 | 50 [ 2.7 | 0.6% 02% | 1.9% | 14.7% | 357 | 1.29 | | P15 | 098 | 286 | 59 | 33 | 12% | 03% | 24% | 149% | 3.81 | 1.26
P16 | 090 | 546 | 29 | 1.5 | 30.7% | 18.8% | 22.8% | 38.8% | 1.66 | 0.27 | | P16 | 0.96 | 6.53 | 2.8 | 1.6 | 46.4% | 23.4% | 27.2% | 38.1% | 2.26 | 0.32
P17 | 060 | 724 | 1.8 [ 1.2 | 4.0% 21% | 59% | 242% | 202 | 045 | | P17 | 0671027 | 1.9 | 1.1 | 3.9% | 18% | 13% | 295% | 2.3 | 0.14
P18 | 0.84 | 1519 | 1.1 | 46 | 3.5% 30% | 59% | 233% | 114 | 004 | | P18 1072928 | 15 | 56 | 20.1% | 17.5% | 18.3% | 254% | 1.16 | 0.04
P19 | 157 | 509 | 44 | 76 | 4.2% 26% | 35% | 37.0% | 159 | 046 | | P19 | 1.66 | 6.11 | 3.9 | 8.0 | (3.1%) | (1.7%) | 1.7% | 33.0% | 212 | 055
P20 | 120 | 364 | 44 | 59 | 133% | 89% | 87% | 307% | 148 | 0.37 | [ P20 |1.33| 578 | 49 | 49 | 158% | 9.8% | 7.8% | 32.9% | 1.70 | 0.37
P21 | 077 | 217 | 6.0 | 7.4 | 272% | 133% | 16.8% | 21.1% | 2.09 | 0.63 | | P21 | 1.05]| 2.90 | 6.0 | 7.4 | 48.9% | 23.6% | 22.5% | 25.2% | 2.05 | 0.84
P22 | 1.40 [ 1073 | 2.4 [ 105 | 43.9% | 31.7% | 21.8% | 39.3% | 145 | 019 | | P22 | 155 | 1350 | 2.5 | 8.8 | 49.0% | 35.1% | 22.6% | 36.9% | 1.36 | 0.14
P23 | 052 | 229 | 3.0 | 22 | 95% 74% | 9.0% | 37.1% | 122 | 023 | | P23 |0.62| 365 | 29 | 32 | 84% | 7.0% | 65% | 33.3% | 1.16 | 0.18
P24 | 091 | 2.08 | 37 | 33 | (121%) | (3.3%) | 3.4% | 164% | 3.77 | 051 | [ P24 | 098 | 228 | 42 | 33 | 74% | 19% | 91% | 19.1% | 411 | 046
P25 137 | 7.45 | 3.0 | 52 | 343% | 182% | 158% | 158% | 1.95 | 0.33 | | P25 | 0.97 | 258 | 2.6 | 6.0 | 30.0% | 14.7% | 18.8% | 19.0% | 2.09 | 0.97
P26 | 1.15| 315 | 42 [ 36 | 6.7% 1.9% | 14.2% | 22.0% | 394 | 145 | [ P26 |1.15| 273 | 3.8 | 42 | 196% | 62% | 133% | 21.1% | 2.78 | 1.27
P27 | 069 | 222 | 30 | 43 | 174% | 135% | 17.5% | 31.3% | 1.39 | 043 | [ P27 |0.74 | 2.35 | 3.1 | 37 | 11.7% | 94% | 10.3% | 28.9% | 1.12 | 0.36
P28 | 0.67 | 1.80 | 51 | 7.3 | 27.1% | 21.0% | 215% | 32.6% | 1.28 | 047 | | P28 | 068 | 1.96 | 51 | 7.2 | 253% | 20.3% | 20.7% | 34.8% | 1.22 | 041
P29 | 087 | 552 | 15 | 43 | (0.1%) | 00% | 9.5% | 17.1% | 421 | 0.77 | | P29 [0.97 | 515 | 1.7 | 48 | 13.0% | 3.0% | 11.1% | 17.6% | 456 | 0.87
P30 [1.23| 3.00 [10.9 109 | 237% | 69% | 6.8% | 105% | 3.86 | 145 | | P30 | 1.56 | 4.49 |12.7 | 10.7 | 485% | 12.9% | 9.0% | 11.5% | 3.68 | 1.19




Adim-6: Referans Serisinin Eklenmesi: esitlik 9 yardimiyla her bir siitun i¢in alinabilecek en
yiksek skorlar belirlenmis, bunlar referans verisi olarak adlandirilmistir.

Yillara iliskin Referans Verileri 2013-2017
C1 C2 C3 C4 C5 C6 C7 Cc8 C9 C10
2013 | 0.54 1.4 1.3 1.2 |-0.162]-0.086 | -0.086 | 0.036 | -3.3061| -0.378
2014 | 0.54 | 0.94 1.5 1.2 |-0.058|-0.035]-0.015| 0.021 | -3.1673 | -0.400
2015 | 0.48 | 0.77 1.2 1.2 |-0.321]-0.101[-0.014 | 0.105 | -3.9661 | -0.453
2016 | 0.43 | 0.75 1 1.2 |-0.121]-0.044 | 0.009 | 0.105 | -9.3643 | -0.868
2017| 0.44 | 0.79 0.9 1.1 |-0.258]-0.085]-0.031| 0.078 1.1200 | 0.043

Adim-7: Karsilastirma Serisi ve Normalizasyon: Yedinci adimda bir 6nceki adimda
olusturulan biitiin karar matrisleri esitlik 10 ve 11 yardimiyla normalize edilmistir.

2013 Y1l Normalize Matris X*
C1l C2 C3 C4 C5 C6 Cc7 C8 (01°] C10
P1 | 0.644 | 0.977 | 0.815 | 0.867 | 0.554 | 0.629 | 0.536 | 0.619 | 0.422 | 0.483
P2 | 0.693 | 0.943 | 0.893 | 0.657 | 0.493 | 0.508 | 0.461 | 0.720 | 0.489 | 0.696
P3| 0.816 | 0.987 | 0.921 | 0.843 | 0.569 | 0.581 | 0.385 | 0.549 | 0.500 | 0.645
P4 | 0.840 | 0.912 | 0.972 | 0.786 | 0.748 | 0.765 | 0.690 | 0.711 | 0.509 | 0.770
P5 | 0.135 | 0.619 | 0.542 | 0.000 | 0.611 | 0.588 | 0.682 | 0.871 | 0.520 | 0.803
P6 | 0.828 | 0.960 | 0.730 | 0.895 | 0.746 | 0.768 | 0.810 | 0.884 | 0.428 | 0.614
P7 | 0.644 | 0.929 | 0.944 | 0.862 | 0.336 | 0.490 | 0.374 | 0.503 | 0.414 | 0.612
P8 | 0.859 | 0.989 | 0.938 | 0.867 | 1.000 | 1.000 | 0.911 | 0.698 | 0.453 | 0.561
P9 | 1.000 | 0.994 | 0.975 | 0.962 | 0.672 | 0.705 | 0.444 | 0.258 | 0.457 | 0.669
P10 | 0.742 | 0.964 | 0.969 | 0.781 | 0.601 | 0.745 | 0.447 | 0.324 | 0.000 | 0.000
P11| 0.791 | 0.971 | 0.000 | 0.819 | 0.859 | 0.869 | 0.651 | 0.683 | 0.445 | 0.612
P12 | 0.767 | 0.904 | 0.986 | 0.657 | 0.579 | 0.636 | 0.483 | 0.473 | 0.445 | 0.712
P13 | 0.393 | 0.501 | 0.688 | 0.729 | 0.762 | 0.664 | 0.578 | 0.611 | 1.000 | 1.000
P14 | 0.221 | 0.770 | 0.885 | 0.771 | 0.441 | 0.419 | 0.534 | 0.740 | 0.513 | 0.762
P15] 0.798 | 0.914 | 0.919 | 0.862 | 0.150 | 0.515 | 0.268 | 0.516 | 0.269 | 0.556
P16 | 0.804 | 0.863 | 0.955 | 0.981 | 0.440 | 0.348 | 0.168 | 0.228 | 0.534 | 0.808
P17 ] 0.902 | 0.883 | 0.966 | 1.000 | 0.581 | 0.586 | 0.399 | 0.407 | 0.495 | 0.811
P18 | 0.828 | 0.881 | 0.983 | 0.757 | 0.886 | 0.957 | 1.000 | 0.766 | 0.533 | 0.815
P19 | 0.387 | 0.880 | 0.913 | 0.690 | 0.801 | 0.823 | 0.785 | 0.407 | 0.500 | 0.701
P20 | 0.546 | 0.957 | 0.913 | 0.743 | 0.466 | 0.553 | 0.422 | 0.398 | 0.439 | 0.550
P21| 0.485 | 0.932 | 0.879 | 0.657 | 0.716 | 0.737 | 0.712 | 0.947 | 0.472 | 0.616
P22 | 0.209 | 0.000 | 0.958 | 0.343 | 0.000 | 0.000 | 0.327 | 0.313 | 0.510 | 0.852
P23 | 0.871 | 0.917 | 0.955 | 0.981 | 0.306 | 0.268 | 0.000 | 0.000 | 0.522 | 0.765
P24 1 0.920 | 1.000 | 0.961 | 0.857 | 0.773 | 0.790 | 0.567 | 0.672 | 0.425 | 0.649
P25| 0.331 | 0.766 | 0.899 | 0.824 | 0.732 | 0.763 | 0.676 | 0.937 | 0.400 | 0.698
P26 | 0.724 | 0.937 | 0.933 | 0.876 | 0.767 | 0.788 | 0.559 | 0.740 | 0.477 | 0.702
P27 0.644 | 0.966 | 0.904 | 0.743 | 0.346 | 0.217 | 0.232 | 0.328 | 0.545 | 0.689
P28 | 0.791 | 0.973 | 0.904 | 0.643 | 0.443 | 0.402 | 0.291 | 0.630 | 0.516 | 0.699
P29 | 0.779 | 0.525 | 1.000 | 0.790 | 0.699 | 0.750 | 0.369 | 0.652 | 0.402 | 0.829
P30 | 0.000 | 0.808 | 0.503 | 0.486 | 0.758 | 0.780 | 0.757 | 1.000 | 0.244 | 0.381
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2014 Y1li Normalize Matris X*

2015 Yili Normalize Matris X*

ci | c2 [ c3a | ca [ ce | cr [ cs | co|ciz2]|cis ci|c2|c3fcaf] ce [ c7 [ csa | co [crz] ci3
P1 | 0.738 | 0.918 | 0.878 | 0.954 | 0.891 | 0.848 | 0.535 | 0.540 | 0.365 | 0.444 | | P1 |0.770| 0.907 | 0.886 |0.979 | 0.624 | 0.783 | 0.727 | 0.791 | 0.498 | 0.693
P2 | 0.650 | 0.816 | 0.901 | 0.776 | 0.610 | 0.452 | 0.447 | 0.702 | 0.439 | 0.653 | | P2 |0.691 | 0.832 | 0.924 | 0.824 | 0.443 | 0.629 | 0.233 | 0.742 | 0.430 | 0.633
P3 | 0.750 | 0.912 | 0.915 | 0.887 | 0.712 | 0.544 | 0.544 | 0.413 | 0.486 | 0.621 | | P3 |0.664 | 0.881 | 0.879 |0.923 | 0.465 | 0.599 | 0.441 | 0.573 | 0.465 | 0.647
P4 | 0.781 | 0.742 | 0.985 | 0.871 | 1.000 | 1.000 | 0.939 | 0.612 | 0.435 | 0.723 | | P4 |0.776 | 0.727 | 0.990 | 0.904 | 0.663 | 0.826 | 0.690 | 0.719 | 0.411 | 0.719
P5 | 0.000 | 0.054 | 0.510 | 0.000 | 0.750 | 0.593 | 0.868 | 0.875 | 0.478 | 0.770 | | P5 |0.164 | 0.244 | 0.664 | 0.000 | 0.478 | 0.623 | 0.784 | 1.000 | 0.460 | 0.757
P6 | 1.000 | 1.000 | 0.516 | 0.936 | 0.670 | 0.627 | 0.711 | 0.681 | 0.358 | 0.229 | | P6 |1.000 | 1.000 | 0.586 | 0.960 | 0.565 | 0.760 | 0.653 | 0.788 | 0.387 | 0.395
P7 | 0.625 | 0.810 | 0.948 | 0.911 | 0.350 | 0.327 | 0.250 | 0.383 | 0.347 | 0.526 | | P7 |0.678 | 0.833 | 0.962|0.933 | 0.334 | 0.648 | 0.269 | 0.407 | 0.287 | 0.487
P8 | 0.700 | 0.910 | 0.904 | 0.880 | 0.902 | 0.859 | 0.820 | 0.545 | 0.404 | 0.468 | | P8 |0.684 | 0.909 |0.929 |0.907 | 0.637 | 0.810 | 0.751 | 0.602 | 0.358 | 0.420
P9 | 1.000 | 0.942 | 0.971 | 0.975 | 0.891 | 0.844 | 0.513 | 0.240 | 0.397 | 0.600 | | P9 |0.914 | 0.910 |0.965|0.976 | 0.544 | 0.740 | 0.245 | 0.132 | 0.392 | 0.613
P10 | 0.675 | 0.870 | 0.965 | 0.844 | 0.687 | 0.776 | 0.570 | 0.328 | 0.000 | 0.000 | | P10 | 0.632| 0.863 | 0.967 | 0.859 | 0.688 | 0.836 | 0.661 | 0.364 | 0.000 | 0.000
P11 | 0.875 | 0.913 | 0.227 | 0.942 | 0.767 | 0.715 | 0.518 | 0.577 | 0.368 | 0.554 | | P11 | 0.743| 0.872 | 0.000 | 0.944 | 0.647 | 0.816 | 0.539 | 0.702 | 0.381 | 0.546
P12 | 0.725 | 0.760 | 0.988 | 0.831 | 0.666 | 0.593 | 0.500 | 0.446 | 0.397 | 0.653 | | P12 | 0.763| 0.811 | 0.985|0.883 | 0.527 | 0.735 | 0.567 | 0.573 | 0.364 | 0.617
P13 | 0.419 | 0.034 | 0.679 | 0.819 | 0.910 | 0.753 | 0.750 | 0.614 | 1.000 | 1.000 | | P13 | 0.289 | 0.042 | 0.659 | 0.821 | 0.668 | 0.721 | 0.624 | 0.656 | 1.000 | 1.000
P14 | 0.194 | 0.530 | 0.869 | 0.847 | 0.687 | 0.502 | 0.697 | 0.697 | 0.476 | 0.699 | | P14 |0.125| 0.551 | 0.869 | 0.851 | 0.458 | 0.619 | 0.673 | 0.894 | 0.439 | 0.689
P15 | 0.775 | 0.800 | 0.901 | 0.929 | 0.000 | 0.266 | 0.136 | 0.462 | 0.243 | 0.510 | | P15 | 0.757 | 0.837 | 0.904 | 0.960 | 0.373 | 0.694 | 0.535 | 0.685 | 0.267 | 0.461
P16 | 0.744 | 0.631 | 0.950 | 0.982 | 0.502 | 0.141 | 0.004 | 0.231 | 0.478 | 0.769 | | P16 | 0.704 | 0.627 | 0.955|0.989 | 0.388 | 0.538 | 0.004 | 0.238 | 0.449 | 0.750
P17 | 0.925 | 0.569 | 0.977 | 1.000 | 0.790 | 0.669 | 0.522 | 0.501 | 0.486 | 0.813 | | P17 | 0.961 | 0.603 |0.987 | 1.000 | 0.626 | 0.790 | 0.665 | 0.716 | 0.428 | 0.784
P18 | 0.794 | 0.578 | 1.000 | 0.862 | 0.854 | 0.760 | 0.728 | 0.564 | 0.498 | 0.802 | | P18 | 0.750 | 0.366 | 1.000 | 0.891 | 0.473 | 0.578 | 0.102 | 0.759 | 0.489 | 0.812
P19 | 0.381 | 0.712 | 0.927 | 0.767 | 0.888 | 0.837 | 0.877 | 0.323 | 0.458 | 0.658 | | P19 | 0.349 | 0.717 | 0.922 | 0.848 | 0.660 | 0.823 | 0.869 | 0.321 | 0.447 | 0.659
P20 | 0.525 | 0.880 | 0.915 | 0.825 | 0.395 | 0.323 | 0.281 | 0.279 | 0.372 | 0.352 | | P20 | 0.572| 0.883 | 0.922 |0.848 | 0.317 | 0.516 | 0.518 | 0.344 | 0.462 | 0.630
P21 | 0.600 | 0.867 | 0.872 | 0.761 | 0.960 | 0.935 | 1.000 | 1.000 | 0.441 | 0.555 | | P21 | 0.671| 0.887 | 0.861|0.776 | 0.426 | 0.624 | 0.490 | 0.848 | 0.412 | 0.555
P22 | 0.288 | 0.000 | 0.950 | 0.592 | 0.566 | 0.243 | 0.544 | 0.279 | 0.501 | 0.779 | | P22 | 0.000 | 0.000 | 0.932 | 0.549 | 0.000 | 0.000 | 0.029 | 0.278 | 0.477 | 0.783
P23 | 0.919 | 0.804 | 0.927 | 0.979 | 0.619 | 0.346 | 0.009 | 0.000 | 0.491 | 0.778 | | P23 | 0.914 | 0.844 |0.939 | 0.976 | 0.441 | 0.558 | 0.000 | 0.000 | 0.476 | 0.721
P24 | 0.913 | 0.949 | 0.971 | 0.936 | 0.913 | 0.871 | 0.728 | 0.577 | 0.324 | 0.622 | | P24 | 0.803 | 0.916 | 0.957 | 0.941 | 1.000 | 1.000 | 1.000 | 0.997 | 0.246 | 0.654
P25 | 0.188 | 0.372 | 0.895 | 0.862 | 0.544 | 0.479 | 0.623 | 0.769 | 0.407 | 0.702 | | P25 | 0.243 | 0.442 | 0.909 | 0.899 | 0.459 | 0.654 | 0.555 | 0.914 | 0.432 | 0.718
P26 | 0.781 | 0.849 | 0.945 | 0.929 | 0.967 | 0.932 | 0.732 | 0.755 | 0.362 | 0.562 | | P26 | 0.704 | 0.851 |0.937 | 0.947 | 0.958 | 0.997 | 0.898 | 0.868 | 0.282 | 0.433
P27 | 0.600 | 0.823 | 0.883 | 0.893 | 0.496 | 0.011 | 0.088 | 0.270 | 0.508 | 0.750 | | P27 | 0.737 | 0.822 | 0.919 | 0.917 | 0.495 | 0.594 | 0.278 | 0.493 | 0.492 | 0.716
P28 | 0.825 | 0.892 | 0.904 | 0.798 | 0.411 | 0.000 | 0.000 | 0.478 | 0.487 | 0.691 | | P28 | 0.842 | 0.907 | 0.886 | 0.837 | 0.384 | 0.486 | 0.127 | 0.533 | 0.480 | 0.669
P29 | 0.750 | 0.426 | 1.000 | 0.822 | 0.599 | 0.582 | 0.329 | 0.628 | 0.333 | 0.697 | | P29 | 0.671| 0.520 | 0.990 | 0.893 | 0.481 | 0.730 | 0.392 | 0.696 | 0.290 | 0.704
P30 | 0.188 | 0.724 | 0.000 | 0.632 | 0.858 | 0.833 | 0.886 | 0.975 | 0.240 | 0.242 | | P30 | 0.289 | 0.799 | 0.455 | 0.640 | 0.350 | 0.674 | 0.637 | 0.980 | 0.305 | 0.364




2016 Y11 Normalize Matris X*

2017 Yili Normalize Matris X*

ct | c2 [ ca | ca [ ce | cr | cs [ co [ crz] cis ci| c2|c3|ca] ce [ c7 ] cs | co [crz] ci3
P1 | 0.776 | 0.892 | 0.913 | 0.974 | 0.702 | 0.762 | 0.795 | 0.815 | 0.340 | 0.675 P1 [0.752] 0.911 |0.927 |0.922 | 0.528 | 0.617 | 0.696 | 0.734 | 0.993 | 0.899
P2 | 0.704 | 0.872 | 0.945 | 0.797 | 0.523 | 0.670 | 0.164 | 0.599 | 0.277 | 0.535 P2 |0.678] 0.919 |0.933 | 0.803 | 0.283 | 0.525 | 0.330 | 0.643 | 0.903 | 0.655
P3 | 0.584 | 0.882 | 0.891 | 0.913 | 0.261 | 0.343 | 0.055 | 0.380 | 0.310 | 0.580 P3 |0.577] 0.932 | 0.868 | 0.888 | 0.270 | 0.374 | 0.277 | 0.558 | 0.973 | 0.778
P4 | 0.880 | 0.835 | 1.000 | 0.913 | 0.893 | 0.953 | 0.817 | 0.680 | 0.252 | 0.619 P4 |0.953| 0.918 |1.000 | 0.891 | 1.000 | 1.000 | 1.000 | 1.000 | 0.809 | 0.808
P5 | 0.016 | 0.357 | 0.726 | 0.000 | 0.471 | 0.560 | 0.831 | 0.960 | 0.313 | 0.682 P5 |0.060| 0.583 | 0.688 | 0.000 | 0.362 | 0.495 | 0.795 | 0.972 | 0.957 | 0.925
P6 | 1.000 | 1.000 | 0.687 | 0.955 | 0.966 | 1.000 | 1.000 | 0.869 | 0.260 | 0.362 P6 |1.000| 1.000 | 0.776 | 0.935 | 0.797 | 0.901 | 0.614 | 0.652 | 0.890 | 0.474
P7 | 0.776 | 0.916 | 0.972 | 0.926 | 0.552 | 0.789 | 0.475 | 0.364 | 0.096 | 0.202 P7 |0.805| 0.970 | 0.956 | 0.888 | 0.448 | 0.734 | 0.528 | 0.467 | 0.710 | 0.039
P8 | 0.536 | 0.917 | 0.936 | 0.871 | 0.704 | 0.825 | 0.799 | 0.525 | 0.271 | 0.417 P8 |0.517] 0.945 |0.923|0.796 | 0.517 | 0.700 | 0.700 | 0.510 | 0.916 | 0.606
P9 | 0.800 | 0.902 | 0.957 | 0.965 | 0.518 | 0.679 | 0.233 | 0.000 | 0.285 | 0.569 P9 |0.826] 0.946 |0.952 |0.959 | 0.429 | 0.615 | 0.297 | 0.000 | 0.929 | 0.779
P10 | 0.504 | 0.872 | 0.968 | 0.842 | 0.632 | 0.842 | 0.621 | 0.205 | 0.000 | 0.000 | | P10 |0.564 | 0.935 |0.960 | 0.840| 0.739 | 0.828 | 0.696 | 0.433 | 0.627 | 0.000
P11 | 0.376 | 0.897 | 0.000 | 0.881 | 0.421 | 0.604 | 0.498 | 0.640 | 0.295 | 0.387 | | P11 |0.450 | 0.966 |0.000 | 0.854 | 0.325 | 0.470 | 0.422 | 0.564 | 0.966 | 0.566
P12 | 0.640 | 0.856 | 0.977 | 0.833 | 0.507 | 0.712 | 0.566 | 0.370 | 0.242 | 0.496 | | P12 |0.678| 0.933 | 0.975 | 0.803 | 0.380 | 0.638 | 0.495 | 0.448 | 0.864 | 0.612
P13 | 0.064 | 0.000 | 0.802 | 0.839 | 0.784 | 0.515 | 0.457 | 0.444 | 1.000 | 1.000 | | P13 |0.215] 0.368 | 0.858 | 0.878 | 0.655 | 0.310 | 0.337 | 0.411 | 0.000 | 0.552
P14 | 0.000 | 0.639 | 0.911 | 0.823 | 0.448 | 0.579 | 0.699 | 0.798 | 0.298 | 0.604 | | P14 |0.000| 0.765 | 0.912 | 0.772 | 0.320 | 0.500 | 0.620 | 0.807 | 0.936 | 0.831
P15 | 0.696 | 0.890 | 0.915 | 0.952 | 0.773 | 0.873 | 0.954 | 0.859 | 0.185 | 0.381 | | P15 |0.638| 0.927 | 0.895 | 0.925 | 0.639 | 0.798 | 0.818 | 0.799 | 0.802 | 0.519
P16 | 0.624 | 0.683 | 0.960 | 0.990 | 0.236 | 0.357 | 0.000 | 0.047 | 0.305 | 0.672 | | P16 |0.651| 0.799 |0.960 | 0.983 | 0.035 | 0.268 | 0.000 | 0.142 | 0.916 | 0.890
P17 | 0.864 | 0.564 | 0.983 | 1.000 | 0.713 | 0.820 | 0.772 | 0.539 | 0.282 | 0.708 | | P17 |0.846 | 0.667 | 0.979 | 1.000 | 0.603 | 0.764 | 0.855 | 0.385 | 0.910 | 0.962
P18 | 0.672 | 0.029 | 0.998 | 0.891 | 0.721 | 0.795 | 0.772 | 0.569 | 0.338 | 0.739 | | P18 |0.577 | 0.000 | 0.987 | 0.847 | 0.386 | 0.404 | 0.294 | 0.501 | 0.997 | 1.000
P19 | 0.088 | 0.708 | 0.928 | 0.794 | 0.709 | 0.806 | 0.881 | 0.108 | 0.309 | 0.618 | | P19 |0.181 | 0.813 |0.937 | 0.765 | 0.697 | 0.844 | 0.842 | 0.286 | 0.926 | 0.801
P20 | 0.384 | 0.806 | 0.928 | 0.849 | 0.546 | 0.632 | 0.644 | 0.320 | 0.316 | 0.645 | | P20 |0.403 | 0.825 | 0.916 | 0.871| 0.444 | 0.580 | 0.640 | 0.289 | 0.957 | 0.872
P21 | 0.728 | 0.905 | 0.894 | 0.801 | 0.298 | 0.510 | 0.274 | 0.643 | 0.278 | 0.568 | | P21 |0.591| 0.926 | 0.893 | 0.786 | 0.001 | 0.264 | 0.155 | 0.507 | 0.931 | 0.687
P22 | 0.224 | 0.329 | 0.970 | 0.701 | 0.000 | 0.000 | 0.046 | 0.030 | 0.318 | 0.696 | | P22 |0.255| 0.554 | 0.967 | 0.738 | 0.000 | 0.000 | 0.152 | 0.176 | 0.982 | 0.962
P23 | 0.928 | 0.896 | 0.957 | 0.968 | 0.614 | 0.673 | 0.630 | 0.104 | 0.333 | 0.684 | | P23 |0.879 | 0.900 | 0.958 | 0.929 | 0.543 | 0.644 | 0.683 | 0.278 | 0.997 | 0.948
P24 | 0.616 | 0.911 | 0.943 | 0.932 | 1.000 | 0.970 | 0.886 | 0.801 | 0.172 | 0.605 | | P24 |0.638| 0.948 | 0.931|0.925| 0.556 | 0.761 | 0.597 | 0.680 | 0.779 | 0.836
P25 | 0.248 | 0.549 | 0.957 | 0.871 | 0.171 | 0.374 | 0.320 | 0.822 | 0.287 | 0.655 | | P25 |0.644 | 0.937 | 0.964 | 0.833 | 0.254 | 0.468 | 0.277 | 0.683 | 0.928 | 0.633
P26 | 0.424 | 0.839 | 0.932 | 0.923 | 0.664 | 0.825 | 0.393 | 0.613 | 0.161 | 0.335 | | P26 |0.523 | 0.932 | 0.939 | 0.895 | 0.393 | 0.663 | 0.459 | 0.623 | 0.878 | 0.515
P27 | 0.792 | 0.901 | 0.957 | 0.900 | 0.473 | 0.504 | 0.242 | 0.300 | 0.322 | 0.628 | | P27 |0.799 | 0.945 | 0.954 | 0.912 | 0.499 | 0.589 | 0.558 | 0.402 | 1.000 | 0.874
P28 | 0.808 | 0.929 | 0.913 | 0.804 | 0.300 | 0.296 | 0.059 | 0.256 | 0.329 | 0.617 | | P28 |0.839 | 0.959 |0.912 | 0.793 | 0.317 | 0.339 | 0.215 | 0.235 | 0.993 | 0.857
P29 | 0.648 | 0.679 | 0.989 | 0.900 | 0.786 | 0.878 | 0.607 | 0.778 | 0.144 | 0528 | | P29 |0.644 | 0.847 | 0.983 | 0.874 | 0.481 | 0.736 | 0.531 | 0.722 | 0.746 | 0.673
P30 | 0.360 | 0.849 | 0.789 | 0.688 | 0.361 | 0.687 | 0.731 | 1.000 | 0.166 | 0.333 | | P30 |0.248| 0.870 | 0.753 | 0.673 | 0.007 | 0.509 | 0.601 | 0.895 | 0.811 | 0.549




Adim-8: Mutlak Deger Tablosunun Olusturulmasi: Sekizinci adimda esitlik 13 kullanilarak

mutlak degerler hesaplanmus, esitlik 14 de gosterildigi gibi mutlak deger matrisleri

olusturulmustur.

2013 Yilt Mutlak Deger Matrisi

C1

C2

C3

C4

C5

C6

C7

C8

C9

C10

P1

0.356

0.023

0.185

0.133

0.446

0.371

0.464

0.381

0.578

0.517

P2

0.307

0.057

0.107

0.343

0.507

0.492

0.539

0.280

0.511

0.304

P3

0.184

0.013

0.079

0.157

0.431

0.419

0.615

0.451

0.500

0.355

P4

0.160

0.088

0.028

0.214

0.252

0.235

0.310

0.289

0.491

0.230

P5

0.865

0.381

0.458

1.000

0.389

0.412

0.318

0.129

0.480

0.197

P6

0.172

0.040

0.270

0.105

0.254

0.232

0.190

0.116

0.572

0.386

P7

0.356

0.071

0.056

0.138

0.664

0.510

0.626

0.497

0.586

0.388

P8

0.141

0.011

0.062

0.133

0.000

0.000

0.089

0.302

0.547

0.439

P9

0.000

0.006

0.025

0.038

0.328

0.295

0.556

0.742

0.543

0.331

P10

0.258

0.036

0.031

0.219

0.399

0.255

0.553

0.676

1.000

1.000

P11

0.209

0.029

1.000

0.181

0.141

0.131

0.349

0.317

0.555

0.388

P12

0.233

0.096

0.014

0.343

0.421

0.364

0.517

0.527

0.555

0.288

P13

0.607

0.499

0.312

0.271

0.238

0.336

0.422

0.389

0.000

0.000

P14

0.779

0.230

0.115

0.229

0.559

0.581

0.466

0.260

0.487

0.238

P15

0.202

0.086

0.081

0.138

0.850

0.485

0.732

0.484

0.731

0.444

P16

0.196

0.137

0.045

0.019

0.560

0.652

0.832

0.772

0.466

0.192

P17

0.098

0.117

0.034

0.000

0.419

0.414

0.601

0.593

0.505

0.189

P18

0.172

0.119

0.017

0.243

0.114

0.043

0.000

0.234

0.467

0.185

P19

0.613

0.120

0.087

0.310

0.199

0.177

0.215

0.593

0.500

0.299

P20

0.454

0.043

0.087

0.257

0.534

0.447

0.578

0.602

0.561

0.450

P21

0.515

0.068

0.121

0.343

0.284

0.263

0.288

0.053

0.528

0.384

p22

0.791

1.000

0.042

0.657

1.000

1.000

0.673

0.687

0.490

0.148

P23

0.129

0.083

0.045

0.019

0.694

0.732

1.000

1.000

0.478

0.235

P24

0.080

0.000

0.039

0.143

0.227

0.210

0.433

0.328

0.575

0.351

P25

0.669

0.234

0.101

0.176

0.268

0.237

0.324

0.063

0.600

0.302

P26

0.276

0.063

0.067

0.124

0.233

0.212

0.441

0.260

0.523

0.298

p27

0.356

0.034

0.096

0.257

0.654

0.783

0.768

0.672

0.455

0.311

P28

0.209

0.027

0.096

0.357

0.557

0.598

0.709

0.370

0.484

0.301

P29

0.221

0.475

0.000

0.210

0.301

0.250

0.631

0.348

0.598

0.171

P30

1.000

0.192

0.497

0.514

0.242

0.220

0.243

0.000

0.756

0.619

141



2014 Y1ili Mutlak Deger Matrisi 2015 Yilt Mutlak Deger Matrisi

C1 Cc2 C3 C4 C6 c7 C8 C9 C12 C13 C1 Cc2 C3 C4 C6 Cc7 C8 C9 C12 C13

P1 | 0.263 | 0.082 | 0.122 | 0.046 | 0.109 | 0.152 | 0.465 | 0.460 | 0.635 | 0.556 P1 |0.230| 0.093 |0.114]0.021| 0.376 | 0.217 | 0.273 | 0.209 | 0.502 | 0.307

P2 | 0.350 | 0.184 | 0.099 | 0.224 | 0.390 | 0.548 | 0.553 | 0.298 | 0.561 | 0.347 P2 10.309| 0.168 | 0.076|0.176 | 0.557 | 0.371 | 0.767 | 0.258 | 0.570 | 0.367

P3 | 0.250 | 0.088 | 0.085 | 0.113 | 0.288 | 0.456 | 0.456 | 0.587 | 0.514 | 0.379 P3 ]0.336| 0.119 |0.121]0.077| 0.535 | 0.401 | 0.559 | 0.427 | 0.535 | 0.353

P4 | 0.219 | 0.258 | 0.015 | 0.129 | 0.000 | 0.000 | 0.061 | 0.388 | 0.565 | 0.277 P4 10.224| 0.273 | 0.010 | 0.096 | 0.337 | 0.174 | 0.310 | 0.281 | 0.589 | 0.281

P5 | 1.000 | 0.946 | 0.490 | 1.000 | 0.250 | 0.407 | 0.132 | 0.125 | 0.522 | 0.230 PS5 10.836| 0.756 | 0.336|1.000 | 0.522 | 0.377 | 0.216 | 0.000 | 0.540 | 0.243

P6 | 0.000 | 0.000 | 0.484 | 0.064 | 0.330 | 0.373 | 0.289 | 0.319 | 0.642 | 0.771 P6 |0.000 | 0.000 | 0.414|0.040 | 0.435 | 0.240 | 0.347 | 0.212 | 0.613 | 0.605

P7 ] 0.375 | 0.190 | 0.052 | 0.089 | 0.650 | 0.673 | 0.750 | 0.617 | 0.653 | 0.474 P7 10.322| 0.167 | 0.038 | 0.067 | 0.666 | 0.352 | 0.731 | 0.593 | 0.713 | 0.513

P8 | 0.300 | 0.090 | 0.096 | 0.120 | 0.098 | 0.141 | 0.180 | 0.455 | 0.596 | 0.532 P8 |0.316| 0.091 | 0.071]0.093 | 0.363 | 0.190 | 0.249 | 0.398 | 0.642 | 0.580

P9 | 0.000 | 0.058 | 0.029 | 0.025 | 0.109 | 0.156 | 0.487 | 0.760 | 0.603 | 0.400 P9 |0.086| 0.090 | 0.035]0.024 | 0.456 | 0.260 | 0.755 | 0.868 | 0.608 | 0.387

P10 | 0.325 | 0.130 | 0.035 | 0.156 | 0.313 | 0.224 | 0.430 | 0.672 | 1.000 | 1.000 P10 | 0.368 | 0.137 | 0.033|0.141| 0.312 | 0.164 | 0.339 | 0.636 | 1.000 | 1.000

P11 | 0.125 | 0.087 | 0.773 | 0.058 | 0.233 | 0.285 | 0.482 | 0.423 | 0.632 | 0.446 P11 | 0.257 | 0.128 | 1.000 | 0.056 | 0.353 | 0.184 | 0.461 | 0.298 | 0.619 | 0.454

P12 | 0.275 | 0.240 | 0.012 | 0.169 | 0.334 | 0.407 | 0.500 | 0.554 | 0.603 | 0.347 P12 | 0.237 | 0.189 | 0.015|0.117 | 0.473 | 0.265 | 0.433 | 0.427 | 0.636 | 0.383

P13 | 0.581 | 0.966 | 0.321 | 0.181 | 0.090 | 0.247 | 0.250 | 0.386 | 0.000 | 0.000 P13 |0.711]0.958 | 0.341|0.179| 0.332 | 0.279 | 0.376 | 0.344 | 0.000 | 0.000

P14 | 0.806 | 0.470 | 0.131 | 0.153 | 0.313 | 0.498 | 0.303 | 0.303 | 0.524 | 0.301 P14 10.875| 0.449 | 0.131|0.149 | 0.542 | 0.381 | 0.327 | 0.106 | 0.561 | 0.311

P15 | 0.225 | 0.200 | 0.099 | 0.071 | 1.000 | 0.734 | 0.864 | 0.538 | 0.757 | 0.490 P15 1 0.243 | 0.163 | 0.096 | 0.040 | 0.627 | 0.306 | 0.465 | 0.315 | 0.733 | 0.539

P16 | 0.256 | 0.369 | 0.050 | 0.018 | 0.498 | 0.859 | 0.996 | 0.769 | 0.522 | 0.231 P16 |0.296 | 0.373 | 0.045|0.011 | 0.612 | 0.462 | 0.996 | 0.762 | 0.551 | 0.250

P17 | 0.075 | 0.431 | 0.023 | 0.000 | 0.210 | 0.331 | 0.478 | 0.499 | 0.514 | 0.187 P17 10.039 | 0.397 | 0.013|0.000 | 0.374 | 0.210 | 0.335 | 0.284 | 0.572 | 0.216

P18 | 0.206 | 0.422 | 0.000 | 0.138 | 0.146 | 0.240 | 0.272 | 0.436 | 0.502 | 0.198 P18 |1 0.250 | 0.634 | 0.000|0.109| 0.527 | 0.422 | 0.898 | 0.241 | 0.511 | 0.188

P19 | 0.619 | 0.288 | 0.073 | 0.233 | 0.112 | 0.163 | 0.123 | 0.677 | 0.542 | 0.342 P19 |10.651| 0.283 | 0.078|0.152 | 0.340 | 0.177 | 0.131 | 0.679 | 0.553 | 0.341

P20 | 0.475 | 0.120 | 0.085 | 0.175 | 0.605 | 0.677 | 0.719 | 0.721 | 0.628 | 0.648 P20 | 0.428| 0.117 |0.078|0.152| 0.683 | 0.484 | 0.482 | 0.656 | 0.538 | 0.370

P21 | 0.400 | 0.133 | 0.128 | 0.239 | 0.040 | 0.065 | 0.000 | 0.000 | 0.559 | 0.445 P21 |0.329 | 0.113 | 0.139 | 0.224 | 0.574 | 0.376 | 0.510 | 0.152 | 0.588 | 0.445

P22 | 0.713 | 1.000 | 0.050 | 0.408 | 0.434 | 0.757 | 0.456 | 0.721 | 0.499 | 0.221 P22 11.000| 1.000 | 0.068 | 0.451| 1.000 | 1.000 | 0.971 | 0.722 | 0.523 | 0.217

P23 | 0.081 | 0.196 | 0.073 | 0.021 | 0.381 | 0.654 | 0.991 | 1.000 | 0.509 | 0.222 P23 10.086 | 0.156 | 0.061|0.024 | 0.559 | 0.442 | 1.000 | 1.000 | 0.524 | 0.279

P24 ] 0.088 | 0.051 | 0.029 | 0.064 | 0.087 | 0.129 | 0.272 | 0.423 | 0.676 | 0.378 P24 10.197 | 0.084 | 0.043|0.059 | 0.000 | 0.000 | 0.000 | 0.003 | 0.754 | 0.346

P25 ] 0.813 | 0.628 | 0.105 | 0.138 | 0.456 | 0.521 | 0.377 | 0.231 | 0.593 | 0.298 P25 | 0.757 | 0.558 | 0.091|0.101 | 0.541 | 0.346 | 0.445 | 0.086 | 0.568 | 0.282

P26 | 0.219 | 0.151 | 0.055 | 0.071 | 0.033 | 0.068 | 0.268 | 0.245 | 0.638 | 0.438 P26 | 0.296 | 0.149 | 0.063 | 0.053 | 0.042 | 0.003 | 0.102 | 0.132 | 0.718 | 0.567

P27 ] 0.400 | 0.177 | 0.117 | 0.107 | 0.504 | 0.989 | 0.912 | 0.730 | 0.492 | 0.250 P27 10.263| 0.178 | 0.081|0.083 | 0.505 | 0.406 | 0.722 | 0.507 | 0.508 | 0.284

P28 | 0.175 | 0.108 | 0.096 | 0.202 | 0.589 | 1.000 | 1.000 | 0.522 | 0.513 | 0.309 P28 | 0.158 | 0.093 | 0.114 | 0.163 | 0.616 | 0.514 | 0.873 | 0.467 | 0.520 | 0.331

P29 | 0.250 | 0.574 | 0.000 | 0.178 | 0.401 | 0.418 | 0.671 | 0.372 | 0.667 | 0.303 P29 10.329 | 0.480 | 0.010|0.107| 0.519 | 0.270 | 0.608 | 0.304 | 0.710 | 0.296

P30 | 0.813 | 0.276 | 1.000 | 0.368 | 0.142 | 0.167 | 0.114 | 0.025 | 0.760 | 0.758 P30 |0.711] 0.201 | 0.545]0.360 | 0.650 | 0.326 | 0.363 | 0.020 | 0.695 | 0.636




2016 Y1ili Mutlak Deger Matrisi 2017 Yilt Mutlak Deger Matrisi

C1 Cc2 C3 C4 C6 c7 C8 C9 C12 C13 C1 Cc2 C3 C4 C6 Cc7 C8 C9 C12 C13

P1 | 0.224 | 0.108 | 0.087 | 0.026 | 0.298 | 0.238 | 0.205 | 0.185 | 0.660 | 0.325 P1 |0.248| 0.089 | 0.073|0.078| 0.472 | 0.383 | 0.304 | 0.266 | 0.007 | 0.101

P2 | 0.296 | 0.128 | 0.055 | 0.203 | 0.477 | 0.330 | 0.836 | 0.401 | 0.723 | 0.465 P2 ]0.322| 0.081 | 0.067|0.197 | 0.717 | 0.475 | 0.670 | 0.357 | 0.097 | 0.345

P3 | 0.416 | 0.118 | 0.109 | 0.087 | 0.739 | 0.657 | 0.945 | 0.620 | 0.690 | 0.420 P3 |0.423| 0.068 | 0.132]0.112| 0.730 | 0.626 | 0.723 | 0.442 | 0.027 | 0.222

P4 | 0.120 | 0.165 | 0.000 | 0.087 | 0.107 | 0.047 | 0.183 | 0.320 | 0.748 | 0.381 P4 10.047 | 0.082 | 0.000 | 0.109 | 0.000 | 0.000 | 0.000 | 0.000 | 0.191| 0.192

PS5 | 0.984 | 0.643 | 0.274 | 1.000 | 0.529 | 0.440 | 0.169 | 0.040 | 0.687 | 0.318 PS5 10.940| 0.417 {0.3121.000 | 0.638 | 0.505 | 0.205 | 0.028 | 0.043 | 0.075

P6 | 0.000 | 0.000 | 0.313 | 0.045 | 0.034 | 0.000 | 0.000 | 0.131 | 0.740 | 0.638 P6 |0.000 | 0.000 | 0.224 | 0.065 | 0.203 | 0.099 | 0.386 | 0.348 | 0.110 | 0.526

P7 | 0.224 | 0.084 | 0.028 | 0.074 | 0.448 | 0.211 | 0.525 | 0.636 | 0.904 | 0.798 P7 10.195| 0.030 | 0.044 | 0.112 | 0.552 | 0.266 | 0.472 | 0.533 | 0.290 | 0.961

P8 | 0.464 | 0.083 | 0.064 | 0.129 | 0.296 | 0.175 | 0.201 | 0.475 | 0.729 | 0.583 P8 |0.483| 0.055 | 0.077|0.204 | 0.483 | 0.300 | 0.300 | 0.490 | 0.084 | 0.394

P9 | 0.200 | 0.098 | 0.043 | 0.035 | 0.482 | 0.321 | 0.767 | 1.000 | 0.715 | 0.431 P9 |0.174| 0.054 | 0.0480.041| 0.571 | 0.385 | 0.703 | 1.000 | 0.071 | 0.221

P10 | 0.496 | 0.128 | 0.032 | 0.158 | 0.368 | 0.158 | 0.379 | 0.795 | 1.000 | 1.000 P10 | 0.436 | 0.065 | 0.040|0.160| 0.261 | 0.172 | 0.304 | 0.567 | 0.373 | 1.000

P11 | 0.624 | 0.103 | 1.000 | 0.119 | 0.579 | 0.396 | 0.502 | 0.360 | 0.705 | 0.613 P11 | 0.550 | 0.034 | 1.000 | 0.146 | 0.675 | 0.530 | 0.578 | 0.436 | 0.034 | 0.434

P12 | 0.360 | 0.144 | 0.023 | 0.167 | 0.493 | 0.288 | 0.434 | 0.630 | 0.758 | 0.504 P12 | 0.322 | 0.067 | 0.025|0.197 | 0.620 | 0.362 | 0.505 | 0.552 | 0.136 | 0.388

P13 | 0.936 | 1.000 | 0.198 | 0.161 | 0.216 | 0.485 | 0.543 | 0.556 | 0.000 | 0.000 P13 |0.785| 0.632 | 0.142 | 0.122 | 0.345 | 0.690 | 0.663 | 0.589 | 1.000 | 0.448

P14 | 1.000 | 0.361 | 0.089 | 0.177 | 0.552 | 0.421 | 0.301 | 0.202 | 0.702 | 0.396 P14 11.000| 0.235 | 0.088 | 0.228 | 0.680 | 0.500 | 0.380 | 0.193 | 0.064 | 0.169

P15 | 0.304 | 0.110 | 0.085 | 0.048 | 0.227 | 0.127 | 0.046 | 0.141 | 0.815 | 0.619 P15 | 0.362 | 0.073 | 0.105 | 0.075| 0.361 | 0.202 | 0.182 | 0.201 | 0.198 | 0.481

P16 | 0.376 | 0.317 | 0.040 | 0.010 | 0.764 | 0.643 | 1.000 | 0.953 | 0.695 | 0.328 P16 | 0.349 | 0.201 | 0.040 | 0.017 | 0.965 | 0.732 | 1.000 | 0.858 | 0.084 | 0.110

P17 | 0.136 | 0.436 | 0.017 | 0.000 | 0.288 | 0.180 | 0.228 | 0.461 | 0.718 | 0.292 P17 10.154 | 0.333 | 0.021 | 0.000 | 0.397 | 0.236 | 0.145 | 0.615 | 0.090 | 0.038

P18 | 0.328 | 0.971 | 0.002 | 0.109 | 0.279 | 0.205 | 0.228 | 0.431 | 0.662 | 0.261 P18 1 0.423| 1.000 | 0.013]0.153 | 0.614 | 0.596 | 0.706 | 0.499 | 0.003 | 0.000

P19 | 0.912 | 0.292 | 0.072 | 0.206 | 0.291 | 0.194 | 0.119 | 0.892 | 0.691 | 0.382 P19 10.819| 0.187 | 0.063|0.235| 0.303 | 0.156 | 0.158 | 0.714 | 0.074 | 0.199

P20 | 0.616 | 0.194 | 0.072 | 0.151 | 0.454 | 0.368 | 0.356 | 0.680 | 0.684 | 0.355 P20 | 0.597 | 0.175 | 0.084 | 0.129| 0.556 | 0.420 | 0.360 | 0.711 | 0.043 | 0.128

P21 | 0.272 | 0.095 | 0.106 | 0.199 | 0.702 | 0.490 | 0.726 | 0.357 | 0.722 | 0.432 P21 | 0.409 | 0.074 | 0.107 | 0.214 | 0.999 | 0.736 | 0.845 | 0.493 | 0.069 | 0.313

P22 | 0.776 | 0.671 | 0.030 | 0.299 | 1.000 | 1.000 | 0.954 | 0.970 | 0.682 | 0.304 P22 |10.745| 0.446 | 0.033|0.262| 1.000 | 1.000 | 0.848 | 0.824 | 0.018 | 0.038

P23 | 0.072 | 0.104 | 0.043 | 0.032 | 0.386 | 0.327 | 0.370 | 0.896 | 0.667 | 0.316 P23 10.121| 0.100 | 0.042|0.071| 0.457 | 0.356 | 0.317 | 0.722 | 0.003 | 0.052

P24 ] 0.384 | 0.089 | 0.057 | 0.068 | 0.000 | 0.030 | 0.114 | 0.199 | 0.828 | 0.395 P24 10.362 | 0.052 | 0.069 | 0.075| 0.444 | 0.239 | 0.403 | 0.320 | 0.221 | 0.164

P25 | 0.752 | 0.451 | 0.043 | 0.129 | 0.829 | 0.626 | 0.680 | 0.178 | 0.713 | 0.345 P25 |0.356 | 0.063 | 0.036 | 0.167 | 0.746 | 0.532 | 0.723 | 0.317 | 0.072 | 0.367

P26 | 0.576 | 0.161 | 0.068 | 0.077 | 0.336 | 0.175 | 0.607 | 0.387 | 0.839 | 0.665 P26 | 0.477 | 0.068 | 0.061 | 0.105 | 0.607 | 0.337 | 0.541 | 0.377 | 0.122 | 0.485

P27 ] 0.208 | 0.099 | 0.043 | 0.100 | 0.527 | 0.496 | 0.758 | 0.700 | 0.678 | 0.372 P27 10.201 | 0.055 | 0.046 | 0.088 | 0.501 | 0.411 | 0.442 | 0.598 | 0.000 | 0.126

P28 | 0.192 | 0.071 | 0.087 | 0.196 | 0.700 | 0.704 | 0.941 | 0.744 | 0.671 | 0.383 P28 | 0.161 | 0.041 | 0.088 | 0.207 | 0.683 | 0.661 | 0.785 | 0.765 | 0.007 | 0.143

P29 | 0.352 | 0.321 | 0.011 | 0.100 | 0.214 | 0.122 | 0.393 | 0.222 | 0.856 | 0.472 P29 10.356 | 0.153 | 0.017|0.126| 0.519 | 0.264 | 0.469 | 0.278 | 0.254 | 0.327

P30 | 0.640 | 0.151 | 0.211 | 0.312 | 0.639 | 0.313 | 0.269 | 0.000 | 0.834 | 0.667 P30 |0.752| 0.130 | 0.247]0.327| 0.993 | 0.491 | 0.399 | 0.105 | 0.189 | 0.451




Adim-9: Gri Iliskisel Katsayr Matrisinin Olusturulmasi: Bu adimda esitlik 15
yardimiyla gri iligkisel katsay1 matrisinin olusturulmasi

2013 Y1h Gri {liskisel Katsay1 Matrisi
C1 C2 C3 C4 C5 C6 C7 C8 C9 C10
P1 ] 0584 | 0.957 | 0.730 | 0.789 | 0.529 | 0.574 | 0.519 | 0.568 | 0.464 | 0.492
P2 | 0.620 | 0.897 | 0.824 | 0.593 | 0.496 | 0.504 | 0.481 | 0.641 | 0.495 | 0.622
P3 ] 0.731 | 0.974 | 0.864 | 0.761 | 0.537 | 0.544 | 0.449 | 0.526 | 0.500 | 0.585
P4 | 0.758 | 0.850 | 0.947 | 0.700 | 0.665 | 0.680 | 0.617 | 0.634 | 0.505 | 0.685
P5 | 0.366 | 0.567 | 0.522 | 0.333 | 0.563 | 0.548 | 0.611 | 0.795 | 0.510 | 0.717
P6 | 0.744 | 0.926 | 0.650 | 0.827 | 0.663 | 0.683 | 0.725 | 0.812 | 0.466 | 0.565
P7 | 0.584 | 0.876 | 0.899 | 0.784 | 0.429 | 0.495 | 0.444 | 0.502 | 0.460 | 0.563
P8 | 0.780 | 0.978 | 0.890 | 0.789 | 1.000 | 1.000 | 0.848 | 0.623 | 0.477 | 0.533
P9 | 1.000 | 0.988 | 0.952 | 0.929 | 0.604 | 0.629 | 0.474 | 0.403 | 0.479 | 0.602
P10 | 0.660 | 0.932 | 0.942 | 0.695 | 0.556 | 0.662 | 0.475 | 0.425 | 0.333 | 0.333
P11| 0.706 | 0.945 | 0.333 | 0.734 | 0.780 | 0.792 | 0.589 | 0.612 | 0.474 | 0.563
P12 | 0.682 | 0.839 | 0.973 | 0.593 | 0.543 | 0.579 | 0.492 | 0.487 | 0.474 | 0.635
P13 | 0.452 | 0.501 | 0.616 | 0.648 | 0.678 | 0.598 | 0.542 | 0.562 | 1.000 | 1.000
P14 0.391 | 0.685 | 0.813 | 0.686 | 0.472 | 0.463 | 0.517 | 0.658 | 0.507 | 0.678
P15| 0.712 | 0.853 | 0.860 | 0.784 | 0.370 | 0.508 | 0.406 | 0.508 | 0.406 | 0.530
P16 | 0.718 | 0.785 | 0.918 | 0.963 | 0.472 | 0.434 | 0.375 | 0.393 | 0.517 | 0.723
P17 | 0.836 | 0.811 | 0.937 | 1.000 | 0.544 | 0.547 | 0.454 | 0.457 | 0.498 | 0.726
P18| 0.744 | 0.808 | 0.967 | 0.673 | 0.814 | 0.921 | 1.000 | 0.681 | 0.517 | 0.730
P19| 0.449 | 0.807 | 0.852 | 0.618 | 0.715 | 0.739 | 0.699 | 0.457 | 0.500 | 0.626
P20 | 0.524 | 0.920 | 0.852 | 0.660 | 0.484 | 0.528 | 0.464 | 0.454 | 0.471 | 0.526
P21| 0.492 | 0.880 | 0.805 | 0.593 | 0.637 | 0.656 | 0.635 | 0.905 | 0.486 | 0.566
P22| 0.387 | 0.333 | 0.922 | 0.432 | 0.333 | 0.333 | 0.426 | 0.421 | 0.505 | 0.772
P23 | 0.795 | 0.858 | 0.918 | 0.963 | 0.419 | 0.406 | 0.333 | 0.333 | 0.511 | 0.680
P24 | 0.862 | 1.000 | 0.927 | 0.778 | 0.688 | 0.705 | 0.536 | 0.604 | 0.465 | 0.587
P25| 0.428 | 0.682 | 0.832 | 0.739 | 0.651 | 0.678 | 0.607 | 0.887 | 0.454 | 0.624
P26 | 0.644 | 0.888 | 0.881 | 0.802 | 0.682 | 0.702 | 0.531 | 0.658 | 0.489 | 0.627
P27 | 0.584 | 0.935 | 0.840 | 0.660 | 0.433 | 0.390 | 0.394 | 0.427 | 0.523 | 0.617
P28 | 0.706 | 0.949 | 0.840 | 0.583 | 0.473 | 0.455 | 0.413 | 0.575 | 0.508 | 0.624
P29 | 0.694 | 0.513 | 1.000 | 0.705 | 0.625 | 0.667 | 0.442 | 0.590 | 0.455 | 0.745
P30 | 0.333 | 0.722 | 0.501 | 0.493 | 0.674 | 0.695 | 0.673 | 1.000 | 0.398 | 0.447

144



2014 Yih Gri Iliskisel Katsay1 Matrisi 2015 Yih Gri {liskisel Katsay1 Matrisi

C1 Cc2 C3 C4 C6 c7 C8 C9 C12 C13 C1 Cc2 C3 C4 C6 Cc7 C8 C9 C12 C13

P1 | 0.656 | 0.859 | 0.803 | 0.916 | 0.821 | 0.767 | 0.518 | 0.521 | 0.441 | 0.473 P1 |0.685| 0.844 | 0.815]0.959| 0.571 | 0.697 | 0.646 | 0.705 | 0.499 | 0.620

P2 | 0588 | 0.731 | 0.835 | 0.691 | 0.562 | 0.477 | 0.475 | 0.627 | 0.471 | 0.590 P2 10.618| 0.748 | 0.868 | 0.740 | 0.473 | 0.574 | 0.395 | 0.660 | 0.467 | 0.577

P3 | 0.667 | 0.851 | 0.855 | 0.815 | 0.635 | 0.523 | 0.523 | 0.460 | 0.493 | 0.569 P3 |0.598| 0.807 | 0.805|0.866 | 0.483 | 0.555 | 0.472 | 0.539 | 0.483 | 0.586

P4 | 0.696 | 0.660 | 0.972 | 0.795 | 1.000 | 1.000 | 0.891 | 0.563 | 0.470 | 0.644 P4 10.691| 0.647 | 0.980 | 0.839 | 0.598 | 0.742 | 0.617 | 0.640 | 0.459 | 0.640

P5 | 0.333 | 0.346 | 0.505 | 0.333 | 0.666 | 0.551 | 0.792 | 0.800 | 0.489 | 0.685 PS5 10.374| 0.398 | 0.598 | 0.333 | 0.489 | 0.570 | 0.698 | 1.000 | 0.481 | 0.673

P6 | 1.000 | 1.000 | 0.508 | 0.886 | 0.603 | 0.573 | 0.633 | 0.611 | 0.438 | 0.393 P6 |1.000 | 1.000 | 0.547]0.926 | 0.535 | 0.675 | 0.590 | 0.702 | 0.449 | 0.453

P7 | 0571 | 0.724 | 0.905 | 0.849 | 0.435 | 0.426 | 0.400 | 0.448 | 0.434 | 0.513 P7 10.608 | 0.749 | 0.930|0.882 | 0.429 | 0.587 | 0.406 | 0.457 | 0.412 | 0.494

P8 | 0.625 | 0.848 | 0.839 | 0.807 | 0.836 | 0.780 | 0.735 | 0.524 | 0.456 | 0.485 P8 |0.613| 0.846 | 0.876|0.843 | 0.580 | 0.724 | 0.668 | 0.557 | 0.438 | 0.463

P9 | 1.000 | 0.896 | 0.945 | 0.953 | 0.821 | 0.762 | 0.507 | 0.397 | 0.453 | 0.556 P9 |0.854 | 0.847 | 0.934|0.954| 0.523 | 0.658 | 0.398 | 0.365 | 0.451 | 0.564

P10 | 0.606 | 0.794 | 0.935 | 0.762 | 0.615 | 0.690 | 0.538 | 0.427 | 0.333 | 0.333 P10 | 0.576 | 0.784 | 0.938|0.780| 0.616 | 0.753 | 0.596 | 0.440 | 0.333 | 0.333

P11 | 0.800 | 0.852 | 0.393 | 0.896 | 0.682 | 0.637 | 0.509 | 0.542 | 0.442 | 0.529 P11 | 0.661 | 0.796 | 0.333|0.899 | 0.586 | 0.731 | 0.520 | 0.627 | 0.447 | 0.524

P12 | 0.645 | 0.676 | 0.977 | 0.748 | 0.599 | 0.551 | 0.500 | 0.474 | 0.453 | 0.590 P12 | 0.679 | 0.726 | 0.971|0.810 | 0.514 | 0.653 | 0.536 | 0.539 | 0.440 | 0.566

P13 | 0.462 | 0.341 | 0.609 | 0.734 | 0.847 | 0.669 | 0.667 | 0.565 | 1.000 | 1.000 P13 |0.413]0.343 | 0.595 | 0.737| 0.601 | 0.642 | 0.571 | 0.593 | 1.000 | 1.000

P14 | 0.383 | 0.515 | 0.792 | 0.765 | 0.615 | 0.501 | 0.623 | 0.623 | 0.488 | 0.625 P14 10.364 | 0.527 | 0.792 | 0.770 | 0.480 | 0.568 | 0.605 | 0.825 | 0.471 | 0.616

P15 | 0.690 | 0.715 | 0.835 | 0.876 | 0.333 | 0.405 | 0.367 | 0.482 | 0.398 | 0.505 P15 1 0.673 | 0.755 | 0.839 | 0.926 | 0.444 | 0.621 | 0.518 | 0.613 | 0.405 | 0.481

P16 | 0.661 | 0.576 | 0.910 | 0.964 | 0.501 | 0.368 | 0.334 | 0.394 | 0.489 | 0.684 P16 | 0.628 | 0.573 | 0.917 | 0.979 | 0.450 | 0.520 | 0.334 | 0.396 | 0.476 | 0.667

P17 | 0.870 | 0.537 | 0.955 | 1.000 | 0.704 | 0.602 | 0.511 | 0.501 | 0.493 | 0.728 P17 10.927 | 0.558 | 0.975|1.000 | 0.572 | 0.704 | 0.599 | 0.638 | 0.466 | 0.698

P18 | 0.708 | 0.542 | 1.000 | 0.784 | 0.774 | 0.676 | 0.648 | 0.534 | 0.499 | 0.716 P18 | 0.667 | 0.441 | 1.000|0.821| 0.487 | 0.542 | 0.358 | 0.675 | 0.494 | 0.727

P19 | 0.447 | 0.635 | 0.873 | 0.682 | 0.817 | 0.754 | 0.803 | 0.425 | 0.480 | 0.594 P19 10.434| 0.639 | 0.865|0.767| 0.595 | 0.739 | 0.793 | 0.424 | 0.475 | 0.594

P20 | 0.513 | 0.806 | 0.855 | 0.741 | 0.452 | 0.425 | 0.410 | 0.410 | 0.443 | 0.436 P20 | 0.539 | 0.810 | 0.865|0.767 | 0.423 | 0.508 | 0.509 | 0.432 | 0.482 | 0.575

P21 | 0.556 | 0.790 | 0.796 | 0.676 | 0.925 | 0.886 | 1.000 | 1.000 | 0.472 | 0.529 P21 |0.603 | 0.816 | 0.783|0.691 | 0.465 | 0.571 | 0.495 | 0.767 | 0.459 | 0.529

P22 | 0.412 | 0.333 | 0.910 | 0.551 | 0.535 | 0.398 | 0.523 | 0.410 | 0.500 | 0.694 P22 10.333| 0.333 | 0.880 | 0.526 | 0.333 | 0.333 | 0.340 | 0.409 | 0.489 | 0.697

P23 | 0.860 | 0.718 | 0.873 | 0.959 | 0.568 | 0.433 | 0.335 | 0.333 | 0.495 | 0.692 P23 10.854 | 0.762 | 0.892|0.954 | 0.472 | 0.531 | 0.333 | 0.333 | 0.488 | 0.642

P24 ] 0.851 | 0.907 | 0.945 | 0.886 | 0.852 | 0.795 | 0.648 | 0.542 | 0.425 | 0.570 P24 10.717] 0.856 | 0.921|0.895| 1.000 | 1.000 | 1.000 | 0.994 | 0.399 | 0.591

P25 ] 0.381 | 0.443 | 0.827 | 0.784 | 0.523 | 0.490 | 0.570 | 0.684 | 0.457 | 0.626 P25 10.398 | 0.473 | 0.846 | 0.831| 0.480 | 0.591 | 0.529 | 0.853 | 0.468 | 0.639

P26 | 0.696 | 0.768 | 0.900 | 0.876 | 0.939 | 0.880 | 0.651 | 0.671 | 0.439 | 0.533 P26 | 0.628 | 0.770 | 0.888 | 0.904 | 0.922 | 0.993 | 0.831 | 0.791 | 0.411 | 0.469

P27 ] 0.556 | 0.738 | 0.811 | 0.823 | 0.498 | 0.336 | 0.354 | 0.407 | 0.504 | 0.666 P27 10.655| 0.738 | 0.861 | 0.858 | 0.497 | 0.552 | 0.409 | 0.496 | 0.496 | 0.638

P28 | 0.741 | 0.823 | 0.839 | 0.712 | 0.459 | 0.333 | 0.333 | 0.489 | 0.494 | 0.618 P28 | 0.760 | 0.844 | 0.815|0.755| 0.448 | 0.493 | 0.364 | 0.517 | 0.490 | 0.601

P29 | 0.667 | 0.465 | 1.000 | 0.738 | 0.555 | 0.545 | 0.427 | 0.574 | 0.429 | 0.622 P29 |10.603 | 0.510 | 0.980 | 0.824 | 0.491 | 0.649 | 0.451 | 0.622 | 0.413 | 0.628

P30 | 0.381 | 0.644 | 0.333 | 0.576 | 0.779 | 0.749 | 0.814 | 0.952 | 0.397 | 0.398 P30 10.413]0.713 | 0.478]0.581 | 0.435 | 0.606 | 0.579 | 0.961 | 0.418 | 0.440




2016 Y1l Gri Iliskisel Katsay1 Matrisi 2017 Yih Gri Iliskisel Katsay1 Matrisi

C1 Cc2 C3 C4 C6 c7 C8 C9 C12 C13 C1 Cc2 C3 C4 C6 Cc7 C8 C9 C12 C13

Pl | 0.691 | 0.823 | 0.851 | 0.951 | 0.626 | 0.677 | 0.709 | 0.730 | 0.431 | 0.606 P1 |0.668| 0.849 | 0.872]0.865| 0.514 | 0.566 | 0.622 | 0.652 | 0.985 | 0.832

P2 | 0.628 | 0.796 | 0.900 | 0.712 | 0.512 | 0.603 | 0.374 | 0.555 | 0.409 | 0.518 P2 10.608| 0.861 | 0.882|0.717 | 0.411 | 0.513 | 0.427 | 0.583 | 0.837 | 0.591

P3 | 0.546 | 0.809 | 0.822 | 0.852 | 0.403 | 0.432 | 0.346 | 0.447 | 0.420 | 0.544 P3 |0.542| 0.880 | 0.791]0.817 | 0.407 | 0.444 | 0.409 | 0.531 | 0.948 | 0.692

P4 | 0.806 | 0.752 | 1.000 | 0.852 | 0.824 | 0.914 | 0.732 | 0.610 | 0.401 | 0.567 P4 10.914| 0.859 |1.000 | 0.821 | 1.000 | 1.000 | 1.000 | 1.000 | 0.724 | 0.723

PS5 | 0.337 | 0.437 | 0.646 | 0.333 | 0.486 | 0.532 | 0.747 | 0.925 | 0.421 | 0.611 PS5 10.347| 0.545 | 0.616|0.333 | 0.439 | 0.498 | 0.710 | 0.946 | 0.921 | 0.870

P6 | 1.000 | 1.000 | 0.615 | 0.917 | 0.936 | 1.000 | 1.000 | 0.792 | 0.403 | 0.439 P6 |1.000| 1.000 | 0.691|0.886| 0.711 | 0.835 | 0.564 | 0.589 | 0.820 | 0.487

P7 | 0691 | 0.856 | 0.948 | 0.871 | 0.527 | 0.704 | 0.488 | 0.440 | 0.356 | 0.385 P7 10.720| 0.943 | 0.919|0.817 | 0.475 | 0.653 | 0.514 | 0.484 | 0.633 | 0.342

P8 | 0.519 | 0.857 | 0.887 | 0.795 | 0.628 | 0.741 | 0.713 | 0.513 | 0.407 | 0.462 P8 |0.509 | 0.901 | 0.866|0.710| 0.509 | 0.625 | 0.625 | 0.505 | 0.856 | 0.559

P9 | 0.714 | 0.837 | 0.922 | 0.934 | 0.509 | 0.609 | 0.395 | 0.333 | 0.411 | 0.537 P9 |0.741) 0.903 | 0.912]0.925| 0.467 | 0.565 | 0.416 | 0.333 | 0.876 | 0.693

P10 | 0.502 | 0.796 | 0.940 | 0.760 | 0.576 | 0.760 | 0.569 | 0.386 | 0.333 | 0.333 P10 | 0.534| 0.885 | 0.926 | 0.758 | 0.657 | 0.744 | 0.622 | 0.469 | 0.573 | 0.333

P11 | 0.445 | 0.829 | 0.333 | 0.808 | 0.464 | 0.558 | 0.499 | 0.581 | 0.415 | 0.449 P11 10.476 | 0.936 | 0.333|0.774 | 0.425 | 0.486 | 0.464 | 0.534 | 0.936 | 0.535

P12 | 0.581 | 0.777 | 0.955 | 0.749 | 0.504 | 0.634 | 0.535 | 0.443 | 0.397 | 0.498 P12 | 0.608 | 0.881 | 0.952 | 0.717 | 0.446 | 0.580 | 0.498 | 0.475 | 0.786 | 0.563

P13 | 0.348 | 0.333 | 0.716 | 0.757 | 0.698 | 0.508 | 0.479 | 0.474 | 1.000 | 1.000 P13 |0.389 | 0.442 |0.779|0.803 | 0.592 | 0.420 | 0.430 | 0.459 | 0.333 | 0.528

P14 | 0.333 | 0.581 | 0.848 | 0.739 | 0.475 | 0.543 | 0.624 | 0.712 | 0.416 | 0.558 P14 10.333 | 0.680 | 0.851 | 0.687 | 0.424 | 0.500 | 0.568 | 0.722 | 0.886 | 0.748

P15 | 0.622 | 0.820 | 0.855 | 0.912 | 0.688 | 0.797 | 0.916 | 0.780 | 0.380 | 0.447 P15 | 0.580 | 0.873 | 0.827 | 0.870 | 0.581 | 0.712 | 0.734 | 0.713 | 0.716 | 0.510

P16 | 0571 | 0.612 | 0.925 | 0.981 | 0.395 | 0.438 | 0.333 | 0.344 | 0.418 | 0.604 P16 | 0.589 | 0.713 | 0.926 | 0.967 | 0.341 | 0.406 | 0.333 | 0.368 | 0.856 | 0.820

P17 | 0.786 | 0.534 | 0.967 | 1.000 | 0.635 | 0.735 | 0.687 | 0.520 | 0.411 | 0.631 P17 10.764 | 0.600 | 0.960 | 1.000 | 0.557 | 0.679 | 0.775 | 0.449 | 0.847 | 0.930

P18 | 0.604 | 0.340 | 0.996 | 0.821 | 0.642 | 0.709 | 0.687 | 0.537 | 0.430 | 0.657 P18 | 0.542 | 0.333 | 0.976 | 0.766 | 0.449 | 0.456 | 0.415 | 0.501 | 0.994 | 1.000

P19 | 0.354 | 0.631 | 0.874 | 0.708 | 0.632 | 0.721 | 0.808 | 0.359 | 0.420 | 0.567 P19 10.379| 0.728 | 0.888 | 0.681 | 0.622 | 0.762 | 0.759 | 0.412 | 0.871 | 0.715

P20 | 0.448 | 0.720 | 0.874 | 0.768 | 0.524 | 0.576 | 0.584 | 0.424 | 0.422 | 0.585 P20 | 0.456 | 0.741 | 0.857 | 0.795| 0.473 | 0.544 | 0.582 | 0.413 | 0.921 | 0.796

P21 | 0.648 | 0.840 | 0.825 | 0.715 | 0.416 | 0.505 | 0.408 | 0.583 | 0.409 | 0.537 P21 | 0.550 | 0.871 | 0.824 | 0.700 | 0.334 | 0.404 | 0.372 | 0.504 | 0.879 | 0.615

P22 | 0.392 | 0.427 | 0.944 | 0.626 | 0.333 | 0.333 | 0.344 | 0.340 | 0.423 | 0.622 P22 10.402 | 0.528 | 0.937 | 0.656 | 0.333 | 0.333 | 0.371 | 0.378 | 0.966 | 0.930

P23 | 0.874 | 0.828 | 0.922 | 0.940 | 0.565 | 0.605 | 0.575 | 0.358 | 0.428 | 0.613 P23 |10.805| 0.833 | 0.923]0.875| 0.522 | 0.584 | 0.612 | 0.409 | 0.994 | 0.906

P24 | 0.566 | 0.848 | 0.897 | 0.881 | 1.000 | 0.943 | 0.814 | 0.716 | 0.377 | 0.559 P24 10.580| 0.905 | 0.879|0.870| 0.530 | 0.677 | 0.554 | 0.610 | 0.694 | 0.753

P25 ] 0.399 | 0.526 | 0.922 | 0.795 | 0.376 | 0.444 | 0.424 | 0.737 | 0.412 | 0.592 P25 10.584 | 0.888 | 0.934 | 0.750 | 0.401 | 0.484 | 0.409 | 0.612 | 0.875 | 0.577

P26 | 0.465 | 0.756 | 0.880 | 0.866 | 0.598 | 0.741 | 0.452 | 0.564 | 0.374 | 0.429 P26 | 0.512 | 0.880 | 0.892 | 0.826 | 0.452 | 0.597 | 0.480 | 0.570 | 0.803 | 0.508

P27 ] 0.706 | 0.835 | 0.922 | 0.834 | 0.487 | 0.502 | 0.397 | 0.417 | 0.424 | 0.573 P27 10.713]0.901 | 0.916|0.850 | 0.499 | 0.549 | 0.531 | 0.455 | 1.000 | 0.798

P28 | 0.723 | 0.876 | 0.851 | 0.718 | 0.417 | 0.415 | 0.347 | 0.402 | 0.427 | 0.566 P28 | 0.756 | 0.924 | 0.851|0.707 | 0.423 | 0.431 | 0.389 | 0.395 | 0.985 | 0.777

P29 | 0.587 | 0.609 | 0.979 | 0.834 | 0.700 | 0.804 | 0.560 | 0.692 | 0.369 | 0.515 P29 10.584 | 0.766 | 0.968 | 0.799 | 0.491 | 0.655 | 0.516 | 0.643 | 0.663 | 0.605

P30 | 0.439 | 0.768 | 0.704 | 0.616 | 0.439 | 0.615 | 0.650 | 1.000 | 0.375 | 0.429 P30 10.399 | 0.794 | 0.669 | 0.605| 0.335 | 0.505 | 0.556 | 0.827 | 0.726 | 0.526




Adim-10: Gri lliskisel Derecenin Hesaplanmasi: Onuncu ve son adimda matris N’nin her bir

satir1 toplanarak, karar noktalarinin goreli 6nem degerleri hesaplanmis, ardindan Her bir karar

alternatifi i¢in hesaplanan deger s6z konusu alternatiflerin siralamadaki yerini de gostermistir.

Géreli Onem Degerleri Siralama
2013 2014 2015 2016 2017 2013 | 2014 | 2015 | 2016 | 2017
P1 | 0.065743 | 0.071656 | 0.072340 | 0.072744 | 0.077337 20 8 3 5 4
P2 | 0.065457 | 0.063538 | 0.064528 | 0.064794 | 0.068859 21 17 21 20 22
P3 | 0.069290 | 0.068382 | 0.065710 | 0.061337 | 0.069164 10 12 14 25 20
P4 | 0.074009 | 0.080361 | 0.071662 | 0.077847 | 0.090194 5 1 5 3 1
P5 | 0.054881 | 0.052837 | 0.053648 | 0.053579 | 0.061336 29 30 29 30 27
P6 | 0.070014 | 0.064340 | 0.066631 | 0.078453 | 0.076298 9 16 12 2 6
P7 | 0.065877 | 0.062147 | 0.064863 | 0.068224 | 0.070072 19 20 18 10 19
P8 | 0.082674 | 0.073326 | 0.070241 | 0.070555 | 0.072253 1 6 7 8 11
P9 | 0.074976 | 0.076835 | 0.070400 | 0.067960 | 0.074278 4 3 6 11 9
P10 | 0.066535 | 0.066062 | 0.067274 | 0.066461 | 0.071260 18 15 10 16 15
P11 | 0.064007 | 0.061188 | 0.059200 | 0.053711 | 0.059615 24 24 27 29 29
P12 | 0.068606 | 0.067031 | 0.068706 | 0.066666 | 0.071152 12 13 8 14 16
P13 | 0.067284 | 0.068913 | 0.065077 | 0.065837 | 0.055198 17 11 17 18 30
P14 | 0.062444 | 0.061885 | 0.061577 | 0.061547 | 0.067950 27 22 26 24 24
P15 | 0.063422 | 0.059250 | 0.065284 | 0.073700 | 0.073873 26 27 15 4 10
P16 | 0.068001 | 0.062922 | 0.063968 | 0.061761 | 0.069079 13 19 23 23 21
P17 | 0.072062 | 0.070952 | 0.072068 | 0.071255 | 0.078658 7 9 4 6 3
P18 | 0.081344 | 0.072131 | 0.064549 | 0.066922 | 0.067975 2 7 20 12 23
P19 | 0.070544 | 0.070169 | 0.068260 | 0.066859 | 0.074689 8 10 9 13 8
P20 | 0.065023 | 0.060715 | 0.064601 | 0.065001 | 0.071489 23 25 19 19 12
P21 | 0.068824 | 0.076144 | 0.063722 | 0.062470 | 0.065567 11 5 24 21 25
P22 | 0.053484 | 0.057004 | 0.051726 | 0.053948 | 0.064687 30 28 30 28 26
P23 | 0.067493 | 0.066329 | 0.066860 | 0.071193 | 0.078985 16 14 11 7 2
P24 1 0.075364 | 0.078010 | 0.084128 | 0.079668 | 0.075274 3 2 1 1 7
P25 | 0.067822 | 0.059997 | 0.062443 | 0.059567 | 0.070295 14 26 25 27 18
P26 | 0.073013 | 0.076398 | 0.078078 | 0.066521 | 0.070630 6 4 2 15 17
P27 | 0.063964 | 0.061703 | 0.066006 | 0.066299 | 0.077241 25 23 13 17 5
P28 | 0.065402 | 0.062063 | 0.064168 | 0.062352 | 0.071369 22 21 22 22 14
P29 | 0.067752 | 0.063381 | 0.065099 | 0.069956 | 0.071444 15 18 16 9 13
P30 | 0.058123 | 0.056488 | 0.054387 | 0.060367 | 0.060909 28 29 28 26 28

Adim-11: Faktorlerin En Kotii Dereceleme Skorundan Farklarmin Belirlenmesi:

Bu

adimda her bir karar noktasinin yillara gore siralama degerleri en kotii degerden ¢ikarilarak

faktoriin siralama puani hesaplanmis, ardindan yillara gore elde edilen fark degerleri toplanarak

her bir karar noktasinin nihai performans skoru belirlenmistir.

147



Siralama PUANLAMA
Kodu | Firma | 2017 | 2016 | 2015 | 2014 | 2013 | 2017 | 2016 | 2015 | 2014 | 2013 | Skor
P1 ACSEL 4 5 3 8 20 26 25 27 22 10 110
P2 AKSA 22 20 21 17 21 8 10 9 13 9 49
P3  |ALKIM 20 25 14 12 10 10 5 16 18 20 69
P4 ATPET 1 3 5 1 5 29 27 25 29 25 135
P5 |AYGAZ | 27 30 29 30 29 3 0 1 0 1 5
P6 BAGFS 6 2 12 16 9 24 28 18 14 21 105
P7 BRISA 19 10 18 20 19 11 20 12 10 11 64
P8 | BRKSN 11 8 7 6 1 19 22 23 24 29 117
P9 DEVA 9 11 6 3 4 21 19 24 27 26 117
P10 |DYOBY | 15 16 10 15 18 15 14 20 15 12 76
P11 |EGGUB 29 29 27 24 24 1 1 3 6 6 17
P12 |EGPRO 16 14 8 13 12 14 16 22 17 18 87
P13 | EPLAS 30 18 17 11 17 0 12 13 19 13 57
P14 |GOODY | 24 24 26 22 27 6 6 4 8 3 27
P15 |GUBRF 10 4 15 27 26 20 26 15 3 4 68
P16 |HEKTS 21 23 23 19 13 9 7 7 11 17 51
P17 1IZFAS 3 6 4 9 7 27 24 26 21 23 121
P18 |MEGAP 23 12 20 7 2 7 18 10 23 28 86
P19 |MRSHL 8 13 9 10 8 22 17 21 20 22 102
P20 |OZRDN 12 19 19 25 23 18 11 11 5 7 52
P21 |PETKIM 25 21 24 5 11 5 9 6 25 19 64
P22 |POLTK 26 28 30 28 30 4 2 0 2 0 8
P23 |RTALB 2 7 11 14 16 28 23 19 16 14 100
P24 |SANFM 7 1 1 2 3 23 29 29 28 27 136
P25 SASA 18 27 25 26 14 12 3 5 4 16 40
P26 | SEKUR 17 15 2 4 6 13 15 28 26 24 106
P27 |SEYKM 5 17 13 23 25 25 13 17 7 5 67
P28 SODA 14 22 22 21 22 16 8 8 9 8 49
P29 |TMPOL 13 9 16 18 15 17 21 14 12 15 79
P30 | TUPRS 28 26 28 29 28 2 4 2 1 2 11

Adim-12: Faktorlerin Fark Degerlerine Gore Yeniden Siralanmasi: Son agamada her bir

karar noktasinin elde ettigi siralama puanlar1 dikkate alinarak alternatifler yeniden siralanmustir.

6.

Sonug¢

Tablo 4’deki nihai performans skor tablosunda da goriildiigii gibi tiim yillar i¢in en yiiksek deger
P24 kodlu SANFM Sanifoam Siinger Sanayi ve Ticaret A.S. isletmesidir. S6z konusu isletmenin
degerlendirmeye alinan yillar igerisinde iki kez en yiiksek performansa sahip olurken, diger

yillarda da bir y1l ikinci, bir yilda iigiincii olmustur. Toplam skora da bakildiginda bu igletmenin

ald1g1 skorun rakiplerine gére daha yiiksek oldugu gériilebilmektedir. Isletmeyi P4 koduna sahip

ATPET 135 siralama skoru ile ikinci en yiiksek performansa sahip isletme oldugu belirlenmistir.
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Degerlendirmeye bagli olarak SANFM, ATPET, DEVA, BRKSN, IZFAS, SEKUR ve BAGFS
performans agisindan siralama puanlart birbirine yakin degerler alirken, onuncu en iyi
performansa sahip isletmeden baslayarak performans skorlari arasinda giderek agilan bir fark

goriilebilmektedir.
Tablo 4: Nihai Performans Skor Tablosu
Kodu Firma Skor Sira Kodu Firma Skor Sira
P24 SANFM 136 1 P15 GUBRF 68 16
P4 ATPET 135 2 P27 SEYKM 67 17
P17 IZFAS 121 3 P7 BRISA 64 18
P8 BRKSN 117 4 P21 PETKIM 64 18
P9 DEVA 117 5 P13 EPLAS 57 20
P1 ACSEL 110 6 P20 OZRDN 52 21
P26 SEKUR 106 7 P16 HEKTS 51 22
P6 BAGFS 105 8 P2 AKSA 49 23
P19 MRSHL 102 9 P28 SODA 49 23
P23 RTALB 100 10 P25 SASA 40 25
P12 EGPRO 87 11 P14 GOODY 27 26
P18 MEGAP 86 12 P11 EGGUB 17 27
P29 TMPOL 79 13 P30 TUPRS 11 28
P10 DYOBY 76 14 P22 POLTK 8 29
P3 ALKIM 69 15 P5 AYGAZ 5 30

Ozellikle son bes sirada yer alan isletmelerin finansal performanlarina bakildiginda baslarda yer
alan isletmeler ile aralarinda kayda deger bir skor farkinin olustugu goriilebilmektedir. Buna
bagli olarak sonuncu igletme siralama degeri olarak sadece bes skoruna ulasirken, birinci olan
isletmenin siralama puani 136 olarak gergeklesmistir.

Genel olarak degerlendirildiginde finansal performans degerleri ve etkinlik diizeyleri agisindan
BIST de yer alan kimya, pertrol kauguk ve plastik isletmelerinin 6nemli bir dengesizlige sahip
oldugu goriilebilmektedir. Ayn1 zamanda belirli yillar igerisinde yiiksek performansa sahip
isletmelerin sonraki yillarda performanslarinda Snemli disiisler kaydedilmistir. Bu agidan
bakildiginda igletmelerin performansi agisindan bir dengenin mevcut olmadigi, ayn1 zamanda
isletmelerin de performans olarak aralarinda Dbiiylik farkliliklarin =~ bulundugu

gozlemlenebilmektedir.

Dolayisiyla rekabetin daha iist diizeyde gergeklesebilmesi ve s6z konusu sektorde etkinlik ve
verimliligin artilabilmesi i¢in paydaslarin performanslarimi  dengeli hale getirmeleri
gerekmektedir.

Bu ¢alisma, s6z konusu sektorde yer alan isletmeler kendi finansal performanslarini ve etkinik
diizeylerini rakipleri ile karsilastirmali olarak degerlendirilebilmeleri ve gelecek agisindan
pozisyon alabilmeleri agisindan 6nemli bir ¢ergeve ileri siirmektedir. Onerilen modelin kolayca
uygulanabilir olmasinin yani sira, karar alicilarin gelecekte alacaklari kararlar igin temel olarak
kullanabilecekleri matematiksel bir model olarak ta dikkate deger bir nitelige sahip oldugu
goriilebilmektedir. Dolayisiyla ¢aliymada ortaya konulan hibrid model sadece ilgili sektorde yer
alan karar alicilar i¢in degil, konuyla ilgili tim paydaslar i¢in de kullanilabilir yapisal ve
sistematik bir ¢er¢eve ortaya koymaktadir.
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Ayni zamanda 6nerilen model bu ¢aligsmanin konusunu teskil eden sektor disinda bagka sektorler
icin de kullanilabilir bir nitelikte olup, alana iliskin literatiirde goriilen eksikliklerin
giderilmesine de katki saglayacagi 6ngoriilmektedir.
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