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Glinlimiizde arastirmacilarin istatistiksel analizleri yaparken en ¢ok karsilastiklart problemlerin basinda
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At present, the most common problem among the statistical analysis of researchers is the provision of

licensed programs. Therefore, the R program, which is a free statistical software, constitutes the common use
environment of many disciplines. The comparison of M estimators in the literature has been made considering the

MSE. In this study, the weight functions of M estimators which are resistant to contradictory observations will be

compared with TOPSIS method.
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1. GIRIS

Regresyon analizinde En Kii¢lik Kareler (EKK) tahmin edicisi ilk kabul goren
yontemlerdendir ve gilinlimiizde hala 6nemini korumaktadir. Her ne kadar dogrusal
modeller ilk akla gelen modelleme olsa da, gergek veriler ile yapilan uygulamalarda
dogrusal olmayan modellere ihtiya¢ duyulmaktadir. Dogrusal olmayan regresyon ortaya
cikmistir ve EKK tahmin edicisi dogrusal olmayan regresyon c¢alismalarinda
kullanilmistir. Kenneth Levenberg’in 1944 yilinda en kiigiik kareler yonteminde dogrusal
olmayan probleminin ¢6ziimii {izerine ¢caligmas1 mevcuttur. Aykiri degerlerin var oldugu
g6zlem seti i¢in yapilan regresyon analizi tizerinde EKK tahmincisinin aykir1 degerlerden
cok cabuk etkilendigi ve etkinliginin azaldig1 goriilmiistiir. Bu bakimdan Robust tahmin
ediciler ortaya atilmustir. ilk olarak, Tukey tarafindan tartisilmaya baslamis ve sonra bu
konuda Huber 6nemli 6lglide ¢alismalar ortaya koymustur (Huber P.J. 1981, Huber P.J.
and Ronchetti E. M. 2009). Her nekadar dogrusal modeller ilk akla gelen modelleme
olsada, uygulamalarda dogrusal olmayan modellere ihtiya¢ duyulmaktadir (Maja
Marasovié ve ark. 2017). Seber, G.A.F. ve Wild, C. J.( 1989) nin ¢alismalarinda, dogrusal
olmayan regresyonda model ingaas1 ve tahmin yontemlerine yer vermislerdir. Bates, D.M.
ve Watts, D. G. (1988) dogrusal olmayan regresyonda, yaygin kullanilan modeller ve
giinimiize kadar kabul gormiis veri setlerini yayinlamislardir. Dogrusal olmayan
regresyonda robust tahmin ediciler iizerine Maja Marasovi¢ ve ark.(2017) nin Matlab
ticari programiyla Monte Carlo simiilasyon ¢aligmalar1 mevcuttur. Ticari olmayan, agik
kaynak kodlu R programi yaygin bigimde bir ¢ok disiplin tarafindan bilimsel ¢aligmalarda
kullanilmaktadir (Alex J. Cannon 2011, Ritz C ve ark. 2015). R da dogrusal olmayan
regresyonda arastirmacilarin daha etkin R programini kullanabilmeleri i¢in Ritz C ve
ark.(2015) tarafindan “nlstools” paketi sunulmustur.

Bu tez ¢alismasinda R programinda mevcut M- tahminciler lizerine literatiirde yer
alan diger saglam (robust) tahminciler eklenmistir. Bu tahmincilere ait agirlik
fonksiyonlarinin etkinligi, TOPSIS yontemi kullanilarak karsilagtirilmasi: amaglanmaistir.
Yapilan calismalarin anlatildigi bu boliimiin ardindan ikinci boliimde ¢aligmada
yararlanilan kaynaklarin yer aldig1 kaynak arastirmasi boliimiine yer verilmistir.

Uciincii Boliim’de dogrusal olmayan regresyonda parametre tahminleri konusu
ele alinmistir. Bu boliimde sirasiyla En kiigiik kareler yontemi, En ¢ok olabilirlik yontemi,

Iteratif yontemlerden Gauss-Newton ve Levenberg-Marquardt yontemlerinin 6zellikleri



anlatilmistir. Dogrusal regresyondaki algoritmalar dogrusal olmayan regresyon igin
uyarlanarak ve gelistirilerek, bu tahmin edicilerin dogrusal olmayan regresyonda nasil
hesaplanabilecegi algoritmalar iizerinden gosterilmistir.

Dordiincii Boliim’de Robust regresyonda M tahmin edicileri ve M tahmin ediciler
igin kullanilan amag¢ fonksiyonlar1 sirasiyla Huber, Hampel, Andrew, Tukey, Fair,
Talwar, Welsh, Ramsay, Cauchy, Bell, Rousseeuw ve Yohai, Geman McClure,
Generalized Gauss-Weight, Linear Quadratic Quadratic, Alamgir Redescending
fonksiyonlar1 anlatilmistir.

Besinci Boliim’de R programi hakkinda bilgi verilerek, R programinda dogrusal
olmayan regresyon analizi yapilabilmesi i¢in gerekli olan fonksiyonlarin tanimi ve
islevine yer verilmistir.

Calismanin Yedinci Boliimde, R programiyla elde edilen simiilasyon sonuglari
ortaya konulmustur ve son boliimde de tez ¢alismasindan elde edilen sonuglara ve

Onerilere yer verilmistir.



2. KAYNAK ARASTIRMASI

[k olarak Adrien Marie Legendre tarafindan 1805 yilinda ortaya atilan en kiigiik
kareler prensibi Regresyon yonteminin ilk seklidir (A.M. Legendre 1805). C.F. Gauss
ayni yontemi 1795 te gelistirdigini sdylemis ve 1801 yilinda yeni kesfedilen Ceres
asteroidinin tekrar gozlemlenebilecegi konumu hesaplamak i¢in kullanilmis ve italyan
gokbilimci Giuseppe Piazzi tarafindan Ceres’ in yolunu 40 giin boyunca izleyebilmistir.
En kii¢iik kareler yontemini 1809 yilinda Gauss gok cisimlerinin yoriingelerini hesaplama
yontemi olarak ilk kez yaymlamistir. Francis Galton 1877 yilinda aile iginde baba ve
annenin boyu ile ¢ocuklarin boyu arasindaki baglantryr arastirmaktayken Ingilizcesi
reversion olan sozciigiin yerine regresyon terimini kullanmistir. Bdylese regresyon
istatistiksel bir terim olarak kulanilmaya baslanmigtir. Udny Yule ve Karl Pearson
regresyonu genel istatistiksel alanlara uygulayip gelistirmislerdir (G. Udny Yule 1897 ve
Karl Pearson 1903). En kii¢iik kareler yonteminde dogrusal olmayan probleminin ¢éziimii
lizerine ¢alisma yapilmistir (Kenneth Levenberg 1944). 1965 yilinda H. O. Hartley ve
Aaron Booker tarafindan dogrusal olmayan en kiiciik kareler tahmini i¢in uygulama
yapilmistir.

Regresyon analizinde etkin olarak kullanilan En Kiigiik Kareler (EKK) tahmin
edicisi gozlem setlerinde mevcut yapidan farklilik gosteren degerlerin varliginda
parametre tahminindeki etkinligini azaltmaktadir. Bu bakimdan 1960’ ©1 yillara
gelindiginde regresyon alanindaki gelismelerden biride Saglam (Robust) tahmin ediciler
olmustur. 1953 yilinda ilk kez Box bu ifadeyi istatistiksel bir terim olarak hipotezlerden
aykirt durumlara karsi1 saglam sonuglar ortaya koyan anlaminda Saglam (Robust) olarak
tanimlamigdir.

Saglam tahmin edicileri ilk olarak Tukey tarafindan tartisilmaya baslamis ve sonra
1964 ve 1973 yillarinda Huber yeni bir yaklasim olan saglam tahmin edicileri ile ilgili
calismalarini yayimlamis ve M-tahmin edicilerinin temelini meydana getirmistir. Hampel
1971 yilinda saglam tahmin edicilerler ile ilgili olarak calismalar yapmis ve saglam
tahmin ediciler i¢in yeni bir yaklasim olan etki fonksiyonlarin1 gelistirmistir. Bu yaklasim
daha sonralar1 saglamligin iyi bir 6lgiitii olarak kabul gérmiistiir.

Andrew (1974) ¢oklu dogrusal regresyon i¢in saglam bir yontem iizerine ¢alisma

yapmis ve yeni bir M-tahmin edici fonksiyonu tanitmastir.


https://tr.wikipedia.org/wiki/Adrien_Marie_Legendre
https://tr.wikipedia.org/w/index.php?title=En_k%C3%BC%C3%A7%C3%BCk_kareler&action=edit&redlink=1
https://tr.wikipedia.org/w/index.php?title=En_k%C3%BC%C3%A7%C3%BCk_kareler&action=edit&redlink=1
https://tr.wikipedia.org/wiki/Carl_Friedrich_Gauss
https://tr.wikipedia.org/wiki/Francis_Galton
https://tr.wikipedia.org/w/index.php?title=Udny_Y%C3%BCle&action=edit&redlink=1
https://tr.wikipedia.org/w/index.php?title=Karl_Pearson&action=edit&redlink=1
https://tr.wikipedia.org/w/index.php?title=Karl_Pearson&action=edit&redlink=1

Fair (1974) ekonometrik modellerin saglam tahminlerinin hesaplama yonlerini ve
belirli bir modeli tahmin etmek tizerine ¢aligma yapmis ayrica yeni bir M-tahmin edici
fonksiyonu yayimlamistir.

1975 yilinda Hinich ve Talwar N.Y. Borsa’sindaki menkul kiymetler i¢in sermaye
varliklar1 fiyatlandirma modelindeki risk parametreleri hesaplanmasi icin robust
regresyon analizi yapmislardir.

Dennis Jr & Welsh (1978) yiiksek aykir1 degerlere sahip dogrusal olmayan en kiigiik
kareler problemlerini ¢6zmek i¢in gelistirilen mevcut algoritmalar: incelenmis ve yeni bir
yaklasim ile yeni bir amag¢ fonksiyonunu tanitmiglardir.

Bell (1980) m-tahminciler i¢in 6lgek parametresinin uyarlamali bir se¢imi igin
calisma yapmis ve yeni bir etki fonksiyonu sunmustur.

Manuel Koller & Werner A. Stahel (2011) kii¢iik 6rneklemler i¢in robust regresyon

analizi Wald testi ile ¢ikarim yapmuislardir.



3. TEMEL KAVRAMLAR

Bu boéliimde simiilasyon galismasinda yararlanilan R programi ve simiilasyon
sonuglarinin karsilastirilmasinda kullanilan karar verme siireci yontemlerinden birisi olan
TOPSIS yontemi tanitilacaktir.

3.1 R Programlamada Dogrusal Olmayan Robust Regresyon

Glinlimiizde aragtirmacilarin istatistiksel analizleri yaparken en ¢ok karsilastiklar
problemlerin basinda lisansli programlarin temin edilmesi yer almaktadir. Bu yiizden
licretsiz istatistiksel bir yazilim olan R programu, bir¢ok disiplinin ortak kullanim ortamin1
olusturmaktadir. R programinda, her geg¢en gilin yeni bir analiz eklenmekte ya da
kullaniciya daha kolaylik saglayacak bicimde gilincellenmektedir.

R programi, istatistiksel hesaplamalarin (dogrusal ve dogrusal olmayan
modelleme, klasik istatistiksel testler, zaman serileri analizi, siniflandirma, kiimeleme, ...)
yapilabildigi ve grafiklerin olusturulabildigi iicretsiz bir bilgisayar programi olmasinin
yani sira ayni zamanda bir programlama dilidir ve gelismeye aciktir. 1990 larin baginda
R, Ross Thaka ve Robert Gentleman tarafindan Yeni Zelanda Auckland Universitesinde
acik kaynak kodlu olarak gelistirmislerdir. Hali hazirda kendi biinyesindeki R Gelistirme
Cekirdek Ekibi tarafindan giincellenmektedir.

R kimi zaman GNU S ismi ile de bilinmektedir. Bu isimle anilma sebebi ise,
programlama dili olan S ’in agik kaynak kodlu versiyonudur. ikisi arasinda 6nemli
farkliliklar mevcuttur ancak S programlama dili i¢in yazilmis olan ¢ok sayida kod R
programlama dilinde degistirmeye gerek duymadan calisabilmektedir. Istatistiksel
metodolojide S programlama dili arastirmacilar igin siklikla tercih edilmektedir ve R, bu
Acik Kaynakli olarak bu faaliyete katilmaya bir yol saglar.

R'nin gii¢lii yanlari igerisinde, istendiginde matematiksel semboller ve ifadeler de
dahil olmak tizere, iyi tasarlanmig yayin kalitesinde ¢izimlerin yapilmasindaki kolayliklar
vardir. Grafiklerdeki kiigiik tasarim segenekleri i¢in varsayilan 6zellikleri 6zenle
hazirlanmis olsa da, kontrolii kullanicinin elindedir.

GNU projesine R’nin kaynak kodlari GNU Genel Kamu Lisansi1 altindadir.
Degisik igletim sistemlerine ait slirlimleride bulunmaktadir. R ara yiizii olarak komut
satirin1 kullansa bile farkli grafik kullanici arayiizlerini kullanmakta imkan dahilindedir.

R da “datasets”, “utils”, “grDevices”, “graphics”, “stats” ve “methods” olmak
lizere alt1 adet varsayilan paket mevcuttur. Dogrusal olmayan regesyonda robust

analizleri yapabilmek icin harici paketlerin yiiklenilmesi gerekmekte olup bu paketler



ticretsizdir ve yiikleme islemini kendisi yapacaktir. “install.packages()” ile parantez
icerisine yliklenmesi gereken paket ismi yazilir ve yiikleme islemi bittikten sonra
“library()” komutunda parantez igerisine aktif edilecek paket ismi yazilir. Robust

analizlerde gerekli olan paket ve fonksiyonlarin agiklamalar1 Tablo 3.1. de yer almaktadir.

Tablo 3.1. Dogrusal olmayan regesyonda robust analizlerde kullanilan paketler ve 6zellikleri

Fonksiyon | Fonsksiyonun . Kullandig
_ ) Islevi .
Ismi Paketi Algoritma

Dogrusal olmayan model
parametrelerinin (agirliklandirilmis)
nls Stats o Gauss-Newton
en kiiciik kareler tahmininde

kullanilir.

Dogrusal olmayan model

parametrelerinin (agirliklandirilmis)
_ Levenberg
nisLM minpack.Im en kiiciik kareler tahmininde
Marquardt
kullanilir.

Dogrusal olmayan model

parametrelerinin tekrarlayan
Gauss-Newton
yeniden agirliklandirilmis en kiigiik
nlrob robustbase (nls’yi
kareler ("IRLS" ya da "IWLS"

kullanarak)
olarak adlandirilir) kullanan robust

M-Tahmincisi i¢in kullanilir.

3.2 TOPSIS Yontemi

TOPSIS 1981 yilinda Hwang ve Yoon tarafindan gelistirilmis cok amacl karar
verme yontemlerinden birisidir (Hwang ve Yoon, 1981). TOPSIS kelimesi, Technique
for Order Preference by Similarity to Ideal Solution kelimelerinin bas harflerinden
olusmaktadir.

TOPSIS yontemi ile karar verirken belirlenen bir alternatifin ideal ¢6ziime yakin
olmasi ve ideal olmayan ¢oziime(negatif ideal) de uzak olmasi beklenir(Lai ve digerleri,

1994). Asagida TOPSIS yonteminin adimlari tanimlanmustir.



Adim 1: Karar Matrisinin Olusturulmasi
Karar matrisinin satirlarinda stiinliikleri siralanmak istenen karar noktalari,
stitunlarinda ise karar vermede kullanilacak degerlendirme faktorleri yer alir. A matrisi

karar verici tarafindan olusturulan baslangi¢ matrisidir. Karar matrisi asagidaki gibi

gosterilir:
a‘ll a12 aln
aZl a22 a2n
A = (3.1)
[8m 8py e Ay |
A, matrisinde m karar noktasi sayisini, n degerlendirme faktorii sayisint verir
Adim 2 : Standart Karar Matrisinin Olusturulmasi
Standart Karar Matrisi, asagidaki formiil kullanilarak hesaplanir.
aij
rij = B
2
2.2
k=1
r11 r-12 rln
r‘21 r22 r2n
Ry = (3.2)
_rml r-m2 r-mn_

Adim 3 : Agirlikli Standart Karar Matrisinin (ASKM) Olusturulmasi

Ik olarak degerlendirme faktodrlerine iliskin agirlik degerleri w, belirlenir

n
> w; =1. Daha sonra standart karar matrisinin her bir siitunundaki elemanlar ilgili w,
i=1

degeri ile ¢arpilarak ASKM elde edilir.



Wil Woly, o Wil
Wil Wolp, o Wi,
Vij = (3.3)
| Wil Wol, oo Wil

Adim 4 : Ideal (A") ve Negatif Ideal ( A™) Céziimlerin Olusturulmasi

TOPSIS yontemi, her bir degerlendirme faktdriiniin monoton artan veya azalan
bir egilime sahip oldugunu varsaymaktadir.

Ideal ¢dziim setinin olusturulabilmesi icin ASKM deki agirliklandirilmis
degerlendirme faktorlerinin yani siitun degerlerinin en biiyiikleri (ilgili degerlendirme
faktdrii minimizasyon yonlii ise en kiigiigii) secilir. Ideal ¢ziim setinin bulunmasi

asagidaki formiilde gosterilmistir.

A = {(m_ax v

j € J),(min vy|je J'} (3.4)

Her bir siituna ait maksimum degerler (3.4) formiiliinden hesaplanacaktir ve

gosterimi asagidaki gibidir

A ={v1,v2,...,vn}

Negatif ideal ¢oziim seti ise, ASKM deki agirliklandirilmis degerlendirme
faktorlerinin yani siitun degerlerinin  en kiiglikleri (ilgili degerlendirme faktorii
maksimizasyon yonlii ise en biiyiigii) secilerek olusturulur. Negatif ideal ¢6ziim setinin

bulunmasi asagidaki formiilde gdsterilmistir.
A :{(minvij‘j eJ),(maxvij‘j eJ'} (3.5)

Her bir siituna ait maksimum degerler (3.5) formiiliinden hesaplanacaktir ve

gosterimi asagidaki gibidir
A = {vl’,vz’,...,v;}

Her iki formiilde de J fayda (maksimizasyon), J ise kayip (minimizasyon)

degerini gostermektedir.



Adim 5 : Ideal ve Negatif Ideal Noktalara Olan Uzaklik Degerlerinin Elde
Edilmesi

TOPSIS yonteminde her bir karar noktasina iliskin degerlendirme faktor degerinin
ideal ve negatif ideal ¢oziim setinden sapmalarinin bulunabilmesi i¢in Euclidian uzaklik
yaklagimindan yararlanilmaktadir. Buradan elde edilen karar noktalarina iliskin sapma
degerleri ise ideal aymm (S;) ve negatif ideal ayirim (S;) olgisii olarak
adlandirlmaktadir. Ideal ayirim (S.") dlgiisiiniin hesaplanmasi (3.6) formiiliinde, negatif

ideal ayirim ('S, ) dlgiisiiniin hesaplanmasi ise (3.7) formiiliinde gosterilmistir.

Si* ZW,i(Vij _V;)z (3.6)
Si = ]/i(vij _Vj_)z 3.7)

Burada hesaplanacak S ve S sayisi dogal olarak karar noktasi sayisi kadar olacaktr.

Adim 6 : Ideal C6ziime Goreli Yakinligin Hesaplanmasi

Her bir karar noktasinin ideal ¢dziime goreli yakinliginin (C;” ) hesaplanmasinda
ideal ve negatif ideal ayirim Olgiilerinden yararlanilir. Burada kullanilan 6lgiit, negatif
ideal ayirim 6lgiisiiniin toplam ayirim odlgiisii i¢indeki payidir. Ideal ¢dziime goreli

yakinlik degerinin hesaplanmasi asagidaki formiilde gosterilmistir.

Cr=—21 (3.8)

*

Burada C; degeri 0<C; <1 araliginda deger alir ve C; =1 ilgili karar noktasinin ideal

¢oziime, C; =0 ilgili karar noktasinin negatif ideal ¢oziime mutlak yakinhigini gosterir.



10

4. DOGRUSAL OLMAYAN REGRESYON

Dogrusal olmayan regresyon modeli, degiskenler arasinda en az birinin model
parametrelerinin dagrusal olmayan bir bagintiya sahip oldugu fonksiyondur. Buna gore
regresyon modelinde agiklanan degisken vektorii Y, agiklayici degiskenlerin matrisi

X=(X;,X,,...,X,)", aciklayict  degisken  sayisi k, gbzlem  degerleri
X, = (Xil, Xigyen oy Xik) 1=12,...,n olmak iizere regresyon modeli

Y, =1(x;0)+¢ , 1=12,..,n 4.1)
seklinde ifade edilir. Denklem (4.1) de 0=(4,,6,,...,6,)' (0®cRP") hesaplanacak

dogrusal olmayan parametre tahmin vektorii ve f, @ parametre tahmin vektoriiniin

bilesenlerinin en az birine gére dogrusal olmayan bir fonksiyonu ve € bir hata terimidir.

(4.1) modeli vektorel formda,

Y=f(0)+e 4.2)
biciminde yazilabilir. Burada
Y, f(x.,0) f,(0) & o,
N A T I P R P L) P e
Y, f(x,,0) f.(0) &, 0,

bi¢imindedir. (4.2) modeli i¢in bazi varsayimlar vardir. Bunlar;
* f(0) bicimsel olarak biliniyor.
* f(0) fonksiyonu parametre vektoriine gore en az iki kere tiirevlenebilir.
* E(e)=0
*Cov(g) =0 “
« Normallik varsaymmi € ~ N(0, o° 1)
olarak ifade edilir (Bates ve Watts 1988, Geng 1997).
4.1 Parametre Tahmini

Yasadigimiz evrende rasgelelik anlami igeren bir husus ile ilgili 6l¢me isleminin

yerine gelen X rasgele degiskenine ait olasilik dagilimi, F ={f (.;0):0 < ®} parametrik
olasilik (yogunluk) fonksiyonu ailesinin bir elemani olsun. 8 € ® igin f(.;0) o.(y).f. na

ait bir dagilimdan elde edilen bir érneklem X =(X,, X,,..., X, )" olup bu drnekleme ait
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parametre tahmini, 6rneklemin kendisinin veya bir é(Xl, Xpi.., X,) istatistiginin 0

parametresini tahminleme (kestirme) islemidir (Oztiirk ve ark. 2006).

Bir tahmin edicide aranan oOzellikler aranan tim oOzelliklere gore uyumlu
olmayabilir daha iyi yada daha kotii olabilmektedir. Bu yiizden, ilk olarak tahmin edicide
istenen ozellikler bulunmali sonra istenilen 6zelliklerdeki tahmin ediciyi olusturacak
yonteme gidilmelidir. One siiriilmiis 6zelliklere sahip tahmin ediciler i¢in, her zaman
gelistirilmis bir metod mevcut degildir. Bu sebeple, arastirmacilar sezgisel olarak veya
istenilen bir metoda gore tahmin edici bulmakta ve istenilen 6zellige veya 6zellikler i¢in
en iyisi olup olmadigia bakilmaktadir (Oztiirk ve ark. 2006). Burada denklem (4.1) igin
parametre tahmin yontemlerinden sirasiyla En kiigiik kareler ve En ¢ok olabilirlik
yontemleri ele alinacaktir.

4.1.1 En Kiiciik Kareler Yontemi

Bu yontem, birbirine bagli olarak degisen 6l¢iim degerlerine olabilecek en yakin
bir fonksiyon egrisi uydurma prensibine sahiptir. Dogrusal ve dogrusal olmayan
regresyon modellerinde parametre tahmini i¢in en ¢ok kullanilan tahmin
yontemlerindendir.

Dogrusal olmayan regresyon modelinde kayip fonksiyonu

Q(0)= an:(yi —f(x;;0))’ (4.3)
bi¢ciminde ifade edilir ve esitlik (4.3) de k agiklayici degisken sayisi olmak iizere,
X, = (X1, Xiz1--+ X ), 1 =1,2,...., N olarak tanimlanmustir.

Esitlik (4.3) vektorel formda

Q(0)=(Y-£(6))'(Y-£(8)) (4.4)

biciminde yazilabilir.

EKK’nin amag fonksiyonu (4.4) esitliginden
min[ (Y -f(0))"(Y-1(0))] (4.5)
olarak elde edilir. Bu yapmin en kiigiiklenmesi igin esitlik (4.5)’ in parametrelere gore

tiirevi

~2F'(0)(Y-(6))=0 (4.6)
seklinde elde edilir. Esitlik (4.6) kullanilarak asagidaki

F(0)v-1(0)-o @


https://tr.wikipedia.org/wiki/Fonksiyon
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normal denklemi elde edilmis olur.

Esitlik (4.7) de é, esitlikte yalniz birakilamadigi i¢in 0 degeri iteratif (yinelemeli)
yontemler ile elde edilebilmektedir(Gallant 1975).
4.1.2 En Cok Olabilirlik Yontemi

En ¢ok olabilirlik yontemi (Maximum Likelihood Estimator - MLE), tahmin
edicileri elde etme yontemleri arasinda en ¢ok kullanilanidir. Olabilirlik ilkesine dayanan
bu yontem ile elde edilen tahmin ediciler, tahmin edicilerde aranan 6zelliklerin bir coguna
gore iyi olmakla birlikte elde edilmeleri sirasindaki en biiyiikleme probleminin
¢dziimiinde bazi sikintilarla karsilasilabilmektedir. Ornegin; birden fazla extrem noktaya
sahip fonksiyon i¢in yanlis kok bulma.

Model (4.1) de &, i=12,...,n hata terimlerinin bagimsiz ve her birinin sifir

ortalamali bilinmeyen, varyansi o° normal dagilima sahip oldugu varsayilsm. Bu

durumda,
Y, ~N(f(0),0°), i=12...,n
dagilimina sahip olup, olasilik yogunluk fonksiyonu

lYf
2O o

f (y,,ﬂa) \/_O'

olacaktir. Y,,Y,,...,Y, rasgele degiskenlerinin olabilirlik fonksiyonu,

Y =(Y,Y,,....Y,)" olmak iizere

(YBO‘) Hf(yl,ﬂo)

LS W0

_ (2;:)‘"/ ? (0'2 )_n/z e 20

bi¢imindedir. L(Y;G,O'Z) fonksiyonunu en biiyiikleyen bilinmeyen 6 ve o

parametrelerinin tahmin edilmesi gerekmektedir. Logaritma fonksiyonunun monotonluk

ozelliginden L (Y; 0, 0'2) fonksiyonunun logaritmasi alinarak elde edilen logL (Y; 0, 0'2)

en biiyiiklenerek
” of, (8)

DY (e))w =0

i=1

(4.8)

“no? +§(Yi ~1,(0)) =0
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denklem sistemine ulasilir. Denklem (4.8) sistemindeki birinci denklemin sol tarafi (4.7)

deki ifadenin aynisidir. Dolayisiyla 6 'nin EKK yontemi ile elde edilen tahmini MLE
yontemi ile elde edilen tahminine esittir. © 'nin MLE yontemi ile elde edilen tahmini 0

olmak iizere ikinci denklemden ¢ ’nin tahmin edicisi,

n

S(v-100)

&2 _ =l

n

olarak elde edilir.
Esitlik (4.8), 0’nin dogrusal olmayan bir fonksiyonudur. Bu fonksiyonun

minimize edilmesi i¢in uygulanan optimizasyon algoritmasinin ismi tahmin yonteminin

ismi olarak kullanilmaktadir (Marquardt 1963, Gallant 1977).

4.2 Tteratif (Yinelemeli) Yontemler

Bu boéliimde, hata kareler toplamini en kiigiikleyen 0 degerlerini ve bu degerleri
hesaplamada kullanacagimiz sayisal yontemlerden Gauss-Newton ve Levenberg-
Marquardt sayisal yontemleri tanitilmigtir (Gallant, 1987).

4.2.1 Gauss-Newton Yontemi
Gauss-Newton yontemde sayisal hesaplamarla yapilan yakinsama islemlerinin

hizim1 artirmak ve ardisgtk islem sayisini azaltmak amaclanmistir. Bu amaci

gerceklestirebilmek icin baslangic degeri ¢ok biiylik bir 6nem arz etmektedir. f(ﬂ)

fonksiyonun 0° noktasindaki Taylor serisi a¢ilimi,

f(0)=f(6°)+F(0°)(0-0°) (4.9)

bi¢iminde yazilabilir (Gallant 1977). EKK ve MLE ile elde edilen F'(é)(v-f (é)) =0

denkleminde (4.9) denklemi yerine konulursa,
F(0°) (1)~ (07) 0-0°)) =0

F'(eo)(Y-f(()O))—F'(OO)F(BO)(O-OO):O

(0 (0) 0-0°) = (0) -1 (0)



0-0° = (F'(0°)F(0°)) " F'(0°) (v -£ (o))

0=0°+(F(0°)F(0°)) F'(0°)(v-£(0°)) (4.10)

esitligi elde edilir. (4.10) esitliginde kullanilmig olan algoritma adimlart su sekildedir
(Hartley ve Booker,1963):

1. & >0ve >0 keyfi sabitleri icin £ =10 ve 7 =107 olarak 6nerilir. 8° parametre

baslangi¢ degerleri verilir.

2. i. adm icin d"'= (F'(Bi’l)F(Oi’l))ilF'(B”)(Y-f(()”)) degeri hesaplanir ve
2,d™ (O <A< 1) olmak tizere sabit bir 4, degerinden baslanarak, Q(Gi ) < Q(Gi_l)

olacak bi¢imde segilen bir A ile

0'=0"+Ad"" ,i=12,... yeni parametre degerleri hesaplanr.

3. Hﬂi —OHH < 8(HBHH+1) ve ‘Q(Bi )—Q(BH)‘ < 5(Q(9i71)+7) kosullart ayn1 anda
saglanincaya kadar 2. Adima gidilir.
4.2.2 Levenberg-Marquardt Yontemi
Model (4.1) de 0 bir 8° baslangic degerine bagl olarak ©=0°+d biciminde
yazilsin. Bu durumda model,
Y, = f(x;0°+d)+¢ , i=12,..n
olur. f(x;,0°+d) fonksiyonu @° noktasi civarinda birinci dereceden Taylor serisine
agilirsa
Y,:f(x,;9°)+2[%":)0qdj+g, . i=12,..,n
vektor gésterimi ile
Y =(0°)+F'(0°)d+e
bigimindedir ve
u’=Y-f(0°)

degisken degistirmesi ile
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u’=F (90 )d +g

denklemi elde edilir. Amag uygun bir d y6n vektorii belirlemektir. Normal denklemler
F'(0°)F(6°)d=F'(6°)u

dir. C° = F'(BO )F(G) matrisinin kdsegen elemanlarinin digindakilerin yerine sifir ve ¢,

kosegen elemanlarinin yerine ]/ \/a yazilmasiyla elde edilen kdsegen matris,

_]/\/a 0 ... 0
RN

0 0 1 Cop |

olmak tizere,
C? =D,C’D,
g2 = D,F'(6°)u
ve
d =D;'d°
dontisiimleri altinda normal denklemler
Cld" =¢g°
seklinde yazilir. Zayif kosulluluga bir tedbir olarak C° matrisinde kdsegen elemanlaria
7»(7\>0) gibi kiiciik bir saymin eklenmesiyle
(C2+al)d =g
yazilir. Buradan
d°=(CC+al) g
olmak tizere,
0=0°+d’
iyilestirilmis @ degerine déniistiiriilebilir. d° = D°d? yon vektdrii yani A(A>0) degeri
Q(O) < Q(GO) olacak sekilde se¢ilmelidir. A ’nin se¢iminde kullanilabilecek algoritma
asagidaki gibi olabilir (Marquardt 1963):
1. 9(9>1) saysi seilir. (Ornegin, 9=10)



2. A, =107 alinur.

3. a=X,/9,b=2, ve
Q, :Q(BO +D,(C2+2°/91) " gi’)
Q = Q(9° +D, (CS +z°1)‘l gS)

olmak tizere,

i.eger Q, <Q(0°)ise=a alinr.
ii.cger Q, >Q(0°)veQ, <Q(0°)iser=b almir.
iii.eger Q, >Q(0°)veQ, >Q(0°)ise k= 2°9° alir. Burada ,
Q(9+D0 (C+a20971)" gf) <Q(0°)

esitsizligini saglayan en kii¢lik pozitif tamsayidir.

16
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5. ROBUST REGRESYONDA M TAHMIN EDIiCILERI

Regresyon analizinde klasik yontem olarak kullanilan En Kii¢iik Kareler yontemi
veri kiimesinde aykiri degerler olmasit halinde regresyon dogrusu bu gozlem
degerlerinden ¢ok cabuk etkilenmektedir. Aykir1 degerler agiklanan degiskene etki eden
gozlem degerleridir. Bu gozlemlerin denklemden c¢ikarilmasi kimi zaman miimkiin
degildir. Boylesi durumlarda veri kiimesinde aykir1 degerler olsa bile, bu degerlerden
etkilenmeyen yada daha az etkilenen robust yontemler kullanilir. En ¢ok kullanilan robust
tahmin edicilerden bazilari; Least trimmed squares-L TS, Least Median Squares - LMS,
Generalized M-Estimators - GM ve Least Absolute Deviation - LAD tahmin edicileridir.
Bu tez ¢alismasinda M Tahmin edicileri dikkate alinmustir.

Ik olarak Huber tarafindan 1964'de ortaya atilan M tahmin edicisi, OLS da
kullanilan artiklarin kareleri toplamini minimum yapmak yerine, artiklarin 6zel bir
fonksiyonunu minimum yapma esasina dayanir. M tahmincisi, bir en ¢ok olabilirlik tipi

tahmin edicidir. EKK tahmininin aykirt degerlere olan duyarliligini azaltmak igin
HKT Z —f(x; 9) ifadesinin en kiigiik yapilmasi yerine, uygun bir p fonksiyonu

kullanilmasini 6nermistir (Huber 1977). Buna gore dogrusal regresyonda,
min > p(y,~10;0)) =min 3 p(e) (5.)

seklindeki artiklarin bir fonksiyonunu en kiigiikleyen tahmin edici, M tahmin edicisi

olarak tanimlanir. © amag fonksiyonu 6€’ya gore tirevi alinir ve sifira esitlenerek

asagidaki esitlik elde edilir.
Z‘//(ei)xi =0
i=1

Burada x; =(xil,...,xip) i’inci satir vektoridir ve y etki fonksiyonu, p’nun tiirev

fonksiyonu

0]

w(e)= o

olmak iizere, y(e) = e oldugunda M tahmin edicisi EKK ’ye esit olmaktadir.

M tahmin edicisinde kullanilan klasik(geleneksel) p fonksiyonunun bazi dzellikleri,

. p(x)=0

p(0)=0
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p()2 p(-x)

o |x|>lali= jikenp(x)=p(x;)

sOylenebilir. Son zamanlarda asimetrik p fonksiyonu ile ilgili ¢alismalar da yapilmaktadir
(Cankaya, M. N., & Arslan, O., 2017). ¥ fonksiyonu p fonksiyonunun tiirev fonksiyonu
ve F (0) da parametrelere gore Nx P lik tiirev (jakobiyen) matrisi olmak iizere dogrusal
olmayan regresyonda normal denklem sistemi

F'(0)y(e)=0 (5.2)

olarak elde edilir.

Burada dagilimdan bagimsiz 6l¢ek parametresi elde etmek i¢in (5.2) denklemi,
F'(e)w(§j=0 (5.3)
(e

haline dontistirilir (Huber 1981). Burada kullanilan 6 degeri robust 6lgek parametresi
olup
6 =1.4826x MAD (5.4)

bigiminde bulunur. Esitlik (5.4) deki MAD degeri mutlak sapmalarin medyanidir
(Median Absolute Deviation - MAD). Bu deger en yaygin olarak,

MAD =medyan{je, —e,.|},  i=12,..,n
bi¢iminde hesaplanmaktadir (Gather ve Hilker 1997). g, 1. gézleme ait artik degerini, €,
de artiklarin medyan degerini gdstermektedir. Esitlik (5.3) te e’ =¢, /6 ve W dakdsegen

elemanlan

olan nxn lik kdsegen matris olmak tizere (5.3) esitligi
F'(0)W(e*)=0 (5.5)

seklinde yazilabilir (Pekgor 2010).

M tahmin edicisinde kullanilan baslica © fonksiyonlari; Huber, Hampel, Andrew,

Tukey, Fair, Talwar, Welsh, Ramsay, Cauchy, Bell, Rousseeuw ve Yohai, Geman
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McClure, Generalized Gauss-Weight, Linear Quadratic Quadratic, Alamgir
Redescending fonksiyonlaridir. Alt kisimda bu fonksiyonlar anlatilacaktir.
5.1 Huber fonksiyonu

Huber’ in p(x) fonksiyonu,

X
- <
> Ix|<c
p(xX)=
2
c\x\—% x|>c

bi¢imindedir (Huber 1964, 1972). Diizeltme terimi olan ¢, p fonksiyonunda hata

degerlerinin normal dagilima sahip olmasi halinde diizeltme terimi c=2 olarak

kullanilmaktadir. p fonksiyonunun x ’e gore tiirevi olan ' etki fonksiyonu,

X X <c

y(x)=
¢ sgn(x) x| >c

olarak elde edilir. Burada, sgn isaret fonksiyonudur ve ¢, veri kiimesinin normal
dagilmas1 durumunda yiiksek etkinlige sahip (% 95 civarinda) bir tahmin edici elde
edilmesi i¢in secilen sabit bir degerdir. Literatiirde ¢ i¢in onerilen bircok deger mevcuttur.

Huber'in tahmin edicisi i¢in bu degerler, 1.4826 ve 1.345'ir.

Agirlik fonksiyonu da y etki fonksiyonunun x ’e oraniyla

1 x|<c
w0 =1¢ x|>c
4

bi¢iminde elde edilir.
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Sekil 5.1. Huber’in ¢ = 1.345 degerlerine gore sirastyla p(X), w(X) ve W(X) fonksiyonlarinin grafigi.

5.2 Hampel Fonksiyonu

Hampel” in p(x) fonksiyonu,

p(X)=

2
X
L <
5 [x<a
alx| - %az a<[x<b
1.2
a(c|x[——x ) 2
2 7a
_e <
c-b 6 beq=c
a(b+c-a) X|>c

bi¢imindedir (Hampel, 1974). Hampel, fonksiyonda kullanilan a, b ve ¢ sabitleri igin

standart sapma degil medyan sapma degerinin katlar1 oldugunu sdylemis ve bu degerleri

a=2,b=4,c=8olarak 6rneklendirmistir. Literatiirde Hampel fonksiyonu i¢in a = 1.7,

b = 3.4, ¢ = 8.5 degerleri yaygin olarak kullanilmaktadir. p(x) fonksiyonunun x ’e gére

tiirevi olan w/(X) etki fonksiyonu,

y(X) =

X x|<a

a sign(x) a<[x<b

a sign(x)(c—|x|)
c-b

b<|x<c

X|>c



seklindedir. Agirlik fonksiyonu da etki fonksiyonunun X ’e oraniyla

1 X|<a
a a<|x/<b
[X]

wW(x) =
a (C_‘XD b<|x|<c
X|(c—b)
0 x| >c

elde edilmis olur.
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Sekil 5.2. Hampel’ina = 1.7, b = 3.4, ¢ = 8.5 degerlerine gore sirastyla p(X) ,w(X) ve w(X)
fonksiyonlarmin grafigi.

5.3 Andrew Fonksiyonu

Andrew’ in p(X) fonksiyonu,

afy] e

0 x| >cx

p(X) =

bigimindedir (Andrew ve ark., 1972, D.F. Andrew 1974). Andrew c diizeltme terimi i¢in

1974 yilinda yayinlamis oldugu makalesinde ¢ = 2.1, ¢ = 1.5, ¢ = 1.8 olarak dnermistir.

Giinlimiizde yaygmn olarak ¢ = 1.339 olarak kullanilmaktadir. p(x) fonksiyonunun x ’e

gore tiirevi olan w(x) etki fonksiyonu,
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sin[ﬁj X|<cm
c

w(x)=
0 X|>cx

seklindedir. Agirlik fonksiyonu da etki fonksiyonunun X ’e oraniyla

)
SIn| —
—C X|<cr

w(x) = X

0 X|>cx

agirlik fonksiyonu elde edilmis olur.
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Sekil 5.3. Andrew’in ¢ = 1.339 degerine gore sirasiyla o(X) , 7/ (X) ve W(X) fonksiyonlarmin grafigi.

5.4 Tukey Fonksiyonu
Tukey ‘in p(x) fonksiyonu,

p(X)=

C<X

bi¢cimindedir (Beaton, A.E. and Tukey, J.W., 1974). Burada c, sabit bir degerdir ve bu
deger icin ¢ = 2, ¢ = 3, ¢ = 4, ¢ = 5 olarak kullanilabilecegi s6ylenmistir. Literatiirde c
sabit degeri i¢in en yaygin degerler ¢ = 2 ve ¢ = 4.6851 olarak kullanilmaktadir. p(X)

fonksiyonunun x ’e gore tiirevi olan y/(X) etki fonksiyonu,
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2
2
x[l—[xj J Ix|<c
c
0 X|>c

seklindedir. Agirlik fonksiyonu da etki fonksiyonunun X ’e oraniyla

] e

0 X|>c

w(x) =

agirlik fonksiyonu elde edilmis olur.

Sekil 5.4. Tukey’in ¢ = 2 degerine gore sirasiyla o(X) ,w/(X) ve W(X) fonksiyonlarmin grafigi.

5.5 Fair Fonksiyonu
Fair p(x) fonksiyonu,

(e o]

bigimindedir (Fair, R.C., 1974). Fair fonksiyonunda c diizeltme terimi i¢in literatiirde
kullanilan deger ¢ = 1.3998 seklindedir. p(x) fonksiyonunun x ’e gore tiirevi olan y(X)

etki fonksiyonu,

X

y(X) =
-9
C

seklindedir. Agirlik fonksiyonu da etki fonksiyonunun X ’e oraniyla
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Sekil 5.5. Fair’in ¢ = 1.3998 degerine gore sirasiyla p(X) ,w(X) ve W(X) fonksiyonlarmnin grafigi.

5.6 Talwar Fonksiyonu
Talwar in p(x) fonksiyonu,

2
X7 IXI<C
p(x)=
2
% X|>C

bi¢imindedir (Hinich, P. W. ve Talwar, S. P., 1975). Talwar fonksiyonunda ¢ diizeltme

terimi i¢in genellikle ¢ =2.795 kullanilmaktadir. p(X) fonksiyonunun x ’e gére tiirevi olan

w(x) etki fonksiyonu,

X x|<c

w(X)=
0 X|>c

seklindedir. Agirlik fonksiyonu da etki fonksiyonunun X ’e oraniyla

1 Ix|<c
w(x) =
0 X|>c

elde edilmis olur.
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Sekil 5.6. Talvar’in ¢ = 2.795 degerine gore sirastyla o(X) ,/(X) ve W(X) fonksiyonlarmnin grafigi.

5.7 Welsh Fonksiyonu
Welsh’in p(x) fonksiyonu,

1—exp[—(zjzﬂ . xeR

Bi¢imindedir (Dennis Jr, J. E. Ve Welsh, R. E., 1978). Welsh’in fonksiyonunda c

2
p)=5

diizeltme terimi i¢in genellikle ¢ = 2.9846 kullanilmaktadir. p(x) fonksionunun X’e

gore tiirevi olan w/(X) etki fonksiyonu,

w(X) = Xexp [—(2)1 xeR

seklindedir. Agirlik fonksiyonu da etki fonksiyonunun X ’e oraniyla

w(X) =exp [—(::(f] ,  XxeR

elde edilmis olur.
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Sekil 5.7. Welsh’in ¢ = 2.9846 degerine gore sirastyla p(X) , w(X) ve W(X) fonksiyonlarinin grafigi.

5.8 Ramsay Fonksiyonu

Ramsay’in p(x) fonksiyonu,



2 [1-exp(—c[x)(1+clx)]  [x|<oo

p(X)=
0 d.y.

bi¢imindedir (Ramsay, J. O. 1977). Ramsay makalesinde c¢ diizeltme terimi igin

simulasyon ¢alismasini koymus ve sonug olarak ¢ = 0.3 kullanilmasinin uygun oldugunu

belirtmistir. p(x) fonksiyonunun x ’e gore tiirevi olan y(X) etki fonksiyonu,

xexp(—c|x|) X| <00

w(X) =
0 d.y.

seklindedir. Agirlik fonksiyonu da etki fonksiyonunun X ’e oraniyla

exp(—c|x|) x| < o0
w(x) =
0 d.y.

agirlik fonksiyonu elde edilmis olur.
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Sekil 5.8. Ramsay’in ¢ = 0.3 degerine gore sirasiyla p(X), 7 (X) ve W(X) fonksiyonlariin grafigi.

5.9 Cauchy Fonksiyonu
Cauchy’ nin p(x) fonksiyonu,

p(X) :szlog[u(zjz}, xeR

bi¢cimindedir (Copas, J. B. 1975). Cauchy’ nin fonksiyonunda c diizeltme terimi igin

genellikle ¢ =2.3849 kullanilmaktadir. p(x) fonksiyonunun x ’e gore tiirevi olan (X)

etki fonksiyonu,



27

w(X) = X > xeR
1+ =

seklindedir. Agirlik fonksiyonu da etki fonksiyonunun X ’e oraniyla

w(x) = xeR

X\
1+(—
c

agirlik fonksiyonu elde edilmis olur.

Sekil 5.9. Cauchy’nin ¢ = 2.3849 degerine gore sirastyla p(X),w(X) ve W(X) fonksiyonlarinin grafigi.

5.10 Bell Fonksiyonu

Bell fonksiyonunun p(x) fonksiyonu,

bigimindedir (Bell R. M. ,1980). p(x) fonksiyonunun x ’e gore tiirevi olan w(X) etki

fonksiyonu,

2—3
y/(x):x[1+X5J ,  XeR

seklindedir. Agirlik fonksiyonu da etki fonksiyonunun X ’e oraniyla
X2 -
w(x)=|1+ | xeR

agirlik fonksiyonu elde edilmis olur.
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Sekil 5.10. Bell’in sirastyla p(X) , w(X) ve W(X) fonksiyonlarimin grafigi.

5.11 Rousseeuw ve Yohai fonksiyonu

Rousseeuw ve Yohai ‘nin p(x) fonksiyonu,

X X X

Z L+ X <c

2 202 gt i
p(x)=

2

% X|>c

bi¢imindedir (Rousseeuw, P. ve Yohai, V. 1984). Rousseeuw ve Yohai fonksiyonunda c

diizeltme terimi igin genellikle ¢ = 1.547 kullanilmaktadir. p(X) fonksiyonunun x ’e gére

tiirevi olan y/(X) etki fonksiyonu,

x-S+ IX|<c

y(X)=
0 IX|>c

seklindedir. Agirlik fonksiyonu da etki fonksiyonunun X ’e oraniyla

[1-@2] X|<c

0 X|>c¢

agirlik fonksiyonu elde edilmis olur.
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Sekil 5.11. Rousseeuw ve Yohai’nin ¢ = 1.547 degerine gore sirastyla p(X) , w(X) ve W(X)
fonksiyonlarimin grafigi.

5.12 Geman-McClure Fonksiyonu

Geman-McClure p(x) fonksiyonu,

x2

p(X)=(2(1+X2)), xeR

bi¢gimindedir (Geman, S., 1987). p(x) fonksiyonunun x ’e gore tiirevi olan w(X) etki

fonksiyonu,

X
l//(x):iz, xeR
1+X

seklindedir. Agirlik fonksiyonu da etki fonksiyonunun X ’e oraniyla

W(X)z# xeR

]

agirlik fonksiyonu elde edilmis olur.
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Sekil 5.12. Geman-McClure’nin degerine gore sirastyla o(X) , w(X) ve W(X) fonksiyonlarinin grafigi.
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5.13 Genellestirilmis Gauss-Weight Fonksiyonu (GGW)
GGW fonksiyonunda Manuel Koller ve Werner A. Stahel a=1.387,b=1.5,¢c =
1.063 degerlerini kullanmislardir.

LQQ fonksiyonu ‘nun p(x) fonksiyonu,

2
X? X <c
p(x)=
11[ 11 b b
zbat{zbatar[2 (M=) JNF(l'(X—C) ﬂ
b' 2a b' 2a
- b x|>C

bigimindedir. p(X) fonksiyonunun x ’e gore tiirevi olan w(X) etki fonksiyonu,
X x| <c

w(x)=

2 a

b
exp[l(mc)}x [x|>c

bigimindedir (Manuel Koller & Werner A. Stahel, 2011). Agirlik fonksiyonu da etki

fonksiyonunun x ’e oraniyla
1 IX|<c

b
exp[_m—C)} X>c

w(x) =

2 a

agirlik fonksiyonu elde edilmis olur.
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Sekil 5.13. GGW’nun a = 1.387, b = 1.5, ¢ = 1.063 degerlerine gore sirasiyla p(X) , 7 (X) ve W(X)
fonksiyonlarimin grafigi.



5.14 Lineer Quadratic Quadratic (LQQ) Fonksiyonu
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LQQ fonksiyonunda Manuel Koller ve Werner A. Stahel x=|x|-b-c,

(bs—2b—2c)

a=-———=,b=1473,¢=0.982 s =1—|min, y '(x)| degerlerini kullanmslardur.

1-s

LQQ fonksiyonu ‘nun p(x) fonksiyonu,

2
X
- <
5 Xx|<c
_ ) ;
x2 (S(XB ‘X‘Jrcz\x\ csz
sgn(x)| —— X
L 2 N 2b = c<|x|<b+c
p(X)=
" P i
(s—l)[xz—aY(J
sgn(x) f—b—;JrCer X b+c<|x|<a+b+c
0 d.y

bigimindedir. p(X) fonksiyonunun x ’e gore tiirevi olan w/(X) etki fonksiyonu,

X IX|<c
S 2
sgn(x)[x—Zb(x—c) ] c<|X<b+c
y(x)=
sgn(x)(c+b—b25+:1£;x2—axD b+c<|x<a+b+c

0 d.y

seklindedir (Koller, M., & Stahel, W. A., 2011). Agirhik fonksiyonu da

fonksiyonunun X ’e oraniyla

etki
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san() - 3 (<’

X

sgn(x)(c+b—bs+s_1(l X - axD
2 a \2

X

w(x) =

b+c<|x<a+b+c

0 d.y

agirlik fonksiyonu elde edilmis olur.

\
N N A

Sekil 5.14. LQQ’nun b = 1.473, ¢ = 0.982 degerlerine gore sirasiyla o(X) , @ (X) ve W(X)
fonksiyonlarimin grafigi.

5.15 Alamgir Redescending (ALARM)
Alamgir p(x) fonksiyonu,

202 2[1+3e(é ZJ
= 1- 3 IX|<c
(L5
p(X) = l+e
2
270 2(1+3§) x| >c
31 (1+e)

bi¢cimindedir (Alamgir ve ark., 2013). ALARM fonksiyonunda ¢ diizeltme terimi igin

Alamgir ve ark., makalede ¢ = 3 olarak almislardir. p(X) fonksiyonunun x ’e gére tiirevi

olan w(x) etki fonksiyonu,



w(X) =

seklindedir. Agirlik fonksiyonu da etki fonksiyonunun X ’e oraniyla

=y, o

0 x| >c

agirlik fonksiyonu elde edilmis olur.
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Sekil 5.15. Alamgir’in ¢ = 3 degerlerine gore sirasiyla o(X) , ¥ (X) ve W(X) fonksiyonlarmin grafigi.
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6. UYGULAMA

Bu bolimde Monte-Carlo Simiilasyon caligmalari, R programlama dilinden
faydalanilarak dogrusal olmayan regresyonda M tahmin ediciler’in Tablo 6.1 deki
senaryolara uygun rasgele iiretilen veri setleri kullanilarak yapilmistir. Herbir senaryoda
49 ayr1 bozdurmalar simiilasyonlarda 10.000 tekrar ile yapilmistir. Simiilasyonlardan elde
edilen TOPSIS puanlarinin ortalamalari sonug olarak alinmustir.

Senaryolardaki bozdurma oranlarina gore agirlik fonksiyonlarinin simiilasyon
sonrasinda elde edilen agirlik matrisi ile bozdurmadan 6nceki agirlik matrisine olan
uzakliklarin performansi TOPSIS yontemi ile hesaplanmistir.

TOPSIS yontemi ile derecelendirme sistemi; aykiri degerlere uygulanan
agirhiklandirma sonrasinda cevresindeki aykiri olmayan degerlerin agirligini negatif
yonli etkilemesi diisilk puan, pozitif yonlii etkilemesi ise yiiksek puan olarak
degerlendirilecektir.

Bu senaryolara ait bozdurma orani, ortalamasi, standart sapma degeri Tablo 6.1

de verilmistir.

Tablo 6.1. Uygulamada kullanilan bozdurma senaryolarina ait bilgiler

Senaryo
Bozdurma Oram Ortlama Standart Sapma
Numarasi
1 %1 den %49 a 10 2
2 %1 den %49 a -10 2
3 %1 den %49 a 10 0.05
4 %1 den %49 a -10 0.05
5 %1 den %49 a 1 0.05
6 %1 den %49 a -1 0.05
7 %1 den %49 a 0 10

Yapilacak olan simiilasyon c¢alismalarinda, her bir senaryo i¢in 6érneklem hacmi
100 alinacaktir. Uygulamada kullanilacak olan regresyon modelleri Bates, D. M., &
Watts, D. G. (1988) “Nonlinear regression analysis and Its applications” kitabindan

alimmustir ve Tablo 6.2 de verilmistir.



Tablo 6.2. Uygulamada kullanilan modeller ve iiretilen normal degerler
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OX

Modeller f(x,e)ze = f(X,9)=t91X92X f(x,0)=<91(1—e92’()
2

X aralig1 U 12) U (0.5, 1.5) U(6.7, 6.8)

Hata

dagilm N(0, 0.02) N(0, 0.1) N (0, 200)

Parametre _ B -

degerleri (6.6,)=05,15 | (6,6,)=15,15) | (6.6,)=@15,15)

Yapilacak olan simiilasyon ¢aligmasinda her bir model i¢in Tablo 6.1 de verilen

senaryolar uygulanmigtir. Bu senaryolara ait grafikler Sekil 6.1 de verilmistir. Grafikte

goriilen siyah noktalar normal veri setine ait degerler olup kirmizi noktalar bozdurulan

degerleri gostermektedir.
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Sekil 6.1. 7 ayr1 senaryoya ait rasgele liretilen verilerin sagilim grafikleri.
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6.1 Senaryo-I

Bu senaryo, Y vektor uzayinda (bagimli degisken yoniinde) ortalamasi 10,
standart sapmas1 2 olan aykir1 degerleri ele almaktadir. Bu senaryoya gore bozdurmalar
yapilmistir. M tahmin edicileri ile simiilasyon ¢aligmalar1 sonras1 hesaplanan parametre
tahminleriyle ortalama TOPSIS degerleri elde edilmistir .

Tahmin ediciler aykiri degerlerin agirliklarini distirtirken aykirt olmayan
degerlere ait agirliklarida azaltabilmektedir.

Senaryo-I’de 1. Modele ait TOPSIS grafigi Sekil 6.2 de gosterilmistir. Grafikte
%4 lik bozulma sonrasinda Welsh puanlar siirekli diigsmiistir. Buda Welsh’in
bozulmanin artmasiyla aykirt olmayan degerlerin agirhigini daha fazla etkiledigini
gostermektedir. Ayni sekilde Huber %34 lik bozulmadan sonra aykiri olmayan
degerlerin agirligini kotii etkilemistir. Geman-McClure en iyi TOPSIS puanina sahiptir.

Model-2 igin TOPSIS grafigi Sekil 6.3 de verilmistir. Fair %7, Huber %32,
Ramsay %34, Cauchy ve Bell %37, LQQ ve Welsh %46 bozulma oranindan sonra kotii
etkilenmistir. 2. Model i¢cinde Geman-McCLure en iyi TOPSIS grafigine sahiptir.

Sekil 6.4 Model-3’e ait TOPSIS grafigini gostermektedir ve bu grafige gore
Geman-McClure ve Roussew &Y ohai’nin bozulma oran1 %46 ya kadar kotii etkilendigini
gostermektedir. Tukey ve Bell i¢in 3. Modelde bozulma oranin artmasi agirliklandirmayi
cok fazla etkilemedigini gostermektedir. Talwar %20 lik bozulmaya kadar en iyi puana
sahipken bu noktadan sonra Hampel %43 liikk bozulmaya kadar en iyi degere sahip %43

lik bozulmadan sonra Andrew en iyisi olmustur.
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Sekil 6.2. 1. Senaryoda 1.model i¢in ortalama TOPSIS puanlar grafigi
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Sekil 6.3. 1. Senaryoda 2.model i¢in ortalama TOPSIS puanlar grafigi
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Sekil 6.4. 1. Senaryoda 3.model i¢in ortalama TOPSIS puanlar grafigi
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6.2 Senaryo-II

Bu senaryo, Senaryo-I in negatif yonlii simetrigi olacak sekilde Y vektor uzayinda
(bagimli degisken yoniinde) ortalamasi -10, standart sapmasi 2 olan aykiri degerleri ele
almaktadir. Bu senaryoya gore bozdurmalar yapilmistir. M tahmin edicileri ile
simiilasyon c¢alismalar1 sonrasi hesaplanan parametre tahminleriyle ortalama TOPSIS
degerleri elde edilmistir.

Sekil 6.5 Senaryo-II icin 1.Modele ait TOPSIS grafigini gostermektedir. 2.
Senaryoya ait TOPSIS grafigi 1. Senaryodaki grafikle uyusmaktadir.

2. Senaryo da 2. Modele iliskin bozulum oran araligi ortalama TOPSIS
puanlarinin grafigi Sekil 6.6 da gosterilmistir. 1. Senaryo ile karsilastirildiginda Geman-
McClure, Tukey, Bell, Roussew& Yohai %46 sonrasi puanlari artis gosterirken Andrew,
Talwar ve Alarm tahmincilerine ait TOPSIS puanlari azalmaktadir.

2. Senaryo da 3. Modele iligkin bozulum oran araligi ortalama TOPSIS
puanlarmin grafigi Sekil 6.7 de yer almaktadir. TOPSIS grafigini inceledigimizde negatif
yonlii bozdurmanin 3. Model tizerindeki etkisinin simetrigi ile farkli olmadig1 sonucunu

vermistir.
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Sekil 6.5. 2. Senaryoda 1.model i¢in ortalama TOPSIS puanlar grafigi
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Sekil 6.7. 2. Senaryoda 3.model i¢in ortalama TOPSIS puanlar grafigi
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6.3 Senaryo-I11

Bu senaryo, Y vektor uzayinda (bagimli degisken yoOniinde) ortalamast 10,
standart sapmasi 0.05 olan aykiri degerleri ele almaktadir. Bu senaryoya gore
bozdurmalar yapilmistir. M tahmin edicileri ile simiilasyon c¢aligmalar1 sonrasi
hesaplanan parametre tahminleriyle ortalama TOPSIS degerleri elde edilmistir.

Model-1, Model-2 ve Model-3 e ait TOPSIS grafikleri sirastyla Sekil 6.8, Sekil
6.9, ve Sekil 6.10 da verilmistir. Grafikle incelediginde her model 1.Senaryodaki
grafikler ile benzer goriintiiyii vermektedir. Bu sonuglardan yiiksek ortalamaya sahip
bozulma degerlerinin TOPSIS degerleri standart sapmadan etkilenmedigini ortaya

koymustur.
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6.4 Senaryo-1V

Bu senaryo, Senaryo-III iin negatif yonlii simetrigi olacak sekilde Y vektor
uzayinda (bagimli degisken yoniinde) ortalamasi -10, standart sapmast 0.05 olan aykiri
degerleri ele almaktadir. M tahmin edicileri ile simiilasyon ¢alismalar1 sonrasi hesaplanan
parametre tahminleriyle ortalama TOPSIS degerleri elde edilmistir.

Model-1, Model-2 ve Model-3 e ait TOPSIS grafikleri sirasiyla Sekil 6.11, Sekil
6.12, ve Sekil 6.13 da verilmistir. 4. Senaryonun grafiklerini inceledigimizde bozdurma
degeri ortalamasinin biiyiik oldugu durumlar i¢in negatif yada pozitif yonde olmasi

TOPSIS grafiklerinin goriintiisiinii etkilememektedir.
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6.5 Senaryo-V

Bu senaryo, Y vektor uzayinda (bagimli degisken yoniinde) ortalamasi 1, standart
sapmast 0.05 olan aykir1 degerleri ele almaktadir. M tahmin edicileri ile simiilasyon
caligmalar1 sonrasi hesaplanan parametre tahminleriyle ortalama TOPSIS degerleri elde
edilmistir.

Model-1 deki ortalama TOPSIS puanlart grafigini gosteren Sekil 6.14 ayni
standart sapmali ortalamasi yiiksek bozulmaya sahip olan 3.Senaryo ile
karsilastirildiginda %27 lik bozulma sonrasi tahmincilere ait TOPSIS degerlerinde diisiis
gozlemlenmistir. En ¢ok etkilenen tahmincinin Ramsay oldugunu sdyleyebiliriz.

Sekil 6.15 Model-2 ye ait TOPSIS grafigini gostermektedir. 3.Senaryo grafigi ile
karsilastirdigimizda Ramsay 3.Senaryoda %35 sonrasinda kotii etkilenirken 5.Senaryoda
%20 lik bozulma sonrasinda puanlari diismiis ve Fair ile en diisiik puana sahip oldugunu
sOyleyebiliriz. Ayn1 sekilde Bell, Tukey ve Roussew&Yohai tahmin edicileri sirasiyla
%40, %43 ve %45 sonrasin puanlarinda biiyiik bir diisiis oldugu goriilmektedir. Geman-
McClure tahmincisinde %48 sonrasi diisiis oldugu goriilmiistir. Bu tahminciler
disindakiler ise benzer 3.Senaryoda daha farkli bir seyir izlerken bu senaryoda birbirlerine
benzer bir grafik olusturmuslardir.

3.Modelin TOPSIS grafigini gosteren Sekil 6.16 inceledigimizde 3.Senaryo ile

benzer gozilkmektedir.
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Sekil 6.14. 5. Senaryoda 1.model igin ortalama TOPSIS puanlar grafigi
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Sekil 6.15. 5. Senaryoda 2.model i¢in ortalama TOPSIS puanlar grafigi
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Sekil 6.16. 5. Senaryoda 3.model igin ortalama TOPSIS puanlar grafigi
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6.6 Senaryo-VI

Bu senaryo, Senaryo-V in negatif yonlii simetrigi olacak sekilde Y vektor
uzayinda (bagimli degisken yoniinde) ortalamasi -1, standart sapmasi 0.05 olan aykiri
degerleri ele almaktadir. M tahmin edicileri ile simiilasyon ¢alismalar1 sonrasi hesaplanan
parametre tahminleriyle ortalama TOPSIS degerleri elde edilmistir.

Sekil 6.17 Senaryo-VI te 1.Model icin hesaplanan TOPSIS degerleri grafigini
gostermektedir. Ortalamas1 yliksek standart sapmasi ayni olan 4.Senaryo grafigi ile
karsilastirdigimizda  diisik  ortalamali  bozdurmalarda ~ Geman-McClure  ve
Roussew&Yohai tahmincileri %45 sonrast TOPSIS degerlerinde artis vardir. Diger
tahminciler 4.Senaryoya %25 sonrasinda TOPSIS degerlerinde diisiis vardir. Burdan
anlasilacagi lizere diisiik ortalamali bozulmalarda bozulma orani arttikga tahmincilerin
agirliklandirma islemi yaparken bozulmayan degerlerin agirhigmi kot etkiledigi
anlasilmaktadir. Simetrik yapis1 olan S5.Senaryoyla kiyaslandiginda negatif yonlii
ortalamaya sahip bozulmalarda Bell ve Tukey tahmincileri sirasiyla %43 ve %45
bozulma orani sonrasi kétii etkilenmektedir.

6.Senaryo da 2. Modele iligkin bozulum oran aralig1 ortalama TOPSIS puanlarinin
grafigi Sekil 6.18 de gosterilmistir.Grafik 4.Senaryo ile karsilastirildiginda Bell, Tukey,
Roussew&Yohai ve Geman McClure tahmincileri sirasiyla %40, %43 ve %47 sonrasinda
TOPSIS degerleri diigmiistiir. Diger tahminciler %25 civarinda diisiis gosterirken %41
sonrasinda grafikleri ylikselmistir. 5.Senaryo ile kiyasladigimizda negatif ortalamadan en
cok etkilenen tahmincinin Geman-McClure oldugu goziikmektedir.

3.Modele ait Sekil 6.19. TOPSIS grafigini inceledigimizde belirgin bir farklilik

gozlemlenmemistir.
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Sekil 6.17. 6. Senaryoda 1.model igin ortalama TOPSIS puanlar grafigi
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Sekil 6.18. 6. Senaryoda 2.model i¢in ortalama TOPSIS puanlar grafigi
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Sekil 6.19. 6. Senaryoda 3.model igin ortalama TOPSIS puanlar grafigi
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6.7 Senaryo-VII

Bu senaryo, Y vektor uzayinda (bagimli degisken yoniinde) ortalamasi 0, standart
sapmast 10 olan aykir1 degerleri ele almaktadir. M tahmin edicileri ile simiilasyon
caligmalar1 sonrasi1 hesaplanan parametre tahminleriyle ortalama TOPSIS degerleri elde
edilmistir.

Sekil 6.20 Senaryo-VII de 1.Model i¢cin TOPSIS grafigi verilmistir. Bu grafik
incelendiginde Geman-McClure ve Roussew&Yohai tahmicilerinin TOPSIS degerleri
artis gostermis diger tahminciler ise %10 luk bozulma sonrasi sabit bir yapiya sahip
oldugu goriilmektedir.

Sekil 6.21 Senaryo-VII de 2.Model i¢in TOPSIS grafigi verilmistir. Sekil 6.21
incelendiginde 1.Modelle benzer yapida oldugu sadece Ramsay degeri %47 bozulma
oranindan sonra diisiis gdstermistir.

Sekil 6.22 Senaryo-VII de 3.Model i¢in TOPSIS grafigi verilmistir. 3.Modele
iligkin bu grafik %41 sonrast Geman-McClure ve Roussew&Yohai artis gostermistir.
Bell, Tukey ve Cauchy neredeyse sabit bir yapidadir. Diger tahminciler ise %41 sonrasi

diisiis gdstermistir.
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Sekil 6.20. 7. Senaryoda 1.model igin ortalama TOPSIS puanlar grafigi
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Sekil 6.21. 7. Senaryoda 2.model i¢in ortalama TOPSIS puanlar grafigi
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Sekil 6.22. 7. Senaryoda 3.model igin ortalama TOPSIS puanlar grafigi
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7. SONUC VE ONERILER

Bu calismada, M tahmin edicilerinin aykir1 gozlemlere karsi olan agirlik
fonksiyonlariin direngleri TOPSIS yontemi ile karsilagtirilmigtir.
Uygulamaya ait senaryolar ve sonuglari ile karsilastirildiginda lineerlestirilebilen yapiya
sahip Model-1 ve Model-2 regresyon modelleri yiiksek ortalamali (Senaryo-I, 1l, 11l ve
IV) bozdurmalarda benzer sonuglart vermektedir. Model-1 ve Model-2 i¢in en iyi
TOPSIS degeri Geman-McClure tahmincisine aittir. Senaryo-V ve Senaryo-VI
incelendiginde Model-1 ile Model-2 i¢gin tahmicilerin ¢ogu ilk dort senaryoya gore daha
diisiik bozulma oranindan etkilendigi goriilmistiir. Burdan anlasilacagi iizere diisik
ortalamal1 bozulmalar tahmin edicilerin direncini etkilemektedir. Bu senaryolara ait en
iyi TOPSIS degerine sahip Geman-McClure tercih edilmelidir. Model-3 i¢in ilk 6
senaryoda benzer grafiklere sahiptir bu senaryolarin herbirinde %20 bozulmaya kadar
Talwar’in agirlik fonksiyonu aykirt degerlere daha direngli olup bu bozulma degerinden
sonra Hampel fonksiyonunun direnci daha iyidir bu yiizden %20 lik kisim igin Talwar,
%20 sonrasinda Hampel tercih sebebidir. 7. Senaryo merkezden yiiksek ortalamali
bozdurmaya sahip olup grafiklerde farkliliklar mevcut olsada en iyi TOPSIS degerleri
Model-1 ve Model-2 i¢in Geman-McClure, Model-3 igin ise %20 lere kadar Talwar
sonrasinda Hampel en iyisidir. Ancak diger tahmincilerin direnglerinde farkliliklar
olmustur.

Sonraki ¢aligmalarda farkli senaryolar ve parametre sayis1 farkli olan modeller
i¢in ¢caligmalar yapilarak parametre sayilarinin agirliklarin direnci lizerinde etkisinin olup

olmadig1 incelenebilir.
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EK-2 1. Senaryo da 1. Modele iligkin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari
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?)Szzlijl:z: HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY ZO;(J(S)\IS{E;VIV HAMPEL | BELL FAIR | WELSH | ALARM M%%TSSE LQQ
1 0.45915 0.48028 0.46086 | 0.50180 | 0.46037 0.44414 0.47478 0.49338 0.45249| 0.49952 | 0.47369| 0.46975| 0.45084 0.49428 | 0.46005
2 0.45302 0.47938 0.45502 | 0.50554 | 0.45411 0.43464 0.47244 0.50530 0.44449| 0.50649 | 0.46021| 0.46628 | 0.44252 0.50707 | 0.45355
3 0.44942 0.47783 0.45177 | 0.51662 | 0.45116 0.42994 0.47054 0.50962 0.43997| 0.51436 | 0.45021| 0.46415| 0.43808 0.52024 | 0.45066
4 0.44866 0.47835 0.45128 | 0.52413| 0.45043 0.42851 0.47120 0.51777 0.43844| 0.52060 | 0.44275| 0.46452| 0.43675 0.52725| 0.44984
5 0.44953 0.48163 0.45275| 0.53071| 0.45167 0.42902 0.47387 0.53020 0.43923| 0.52602 | 0.43558| 0.46679| 0.43751 0.53559 | 0.45107
6 0.45050 0.48656 0.45523 | 0.53770| 0.45388 0.43090 0.47777 0.53802 0.44064 | 0.53400| 0.42884| 0.47015| 0.43935 0.54682 | 0.45318
7 0.45169 0.48997 0.45701 | 0.54559 | 0.45543 0.43273 0.48052 0.54427 0.44205| 0.53951| 0.42436| 0.47241| 0.44090 0.55196 | 0.45472
8 0.45341 0.49303 0.45887 | 0.55057 | 0.45701 0.43414 0.48311 0.55277 0.44336 | 0.54378 | 0.41924| 0.47479| 0.44239 0.55901| 0.45625
9 0.45546 0.49805 0.46180 | 0.55805| 0.45950 0.43717 0.48720 0.55969 0.44575| 0.55087 | 0.41421| 0.47826| 0.44492 0.56684 | 0.45869
10 0.45817 0.50189 0.46421| 0.56432| 0.46175 0.43995 0.49005 0.56726 0.44826 | 0.55622 | 0.40919| 0.48088| 0.44742 0.57663 | 0.46099
11 0.46112 0.50686 0.46801 | 0.57054 | 0.46533 0.44363 0.49443 0.57479 0.45165| 0.56219| 0.40401| 0.48500| 0.45112 0.58400| 0.46453
12 0.46552 0.51302 0.47271| 0.57725| 0.46956 0.44827 0.49994 0.58341 0.45594 | 0.56952 | 0.39870| 0.49015| 0.45560 0.59274 | 0.46879
13 0.46650 0.51644 0.47403 | 0.58347| 0.47055 0.44962 0.50195 0.58925 0.45699 | 0.57435| 0.39454| 0.49183| 0.45663 0.60029 | 0.46977
14 0.47120 0.52318 0.47907 | 0.58799| 0.47516 0.45487 0.50780 0.59614 0.46170| 0.58150 | 0.39013| 0.49725| 0.46166 0.60695| 0.47439
15 0.47328 0.52722 0.48100 | 0.59362 | 0.47660 0.45700 0.51056 0.60322 0.46352| 0.58678 | 0.38499| 0.49954| 0.46361 0.61695| 0.47583
16 0.47601 0.53179 0.48371| 0.60101| 0.47908 0.45965 0.51408 0.61186 0.46597 | 0.59346 | 0.37867| 0.50262| 0.46612 0.62459 | 0.47830
17 0.47809 0.53585 0.48574 | 0.60508 | 0.48057 0.46173 0.51700 0.61794 0.46771| 0.59844 | 0.37356| 0.50508 | 0.46803 0.63198 | 0.47981
18 0.47942 0.54035 0.48762 | 0.61125| 0.48185 0.46360 0.51999 0.62408 0.46918 | 0.60526 | 0.36779| 0.50744| 0.46978 0.63958 | 0.48109
19 0.48171 0.54384 0.48949 | 0.61634 | 0.48340 0.46567 0.52275 0.62977 0.47097| 0.61067 | 0.36221| 0.50971| 0.47160 0.64694 | 0.48264
20 0.48538 0.55133 0.49349 | 0.62370| 0.48674 0.46909 0.52839 0.63717 0.47430| 0.61956 | 0.35184| 0.51459| 0.47504 0.65667 | 0.48595
21 0.48948 0.55844 0.49792 | 0.63254 | 0.49046 0.47294 0.53427 0.64867 0.47818 | 0.62957 | 0.33726| 0.51974| 0.47897 0.66971| 0.48970
22 0.49539 0.56736 0.50368 | 0.64361 | 0.49552 0.47809 0.54179 0.65862 0.48330| 0.64156 | 0.31723| 0.52644 | 0.48418 0.68393 | 0.49477
23 0.49885 0.57312 0.50700 | 0.65068 | 0.49823 0.48128 0.54624 0.66819 0.48624 | 0.64919| 0.29709| 0.53035| 0.48727 0.69364 | 0.49752
24 0.49998 0.57582 0.50787 | 0.65431| 0.49886 0.48220 0.54804 0.67482 0.48707| 0.65420 | 0.28220| 0.53175| 0.48815 0.70122 | 0.49817
25 0.49986 0.57751 0.50729 | 0.65540| 0.49811 0.48197 0.54818 0.67862 0.48658 | 0.65572| 0.26969| 0.53160| 0.48782 0.70662 | 0.49744




EK-3 1. Senaryo da 1. Modele iliskin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar
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?)SZZI:II:E:'T HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY izoggiiivlv HAMPEL | BELL FAIR | WELSH | ALARM M%E:I\SCEE LQQ
26 0.49969 0.57924 0.50694 | 0.65868 | 0.49792 0.48217 0.54847 0.68249 0.48665 | 0.65880 | 0.25837| 0.53166| 0.48780 0.71161| 0.49726
27 0.49887 0.57936 0.50579 | 0.65847| 0.49686 0.48153 0.54769 0.68470 0.48593 | 0.65816 | 0.24757 | 0.53081| 0.48714 0.71488 | 0.49623
28 0.49846 0.58190 0.50596 | 0.65951 | 0.49711 0.48219 0.54877 0.68739 0.48645| 0.66025| 0.23773| 0.53156| 0.48762 0.71819| 0.49649
29 0.49576 0.58171 0.50409 | 0.66002 | 0.49561 0.48110 0.54746 0.69100 0.48518 | 0.66075| 0.22644| 0.53016| 0.48638 0.72314 | 0.49501
30 0.49240 0.58282 0.50255 | 0.65948 | 0.49436 0.48028 0.54701 0.69112 0.48422| 0.66077 | 0.21867| 0.52936| 0.48543 0.72466 | 0.49376
31 0.48986 0.58423 0.50272 | 0.66071| 0.49509 0.48157 0.54745 0.69462 0.48534 | 0.66196 | 0.20806| 0.52991| 0.48651 0.72820 | 0.49452
32 0.48456 0.58545 0.50211| 0.66098 | 0.49515 0.48218 0.54755 0.69567 0.48573| 0.66225| 0.20048| 0.52995| 0.48696 0.73169 | 0.49458
33 0.47689 0.58582 0.50066 | 0.65883 | 0.49466 0.48228 0.54692 0.69601 0.48577| 0.66144 | 0.19404| 0.52929| 0.48689 0.73262 | 0.49412
34 0.46753 0.58744 0.50034 | 0.65765| 0.49532 0.48367 0.54745 0.69526 0.48691| 0.66078 | 0.18807| 0.52990| 0.48809 0.73406 | 0.49481
35 0.45624 0.58922 0.50127 | 0.65711| 0.49790 0.48702 0.54904 0.69651 0.49015| 0.66082 | 0.18564 | 0.53182| 0.49119 0.73534 | 0.49743
36 0.44862 0.59200 0.50264 | 0.65794 | 0.50055 0.49037 0.55121 0.69807 0.49330 | 0.66216 | 0.18332| 0.53412| 0.49437 0.73777 | 0.50009
37 0.44342 0.59393 0.50191| 0.65725| 0.50057 0.49088 0.55138 0.69926 0.49367| 0.66218 | 0.17715| 0.53423| 0.49473 0.74024 | 0.50015
38 0.44092 0.59555 0.50261 | 0.65652| 0.50206 0.49304 0.55237 0.70011 0.49560 | 0.66188 | 0.17186| 0.53536| 0.49668 0.74153 | 0.50165
39 0.43700 0.59557 0.50132 | 0.65529| 0.50151 0.49311 0.55135 0.70090 0.49548 | 0.66083 | 0.16574| 0.53450| 0.49653 0.74474| 0.50114
40 0.43491 0.59776 0.50207 | 0.65504 | 0.50287 0.49486 0.55249 0.70114 0.49728 | 0.66122 | 0.15878| 0.53572| 0.49822 0.74594 | 0.50252
41 0.43216 0.59910 0.50155| 0.65406 | 0.50293 0.49541 0.55245 0.70153 0.49762 | 0.66080 | 0.15288| 0.53570| 0.49863 0.74739 | 0.50259
42 0.42929 0.60078 0.50146 | 0.65354 | 0.50364 0.49674 0.55282 0.70164 0.49878 | 0.66096 | 0.14543| 0.53611| 0.49973 0.74998 | 0.50332
43 0.42696 0.60256 0.50166 | 0.65223 | 0.50450 0.49808 0.55312 0.70195 0.50006 | 0.66036 | 0.13929| 0.53676| 0.50096 0.75150 | 0.50421
44 0.42409 0.60391 0.50122 | 0.65123 | 0.50486 0.49905 0.55294 0.70269 0.50081| 0.65963| 0.13240| 0.53680| 0.50171 0.75399 | 0.50460
45 0.42235 0.60684 0.50219 | 0.64998 | 0.50659 0.50118 0.55307 0.70234 0.50296 | 0.65950 | 0.12621| 0.53823| 0.50374 0.75522 | 0.50635
46 0.41896 0.60762 0.50127 | 0.64819| 0.50649 0.50162 0.55130 0.70118 0.50325| 0.65839 | 0.12022| 0.53781| 0.50404 0.75662 | 0.50627
47 0.41689 0.61027 0.50174 | 0.64721| 0.50772 0.50339 0.54778 0.70154 0.50491| 0.65828 | 0.11418| 0.53873| 0.50564 0.75888 | 0.50752
48 0.41410 0.61244 0.50170 | 0.64535| 0.50872 0.50495 0.54423 0.70084 0.50644 | 0.65681| 0.10713| 0.53908| 0.50704 0.76157 | 0.50855
49 0.40945 0.61455 0.50003 | 0.64194 | 0.50831 0.50512 0.53371 0.69935 0.50653| 0.65455| 0.10141| 0.53801| 0.50701 0.76436 | 0.50816




EK-4 1. Senaryo da 2. Modele iligkin bozulum oran aralig1 1 ile 25 arasindaki ortalama TOPSIS puanlari
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?)SZZI:II:E:'? HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY izosl(J(S)\IS{iVIV HAMPEL | BELL FAIR | WELSH | ALARM M%%TCEE LQQ
1 0.46079 0.47998 0.46206 | 0.50142 | 0.46155 0.44547 0.47460 0.49224 0.45376 | 0.50409 | 0.47007 | 0.47064 | 0.45243 0.49939 | 0.46116
2 0.45393 0.47650 0.45349 | 0.50766 | 0.45271 0.43425 0.46958 0.50404 0.44342 | 0.50585| 0.46008 | 0.46429| 0.44163 0.50842 | 0.45227
3 0.44961 0.47778 0.45169 | 0.51618 | 0.45087 0.42984 0.46986 0.51360 0.43982| 0.51240| 0.44791| 0.46411| 0.43818 0.52147| 0.45035
4 0.44877 0.48015 0.45244 | 0.52646 | 0.45157 0.42919 0.47195 0.51962 0.43928 | 0.52121| 0.43995| 0.46602 | 0.43754 0.53031| 0.45093
5 0.44873 0.48160 0.45173 | 0.53251| 0.45051 0.42773 0.47271 0.52922 0.43769 | 0.52653 | 0.43510| 0.46616| 0.43625 0.53628 | 0.44983
3] 0.45052 0.48669 0.45498 | 0.54063 | 0.45362 0.43058 0.47688 0.53934 0.44061 | 0.53189| 0.42697| 0.46998 | 0.43901 0.54702 | 0.45292
7 0.45152 0.49006 0.45714 | 0.54706 | 0.45553 0.43248 0.47984 0.54738 0.44200| 0.53925| 0.42248| 0.47269| 0.44071 0.55589 | 0.45482
8 0.45261 0.49233 0.45820 | 0.55185| 0.45652 0.43364 0.48171 0.55299 0.44280 | 0.54449 | 0.41745| 0.47420| 0.44170 0.56057 | 0.45575
9 0.45588 0.49784 0.46143 | 0.55874 | 0.45920 0.43684 0.48584 0.56180 0.44552 | 0.55050 | 0.41189| 0.47795| 0.44458 0.57077 | 0.45843
10 0.45847 0.50203 0.46501 | 0.56560 | 0.46266 0.44056 0.48961 0.57006 0.44895| 0.55741| 0.40774| 0.48166| 0.44824 0.57752| 0.46189
11 0.46092 0.50683 0.46777 | 0.57076| 0.46508 0.44341 0.49335 0.57540 0.45146 | 0.56247 | 0.40253 | 0.48485| 0.45083 0.58670 | 0.46429
12 0.46496 0.51228 0.47204 | 0.57712| 0.46901 0.44773 0.49826 0.58472 0.45528 | 0.56911| 0.39769| 0.48949| 0.45501 0.59337| 0.46823
13 0.46684 0.51722 0.47421| 0.58210| 0.47066 0.44968 0.50144 0.59041 0.45700 | 0.57400 | 0.39416| 0.49218| 0.45673 0.60057 | 0.46987
14 0.46845 0.52025 0.47611| 0.58823| 0.47218 0.45198 0.50404 0.59770 0.45881 | 0.58017 | 0.38784| 0.49429| 0.45875 0.60828 | 0.47141
15 0.47209 0.52642 0.48012 | 0.59542 | 0.47584 0.45597 0.50912 0.60635 0.46255| 0.58738 | 0.38237| 0.49873| 0.46266 0.61752| 0.47506
16 0.47446 0.53055 0.48230 | 0.60010| 0.47756 0.45832 0.51208 0.61192 0.46453 | 0.59206 | 0.37900| 0.50128 | 0.46479 0.62410 | 0.47678
17 0.47771 0.53547 0.48538 | 0.60595| 0.48036 0.46136 0.51587 0.61864 0.46738 | 0.59898 | 0.37266| 0.50479| 0.46773 0.63243 | 0.47959
18 0.47797 0.53878 0.48637 | 0.61059 | 0.48082 0.46252 0.51799 0.62562 0.46814 | 0.60381| 0.36685| 0.50616| 0.46866 0.63925 | 0.48005
19 0.48127 0.54448 0.48942 | 0.61587 | 0.48338 0.46546 0.52221 0.63058 0.47089 | 0.61082| 0.36006 | 0.50983| 0.47155 0.64765| 0.48261
20 0.48256 0.54761 0.49044 | 0.62194 | 0.48408 0.46663 0.52416 0.63781 0.47186| 0.61671| 0.35171| 0.51125| 0.47248 0.65590 | 0.48332
21 0.48448 0.55261 0.49252 | 0.62830| 0.48556 0.46832 0.52786 0.64418 0.47344 | 0.62284 | 0.34115| 0.51409| 0.47414 0.66486 | 0.48481
22 0.48884 0.55978 0.49675| 0.63558 | 0.48923 0.47218 0.53330 0.65203 0.47719| 0.63219| 0.32764| 0.51907 | 0.47800 0.67553| 0.48849
23 0.49260 0.56613 0.50022 | 0.64355| 0.49210 0.47529 0.53836 0.66288 0.48035| 0.64085| 0.30910| 0.52330| 0.48115 0.68757 | 0.49140
24 0.49375 0.56919 0.50104 | 0.64814 | 0.49267 0.47638 0.54023 0.66901 0.48105| 0.64603| 0.29319| 0.52463| 0.48205 0.69601 | 0.49196
25 0.49562 0.57425 0.50308 | 0.65312| 0.49426 0.47843 0.54335 0.67740 0.48287 | 0.65196 | 0.27675| 0.52732| 0.48401 0.70501 | 0.49357




EK-5 1. Senaryo da 2. Modele iligkin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar
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?)Szzlijl:z: HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY ioggiiivlv HAMPEL | BELL FAIR | WELSH | ALARM M%E:I\SCEE LQQ
26 0.49589 0.57520 0.50254 | 0.65261 | 0.49390 0.47844 0.54332 0.67949 0.48281| 0.65261| 0.26557 | 0.52714| 0.48395 0.70802 | 0.49324
27 0.49393 0.57533 0.50076 | 0.65439| 0.49233 0.47721 0.54206 0.68265 0.48145| 0.65350 | 0.25415| 0.52593| 0.48263 0.71230 | 0.49169
28 0.49199 0.57580 0.49927 | 0.65356 | 0.49125 0.47673 0.54101 0.68329 0.48079| 0.65351| 0.24733| 0.52485| 0.48191 0.71485| 0.49063
29 0.48891 0.57663 0.49805| 0.65390| 0.49029 0.47617 0.54053 0.68530 0.48010 | 0.65461 | 0.23853| 0.52421| 0.48123 0.71823 | 0.48968
30 0.48367 0.57625 0.49608 | 0.65246 | 0.48887 0.47521 0.53938 0.68687 0.47905| 0.65320 | 0.23034| 0.52291| 0.48012 0.72017| 0.48827
31 0.47804 0.57696 0.49583 | 0.65225| 0.48941 0.47626 0.53976 0.68766 0.47994 | 0.65378 | 0.22329| 0.52344| 0.48105 0.72283 | 0.48883
32 0.46938 0.57524 0.49631| 0.65263 | 0.49103 0.47852 0.54107 0.68998 0.48193| 0.65487 | 0.21595| 0.52492| 0.48309 0.72424 | 0.49047
33 0.45814 0.56720 0.49627 | 0.65273 | 0.49236 0.48059 0.54185 0.69131 0.48365| 0.65475| 0.21205| 0.52591| 0.48500 0.72674| 0.49184
34 0.44722 0.55000 0.49550 | 0.65260 | 0.49308 0.48214 0.54185 0.69243 0.48439 | 0.65588 | 0.20729| 0.52654| 0.48629 0.73030 | 0.49259
35 0.43873 0.50622 0.49323 | 0.65064 | 0.49225 0.48191 0.53911 0.69293 0.48248 | 0.65434| 0.20193| 0.52546| 0.48588 0.73162 | 0.49179
36 0.42931 0.43563 0.48920 | 0.64816| 0.48939 0.47993 0.53421 0.69180 0.47890 | 0.65255| 0.19730| 0.52288| 0.48357 0.73208 | 0.48895
37 0.41879 0.35006 0.48391 | 0.64483| 0.48592 0.47723 0.52274 0.69017 0.47092| 0.64911| 0.19320| 0.51912| 0.48062 0.73323 | 0.48551
38 0.40989 0.28773 0.48059 | 0.64184 | 0.48430 0.47644 0.50129 0.68812 0.46163 | 0.64735| 0.18695| 0.51733| 0.47959 0.73287 | 0.48390
39 0.40246 0.24991 0.47891| 0.63921| 0.48427 0.47728 0.46450 0.68545 0.45020 | 0.64662 | 0.18171| 0.51720| 0.48020 0.73304 | 0.48393
40 0.39639 0.23371 0.47881| 0.63665| 0.48611 0.47992 0.40614 0.68348 0.43518 | 0.64476| 0.17483| 0.51852| 0.48270 0.73072| 0.48581
41 0.39058 0.22399 0.47888 | 0.63472| 0.48815 0.48287 0.35172 0.68089 0.41734| 0.64383| 0.16908| 0.52005| 0.48535 0.72914 | 0.48787
42 0.38585 0.21759 0.47869 | 0.63280 | 0.48966 0.48504 0.32273 0.68034 0.40152| 0.64239| 0.16118| 0.52065| 0.48733 0.72932 | 0.48935
43 0.38348 0.21281 0.48050 | 0.63226| 0.49231 0.48878 0.31275 0.68007 0.38915| 0.64257 | 0.15324| 0.52256| 0.49095 0.73015| 0.49172
44 0.37947 0.20793 0.48070 | 0.63070 | 0.49277 0.49092 0.30647 0.67911 0.38023| 0.64170| 0.14693| 0.52189| 0.49292 0.73001| 0.49166
45 0.37612 0.20301 0.48170 | 0.62967 | 0.49079 0.49394 0.30091 0.67751 0.37404| 0.64172| 0.13889| 0.51712| 0.49582 0.73001| 0.48737
46 0.37317 0.19898 0.48441| 0.62744| 0.48476 0.49899 0.29634 0.67448 0.37080 | 0.64103 | 0.13140| 0.50542| 0.50070 0.72861| 0.47778
47 0.36595 0.19244 0.48744 | 0.62488 | 0.46063 0.50760 0.28783 0.66903 0.36447| 0.63970 | 0.12414| 0.46374| 0.50900 0.72264 | 0.44460
48 0.35641 0.18491 0.48937 | 0.62060 | 0.41494 0.52085 0.27758 0.65870 0.35597 | 0.63766 | 0.11634| 0.39077| 0.52118 0.71100 | 0.39647
49 0.34548 0.17688 0.47336 | 0.61655| 0.36137 0.53285 0.26612 0.64792 0.34628 | 0.63660 | 0.10901| 0.31468| 0.53006 0.69906 | 0.35379




EK-6 1. Senaryo da 3. Modele iligkin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari
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?)Sizlijl:z: HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY 1058%3/1\/ HAMPEL | BELL FAIR | WELSH | ALARM MGC%\CGEE LQQ
1 0.55058 0.54065 0.55342 | 0.51621| 0.55221 0.56590 0.54274 0.50271 0.55748 | 0.51002| 0.52448| 0.54625| 0.55983 0.49275| 0.55217
2 0.56839 0.55275 0.57280 | 0.51209| 0.57040 0.59219 0.55652 0.50813 0.58042 | 0.51363| 0.53204| 0.56154| 0.58351 0.49476 | 0.57086
3 0.57594 0.55316 0.58045 | 0.50699 | 0.57826 0.60440 0.55975 0.51649 0.59058 | 0.50843 | 0.52745| 0.56642| 0.59444 0.49140| 0.57885
4 0.58457 0.55762 0.58967 | 0.50773| 0.58735 0.61678 0.56595 0.51740 0.60149 | 0.50837| 0.52681| 0.57356| 0.60550 0.48890 | 0.58797
5 0.58633 0.55626 0.59150 | 0.50262 | 0.58900 0.61967 0.56651 0.52056 0.60425| 0.50249 | 0.52435| 0.57449| 0.60834 0.49130| 0.58960
3] 0.59461 0.56024 0.60051| 0.50169| 0.59790 0.62915 0.57270 0.51717 0.61430 | 0.50361| 0.52420| 0.58169| 0.61880 0.48762 | 0.59860
7 0.59971 0.56249 0.60567 | 0.50080 | 0.60288 0.63498 0.57658 0.51708 0.61946 | 0.50166 | 0.52398 | 0.58608 | 0.62420 0.48311| 0.60347
8 0.60286 0.56196 0.60916 | 0.49860 | 0.60649 0.63858 0.57843 0.51814 0.62402 | 0.49949 | 0.52053 | 0.58855| 0.62887 0.48471| 0.60720
9 0.60524 0.56334 0.61142 | 0.49741| 0.60861 0.64092 0.58018 0.51668 0.62691 | 0.49969| 0.52072| 0.59022| 0.63137 0.48207 | 0.60940
10 0.60969 0.56548 0.61608 | 0.49592 | 0.61316 0.64495 0.58359 0.51510 0.63198 | 0.49822| 0.52021| 0.59422| 0.63589 0.47833 | 0.61392
11 0.61261 0.56604 0.61906 | 0.49452 | 0.61616 0.64798 0.58537 0.51498 0.63551| 0.49838| 0.51944| 0.59634| 0.63975 0.47571| 0.61696
12 0.61725 0.56919 0.62410 | 0.49634 | 0.62083 0.65208 0.58997 0.51023 0.64063 | 0.49999 | 0.52054 | 0.60099| 0.64476 0.47179| 0.62162
13 0.62087 0.57173 0.62782 | 0.49383| 0.62432 0.65503 0.59291 0.50939 0.64456 | 0.49758 | 0.52135| 0.60416| 0.64801 0.46772 | 0.62512
14 0.62223 0.57030 0.62928 | 0.49409 | 0.62588 0.65582 0.59329 0.50989 0.64659 | 0.49653 | 0.51796| 0.60491| 0.64944 0.46736 | 0.62676
15 0.62656 0.57507 0.63435| 0.49360| 0.63014 0.65908 0.59801 0.50625 0.65130 | 0.49919| 0.52124| 0.60958 | 0.65351 0.46346 | 0.63099
16 0.63088 0.57772 0.63895| 0.49464 | 0.63418 0.66303 0.60202 0.50442 0.65594 | 0.49997 | 0.52119| 0.61358| 0.65807 0.45909 | 0.63503
17 0.63255 0.57754 0.64044 | 0.49376| 0.63574 0.66312 0.60300 0.50393 0.65770 | 0.49827| 0.52001| 0.61472| 0.65880 0.45784| 0.63663
18 0.63507 0.57878 0.64332 | 0.49322| 0.63840 0.66468 0.60488 0.50045 0.66078 | 0.49838| 0.51969| 0.61698 | 0.66150 0.45334 | 0.63929
19 0.63987 0.58307 0.64860 | 0.49295| 0.64300 0.66801 0.61001 0.49962 0.66597 | 0.49934 | 0.52142| 0.62199| 0.66567 0.45062 | 0.64389
20 0.64250 0.58528 0.65144 | 0.49399| 0.64538 0.66983 0.61249 0.49593 0.66884 | 0.49930| 0.52220| 0.62436| 0.66778 0.44504 | 0.64628
21 0.64440 0.58627 0.65370 | 0.49477| 0.64711 0.67005 0.61436 0.49464 0.67097 | 0.50011| 0.52128| 0.62613| 0.66899 0.44377 | 0.64803
22 0.64811 0.59006 0.65771| 0.49435| 0.65037 0.67214 0.61817 0.49230 0.67476 | 0.50107 | 0.52378 | 0.62992| 0.67150 0.43814| 0.65127
23 0.65216 0.59213 0.66144 | 0.49440| 0.65386 0.67343 0.62170 0.48963 0.67862 | 0.50259| 0.52363| 0.63325| 0.67388 0.43605 | 0.65474
24 0.65455 0.59503 0.66426 | 0.49489 | 0.65575 0.67436 0.62432 0.48651 0.68126 | 0.50238 | 0.52518 | 0.63556| 0.67535 0.43164| 0.65663
25 0.65832 0.59769 0.66818 | 0.49637 | 0.65907 0.67555 0.62783 0.48431 0.68512 | 0.50384 | 0.52555| 0.63901| 0.67699 0.42832 | 0.65997




EK-7 1. Senaryo da 3. Modele iligkin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar
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?)Szzlijl:z:'? HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY izoggiiivlv HAMPEL | BELL FAIR | WELSH | ALARM M%ESI\SCEE LQQ
26 0.66050 0.60016 0.67047 | 0.49604 | 0.66068 0.67630 0.63027 0.48061 0.68742 | 0.50371| 0.52700| 0.64104| 0.67819 0.42388 | 0.66157
27 0.66458 0.60324 0.67478 | 0.49824 | 0.66416 0.67809 0.63414 0.47794 0.69133 | 0.50545| 0.52751| 0.64478| 0.68041 0.41873 | 0.66503
28 0.66624 0.60505 0.67617 | 0.49699 | 0.66504 0.67749 0.63572 0.47494 0.69263| 0.50526 | 0.52852| 0.64600| 0.68017 0.41545| 0.66586
29 0.66738 0.60662 0.67702 | 0.49591| 0.66540 0.67621 0.63673 0.47314 0.69326 | 0.50401| 0.52944| 0.64658| 0.67943 0.41140 | 0.66621
30 0.67146 0.60973 0.68114 | 0.49738| 0.66853 0.67806 0.64080 0.46998 0.69696 | 0.50558 | 0.52969 | 0.65023| 0.68124 0.40751| 0.66937
31 0.67320 0.61179 0.68223 | 0.49656 | 0.66914 0.67707 0.64229 0.46653 0.69787 | 0.50468 | 0.53077| 0.65108| 0.68040 0.40270 | 0.66995
32 0.67719 0.61542 0.68598 | 0.49779| 0.67176 0.67767 0.64640 0.46326 0.70109 | 0.50593 | 0.53242| 0.65448| 0.68122 0.39793| 0.67253
33 0.67828 0.61784 0.68695 | 0.49654 | 0.67189 0.67679 0.64753 0.45890 0.70105| 0.50467 | 0.53483| 0.65502| 0.68020 0.39274 | 0.67266
34 0.68061 0.62041 0.68869 | 0.49611| 0.67295 0.67651 0.64997 0.45575 0.70220 | 0.50467 | 0.53627 | 0.65658 | 0.68016 0.38928 | 0.67371
35 0.68313 0.62278 0.69034 | 0.49513| 0.67405 0.67674 0.65184 0.45180 0.70297| 0.50383| 0.53772| 0.65775| 0.67987 0.38342| 0.67481
36 0.68515 0.62610 0.69215| 0.49603 | 0.67473 0.67601 0.65449 0.44855 0.70352 | 0.50426 | 0.54028| 0.65944| 0.67896 0.37834 | 0.67544
37 0.68569 0.62638 0.69202 | 0.49526| 0.67418 0.67447 0.65413 0.44533 0.70240| 0.50307 | 0.54102| 0.65866| 0.67724 0.37464 | 0.67485
38 0.68713 0.62944 0.69286 | 0.49520| 0.67389 0.67323 0.65589 0.44072 0.70123 | 0.50218 | 0.54495| 0.65904| 0.67607 0.36691 | 0.67457
39 0.68850 0.62885 0.69366 | 0.49572| 0.67396 0.67262 0.65662 0.43820 0.70034 | 0.50146 | 0.54464| 0.65909| 0.67492 0.36245 | 0.67465
40 0.68782 0.63079 0.69227 | 0.49435| 0.67189 0.67001 0.65635 0.43227 0.69695| 0.49994 | 0.54982| 0.65761| 0.67217 0.35605| 0.67253
41 0.68798 0.63055 0.69186 | 0.49412| 0.67069 0.66884 0.65613 0.42936 0.69455 | 0.49798 | 0.55138| 0.65648| 0.67052 0.35113 | 0.67135
42 0.68563 0.62916 0.68928 | 0.49201| 0.66762 0.66572 0.65392 0.42442 0.68926 | 0.49512| 0.55646| 0.65337| 0.66708 0.34443| 0.66821
43 0.68447 0.62653 0.68836 | 0.49169| 0.66614 0.66446 0.65254 0.42055 0.68594 | 0.49356 | 0.56034| 0.65177| 0.66551 0.33925| 0.66670
44 0.67996 0.62273 0.68329 | 0.48917| 0.66097 0.65978 0.64786 0.41564 0.67889 | 0.49002 | 0.56688 | 0.64644 | 0.66025 0.33338| 0.66148
45 0.67463 0.61714 0.67829 | 0.48762| 0.65624 0.65487 0.64249 0.41145 0.67110| 0.48704| 0.57360| 0.64117| 0.65540 0.32956 | 0.65663
46 0.66798 0.60816 0.67122 | 0.48576| 0.64953 0.64860 0.63527 0.40750 0.66230 | 0.48403 | 0.57932| 0.63383| 0.64899 0.32801 | 0.64986
47 0.65745 0.59343 0.66110 | 0.48314| 0.64030 0.64030 0.62378 0.40498 0.65014| 0.48112| 0.58191| 0.62387 | 0.64016 0.33281| 0.64055
48 0.64353 0.57813 0.64696 | 0.47978 | 0.62780 0.62845 0.60934 0.40460 0.63581| 0.47745| 0.58406| 0.61046| 0.62791 0.34464 | 0.62800
49 0.62503 0.56003 0.62877 | 0.47730| 0.61131 0.61303 0.59101 0.40866 0.61764| 0.47668 | 0.57873| 0.59400| 0.61200 0.36904 | 0.61147




EK-8 2. Senaryo da 1. Modele iligkin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari
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Egzz:z: HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY Zzoggilivlv HAMPEL | BELL FAIR WELSH | ALARM M%%TCEE LQQ
1 0.45914 0.47705 0.45969 | 0.49984 | 0.45941 0.44399 0.47192 0.49093 0.45219 | 0.50268 | 0.47071| 0.46807| 0.45092 0.50088 | 0.45901
2 0.45433 0.47835 0.45496 | 0.50813| 0.45413 0.43491 0.47178 0.50137 0.44431| 0.50835| 0.46072| 0.46586| 0.44284 0.50856 | 0.45361
3 0.45003 0.47741 0.45215| 0.51826| 0.45171 0.43029 0.47019 0.51179 0.44054 | 0.51633| 0.44841| 0.46430| 0.43878 0.51854| 0.45118
4 0.44896 0.47887 0.45086 | 0.52245| 0.45008 0.42816 0.47140 0.51794 0.43828 | 0.51974| 0.44416| 0.46430| 0.43637 0.52557 |  0.44947
5 0.44840 0.48227 0.45263 | 0.53192| 0.45150 0.42880 0.47434 0.52853 0.43871| 0.52764| 0.43527| 0.46693| 0.43728 0.53748 | 0.45081
3] 0.45003 0.48564 0.45419 | 0.53869| 0.45294 0.42976 0.47697 0.53688 0.43961 | 0.53340| 0.42909| 0.46923| 0.43817 0.54437 | 0.45224
7 0.45078 0.48768 0.45492 | 0.54291| 0.45349 0.43056 0.47846 0.54394 0.44002 | 0.53765| 0.42437| 0.47037| 0.43873 0.55222| 0.45275
8 0.45270 0.49368 0.45948 | 0.55217| 0.45760 0.43485 0.48395 0.55380 0.44412 | 0.54562| 0.41844| 0.47542| 0.44299 0.56126 | 0.45685
9 0.45699 0.49835 0.46281 | 0.55867| 0.46082 0.43824 0.48777 0.55984 0.44710 | 0.55132| 0.41416| 0.47911| 0.44621 0.56907 |  0.46005
10 0.45764 0.50022 0.46313| 0.56129| 0.46081 0.43870 0.48877 0.56738 0.44706 | 0.55326| 0.40962| 0.47981| 0.44640 0.57497| 0.46006
11 0.46183 0.50671 0.46837 | 0.57098 | 0.46570 0.44419 0.49460 0.57635 0.45205| 0.56238 | 0.40414| 0.48534| 0.45157 0.58385| 0.46492
12 0.46384 0.51044 0.46995| 0.57433| 0.46695 0.44582 0.49720 0.58212 0.45342 | 0.56613| 0.40099| 0.48740| 0.45287 0.59052 | 0.46615
13 0.46755 0.51793 0.47550 | 0.58245| 0.47196 0.45099 0.50358 0.59074 0.45837 | 0.57527| 0.39423| 0.49333| 0.45809 0.59971| 0.47117
14 0.47019 0.52158 0.47793 | 0.58813| 0.47413 0.45392 0.50642 0.59689 0.46081 | 0.57977| 0.39022| 0.49594| 0.46075 0.60606 | 0.47335
15 0.47144 0.52579 0.47910 | 0.59271| 0.47477 0.45495 0.50881 0.60213 0.46147 | 0.58563| 0.38567| 0.49772| 0.46159 0.61457| 0.47399
16 0.47480 0.53127 0.48309 | 0.60087| 0.47830 0.45880 0.51351 0.61108 0.46513 | 0.59355| 0.37922| 0.50209| 0.46538 0.62388 | 0.47753
17 0.47769 0.53628 0.48579 | 0.60520 | 0.48041 0.46163 0.51720 0.61699 0.46747 | 059918 | 0.37430| 0.50521| 0.46797 0.63162| 0.47964
18 0.47917 0.54057 0.48728 | 0.60916 | 0.48142 0.46298 0.52001 0.62245 0.46866 | 0.60435| 0.36917| 0.50731| 0.46919 0.63814 | 0.48064
19 0.48278 0.54558 0.49073| 0.61724| 0.48457 0.46662 0.52415 0.63017 0.47208 | 0.61180| 0.36159| 0.51106| 0.47269 0.64705| 0.48380
20 0.48477 0.55053 0.49284 | 0.62409 | 0.48602 0.46845 0.52760 0.63698 0.47369 | 0.61998| 0.35084| 0.51384| 0.47440 0.65794| 0.48526
21 0.48978 0.55893 0.49789 | 0.63293| 0.49021 0.47279 0.53456 0.64633 0.47801| 0.63083| 0.33668| 0.51981| 0.47879 0.66833 | 0.48946
22 0.49499 0.56773 0.50339 | 0.64456 | 0.49486 0.47764 0.54182 0.65921 0.48266 | 0.64317| 0.31464| 0.52626| 0.48366 0.68445| 0.49413
23 0.49970 0.57476 0.50799 | 0.65271| 0.49892 0.48208 0.54758 0.67071 0.48698 | 0.65245| 0.29242| 0.53149| 0.48808 0.69850 | 0.49822
24 0.49961 0.57720 0.50754 | 0.65662 | 0.49802 0.48147 0.54842 0.67718 0.48627 | 0.65630| 0.27438| 0.53170| 0.48739 0.70591| 0.49733
25 0.50238 0.57985 0.50949 | 0.65949| 0.50008 0.48402 0.55055 0.68193 0.48858 | 0.65942| 0.26055| 0.53383| 0.48979 0.70968 | 0.49941




EK-9 2. Senaryo da 1. Modele iliskin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar

65

?)Szzlijl:z:'? HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY ioggilivlv HAMPEL | BELL FAIR WELSH | ALARM M%%TCEE LQQ
26 0.50155 0.58056 0.50814 | 0.66061 | 0.49862 0.48303 0.55007 0.68389 0.48737 | 0.66151| 0.24774| 0.53299| 0.48868 0.71375| 0.49797
27 0.50074 0.58115 0.50700 | 0.66100| 0.49767 0.48239 0.54950 0.68696 0.48665 | 0.66193| 0.23808| 0.53222| 0.48792 0.71706 |  0.49703
28 0.49884 0.58159 0.50529 | 0.66002 | 0.49610 0.48126 0.54836 0.68784 0.48545| 0.66074| 0.23155| 0.53093| 0.48669 0.71906 | 0.49548
29 0.49638 0.58144 0.50347 | 0.65842| 0.49471 0.48025 0.54700 0.68837 0.48430 | 0.65969| 0.22890| 0.52952| 0.48553 0.72062 |  0.49409
30 0.49167 0.58016 0.50020 | 0.65701| 0.49186 0.47791 0.54423 0.68946 0.48183 | 0.65885| 0.22438| 0.52663 | 0.48298 0.72370 | 0.49126
31 0.48837 0.58098 0.49901 | 0.65522| 0.49103 0.47759 0.54356 0.69004 0.48129 | 0.65743| 0.21959| 0.52588 | 0.48246 0.72454 |  0.49045
32 0.48502 0.58196 0.49834 | 0.65566 | 0.49062 0.47767 0.54338 0.69179 0.48119 | 0.65850| 0.21061| 0.52559| 0.48241 0.72744| 0.49006
33 0.47994 0.58127 0.49623 | 0.65422| 0.48903 0.47669 0.54167 0.69167 0.48005| 0.65672| 0.20576| 0.52389| 0.48120 0.72801| 0.48849
34 0.47595 0.58279 0.49565| 0.65361| 0.48878 0.47700 0.54170 0.69346 0.48015| 0.65632| 0.19860| 0.52378| 0.48134 0.73009 | 0.48825
35 0.47427 0.58433 0.49603 | 0.65377 | 0.48957 0.47833 0.54240 0.69388 0.48136 | 0.65712| 0.19278| 0.52454 | 0.48259 0.73277| 0.48909
36 0.47099 0.58505 0.49469 | 0.65273| 0.48884 0.47797 0.54170 0.69533 0.48099 | 0.65680| 0.18308| 0.52377| 0.48207 0.73649 | 0.48836
37 0.46855 0.58677 0.49525| 0.65392| 0.48983 0.47960 0.54274 0.69712 0.48237 | 0.65825| 0.17645| 0.52482| 0.48355 0.73810 | 0.48938
38 0.46495 0.58706 0.49403 | 0.65206 | 0.48930 0.47955 0.54183 0.69830 0.48224 | 0.65661| 0.17313| 0.52402| 0.48334 0.74024 | 0.48887
39 0.46146 0.58802 0.49229 | 0.64929| 0.48828 0.47929 0.54054 0.69702 0.48172 | 0.65467| 0.17138| 0.52277| 0.48284 0.74135| 0.48788
40 0.45721 0.58852 0.49152 | 0.64845| 0.48853 0.47999 0.54016 0.69768 0.48238 | 0.65367| 0.16864| 0.52260| 0.48340 0.74235| 0.48815
41 0.45275 0.59118 0.49197 | 0.64796| 0.49010 0.48212 0.54141 0.69763 0.48445| 0.65455| 0.16301| 0.52391| 0.48539 0.74516 | 0.48974
42 0.44810 0.59420 0.49313| 0.64711| 0.49228 0.48488 0.54331 0.69848 0.48709 | 0.65463| 0.15406| 0.52586| 0.48796 0.74660 | 0.49195
43 0.44450 0.59421 0.49172 | 0.64524| 0.49168 0.48493 0.54198 0.69755 0.48690 | 0.65307| 0.14708| 0.52483| 0.48783 0.74918 | 0.49138
44 0.43982 0.59552 0.49019 | 0.64264 | 0.49116 0.48515 0.54129 0.69621 0.48698 | 0.65136| 0.14563| 0.52413| 0.48777 0.74928 | 0.49089
45 0.43606 0.59592 0.48827 | 0.63939| 0.49074 0.48522 0.53989 0.69437 0.48713 | 0.64871| 0.14718| 0.52302| 0.48776 0.74926 | 0.49049
46 0.42937 0.59731 0.48639 | 0.63618 | 0.49039 0.48561 0.53857 0.69232 0.48723 | 0.64618| 0.14515| 0.52199| 0.48785 0.75068 |  0.49016
47 0.41542 0.59972 0.48532| 0.63231| 0.49131 0.48743 0.53837 0.68910 0.48885 | 0.64357| 0.14826| 0.52214| 0.48938 0.75036 | 0.49112
48 0.40255 0.60121 0.48276 | 0.62738| 0.49087 0.48758 0.53635 0.68641 0.48903 | 0.63945| 0.15290| 0.52070| 0.48940 0.75053 |  0.49070
49 0.38978 0.60135 0.47618 | 0.61953| 0.48646 0.48416 0.52963 0.68092 0.48538 | 0.63250| 0.15672| 0.51525| 0.48559 0.75024 | 0.48634




EK-10 2. Senaryo da 2. Modele iliskin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari
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Egizl:ll:z: HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY izoggiiivl\/ HAMPEL | BELL FAIR | WELSH | ALARM M%ESI\SCEE LQQ
1 0.45870 0.47787 0.45972 | 0.49825| 0.45992 0.44335 0.47313 0.49463 0.45159 | 0.50270 | 0.47233| 0.46875| 0.44977 0.49603 | 0.45944
2 0.45098 0.47435 0.45171| 0.50752| 0.45108 0.43204 0.46797 0.50272 0.44123 | 0.50778 | 0.45859 | 0.46258 | 0.43992 0.50986 | 0.45053
3 0.44887 0.47505 0.45021 | 0.51407 | 0.44968 0.42859 0.46780 0.51098 0.43860 | 0.51369| 0.45045| 0.46245| 0.43698 0.51909 | 0.44912
4 0.44698 0.47703 0.44957 | 0.52364 | 0.44883 0.42709 0.46865 0.52165 0.43704 | 0.51970 | 0.44224| 0.46274| 0.43541 0.52767 | 0.44820
5 0.44781 0.47992 0.45132 | 0.53147 | 0.45027 0.42792 0.47157 0.52957 0.43775| 0.52742| 0.43385| 0.46521| 0.43645 0.53579| 0.44964
3] 0.44880 0.48434 0.45307 | 0.53931| 0.45183 0.42945 0.47443 0.53685 0.43903 | 0.53207 | 0.42967 | 0.46770| 0.43763 0.54431| 0.45112
7 0.44976 0.48760 0.45506 | 0.54375| 0.45365 0.43073 0.47758 0.54516 0.44024| 0.53577 | 0.42382| 0.47050| 0.43897 0.55278 | 0.45294
8 0.45127 0.49215 0.45715| 0.55053 | 0.45533 0.43249 0.48089 0.55232 0.44177| 0.54264 | 0.41965| 0.47323| 0.44066 0.56015| 0.45456
9 0.45483 0.49707 0.46120 | 0.55814 | 0.45898 0.43685 0.48526 0.56236 0.44540 | 0.55026 | 0.41292| 0.47747| 0.44460 0.57082 | 0.45825
10 0.45600 0.50065 0.46304 | 0.56320 | 0.46070 0.43858 0.48822 0.56743 0.44697 | 0.55478 | 0.40988 | 0.47988| 0.44617 0.57597 | 0.45993
11 0.45896 0.50400 0.46547 | 0.56925| 0.46292 0.44149 0.49085 0.57663 0.44931| 0.55878 | 0.40381| 0.48242| 0.44873 0.58381| 0.46215
12 0.46186 0.50967 0.46894 | 0.57576 | 0.46587 0.44454 0.49531 0.58366 0.45223| 0.56597 | 0.39911| 0.48642| 0.45183 0.59255| 0.46510
13 0.46455 0.51371 0.47176 | 0.58065| 0.46854 0.44787 0.49855 0.59047 0.45521| 0.57150 | 0.39464 | 0.48944| 0.45480 0.59875| 0.46777
14 0.46692 0.51840 0.47435| 0.58613| 0.47065 0.45041 0.50229 0.59683 0.45729 | 0.57795| 0.39112| 0.49244| 0.45713 0.60708 | 0.46984
15 0.46956 0.52322 0.47680 | 0.59092 | 0.47272 0.45289 0.50551 0.60195 0.45954 | 0.58285| 0.38651| 0.49533| 0.45959 0.61375| 0.47193
16 0.47327 0.52983 0.48151| 0.60006 | 0.47686 0.45745 0.51133 0.61265 0.46378 | 0.59220 | 0.37811| 0.50050 | 0.46395 0.62410 | 0.47607
17 0.47559 0.53332 0.48331| 0.60322| 0.47822 0.45950 0.51385 0.61700 0.46545| 0.59648 | 0.37429| 0.50259| 0.46582 0.63061| 0.47746
18 0.47918 0.53874 0.48682 | 0.61050| 0.48143 0.46305 0.51818 0.62534 0.46877 | 0.60306 | 0.36740| 0.50649| 0.46929 0.63851| 0.48067
19 0.47911 0.54120 0.48680 | 0.61427 | 0.48103 0.46328 0.51923 0.62924 0.46864 | 0.60772| 0.36176| 0.50696 | 0.46922 0.64645| 0.48028
20 0.48187 0.54685 0.48961 | 0.62023 | 0.48325 0.46574 0.52343 0.63724 0.47096 | 0.61464 | 0.35355| 0.51046| 0.47163 0.65312| 0.48248
21 0.48583 0.55334 0.49344 | 0.62819| 0.48655 0.46935 0.52878 0.64438 0.47444| 0.62358 | 0.34163| 0.51494| 0.47520 0.66469 | 0.48580
22 0.48874 0.55935 0.49621 | 0.63543 | 0.48868 0.47155 0.53341 0.65194 0.47664| 0.63186| 0.32830| 0.51856| 0.47744 0.67446 | 0.48793
23 0.49309 0.56675 0.50074 | 0.64383| 0.49259 0.47573 0.53901 0.66281 0.48065 | 0.64198 | 0.30951| 0.52387| 0.48158 0.68731| 0.49185
24 0.49494 0.57094 0.50257 | 0.64939| 0.49404 0.47762 0.54227 0.67074 0.48232| 0.64757 | 0.29209| 0.52623| 0.48336 0.69711| 0.49333
25 0.49602 0.57405 0.50341| 0.65353| 0.49463 0.47858 0.54363 0.67735 0.48321| 0.65257 | 0.27658 | 0.52758 | 0.48425 0.70493 | 0.49394




EK-11 2. Senaryo da 2. Modele iligskin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar

67

?)Sizlijl:g:'? HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY izosl(J(S)\IS{iVIV HAMPEL | BELL FAIR | WELSH | ALARM M%E:I\SCEE LQQ
26 0.49558 0.57512 0.50226 | 0.65396 | 0.49360 0.47804 0.54309 0.67925 0.48243| 0.65335| 0.26658 | 0.52691| 0.48353 0.70906 | 0.49293
27 0.49335 0.57410 0.49962 | 0.65281| 0.49118 0.47636 0.54078 0.68124 0.48052 | 0.65218 | 0.25864 | 0.52456| 0.48163 0.71015| 0.49055
28 0.49058 0.57405 0.49723 | 0.65151 | 0.48908 0.47456 0.53922 0.68044 0.47863| 0.65118| 0.25536| 0.52273| 0.47974 0.71192 | 0.48845
29 0.48793 0.57520 0.49558 | 0.65074 | 0.48774 0.47367 0.53809 0.68332 0.47752 | 0.65134| 0.25030| 0.52160| 0.47865 0.71550 | 0.48711
30 0.48107 0.57212 0.49082 | 0.64634 | 0.48344 0.46989 0.53396 0.68078 0.47363| 0.64830| 0.24789| 0.51741| 0.47471 0.71509 | 0.48284
31 0.47540 0.57011 0.48866 | 0.64410| 0.48172 0.46880 0.53214 0.68002 0.47232 | 0.64624 | 0.24707 | 0.51571| 0.47344 0.71484 | 0.48115
32 0.46619 0.55799 0.48339 | 0.64081| 0.47727 0.46496 0.52777 0.67991 0.46826 | 0.64338 | 0.24588| 0.51121| 0.46937 0.71650 | 0.47670
33 0.45805 0.52998 0.47875| 0.63689 | 0.47349 0.46183 0.52369 0.67693 0.46464 | 0.64016 | 0.24379| 0.50743| 0.46593 0.71677| 0.47295
34 0.44644 0.47424 0.47157 | 0.63095| 0.46742 0.45661 0.51739 0.67360 0.45811| 0.63489 | 0.24549| 0.50160| 0.46041 0.71558 | 0.46691
35 0.43528 0.40386 0.46498 | 0.62663 | 0.46241 0.45253 0.50923 0.67229 0.45074| 0.63075| 0.24524| 0.49636| 0.45605 0.71592 | 0.46193
36 0.42482 0.33773 0.45989 | 0.62357 | 0.45897 0.45004 0.49661 0.67007 0.44279 | 0.62907 | 0.24326| 0.49300| 0.45319 0.71748 | 0.45852
37 0.41653 0.30411 0.45751 | 0.62045| 0.45852 0.45038 0.47591 0.66820 0.43503| 0.62631| 0.23904| 0.49215| 0.45334 0.71635| 0.45810
38 0.40985 0.28106 0.45799 | 0.62028 | 0.46126 0.45390 0.43843 0.66878 0.42353 | 0.62725| 0.23094 | 0.49437| 0.45674 0.71910 | 0.46087
39 0.40225 0.26712 0.45990 | 0.62005| 0.46573 0.45947 0.39438 0.66814 0.40973 | 0.62820 | 0.21970| 0.49813| 0.46202 0.71908 | 0.46536
40 0.39740 0.25634 0.46460 | 0.62215| 0.47227 0.46725 0.36323 0.67024 0.39849 | 0.63142| 0.20397| 0.50377 | 0.46955 0.72178 | 0.47180
41 0.39288 0.24634 0.46787 | 0.62405| 0.47626 0.47274 0.34550 0.67209 0.38884 | 0.63372| 0.19057 | 0.50655| 0.47504 0.72288 | 0.47546
42 0.38884 0.23485 0.47059 | 0.62417 | 0.47767 0.47792 0.33494 0.67223 0.38175| 0.63450 | 0.17944| 0.50528 | 0.47998 0.72375| 0.47604
43 0.38421 0.22671 0.47218 | 0.62324| 0.47334 0.48263 0.32545 0.67043 0.37634 | 0.63470 | 0.17161| 0.49433| 0.48457 0.72271| 0.46976
44 0.37790 0.21797 0.47303 | 0.62268 | 0.46142 0.49027 0.31419 0.66761 0.37023| 0.63521| 0.16115| 0.47104| 0.49087 0.71934 | 0.45476
45 0.36944 0.20841 0.47076 | 0.62187 | 0.43951 0.49844 0.30361 0.66322 0.36340| 0.63607 | 0.15210| 0.43275| 0.49799 0.71456 | 0.43023
46 0.35975 0.19699 0.45416 | 0.62215| 0.40758 0.50554 0.29245 0.65749 0.35651 | 0.63928 | 0.14387| 0.38327| 0.50000 0.70716 | 0.39942
47 0.34890 0.18424 0.41522 | 0.62775| 0.37213 0.50115 0.28200 0.65292 0.34916| 0.64809 | 0.13836| 0.33274| 0.48910 0.70201| 0.36773
48 0.34229 0.17512 0.36335| 0.64279| 0.34948 0.47696 0.26851 0.65730 0.34615| 0.66699 | 0.12425| 0.29928 | 0.45512 0.70678 | 0.34872
49 0.33728 0.17128 0.32099 | 0.66546 | 0.33924 0.43311 0.25458 0.66963 0.34404| 0.69281| 0.11372| 0.28471| 0.40370 0.72353| 0.33958




EK-12 2. Senaryo da 3. Modele iligkin bozulum oran arali1 1 ile 25 arasindaki ortalama TOPSIS puanlari

68

?)Sizlijl:z: HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY %zoggilivlv HAMPEL | BELL FAIR | WELSH | ALARM MGC%\CGEE LQQ
1 0.55313 0.54340 0.55711| 0.51369 | 0.55507 0.56958 0.54510 0.50257 0.56106 | 0.51528 | 0.52676| 0.54931| 0.56318 0.49657 | 0.55529
2 0.56698 0.55026 0.57137 | 0.50890 | 0.56943 0.59080 0.55476 0.51157 0.57870 | 0.50732| 0.52748| 0.56026 | 0.58221 0.49489 | 0.56970
3 0.57821 0.55457 0.58306 | 0.50878 | 0.58076 0.60728 0.56162 0.51620 0.59255 | 0.50960 | 0.52746| 0.56869| 0.59654 0.49221| 0.58113
4 0.58264 0.55366 0.58698 | 0.50424 | 0.58507 0.61423 0.56317 0.52000 0.59935| 0.50651| 0.52376| 0.57092| 0.60350 0.49148 | 0.58558
5 0.59012 0.55903 0.59575| 0.50155| 0.59302 0.62363 0.57017 0.52015 0.60815| 0.50381| 0.52580| 0.57832| 0.61291 0.49015| 0.59366
3] 0.59371 0.55924 0.59919 | 0.50406 | 0.59675 0.62781 0.57176 0.51825 0.61251 | 0.50338| 0.52364| 0.58080| 0.61713 0.48539 | 0.59736
7 0.59795 0.55945 0.60348 | 0.50030| 0.60105 0.63340 0.57419 0.51929 0.61805| 0.50053| 0.52099| 0.58379| 0.62277 0.48690 | 0.60178
8 0.60263 0.56231 0.60859 | 0.49963 | 0.60579 0.63796 0.57829 0.51568 0.62363 | 0.50026 | 0.52180| 0.58811| 0.62801 0.48387 | 0.60652
9 0.60608 0.56438 0.61219 | 0.49745| 0.60944 0.64170 0.58083 0.51718 0.62763 | 0.49984 | 0.52186| 0.59094 | 0.63216 0.47878 | 0.61020
10 0.61162 0.56635 0.61832 | 0.49650| 0.61527 0.64712 0.58542 0.51470 0.63391 | 0.50072| 0.52056| 0.59615| 0.63856 0.47747| 0.61604
11 0.61249 0.56680 0.61937 | 0.49779| 0.61601 0.64790 0.58592 0.51352 0.63539 | 0.49909 | 0.52038 | 0.59672| 0.63961 0.47543 | 0.61681
12 0.61558 0.56887 0.62246 | 0.49365| 0.61912 0.65013 0.58875 0.51259 0.63881| 0.49811| 0.52055| 0.59961 | 0.64246 0.47174 | 0.61989
13 0.61762 0.56830 0.62431| 0.49373| 0.62113 0.65176 0.58932 0.51220 0.64108 | 0.49613| 0.51846| 0.60070| 0.64446 0.46913| 0.62190
14 0.62481 0.57354 0.63215| 0.49603 | 0.62837 0.65827 0.59623 0.50682 0.64897 | 0.49941| 0.52095| 0.60785| 0.65220 0.46682 | 0.62918
15 0.62741 0.57477 0.63499 | 0.49346| 0.63087 0.66038 0.59846 0.50625 0.65209 | 0.49801| 0.52028 | 0.61011| 0.65463 0.46288 | 0.63171
16 0.62983 0.57607 0.63801 | 0.49454 | 0.63348 0.66227 0.60068 0.50561 0.65525| 0.49881| 0.51959| 0.61253| 0.65730 0.45978 | 0.63434
17 0.63434 0.57961 0.64262 | 0.49461| 0.63790 0.66496 0.60477 0.50206 0.65992 | 0.49986 | 0.52137| 0.61675| 0.66097 0.45528 | 0.63879
18 0.63690 0.58137 0.64540 | 0.49358 | 0.64030 0.66648 0.60719 0.50000 0.66270 | 0.49851| 0.52181| 0.61920| 0.66326 0.45214| 0.64119
19 0.63964 0.58278 0.64866 | 0.49363 | 0.64291 0.66835 0.60995 0.49889 0.66587 | 0.50040| 0.52093| 0.62189| 0.66578 0.45021 | 0.64381
20 0.64220 0.58425 0.65102 | 0.49351| 0.64508 0.66906 0.61182 0.49651 0.66844 | 0.49875| 0.52113| 0.62385| 0.66740 0.44682 | 0.64595
21 0.64698 0.58787 0.65609 | 0.49486 | 0.64936 0.67219 0.61654 0.49443 0.67329 | 0.50096 | 0.52244| 0.62843| 0.67090 0.44309 | 0.65026
22 0.64989 0.59043 0.65988 | 0.49479| 0.65227 0.67400 0.61976 0.49272 0.67683 | 0.50154 | 0.52278 | 0.63167| 0.67346 0.43786 | 0.65318
23 0.65067 0.59096 0.66035| 0.49572| 0.65256 0.67301 0.62004 0.48986 0.67734| 0.50182| 0.52299| 0.63180| 0.67291 0.43566 | 0.65343
24 0.65529 0.59525 0.66515| 0.49533| 0.65663 0.67508 0.62485 0.48703 0.68208 | 0.50324 | 0.52534| 0.63626| 0.67589 0.43215| 0.65753
25 0.65740 0.59683 0.66718 | 0.49596 | 0.65817 0.67516 0.62679 0.48414 0.68426 | 0.50327 | 0.52503| 0.63803| 0.67644 0.42677| 0.65906




EK-13 2. Senaryo da 3. Modele iligskin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar

69

?)Sizlijl:z:'? HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY izoggiiivlv HAMPEL | BELL FAIR | WELSH | ALARM M%ESI\SCEE LQQ
26 0.65955 0.59886 0.66899 | 0.49543 | 0.65954 0.67512 0.62881 0.48138 0.68596 | 0.50346 | 0.52624| 0.63961| 0.67678 0.42479 | 0.66039
27 0.66303 0.60287 0.67306 | 0.49631| 0.66258 0.67710 0.63293 0.47859 0.68964 | 0.50513 | 0.52819| 0.64341| 0.67912 0.41906 | 0.66346
28 0.66559 0.60459 0.67539 | 0.49725| 0.66419 0.67669 0.63514 0.47600 0.69180| 0.50528 | 0.52839| 0.64524| 0.67920 0.41618 | 0.66506
29 0.66856 0.60768 0.67836 | 0.49692| 0.66660 0.67777 0.63819 0.47197 0.69464 | 0.50573 | 0.52951| 0.64794| 0.68067 0.41142 | 0.66747
30 0.67121 0.61004 0.68076 | 0.49622 | 0.66812 0.67750 0.64061 0.46895 0.69666 | 0.50530 | 0.53060| 0.64992| 0.68083 0.40764 | 0.66893
31 0.67237 0.61142 0.68155| 0.49631| 0.66836 0.67624 0.64167 0.46695 0.69691 | 0.50455| 0.53100| 0.65049| 0.67941 0.40337 | 0.66914
32 0.67679 0.61540 0.68572 | 0.49683 | 0.67142 0.67795 0.64606 0.46333 0.70070| 0.50561 | 0.53238| 0.65417| 0.68134 0.39806 | 0.67222
33 0.67775 0.61710 0.68627 | 0.49644 | 0.67149 0.67641 0.64702 0.46078 0.70032| 0.50462 | 0.53420| 0.65456| 0.67966 0.39395| 0.67230
34 0.67915 0.61969 0.68704 | 0.49668 | 0.67146 0.67468 0.64833 0.45587 0.70046 | 0.50463 | 0.53657 | 0.65503| 0.67809 0.38853 | 0.67221
35 0.68215 0.62182 0.68943 | 0.49615| 0.67300 0.67549 0.65103 0.45246 0.70195| 0.50431| 0.53702| 0.65685| 0.67854 0.38417| 0.67377
36 0.68317 0.62529 0.68988 | 0.49550| 0.67275 0.67372 0.65247 0.44905 0.70157 | 0.50312| 0.54076| 0.65734| 0.67707 0.37922 | 0.67346
37 0.68622 0.62703 0.69239 | 0.49577| 0.67434 0.67422 0.65479 0.44427 0.70247| 0.50280 | 0.54197| 0.65900| 0.67720 0.37268 | 0.67505
38 0.68723 0.62836 0.69332| 0.49573| 0.67422 0.67359 0.65592 0.44172 0.70148 | 0.50268 | 0.54323| 0.65945| 0.67613 0.36860 | 0.67493
39 0.68796 0.63025 0.69319 | 0.49419| 0.67347 0.67250 0.65672 0.43671 0.69971| 0.50061| 0.54638| 0.65893| 0.67483 0.36200 | 0.67415
40 0.68822 0.63054 0.69289 | 0.49401| 0.67243 0.67074 0.65664 0.43294 0.69763| 0.49898 | 0.54914| 0.65810| 0.67289 0.35621| 0.67313
41 0.68733 0.63153 0.69154 | 0.49269| 0.67023 0.66893 0.65589 0.42854 0.69423 | 0.49696 | 0.55324| 0.65612| 0.67048 0.34948 | 0.67086
42 0.68581 0.62929 0.68955 | 0.49205| 0.66790 0.66640 0.65405 0.42441 0.68972| 0.49512| 0.55740| 0.65376| 0.66741 0.34417| 0.66848
43 0.68487 0.62771 0.68887 | 0.49125| 0.66656 0.66459 0.65283 0.41989 0.68634 | 0.49335| 0.56073| 0.65228| 0.66577 0.33869 | 0.66711
44 0.68042 0.62361 0.68377 | 0.48936| 0.66154 0.66011 0.64838 0.41589 0.67939| 0.48983| 0.56669 | 0.64682| 0.66072 0.33371| 0.66204
45 0.67553 0.61641 0.67937 | 0.48832| 0.65695 0.65541 0.64326 0.41166 0.67174| 0.48801| 0.57124| 0.64197| 0.65605 0.32929 | 0.65739
46 0.66966 0.60690 0.67290 | 0.48687| 0.65123 0.65027 0.63646 0.40851 0.66383 | 0.48499 | 0.57642| 0.63538| 0.65037 0.32844 | 0.65160
47 0.65842 0.59385 0.66177 | 0.48285| 0.64101 0.64100 0.62472 0.40415 0.65142| 0.48061| 0.58435| 0.62437| 0.64097 0.33071| 0.64127
48 0.64360 0.57657 0.64696 | 0.48019| 0.62784 0.62847 0.60943 0.40532 0.63585| 0.47788 | 0.58355| 0.61045| 0.62804 0.34623 | 0.62804
49 0.62533 0.56014 0.62881 | 0.47714| 0.61143 0.61339 0.59121 0.40784 0.61794| 0.47625| 0.57977| 0.59387| 0.61217 0.36839 | 0.61161




EK-14 3. Senaryo da 1. Modele iliskin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari
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?)Sizlijl:z: HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY ioggilivlv HAMPEL | BELL FAIR WELSH | ALARM M%ESI\SCEE LQQ
1 0.45939 0.47942 0.45978 | 0.50111| 0.45861 0.44302 0.47361 0.49277 0.45145| 0.49995| 0.47168| 0.46846| 0.44967 0.49761| 0.45828
2 0.45306 0.47636 0.45398 | 0.50992| 0.45321 0.43474 0.47021 0.50236 0.44372 | 0.50815| 0.45813| 0.46465| 0.44206 0.51051| 0.45280
3 0.44828 0.47730 0.45166 | 0.51365| 0.45098 0.42961 0.47031 0.51142 0.43965| 0.51456| 0.44966| 0.46403| 0.43804 0.51901| 0.45042
4 0.44995 0.47987 0.45226 | 0.52410| 0.45124 0.42927 0.47260 0.51943 0.43922 | 0.52137| 0.44203| 0.46574| 0.43770 0.52609 | 0.45062
5 0.44902 0.48073 0.45147| 0.53018 | 0.45059 0.42838 0.47255 0.53034 0.43836 | 0.52749| 0.43449| 0.46538| 0.43685 0.53590 | 0.44994
3] 0.44750 0.48315 0.45224 | 0.53792| 0.45095 0.42817 0.47468 0.53670 0.43792 | 0.53089| 0.43034| 0.46702| 0.43654 0.54200 | 0.45023
7 0.45115 0.48834 0.45591 | 0.54418 | 0.45445 0.43173 0.47933 0.54470 0.44109 | 0.53797| 0.42501| 0.47128| 0.43985 0.55084 | 0.45372
8 0.45181 0.49248 0.45814| 0.55030| 0.45632 0.43343 0.48267 0.55175 0.44253 | 0.54396| 0.42013| 0.47415| 0.44150 0.55853 | 0.45556
9 0.45631 0.49869 0.46294 | 0.55899| 0.46081 0.43819 0.48822 0.56077 0.44690 | 0.55100| 0.41258| 0.47940| 0.44610 0.57033 | 0.46002
10 0.45806 0.50210 0.46454 | 0.56406 | 0.46223 0.44012 0.49047 0.56853 0.44856 | 0.55517| 0.40814| 0.48131| 0.44765 0.57606 | 0.46145
11 0.46077 0.50648 0.46733 | 0.57092| 0.46460 0.44293 0.49399 0.57287 0.45087 | 0.56251| 0.40558| 0.48447| 0.45032 0.58354 | 0.46382
12 0.46359 0.51090 0.47073| 0.57575| 0.46779 0.44647 0.49783 0.58245 0.45426 | 0.56796| 0.39879| 0.48807| 0.45378 0.59093| 0.46701
13 0.46717 0.51654 0.47416 | 0.58256| 0.47075 0.44995 0.50213 0.59018 0.45721| 0.57396| 0.39462| 0.49196| 0.45701 0.59930 | 0.46997
14 0.47118 0.52317 0.47886 | 0.59053| 0.47488 0.45461 0.50774 0.59743 0.46142 | 0.58141| 0.38867| 0.49705| 0.46140 0.60825| 0.47408
15 0.47168 0.52509 0.47947| 0.59252| 0.47533 0.45558 0.50878 0.60262 0.46215| 0.58508 | 0.38523| 0.49788| 0.46219 0.61473| 0.47456
16 0.47599 0.53175 0.48366 | 0.59984 | 0.47880 0.45956 0.51414 0.61087 0.46569 | 0.59452| 0.37903| 0.50261| 0.46597 0.62375| 0.47802
17 0.47809 0.53600 0.48586 | 0.60524 | 0.48068 0.46187 0.51712 0.61735 0.46784 | 0.59825| 0.37369| 0.50519| 0.46821 0.63143| 0.47991
18 0.47943 0.54005 0.48795| 0.61029| 0.48221 0.46405 0.52015 0.62163 0.46954 | 0.60412| 0.36977| 0.50766| 0.47016 0.63732| 0.48144
19 0.48266 0.54518 0.49055| 0.61670| 0.48446 0.46659 0.52382 0.62973 0.47209 | 0.61153| 0.36146| 0.51078| 0.47267 0.64707| 0.48371
20 0.48509 0.55078 0.49318 | 0.62463 | 0.48634 0.46875 0.52797 0.63750 0.47404 | 0.62003| 0.35178| 0.51416| 0.47471 0.65691| 0.48558
21 0.48984 0.55909 0.49815| 0.63379| 0.49060 0.47317 0.53466 0.64853 0.47837 | 0.63130| 0.33625| 0.52008| 0.47915 0.66958 | 0.48985
22 0.49638 0.56887 0.50475| 0.64531| 0.49633 0.47906 0.54306 0.66190 0.48412 | 0.64401| 0.31450| 0.52757| 0.48510 0.68593 | 0.49560
23 0.49835 0.57306 0.50705| 0.65181| 0.49811 0.48126 0.54635 0.66788 0.48612 | 0.65039| 0.29724| 0.53042| 0.48723 0.69536 | 0.49741
24 0.49982 0.57648 0.50818 | 0.65563 | 0.49891 0.48244 0.54851 0.67614 0.48713 | 0.65467| 0.28117| 0.53212| 0.48830 0.70269 | 0.49823
25 0.49949 0.57714 0.50715| 0.65615| 0.49800 0.48197 0.54793 0.67721 0.48646 | 0.65577| 0.27044| 0.53138| 0.48771 0.70490 | 0.49733




EK15 3. Senaryo da 1. Modele iligkin bozulum oran araligi 26 ile 49 arasindaki ortalama TOPSIS puanlar
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?)SZZI:II:E:'? HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY zoggilivlv HAMPEL | BELL FAIR WELSH | ALARM M%%TCSE LQQ
26 0.49972 0.57974 0.50722 | 0.65803 | 0.49806 0.48233 0.54878 0.68173 0.48676 | 0.65830| 0.25800| 0.53196| 0.48801 0.71126 | 0.49741
27 0.49951 0.58027 0.50641 | 0.65953| 0.49737 0.48215 0.54847 0.68473 0.48647 | 0.65919| 0.24684| 0.53147| 0.48766 0.71492 | 0.49674
28 0.49767 0.58130 0.50503 | 0.65880 | 0.49616 0.48117 0.54796 0.68801 0.48543 | 0.66000| 0.23554| 0.53070| 0.48666 0.71916 | 0.49553
29 0.49669 0.58242 0.50468 | 0.66019| 0.49612 0.48165 0.54808 0.68992 0.48572 | 0.66148| 0.22596| 0.53072| 0.48697 0.72344 | 0.49552
30 0.49286 0.58333 0.50329 | 0.66044 | 0.49523 0.48119 0.54751 0.69386 0.48509 | 0.66140| 0.21615| 0.52996 | 0.48629 0.72655| 0.49463
31 0.48903 0.58403 0.50234 | 0.65916| 0.49485 0.48138 0.54725 0.69317 0.48505| 0.66095| 0.20996| 0.52966 | 0.48631 0.72720 |  0.49426
32 0.48360 0.58556 0.50171| 0.65966 | 0.49486 0.48187 0.54736 0.69495 0.48548 | 0.66165| 0.20305| 0.52972| 0.48667 0.73039 | 0.49430
33 0.47661 0.58646 0.50111| 0.65889 | 0.49500 0.48267 0.54753 0.69456 0.48610 | 0.66165| 0.19565| 0.52985| 0.48728 0.73129 | 0.49446
34 0.46574 0.58732 0.50006 | 0.65763| 0.49534 0.48372 0.54730 0.69516 0.48696 | 0.66070| 0.19122| 0.52976| 0.48810 0.73342| 0.49483
35 0.45419 0.59112 0.50275| 0.65845| 0.49975 0.48889 0.55100 0.69767 0.49200 | 0.66256| 0.18912| 0.53370| 0.49306 0.73563 | 0.49927
36 0.44485 0.59442 0.50470 | 0.65927| 0.50330 0.49330 0.55372 0.69978 0.49620 | 0.66372| 0.18694| 0.53670| 0.49729 0.73927 | 0.50286
37 0.44154 0.59494 0.50368 | 0.65768 | 0.50293 0.49339 0.55307 0.70035 0.49618 | 0.66285| 0.18024| 0.53619| 0.49721 0.74110| 0.50251
38 0.43779 0.59533 0.50203 | 0.65589| 0.50175 0.49279 0.55203 0.69882 0.49535| 0.66153| 0.17488| 0.53506| 0.49648 0.74153 | 0.50135
39 0.43513 0.59657 0.50149 | 0.65492| 0.50180 0.49338 0.55198 0.69982 0.49579 | 0.66128| 0.16862| 0.53498| 0.49686 0.74316 | 0.50142
40 0.43135 0.59693 0.49990 | 0.65357 | 0.50097 0.49307 0.55077 0.70004 0.49537 | 0.66013| 0.16076| 0.53385| 0.49636 0.74532| 0.50061
41 0.42924 0.59840 0.49990 | 0.65180| 0.50162 0.49427 0.55113 0.69988 0.49645| 0.65943| 0.15507| 0.53428 | 0.49738 0.74714| 0.50129
42 0.42568 0.59924 0.49857 | 0.65041| 0.50103 0.49422 0.55018 0.69969 0.49623 | 0.65841| 0.14844| 0.53347| 0.49714 0.74903 | 0.50072
43 0.42283 0.60025 0.49799 | 0.64839| 0.50127 0.49501 0.54956 0.69921 0.49691| 0.65706| 0.14226| 0.53330| 0.49779 0.74997 | 0.50098
44 0.42042 0.60196 0.49788 | 0.64799| 0.50192 0.49602 0.54958 0.69961 0.49793 | 0.65679| 0.13629| 0.53372| 0.49873 0.75233| 0.50166
45 0.41827 0.60368 0.49813 | 0.64697 | 0.50295 0.49760 0.54986 0.69974 0.49943 | 0.65630| 0.12901| 0.53430| 0.50013 0.75467| 0.50271
46 0.41559 0.60547 0.49775| 0.64541| 0.50323 0.49835 0.54939 0.69939 0.50007 | 0.65574| 0.12224| 0.53443| 0.50082 0.75603 | 0.50301
47 0.41402 0.60832 0.49882 | 0.64445| 0.50518 0.50087 0.54781 0.69925 0.50249 | 0.65512| 0.11512| 0.53588| 0.50310 0.75781| 0.50498
48 0.41228 0.61185 0.49965| 0.64351| 0.50690 0.50319 0.54374 0.69952 0.50461 | 0.65521| 0.10740| 0.53713| 0.50520 0.76081| 0.50673
49 0.40998 0.61585 0.50008 | 0.64137| 0.50808 0.50511 0.53885 0.69846 0.50637 | 0.65457| 0.09879| 0.53797| 0.50690 0.76376 | 0.50794




EK-16 3. Senaryo da 2. Modele iliskin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari

72

?)SZZI:II:E:'T HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY zoggilivlv HAMPEL | BELL FAIR WELSH | ALARM M%ESI\SCSE LQQ
1 0.46071 0.48026 0.46184 | 0.50312| 0.46126 0.44578 0.47478 0.49275 0.45368 | 0.50074| 0.47115| 0.47048| 0.45197 0.49923| 0.46083
2 0.45301 0.47728 0.45376 | 0.51207| 0.45305 0.43402 0.46996 0.50225 0.44314 | 0.50974| 0.45674| 0.46458| 0.44133 0.51231| 0.45251
3 0.44948 0.47880 0.45231| 0.51823| 0.45135 0.43031 0.47078 0.51354 0.44041 | 0.51497| 0.44907| 0.46485| 0.43859 0.51863| 0.45074
4 0.44659 0.47759 0.44894 | 0.52398 | 0.44796 0.42573 0.46906 0.51907 0.43569 | 0.51959| 0.44191| 0.46269| 0.43410 0.52859 | 0.44730
5 0.44960 0.48288 0.45312| 0.53359| 0.45214 0.42915 0.47413 0.53064 0.43929 | 0.52735| 0.43354| 0.46752| 0.43772 0.53562| 0.45151
3] 0.44893 0.48499 0.45320 | 0.54011| 0.45169 0.42873 0.47546 0.54027 0.43863 | 0.53278| 0.42661| 0.46835| 0.43716 0.54547 | 0.45099
7 0.45137 0.48993 0.45725| 0.54747| 0.45568 0.43291 0.47967 0.54788 0.44227 | 0.54043| 0.42125| 0.47265| 0.44111 0.55498 | 0.45497
8 0.45380 0.49459 0.45969 | 0.55325| 0.45766 0.43495 0.48337 0.55452 0.44403 | 0.54473| 0.41738| 0.47577| 0.44310 0.56249 | 0.45689
9 0.45497 0.49700 0.46127 | 0.55916| 0.45925 0.43667 0.48549 0.56009 0.44549 | 0.55130| 0.41346| 0.47768| 0.44452 0.56998 | 0.45849
10 0.45842 0.50186 0.46434 | 0.56438 | 0.46190 0.43996 0.48934 0.56863 0.44818 | 0.55637| 0.40778| 0.48112| 0.44751 0.57777| 0.46114
11 0.46035 0.50586 0.46727 | 0.57104 | 0.46474 0.44300 0.49286 0.57814 0.45102 | 0.56251| 0.40227| 0.48429| 0.45039 0.58611| 0.46394
12 0.46243 0.51062 0.46946 | 0.57772| 0.46644 0.44537 0.49594 0.58446 0.45291 | 0.56807| 0.39657| 0.48696| 0.45243 0.59477| 0.46566
13 0.46528 0.51522 0.47260 | 0.58197| 0.46908 0.44852 0.49971 0.59000 0.45565 | 0.57278| 0.39465| 0.49042| 0.45541 0.59851| 0.46829
14 0.46821 0.52044 0.47609 | 0.58825| 0.47217 0.45185 0.50415 0.59818 0.45882 | 0.57998| 0.38810| 0.49429| 0.45871 0.60893 | 0.47139
15 0.47293 0.52695 0.48087 | 0.59553 | 0.47659 0.45677 0.50977 0.60575 0.46333 | 0.58707| 0.38274| 0.49950| 0.46342 0.61727| 0.47581
16 0.47448 0.52987 0.48188 | 0.60013| 0.47725 0.45799 0.51144 0.61240 0.46414 | 0.59163| 0.37694| 0.50078 | 0.46442 0.62495 | 0.47647
17 0.47713 0.53609 0.48525| 0.60539| 0.47999 0.46103 0.51627 0.61830 0.46703 | 0.59870| 0.37302| 0.50476| 0.46741 0.63293| 0.47921
18 0.47902 0.54022 0.48715| 0.61068 | 0.48149 0.46305 0.51905 0.62645 0.46881| 0.60471| 0.36613| 0.50714| 0.46922 0.64141| 0.48073
19 0.47949 0.54281 0.48778 | 0.61537 | 0.48166 0.46380 0.52054 0.62986 0.46916 | 0.60919| 0.36113| 0.50815| 0.46977 0.64664 | 0.48088
20 0.48319 0.54813 0.49093 | 0.62311| 0.48456 0.46700 0.52494 0.63773 0.47226 | 0.61707| 0.35170| 0.51177| 0.47291 0.65669 | 0.48379
21 0.48622 0.55413 0.49410 | 0.62905| 0.48715 0.46968 0.52943 0.64466 0.47490 | 0.62439| 0.34076| 0.51571| 0.47565 0.66414 | 0.48637
22 0.48872 0.55975 0.49647 | 0.63568 | 0.48895 0.47184 0.53348 0.65213 0.47696 | 0.63219| 0.32720| 0.51887| 0.47770 0.67570| 0.48820
23 0.49289 0.56596 0.50048 | 0.64380| 0.49242 0.47561 0.53856 0.66263 0.48058 | 0.64148| 0.30894| 0.52344| 0.48149 0.68719 | 0.49170
24 0.49493 0.57061 0.50227 | 0.64966 | 0.49383 0.47741 0.54150 0.67161 0.48214 | 0.64731| 0.29169| 0.52591| 0.48316 0.69766 | 0.49312
25 0.49525 0.57320 0.50256 | 0.65266 | 0.49392 0.47798 0.54270 0.67638 0.48257 | 0.65111| 0.27681| 0.52670| 0.48362 0.70461| 0.49324
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EK-17 3. Senaryo da 2. Modele iligskin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar
?)SZZI;JI:EI':T HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY Zzoggilivlv HAMPEL | BELL FAIR WELSH | ALARM M%%TCEE LQQ
26 0.49605 0.57505 0.50263 0.65381 0.49413 0.47865 0.54326 0.68013 0.48302 0.65312 0.26364 0.52721 0.48411 0.70909 0.49347
27 0.49431 0.57515 0.50065| 0.65404 | 0.49230 0.47730 0.54198 0.68187 0.48156 0.65353 0.25539 | 0.52572 0.48265 0.71219| 0.49166
28 0.49217 0.57647 0.49965| 0.65396| 0.49137 0.47683 0.54193 0.68329 0.48083 0.65455| 0.24579| 0.52531 0.48205 0.71475| 0.49074
29 0.48845 0.57633 0.49751| 0.65363| 0.48983 0.47548 0.54010 0.68590 0.47962 0.65377 0.23749| 0.52374| 0.48067 0.71824 | 0.48921
30 0.48572 0.57853 0.49785| 0.65325| 0.49063 0.47684 0.54131 0.68774 0.48070 | 0.65503 0.22960 | 0.52474| 0.48182 0.72025| 0.49003
31 0.47832 0.57672 0.49638 | 0.65291| 0.49008 0.47700 0.54020 0.68795 0.48063 0.65395| 0.22287 | 0.52396 0.48170 0.72145| 0.48951
32 0.46787 0.57491 0.49640 | 0.65353| 0.49121 0.47867 0.54148 0.68985 0.48212 0.65540| 0.21735| 0.52523 0.48327 0.72554 |  0.49066
33 0.45547 0.56855 0.49680 | 0.65304 | 0.49339 0.48172 0.54261 0.69105 0.48487 0.65565| 0.21268 | 0.52684| 0.48609 0.72777| 0.49288
34 0.44261 0.54927 0.49688 | 0.65295| 0.49533 0.48469 0.54414 0.69217 0.48714 | 0.65582 0.21206| 0.52840| 0.48873 0.72908 | 0.49486
35 0.43440 0.50493 0.49423| 0.65101| 0.49401 0.48391 0.54136 0.69213 0.48477 0.65474| 0.20834| 0.52701 0.48785 0.73123| 0.49354
36 0.42572 0.43059 0.48943| 0.64822| 0.49034 0.48108 0.53547 0.69102 0.47970 | 0.65239 0.20274 | 0.52343 0.48467 0.73236| 0.48990
37 0.41540 0.34749 0.48375| 0.64388 | 0.48620 0.47777 0.52397 0.68834 0.47075 0.64914| 0.19724| 0.51932 0.48108 0.73191| 0.48580
38 0.40738 0.28905 0.47999 0.64033 0.48394 0.47622 0.50611 0.68614 0.46092 0.64619 0.19215 0.51688 0.47937 0.73197 0.48357
39 0.40050 0.25128 0.47816 0.63805 0.48369 0.47682 0.47288 0.68474 0.44853 0.64525 0.18512 0.51649 0.47967 0.73139 0.48335
40 0.39414 0.23623 0.47736| 0.63439| 0.48494 0.47894 0.41519 0.68160 0.43160 | 0.64301 0.17873| 0.51714| 0.48160 0.72983 | 0.48465
41 0.38735 0.22569 0.47603 0.63183 0.48579 0.48064 0.35597 0.67932 0.41362 0.64121 0.17189 0.51730 0.48302 0.72879 0.48550
42 0.38349 0.21906 0.47678 | 0.63049| 0.48817 0.48364 0.32458 0.67867 0.39894 | 0.64077 0.16268 | 0.51908 0.48584 0.72949 | 0.48794
43 0.38062 0.21462 0.47790 0.62927 0.49033 0.48643 0.31337 0.67723 0.38673 0.64059 0.15563 0.52074 0.48850 0.72902 0.48982
44 0.37828 0.21004 0.47910| 0.62944| 0.49238 0.48926 0.30805 0.67673 0.37847 0.64054 | 0.14788| 0.52196 0.49126 0.72955| 0.49137
45 0.37526 0.20531 0.47973| 0.62792| 0.49228 0.49168 0.30319 0.67719 0.37360 | 0.64005 0.13994 | 0.51996 0.49353 0.73040 | 0.49002
46 0.37236 0.20014 0.48206 0.62671 0.48862 0.49636 0.29783 0.67532 0.37039 0.64014 0.13118 0.50880 0.49802 0.73046 0.48128
47 0.36678 0.19411 0.48535| 0.62456 | 0.47250 0.50347 0.29023 0.67056 0.36517 0.63930| 0.12303| 0.47713 0.50495 0.72566 | 0.45635
48 0.35736 0.18553 0.48995 0.61986 0.43159 0.51600 0.27856 0.66052 0.35677 0.63702 0.11432 0.40901 0.51712 0.71500 0.40677
49 0.34694 0.17638 0.48147| 0.61591| 0.37260 0.53191 0.26566 0.64875 0.34751 0.63576 0.10502 | 0.32429 0.53272 0.70126 | 0.35762




EK-18 3. Senaryo da 3. Modele iliskin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari
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?)Sizlijl:z:'? HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY 1058%3/1\/ HAMPEL | BELL FAIR WELSH | ALARM MGC%\CGEE LQQ
1 0.55075 0.54140 0.55468 | 0.51019| 0.55294 0.56641 0.54313 0.50431 0.55816 | 0.51617| 0.52586| 0.54751| 0.56061 0.49192 | 0.55325
2 0.56662 0.54960 0.57049 | 0.51174| 0.56851 0.59061 0.55424 0.51132 0.57830 | 0.50847| 0.52819| 0.55912| 0.58137 0.49462 | 0.56865
3 0.57608 0.55209 0.58051| 0.50996 | 0.57815 0.60469 0.55974 0.51589 0.59039 | 0.50547 | 0.52529| 0.56656 | 0.59441 0.49386 | 0.57855
4 0.58388 0.55618 0.58876 | 0.50825| 0.58632 0.61556 0.56555 0.51720 0.60048 | 0.50655| 0.52644| 0.57283| 0.60469 0.49048 | 0.58699
5 0.59007 0.55897 0.59541| 0.50484 | 0.59290 0.62355 0.56978 0.51765 0.60834| 0.50421| 0.52634| 0.57806| 0.61266 0.49001 | 0.59351
3] 0.59607 0.56141 0.60149 | 0.50285| 0.59893 0.63014 0.57399 0.51862 0.61501| 0.50375| 0.52488| 0.58298| 0.61938 0.48648 | 0.59953
7 0.59903 0.56131 0.60494 | 0.50013| 0.60247 0.63469 0.57555 0.51524 0.61928 | 0.50237 | 0.52293| 0.58514| 0.62399 0.48733 | 0.60318
8 0.60184 0.56286 0.60816 | 0.50059 | 0.60526 0.63749 0.57816 0.51531 0.62283| 0.50054 | 0.52252| 0.58783| 0.62718 0.48354 | 0.60590
9 0.60778 0.56512 0.61409 | 0.49890| 0.61136 0.64366 0.58218 0.51557 0.62947 | 0.50154| 0.52204| 0.59270| 0.63385 0.48008 | 0.61206
10 0.60817 0.56363 0.61398 | 0.49702| 0.61133 0.64344 0.58162 0.51422 0.63013| 0.49734| 0.51968| 0.59214| 0.63413 0.47913 | 0.61208
11 0.61504 0.56974 0.62224 | 0.49464 | 0.61875 0.65055 0.58910 0.51233 0.63787 | 0.50041| 0.52231| 0.59986| 0.64195 0.47334 | 0.61945
12 0.61644 0.56837 0.62325| 0.49436| 0.62013 0.65187 0.58880 0.51217 0.64014| 0.49730| 0.51952| 0.59995| 0.64405 0.47231| 0.62097
13 0.62120 0.57084 0.62821| 0.49388| 0.62476 0.65577 0.59308 0.50949 0.64511| 0.49792| 0.51896| 0.60433| 0.64869 0.47042 | 0.62555
14 0.62336 0.57244 0.63064 | 0.49533| 0.62697 0.65685 0.59474 0.50592 0.64757 | 0.49921| 0.52077| 0.60635| 0.65060 0.46762 | 0.62775
15 0.62649 0.57405 0.63406 | 0.49390| 0.63004 0.65925 0.59761 0.50695 0.65126 | 0.49842| 0.51992| 0.60922 | 0.65403 0.46196 | 0.63087
16 0.63040 0.57537 0.63813 | 0.49416| 0.63385 0.66213 0.60049 0.50426 0.65542 | 0.49804 | 0.51858| 0.61255| 0.65744 0.45874 | 0.63472
17 0.63402 0.57775 0.64192| 0.49383| 0.63719 0.66446 0.60407 0.50386 0.65904 | 0.49868 | 0.51905| 0.61599| 0.66032 0.45602 | 0.63801
18 0.63862 0.58202 0.64721| 0.49528 | 0.64195 0.66813 0.60863 0.49925 0.66448 | 0.50091| 0.52158| 0.62078| 0.66494 0.45296 | 0.64285
19 0.64030 0.58337 0.64915| 0.49519| 0.64338 0.66803 0.61056 0.49905 0.66624 | 0.50078 | 0.52121| 0.62244| 0.66567 0.45097 | 0.64426
20 0.64226 0.58364 0.65109 | 0.49314| 0.64516 0.66939 0.61187 0.49865 0.66858 | 0.49872| 0.51972| 0.62391| 0.66737 0.44673 | 0.64607
21 0.64671 0.58811 0.65627 | 0.49590 | 0.64935 0.67196 0.61663 0.49331 0.67321| 0.50216| 0.52235| 0.62862| 0.67119 0.44227 | 0.65023
22 0.64866 0.58943 0.65817 | 0.49469 | 0.65090 0.67281 0.61845 0.49204 0.67524| 0.50109| 0.52279| 0.63014| 0.67221 0.43939 | 0.65181
23 0.65153 0.59134 0.66072 | 0.49456| 0.65325 0.67305 0.62067 0.49021 0.67827 | 0.50048 | 0.52288 | 0.63233| 0.67328 0.43528 | 0.65417
24 0.65499 0.59525 0.66480 | 0.49522| 0.65618 0.67429 0.62464 0.48706 0.68187| 0.50284 | 0.52482| 0.63610| 0.67535 0.43168 | 0.65705
25 0.65774 0.59812 0.66773 | 0.49677| 0.65849 0.67569 0.62760 0.48287 0.68465| 0.50470| 0.52655| 0.63864| 0.67718 0.42683 | 0.65935
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EK-19 3. Senaryo da 3. Modele iligskin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar
ES;;JI:;T HUBER |RAMSAY | ANDREW | TUKEY | GGW | TALWAR | CAUCHY ioggiliviv HAMPEL | BELL | FAIR | WELSH | ALARM MGCE:'\ESEE LQQ
26 0.66049 |  0.60047 | 0.67078| 0.49596 | 0.66077 | 0.67632| 0.63038 0.48090 | 0.68749| 0.50429| 052697 | 0.64125| 0.67828 0.42327| 0.66162
27 0.66397 0.60328 0.67441| 0.49747| 0.66359 0.67717 0.63411 0.47871 0.69075 | 0.50551 0.52753 | 0.64457 0.67992 0.41944 | 0.66447
28 0.66689 0.60536 0.67656 | 0.49621| 0.66558 0.67801 0.63619 0.47623 0.69336 0.50379 0.52849 | 0.64639 0.68073 0.41519| 0.66644
29 0.66975 0.60828 0.67963 | 0.49690| 0.66767 0.67788 0.63945 0.47277 0.69549 0.50491 0.52914 | 0.64921 0.68113 0.41127| 0.66849
30 0.67122 0.61008 0.68065| 0.49714| 0.66809 0.67731 0.64056 0.46915 0.69665 | 0.50549 0.53031| 0.64978 0.68034 0.40673 | 0.66895
31 0.67398 0.61211 0.68314| 0.49717| 0.66986 0.67722 0.64307 0.46757 0.69862 0.50510| 0.53054| 0.65188 0.68095 0.40342 | 0.67066
32 0.67656 0.61585 0.68595| 0.49688 | 0.67146 0.67816 0.64621 0.46346 0.70054 | 0.50536 0.53319| 0.65434| 0.68157 0.39723 | 0.67222
33 0.67855 0.61769 0.68726 | 0.49670| 0.67227 0.67706 0.64780 0.45932 0.70147 0.50517 0.53447| 0.65534| 0.68054 0.39266 | 0.67302
34 0.68181 0.62076 0.69027 | 0.49726| 0.67425 0.67786 0.65081 0.45609 0.70354 | 0.50611 0.53548 | 0.65778 0.68145 0.38900 | 0.67503
35 0.68404 0.62392 0.69191| 0.49654 | 0.67500 0.67730 0.65300 0.45193 0.70405| 0.50534| 0.53786| 0.65906 0.68085 0.38255| 0.67572
36 0.68525 0.62613 0.69212| 0.49597 | 0.67488 0.67553 0.65428 0.44759 0.70358 0.50387 0.54072 | 0.65926 0.67897 0.37648 | 0.67560
37 0.68585 0.62723 0.69217 | 0.49546| 0.67405 0.67397 0.65449 0.44448 0.70192 0.50279 0.54249 | 0.65877 0.67700 0.37189| 0.67474
38 0.68795| 0.62982| 0.69401| 0.49539| 0.67508| 0.67436| 0.65671 0.44021| 0.70228| 0.50222| 054492 | 0.66011| 0.67672 0.36549 | 0.67577
39 0.68954 | 0.63084| 0.69489 | 0.49550 | 0.67489| 0.67345| 0.65792 043654 | 0.70126 | 0.50167 | 0.54649 | 0.66029| 0.67599 0.35989 | 0.67557
40 0.68926 0.63146 0.69383 | 0.49446| 0.67324 0.67120 0.65759 0.43336 0.69850 | 0.49948 0.54975| 0.65878 0.67360 0.35388 | 0.67390
41 0.68992 | 0.63219| 0.69414| 0.49403| 0.67276| 0.67074| 0.65809 0.42871| 0.69643| 0.49837| 055206| 0.65853| 0.67258 0.34736 | 0.67341
42 0.68870 0.63019 0.69262 | 0.49366| 0.67055 0.66816 0.65668 0.42463 0.69230 | 0.49646 0.55663 | 0.65619 0.66959 0.34012| 0.67115
43 0.68712| 0.62877| 0.69104| 0.49239| 0.66854| 0.66598 | 0.65489 041959 | 0.68797 | 0.49405| 056140 | 0.65402| 0.66731 0.33250 |  0.66907
44 0.68547 0.62604 0.68936 | 0.49074| 0.66623 0.66392 0.65300 0.41404 0.68360 | 0.49158 0.56800 | 0.65155 0.66503 0.32360 | 0.66667
45 0.68133 0.61983 0.68530 | 0.48950| 0.66238 0.66055 0.64858 0.40931 0.67724| 0.48840| 0.57564| 0.64696 0.66122 0.31654 | 0.66279
46 0.67811| 0.60984| 0.68297 | 0.48863| 0.65982| 0.65799 | 0.64457 0.40535| 0.67180| 0.48638| 0.58254| 0.64387| 0.65862 0.30950 | 0.66017
47 0.67220 0.59629 0.67669 | 0.48693 | 0.65443 0.65298 0.63716 0.39981 0.66398 0.48245 0.59493| 0.63704| 0.65337 0.30028 | 0.65471
48 0.66560 | 0.57568| 0.67225| 0.48591| 0.65036| 0.64895| 0.62953 0.39365 | 0.65654 | 0.48046| 0.60780| 0.63208| 0.64920 0.29096 |  0.65050
49 0.65762 0.54644 0.66546 | 0.48493| 0.64496 0.64309 0.61943 0.38872 0.64860 | 0.47788 0.62530 | 0.62498 0.64367 0.28529 | 0.64502




EK-20 4. Senaryo da 1. Modele iliskin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari
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?)SZZI;JI:EI'T HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY F\;‘O‘L{Jgili\llv HAMPEL | BELL FAIR WELSH | ALARM M%%TCEE LQQ
1 0.45958 0.47924 0.46115| 0.50275| 0.46033 0.44391 0.47410 0.49329 0.45229 | 0.50327| 0.46945| 0.46974| 0.45055 0.49921| 0.45993
2 0.45204 0.47452 0.45260 | 0.50804 | 0.45232 0.43307 0.46829 0.50139 0.44277| 0.50855| 0.45885| 0.46304| 0.44103 0.50719 | 0.45187
3 0.45042 0.47709 0.45130 | 0.51547 | 0.45048 0.42981 0.46997 0.51045 0.43970 | 0.51337| 0.45124| 0.46352| 0.43811 0.51816| 0.44993
4 0.44909 0.47843 0.45119 | 0.52430| 0.45028 0.42812 0.47130 0.51975 0.43805| 0.52058 | 0.44296| 0.46448| 0.43644 0.52591 | 0.44972
5 0.44747 0.48076 0.45151| 0.53194| 0.45037 0.42782 0.47261 0.52873 0.43786 | 0.52608 | 0.43421| 0.46561| 0.43631 0.53457| 0.44974
3] 0.44913 0.48595 0.45429 | 0.53899| 0.45300 0.43008 0.47692 0.53757 0.43974 | 0.53351| 0.42910| 0.46923| 0.43845 0.54377 | 0.45230
7 0.45047 0.48908 0.45626 | 0.54419| 0.45470 0.43159 0.48007 0.54428 0.44097 | 0.53809| 0.42532| 0.47187| 0.43984 0.55055| 0.45394
8 0.45517 0.49485 0.46052 | 0.55393| 0.45872 0.43588 0.48509 0.55285 0.44493 | 0.54695| 0.41819| 0.47657| 0.44388 0.56017| 0.45795
9 0.45554 0.49759 0.46192 | 0.55730| 0.45982 0.43708 0.48701 0.56111 0.44601 | 0.55103| 0.41407| 0.47833| 0.44514 0.56823 | 0.45906
10 0.45989 0.50302 0.46602 | 0.56525| 0.46355 0.44159 0.49163 0.56877 0.44994 | 0.55634| 0.40810| 0.48263| 0.44925 0.57769 | 0.46279
11 0.46113 0.50620 0.46729 | 0.56950| 0.46452 0.44300 0.49376 0.57495 0.45091 | 0.56111| 0.40473| 0.48433| 0.45041 0.58328 | 0.46374
12 0.46384 0.51117 0.47076 | 0.57528 | 0.46769 0.44652 0.49803 0.58271 0.45408 | 0.56720| 0.39968| 0.48822| 0.45364 0.59079| 0.46690
13 0.46636 0.51587 0.47348 | 0.58184 | 0.47004 0.44910 0.50158 0.58833 0.45639 | 0.57368| 0.39575| 0.49136| 0.45616 0.59866 | 0.46922
14 0.47083 0.52256 0.47856 | 0.58948 | 0.47471 0.45446 0.50719 0.59868 0.46132 | 0.58089| 0.38880| 0.49664 | 0.46128 0.60904 | 0.47393
15 0.47214 0.52589 0.47980 | 0.59245| 0.47555 0.45593 0.50923 0.60294 0.46249 | 0.58532| 0.38488| 0.49823| 0.46256 0.61491| 0.47479
16 0.47431 0.53014 0.48228 | 0.59902| 0.47755 0.45816 0.51269 0.60982 0.46444 | 0.59181| 0.38041| 0.50119| 0.46468 0.62259 | 0.47677
17 0.47751 0.53590 0.48567 | 0.60524 | 0.48042 0.46162 0.51701 0.61636 0.46752 | 0.59929| 0.37509| 0.50502| 0.46795 0.63049 | 0.47965
18 0.48023 0.54054 0.48813 | 0.61084 | 0.48240 0.46408 0.52039 0.62395 0.46984 | 0.60475| 0.36821| 0.50789| 0.47028 0.63907 | 0.48164
19 0.48245 0.54593 0.49059 | 0.61728 | 0.48426 0.46642 0.52425 0.63098 0.47171| 0.61266| 0.36036| 0.51104| 0.47244 0.64802 | 0.48349
20 0.48552 0.55121 0.49334 | 0.62339| 0.48649 0.46875 0.52837 0.63614 0.47408 | 0.62024 | 0.35254| 0.51446| 0.47475 0.65591| 0.48571
21 0.48956 0.55884 0.49775| 0.63408 | 0.49018 0.47282 0.53432 0.64741 0.47797 | 0.63046| 0.33654| 0.51965| 0.47877 0.66884 | 0.48942
22 0.49531 0.56777 0.50355| 0.64476| 0.49522 0.47798 0.54183 0.66176 0.48303 | 0.64347| 0.31252| 0.52637| 0.48396 0.68604 | 0.49448
23 0.49962 0.57502 0.50762 | 0.65384 | 0.49869 0.48156 0.54743 0.67094 0.48660 | 0.65357| 0.29166| 0.53127 | 0.48762 0.69808 | 0.49797
24 0.50129 0.57765 0.50881| 0.65783| 0.49957 0.48317 0.54923 0.67822 0.48787 | 0.65703| 0.27300| 0.53277| 0.48901 0.70582 | 0.49889
25 0.50179 0.57991 0.50901 | 0.65981| 0.49951 0.48335 0.55025 0.68250 0.48796 | 0.65949| 0.25901| 0.53341| 0.48919 0.71092 | 0.49884
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EK-21 4. Senaryo da 1. Modele iligskin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar
?)SZZI;JI:EI':T HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY Zzoggilivlv HAMPEL | BELL FAIR WELSH | ALARM M%%TCEE LQQ
26 0.50160 0.58063 0.50807 0.65961 0.49857 0.48287 0.54999 0.68431 0.48736 0.66063 0.24788 0.53293 0.48855 0.71419 0.49793
27 0.50158 0.58114 0.50764 | 0.66134| 0.49839 0.48313 0.54987 0.68677 0.48746 0.66168 0.23748 | 0.53274| 0.48865 0.71683 | 0.49776
28 0.49921 0.58158 0.50559 | 0.66009 | 0.49639 0.48151 0.54859 0.68864 0.48572 0.66130| 0.23106| 0.53121 0.48693 0.71934 | 0.49576
29 0.49647 0.58102 0.50328 | 0.65784 | 0.49463 0.48016 0.54665 0.68832 0.48432 0.65968 0.23000| 0.52924 | 0.48542 0.72038 | 0.49403
30 0.49198 0.58066 0.50051| 0.65607 | 0.49190 0.47810 0.54470 0.68690 0.48192 0.65849 0.22742 | 0.52696 0.48314 0.72064 | 0.49131
31 0.48854 0.58108 0.49912| 0.65555| 0.49092 0.47757 0.54376 0.68908 0.48120 | 0.65798 0.21979| 0.52598 0.48247 0.72365| 0.49034
32 0.48565 0.58169 0.49866 | 0.65577| 0.49082 0.47798 0.54351 0.69149 0.48146 0.65774| 0.21189| 0.52574| 0.48272 0.72605| 0.49025
33 0.48122 0.58222 0.49698 | 0.65525| 0.48953 0.47709 0.54251 0.69252 0.48052 0.65732 0.20523 | 0.52459 0.48168 0.72869 | 0.48898
34 0.47695 0.58267 0.49593| 0.65417| 0.48891 0.47712 0.54188 0.69362 0.48031 0.65733 0.19986| 0.52394| 0.48152 0.73065| 0.48838
35 0.47481 0.58486 0.49612| 0.65396| 0.48958 0.47833 0.54266 0.69464 0.48134 | 0.65758 0.19246| 0.52470| 0.48252 0.73368 | 0.48908
36 0.47273 0.58603 0.49617| 0.65397| 0.49012 0.47941 0.54306 0.69619 0.48228 0.65792 0.18354 | 0.52512 0.48347 0.73606 | 0.48964
37 0.46905 0.58654 0.49482 | 0.65328 | 0.48941 0.47910 0.54230 0.69732 0.48195 0.65754 | 0.17451| 0.52433 0.48302 0.73898 | 0.48895
38 0.46559 0.58713 0.49384 0.65138 0.48906 0.47932 0.54164 0.69755 0.48195 0.65612 0.17407 0.52379 0.48309 0.73977 0.48863
39 0.46208 0.58758 0.49199 0.64955 0.48793 0.47872 0.54023 0.69663 0.48132 0.65451 0.17315 0.52243 0.48233 0.74073 0.48752
40 0.45675 0.58845 0.49119| 0.64756| 0.48824 0.47987 0.54008 0.69644 0.48217 0.65340| 0.17042| 0.52242 0.48320 0.74208 | 0.48786
41 0.45198 0.59087 0.49165 0.64715 0.48998 0.48199 0.54127 0.69638 0.48439 0.65336 0.16449 0.52376 0.48526 0.74358 0.48962
42 0.44775 0.59269 0.49156 | 0.64641| 0.49062 0.48335 0.54180 0.69750 0.48539 0.65383 0.15595| 0.52432 0.48638 0.74576 | 0.49029
43 0.44287 0.59391 0.49078 0.64451 0.49091 0.48414 0.54133 0.69705 0.48624 0.65228 0.15020 0.52404 0.48706 0.74788 0.49061
44 0.43959 0.59505 0.48925| 0.64153| 0.49051 0.48443 0.54054 0.69532 0.48636 0.65076 0.14916| 0.52331 0.48711 0.74873 | 0.49024
45 0.43439 0.59430 0.48539| 0.63686| 0.48803 0.48272 0.53729 0.69160 0.48441 0.64667 0.15094 | 0.52034| 0.48514 0.74825| 0.48778
46 0.42580 0.59662 0.48439 0.63387 0.48883 0.48417 0.53706 0.69004 0.48586 0.64439 0.14936 0.52040 0.48639 0.74935 0.48861
47 0.41052 0.59738 0.48115| 0.62856 | 0.48787 0.48398 0.53471 0.68587 0.48549 0.64000| 0.15652| 0.51847 0.48592 0.74748 | 0.48768
48 0.39612 0.59814 0.47695 0.62236 0.48604 0.48300 0.53132 0.68158 0.48434 0.63434 0.16203 0.51558 0.48470 0.74602 0.48588
49 0.38175 0.59786 0.47013| 0.61329| 0.48187 0.47988 0.52491 0.67590 0.48095 0.62606 0.17008 | 0.51008 0.48119 0.74509 | 0.48175




EK-22 4. Senaryo da 2. Modele iliskin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari

78

?)Szzlijl:z: HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY Zzoggilivlv HAMPEL | BELL FAIR WELSH | ALARM M%ESI\SCEE LQQ
1 0.45889 0.47618 0.45895 | 0.49953| 0.45843 0.44309 0.47127 0.49215 0.45102 | 0.50054| 0.47136| 0.46739| 0.44952 0.49981| 0.45823
2 0.45243 0.47555 0.45265| 0.50762| 0.45208 0.43344 0.46884 0.50332 0.44268 | 0.50711| 0.45986| 0.46332| 0.44104 0.50927 | 0.45159
3 0.44910 0.47725 0.45046 | 0.51668 | 0.44966 0.42832 0.46926 0.51082 0.43843 | 0.51328| 0.44984| 0.46304| 0.43668 0.51845| 0.44906
4 0.44767 0.47835 0.45039 | 0.52377| 0.44958 0.42723 0.47010 0.52191 0.43743 | 0.51824| 0.44204| 0.46391| 0.43558 0.52756 | 0.44894
5 0.44720 0.48226 0.45171| 0.53205| 0.45048 0.42728 0.47336 0.52814 0.43757 | 0.52607| 0.43478| 0.46639| 0.43582 0.53596 | 0.44981
3] 0.44767 0.48325 0.45203 | 0.53872| 0.45099 0.42804 0.47376 0.53793 0.43785| 0.53097| 0.42952| 0.46693| 0.43621 0.54391| 0.45029
7 0.45038 0.48808 0.45513| 0.54516| 0.45370 0.43083 0.47779 0.54639 0.44028 | 0.53868 | 0.42297| 0.47059| 0.43901 0.55339 | 0.45295
8 0.45278 0.49197 0.45815| 0.55116| 0.45651 0.43355 0.48145 0.55386 0.44277 | 054372 | 0.41858| 0.47412| 0.44169 0.56050 | 0.45576
9 0.45567 0.49763 0.46156 | 0.55924 | 0.45954 0.43703 0.48589 0.56085 0.44575| 0.55045| 0.41346| 0.47791| 0.44492 0.56866 | 0.45877
10 0.45806 0.50173 0.46396 | 0.56298 | 0.46138 0.43946 0.48911 0.56916 0.44765| 0.55610| 0.40910| 0.48078| 0.44695 0.57708 | 0.46060
11 0.45933 0.50482 0.46602 | 0.56880| 0.46354 0.44173 0.49165 0.57586 0.44980 | 0.55981| 0.40489| 0.48309| 0.44910 0.58343 | 0.46273
12 0.46330 0.51138 0.47046 | 0.57687 | 0.46732 0.44597 0.49724 0.58309 0.45362 | 0.56827| 0.39856| 0.48807| 0.45314 0.59293| 0.46653
13 0.46529 0.51422 0.47212| 0.58105| 0.46888 0.44809 0.49913 0.58995 0.45539 | 0.57230| 0.39562| 0.48990| 0.45508 0.59862 | 0.46811
14 0.46778 0.51923 0.47514 | 0.58609| 0.47143 0.45107 0.50308 0.59611 0.45797 | 0.57790| 0.39090| 0.49329| 0.45786 0.60533 | 0.47064
15 0.47081 0.52381 0.47810| 0.59208 | 0.47396 0.45428 0.50678 0.60354 0.46076 | 0.58360| 0.38547| 0.49652| 0.46086 0.61381| 0.47318
16 0.47385 0.52954 0.48163 | 0.59856| 0.47708 0.45777 0.51121 0.60953 0.46408 | 0.59091| 0.38066| 0.50054 | 0.46427 0.62250 | 0.47632
17 0.47594 0.53405 0.48349 | 0.60379| 0.47846 0.45970 0.51419 0.61723 0.46567 | 0.59700| 0.37497| 0.50285| 0.46600 0.62960 | 0.47769
18 0.47845 0.53923 0.48658 | 0.60994 | 0.48111 0.46282 0.51835 0.62344 0.46842 | 0.60395| 0.36787| 0.50640| 0.46894 0.63891| 0.48033
19 0.48023 0.54258 0.48828 | 0.61598 | 0.48247 0.46440 0.52083 0.63063 0.47001 | 0.60862| 0.36193| 0.50847| 0.47051 0.64622 | 0.48170
20 0.48194 0.54726 0.48978 | 0.62068 | 0.48329 0.46581 0.52377 0.63637 0.47112| 0.61460| 0.35379| 0.51062| 0.47176 0.65467 | 0.48254
21 0.48507 0.55281 0.49285| 0.62714| 0.48596 0.46871 0.52824 0.64392 0.47381| 0.62280| 0.34306| 0.51438| 0.47460 0.66385| 0.48519
22 0.48821 0.55849 0.49580 | 0.63452| 0.48839 0.47143 0.53246 0.65177 0.47642 | 0.63103| 0.32865| 0.51800| 0.47728 0.67370| 0.48764
23 0.49214 0.56541 0.49965| 0.64293| 0.49171 0.47474 0.53796 0.66338 0.47975| 0.64092| 0.30919| 0.52265| 0.48062 0.68777 | 0.49097
24 0.49621 0.57200 0.50369 | 0.65098 | 0.49517 0.47876 0.54303 0.67167 0.48345| 0.64908 | 0.29064| 0.52734| 0.48450 0.69742| 0.49446
25 0.49644 0.57442 0.50385| 0.65418| 0.49502 0.47901 0.54406 0.67783 0.48359 | 0.65315| 0.27602| 0.52807 | 0.48467 0.70575| 0.49434
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EK-23 4. Senaryo da 2. Modele iliskin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar
?)SZZI;JI:EI':T HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY Zzoggilivlv HAMPEL | BELL FAIR WELSH | ALARM M%%TCEE LQQ
26 0.49544 0.57491 0.50225 0.65355 0.49344 0.47802 0.54311 0.67918 0.48235 0.65368 0.26591 0.52686 0.48349 0.70843 0.49278
27 0.49390 0.57532 0.50036 | 0.65257| 0.49176 0.47669 0.54187 0.68114 0.48095| 0.65290| 0.25924 | 0.52547 0.48206 0.71091| 0.49111
28 0.49156 0.57547 0.49824 | 0.65174| 0.48988 0.47533 0.54034 0.68148 0.47942 0.65222 0.25488 | 0.52378 0.48055 0.71328 | 0.48926
29 0.48681 0.57331 0.49418 | 0.64949| 0.48633 0.47231 0.53677 0.68122 0.47623 0.65012 0.25133| 0.52012 0.47731 0.71454 | 0.48572
30 0.48190 0.57263 0.49119| 0.64736| 0.48376 0.47020 0.53424 0.68042 0.47392 0.64884 | 0.24814| 0.51768 0.47500 0.71571| 0.48316
31 0.47445 0.56784 0.48696 | 0.64404 | 0.48013 0.46721 0.53060 0.67965 0.47072 0.64522 0.24816| 0.51395| 0.47181 0.71509 | 0.47955
32 0.46717 0.55623 0.48345| 0.64013| 0.47724 0.46504 0.52774 0.67831 0.46821 0.64254| 0.24596 | 0.51118 0.46935 0.71546 | 0.47670
33 0.45812 0.52687 0.47796 | 0.63663 | 0.47254 0.46096 0.52320 0.67637 0.46359 0.63992 0.24635| 0.50656 0.46503 0.71551| 0.47200
34 0.44682 0.47136 0.47098 | 0.63178| 0.46683 0.45593 0.51685 0.67493 0.45760 | 0.63525| 0.24517| 0.50080| 0.45976 0.71718 | 0.46632
35 0.43562 0.39620 0.46469 | 0.62652| 0.46209 0.45220 0.50984 0.67158 0.45111 0.63122 0.24593 | 0.49614| 0.45569 0.71678 | 0.46161
36 0.42447 0.33590 0.45906 | 0.62246| 0.45819 0.44918 0.49697 0.66951 0.44254 | 0.62813 0.24360 | 0.49218 0.45239 0.71640 | 0.45774
37 0.41596 0.30009 0.45716 | 0.62027 | 0.45825 0.45007 0.47512 0.66874 0.43354 | 0.62702 0.23855| 0.49198 0.45303 0.71867 | 0.45783
38 0.40862 0.28063 0.45756 0.61975 0.46082 0.45349 0.44259 0.66854 0.42391 0.62707 0.23052 0.49406 0.45624 0.71861 0.46045
39 0.40144 0.26679 0.45961 0.61954 0.46540 0.45902 0.40007 0.66798 0.41121 0.62808 0.21808 0.49795 0.46160 0.72021 0.46508
40 0.39491 0.25565 0.46343| 0.62083 | 0.47185 0.46636 0.36271 0.66955 0.39625 0.63010| 0.20414| 0.50331 0.46873 0.72172| 0.47150
41 0.38971 0.24378 0.46640 0.62173 0.47623 0.47180 0.34245 0.66957 0.38581 0.63192 0.19126 0.50680 0.47400 0.72279 0.47571
42 0.38562 0.23384 0.46897 | 0.62284 | 0.47894 0.47657 0.33229 0.67110 0.37930 | 0.63343 0.17920| 0.50684 | 0.47863 0.72469 | 0.47764
43 0.38113 0.22708 0.47013 0.62121 0.47658 0.48035 0.32418 0.66975 0.37322 0.63278 0.17227 0.49803 0.48221 0.72358 0.47260
44 0.37631 0.21923 0.47334| 0.62083 | 0.46901 0.48788 0.31597 0.66753 0.36850 | 0.63351 0.16188 | 0.47845 0.48957 0.72191| 0.46052
45 0.36895 0.20931 0.47326 | 0.62005| 0.45145 0.49813 0.30652 0.66368 0.36301 0.63440 | 0.15295| 0.44441 0.49966 0.71751| 0.43890
46 0.35911 0.19634 0.46306 0.61784 0.41653 0.51070 0.29539 0.65623 0.35584 0.63403 0.14364 0.39245 0.51204 0.70844 0.40474
47 0.35015 0.18357 0.42597| 0.61601| 0.37438 0.52714 0.28320 0.64757 0.34920 | 0.63447 0.13188| 0.33389 0.52797 0.69634 | 0.36779
48 0.34274 0.17506 0.36380 0.61386 0.34878 0.53910 0.26880 0.64078 0.34320 0.63365 0.11552 0.30064 0.53531 0.68869 0.34728
49 0.33560 0.16956 0.31388| 0.61092| 0.33677 0.54837 0.25566 0.63287 0.33704 | 0.63317 0.10080 | 0.28491 0.50745 0.68082 | 0.33676




EK-24 4. Senaryo da 3. Modele iliskin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari
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?)SZZI;JI:EI'T HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY R&OSl{JgiIiVIV HAMPEL | BELL FAIR WELSH | ALARM MGC%\CGEE LQQ
1 0.55102 0.54225 0.55425| 0.51484 | 0.55261 0.56661 0.54316 0.50266 0.55869 | 0.51336| 0.52711| 0.54681| 0.56051 0.49308 | 0.55288
2 0.56688 0.54906 0.57100 | 0.50796 | 0.56931 0.59100 0.55376 0.51018 0.57881| 0.51168| 0.52783| 0.55945| 0.58193 0.49417 | 0.56971
3 0.57625 0.55334 0.58106 | 0.50912 | 0.57895 0.60509 0.56067 0.51523 0.59110| 0.50945| 0.52732| 0.56709| 0.59529 0.49120 | 0.57943
4 0.58222 0.55361 0.58737 | 0.50518 | 0.58527 0.61399 0.56373 0.51979 0.59871| 0.50594 | 0.52276| 0.57149| 0.60318 0.49247 | 0.58587
5 0.58807 0.55693 0.59337 | 0.50660 | 0.59096 0.62120 0.56770 0.51684 0.60610 | 0.50548 | 0.52423| 0.57609| 0.60992 0.48846 | 0.59160
3] 0.59484 0.56106 0.59999 | 0.50284 | 0.59756 0.62900 0.57296 0.51737 0.61384 | 0.50363| 0.52558| 0.58158| 0.61832 0.48727 | 0.59812
7 0.59787 0.56186 0.60338 | 0.50080| 0.60080 0.63303 0.57489 0.51780 0.61793| 0.49876| 0.52413| 0.58402| 0.62234 0.48444 | 0.60145
8 0.60227 0.56154 0.60840 | 0.50240| 0.60579 0.63811 0.57765 0.51670 0.62331| 0.50090| 0.52046| 0.58785| 0.62773 0.48206 | 0.60652
9 0.60732 0.56454 0.61372| 0.49802| 0.61096 0.64338 0.58204 0.51658 0.62936 | 0.49974| 0.52086| 0.59241| 0.63368 0.48008 | 0.61171
10 0.61130 0.56641 0.61804 | 0.49625| 0.61484 0.64759 0.58517 0.51569 0.63390 | 0.49939| 0.52041| 0.59577| 0.63850 0.47879 | 0.61560
11 0.61257 0.56654 0.61926 | 0.49524| 0.61629 0.64769 0.58562 0.51421 0.63552 | 0.49859| 0.52047| 0.59670| 0.63948 0.47449 | 0.61705
12 0.61686 0.56760 0.62317 | 0.49584 | 0.62017 0.65174 0.58861 0.51346 0.64022| 0.49748| 0.51837| 0.59973| 0.64379 0.47274 | 0.62098
13 0.62158 0.57241 0.62910 | 0.49459 | 0.62537 0.65604 0.59411 0.50928 0.64554 | 0.50124| 0.52185| 0.60532| 0.64938 0.46922 | 0.62619
14 0.62432 0.57303 0.63182| 0.49450| 0.62812 0.65831 0.59593 0.50869 0.64867 | 0.49869| 0.52026| 0.60751| 0.65185 0.46646 | 0.62891
15 0.62649 0.57350 0.63402 | 0.49436| 0.63018 0.65946 0.59739 0.50820 0.65120| 0.49791| 0.51917| 0.60911| 0.65395 0.46203 | 0.63106
16 0.63115 0.57706 0.63907 | 0.49378 | 0.63462 0.66328 0.60196 0.50457 0.65628 | 0.49850| 0.52065| 0.61360| 0.65827 0.45897 | 0.63546
17 0.63461 0.58033 0.64316 | 0.49419| 0.63803 0.66543 0.60576 0.50263 0.66002 | 0.50044 | 0.52195| 0.61745| 0.66131 0.45637 | 0.63889
18 0.63595 0.58032 0.64454 | 0.49289| 0.63934 0.66567 0.60634 0.50105 0.66165| 0.49875| 0.52086| 0.61832| 0.66232 0.45385 | 0.64022
19 0.63952 0.58358 0.64812| 0.49409| 0.64248 0.66752 0.60975 0.49783 0.66514 | 0.49921| 0.52274| 0.62163| 0.66480 0.44931 | 0.64334
20 0.64216 0.58584 0.65132| 0.49328| 0.64511 0.66899 0.61244 0.49527 0.66839 | 0.50108 | 0.52344| 0.62431| 0.66703 0.44610 | 0.64602
21 0.64701 0.58882 0.65650 | 0.49502 | 0.64957 0.67179 0.61722 0.49400 0.67345| 0.50204 | 0.52294| 0.62902 | 0.67092 0.44280 | 0.65044
22 0.64778 0.58808 0.65690 | 0.49510| 0.64992 0.67111 0.61719 0.49371 0.67434| 0.50062 | 0.52159| 0.62896| 0.67074 0.43974 | 0.65084
23 0.65229 0.59236 0.66241| 0.49573| 0.65429 0.67439 0.62235 0.48990 0.67918 | 0.50304 | 0.52326| 0.63397 | 0.67478 0.43614 | 0.65520
24 0.65519 0.59535 0.66470 | 0.49510| 0.65642 0.67508 0.62480 0.48577 0.68203| 0.50252 | 0.52577| 0.63607| 0.67571 0.43056 | 0.65735
25 0.65839 0.59687 0.66815| 0.49590| 0.65932 0.67657 0.62758 0.48364 0.68536 | 0.50284 | 0.52423| 0.63893| 0.67786 0.42755 | 0.66023
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EK-25 4. Senaryo da 3. Modele iligskin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar
?)Sizl:jl:z: HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY F\;LO‘L{JSEIZVIV HAMPEL | BELL FAIR WELSH | ALARM M%%TCEE LQQ
26 0.66077 0.59981 0.67081 0.49716 0.66108 0.67676 0.63019 0.48099 0.68766 0.50465 0.52618 0.64123 0.67860 0.42308 0.66196
27 0.66332 0.60251 0.67330| 0.49596 | 0.66275 0.67656 0.63278 0.47899 0.68987 0.50375| 0.52789| 0.64330| 0.67912 0.41953| 0.66360
28 0.66543 0.60440 0.67527 | 0.49628 | 0.66434 0.67720 0.63487 0.47615 0.69176 0.50386 0.52798 | 0.64520| 0.67951 0.41589 | 0.66516
29 0.66842 0.60712 0.67809 | 0.49696 | 0.66634 0.67679 0.63782 0.47377 0.69425| 0.50494| 0.52895| 0.64763 0.67993 0.41119| 0.66716
30 0.67164 0.61055 0.68103| 0.49679| 0.66851 0.67771 0.64104 0.46980 0.69692 0.50525| 0.53096 | 0.65027 0.68089 0.40702 | 0.66934
31 0.67333 0.61231 0.68263 | 0.49633| 0.66932 0.67750 0.64282 0.46617 0.69805 | 0.50509 0.53195| 0.65158 0.68064 0.40256 | 0.67014
32 0.67600 0.61566 0.68500 | 0.49684 | 0.67087 0.67696 0.64533 0.46338 0.70004 | 0.50513 0.53361| 0.65357 0.68045 0.39828 | 0.67167
33 0.67821 0.61674 0.68641| 0.49677| 0.67161 0.67617 0.64697 0.46050 0.70062 0.50534 | 0.53325| 0.65446 0.67982 0.39433| 0.67237
34 0.68171 0.62093 0.68961| 0.49726| 0.67373 0.67650 0.65055 0.45601 0.70296 0.50540 | 0.53586| 0.65728 0.68023 0.38826 | 0.67447
35 0.68352 0.62267 0.69105| 0.49620| 0.67438 0.67652 0.65223 0.45242 0.70328 0.50476 0.53715| 0.65827 0.67990 0.38226 | 0.67512
36 0.68520 0.62584 0.69209 | 0.49678 | 0.67455 0.67530 0.65410 0.44888 0.70312 0.50437 0.54008 | 0.65905| 0.67845 0.37728 | 0.67530
37 0.68762 0.62753 0.69348 | 0.49658 | 0.67526 0.67492 0.65608 0.44523 0.70365 0.50386 0.54083 | 0.65997 0.67803 0.37175| 0.67597
38 0.68804 0.62903 0.69323 0.49520 0.67453 0.67396 0.65631 0.44133 0.70234 0.50152 0.54395 0.65935 0.67660 0.36674 0.67522
39 0.68862 0.63122 0.69415 0.49498 0.67421 0.67288 0.65727 0.43677 0.70069 0.50134 0.54688 0.65974 0.67527 0.35986 0.67492
40 0.69005 0.63387 0.69492 | 0.49380| 0.67425 0.67230 0.65868 0.43122 0.69945 0.49959 0.55126 | 0.66007 0.67450 0.35273 | 0.67493
41 0.68933 0.63236 0.69387 0.49405 0.67237 0.67012 0.65769 0.42748 0.69593 0.49874 0.55402 0.65818 0.67203 0.34652 0.67299
42 0.68924 0.63229 0.69313| 0.49344| 0.67106 0.66894 0.65743 0.42416 0.69330 | 0.49642 0.55811| 0.65699 0.67052 0.33980| 0.67168
43 0.68731 0.62988 0.69105 0.49164 0.66866 0.66635 0.65541 0.41906 0.68863 0.49355 0.56265 0.65422 0.66771 0.33256 0.66920
44 0.68529 0.62457 0.68938 | 0.49156| 0.66616 0.66386 0.65255 0.41504 0.68310 | 0.49171 0.56672 | 0.65132 0.66489 0.32408 | 0.66664
45 0.68166 0.61871 0.68550 | 0.48956 | 0.66227 0.66031 0.64867 0.40936 0.67711 0.48885 0.57504 | 0.64703 0.66098 0.31635| 0.66270
46 0.67674 0.60953 0.68137 0.48839 0.65844 0.65680 0.64325 0.40401 0.67053 0.48579 0.58381 0.64230 0.65743 0.30792 0.65878
47 0.67137 0.59643 0.67661| 0.48636| 0.65414 0.65263 0.63677 0.39843 0.66354 | 0.48247 0.59449| 0.63700| 0.65302 0.29980 | 0.65439
48 0.66583 0.57628 0.67272 0.48601 0.65071 0.64911 0.62982 0.39416 0.65683 0.48109 0.60605 0.63244 0.64968 0.29251 0.65086
49 0.65768 0.54680 0.66561 | 0.48446| 0.64503 0.64333 0.61930 0.38905 0.64876 0.47766 0.62586 | 0.62492 0.64391 0.28486 | 0.64510




EK-26 5. Senaryo da 1. Modele iliskin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari
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?)Szzlijl:z: HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY iosl{J(S)\IS{iVIV HAMPEL | BELL FAIR | WELSH | ALARM M%ESI\SCEE LQQ
1 0.45753 0.47607 0.45779 | 0.50296 | 0.45759 0.44238 0.47031 0.49198 0.44994 | 0.50425| 0.47160| 0.46602| 0.44808 0.49746 | 0.45723
2 0.45221 0.47608 0.45288 | 0.50867 | 0.45192 0.43284 0.46843 0.49965 0.44221| 0.50710 | 0.45857 | 0.46373| 0.44031 0.50799 | 0.45142
3 0.44998 0.47676 0.45107 | 0.51531| 0.45041 0.43017 0.46790 0.51217 0.43977| 0.51398 | 0.44868| 0.46302| 0.43820 0.51777| 0.44983
4 0.44874 0.47794 0.45028 | 0.52287 | 0.44955 0.42765 0.46922 0.51862 0.43763 | 0.51827 | 0.44309| 0.46363| 0.43605 0.52472 | 0.44892
5 0.44826 0.48132 0.45169 | 0.53110| 0.45062 0.42772 0.47133 0.52683 0.43791| 0.52683| 0.43606 | 0.46596| 0.43636 0.53317| 0.44998
3] 0.44938 0.48620 0.45446 | 0.53797 | 0.45321 0.42993 0.47534 0.53490 0.43993 | 0.53359 | 0.42945| 0.46960 | 0.43834 0.54308 | 0.45250
7 0.44983 0.48681 0.45412 | 0.54366 | 0.45281 0.42973 0.47584 0.54416 0.43925| 0.53616 | 0.42350| 0.46972| 0.43786 0.55166 | 0.45208
8 0.45115 0.49158 0.45693 | 0.55106 | 0.45523 0.43220 0.47965 0.55128 0.44145| 0.54322| 0.41901| 0.47304| 0.44028 0.55825| 0.45443
9 0.45386 0.49652 0.46026 | 0.55666 | 0.45813 0.43537 0.48367 0.55917 0.44410 | 0.54961| 0.41388| 0.47695| 0.44322 0.56662 | 0.45733
10 0.45714 0.50191 0.46379 | 0.56373 | 0.46126 0.43882 0.48785 0.56615 0.44725| 0.55684 | 0.40859 | 0.48087 | 0.44654 0.57567 | 0.46047
11 0.45996 0.50656 0.46722 | 0.56932| 0.46451 0.44264 0.49183 0.57272 0.45070 | 0.56203 | 0.40473| 0.48448| 0.45009 0.58388 | 0.46370
12 0.46177 0.50951 0.46879 | 0.57369 | 0.46583 0.44452 0.49385 0.57910 0.45204| 0.56635| 0.40095| 0.48634| 0.45178 0.58864 | 0.46504
13 0.46424 0.51440 0.47188 | 0.58088 | 0.46851 0.44757 0.49804 0.58854 0.45496 | 0.57247 | 0.39362| 0.48975| 0.45458 0.59863 | 0.46774
14 0.46759 0.51945 0.47500 | 0.58586 | 0.47127 0.45070 0.50192 0.59416 0.45768 | 0.57774| 0.38968 | 0.49335| 0.45758 0.60558 | 0.47045
15 0.47043 0.52470 0.47857 | 0.59108 | 0.47442 0.45438 0.50612 0.60182 0.46107| 0.58352 | 0.38493| 0.49721| 0.46115 0.61328 | 0.47364
16 0.47295 0.52966 0.48116 | 0.59843 | 0.47655 0.45703 0.50997 0.60968 0.46342 | 0.59162 | 0.37886| 0.50028 | 0.46359 0.62293 | 0.47579
17 0.47572 0.53455 0.48416 | 0.60355| 0.47912 0.45999 0.51385 0.61471 0.46610| 0.59684 | 0.37391| 0.50368 | 0.46642 0.62919| 0.47833
18 0.47700 0.53828 0.48547 | 0.60842 | 0.48004 0.46132 0.51636 0.62016 0.46729 | 0.60267 | 0.36827 | 0.50542| 0.46773 0.63736 | 0.47927
19 0.47917 0.54265 0.48737 | 0.61326| 0.48164 0.46201 0.51960 0.62687 0.46904 | 0.60851| 0.36248| 0.50797 | 0.46960 0.64466 | 0.48086
20 0.48342 0.54923 0.49124 | 0.62132| 0.48546 0.46211 0.52490 0.63478 0.47309| 0.61618| 0.35524| 0.51281| 0.47377 0.65339 | 0.48470
21 0.48884 0.55561 0.49504 | 0.62753 | 0.49050 0.45423 0.53068 0.64228 0.47850 | 0.62377 | 0.35077 | 0.51830| 0.47882 0.66264 | 0.48976
22 0.49325 0.56172 0.49862 | 0.63427 | 0.49429 0.45163 0.53596 0.64895 0.48257| 0.63173| 0.34227| 0.52309| 0.48193 0.67037 | 0.49357
23 0.49707 0.56797 0.50219 | 0.64074| 0.49781 0.45170 0.54108 0.65622 0.48588 | 0.63963 | 0.32946| 0.52769| 0.48271 0.68043 | 0.49710
24 0.49979 0.57210 0.50428 | 0.64678 | 0.50011 0.45129 0.54462 0.66429 0.48694 | 0.64613| 0.31453| 0.53071| 0.47794 0.68972| 0.49942
25 0.50279 0.57405 0.50673 | 0.65116| 0.50305 0.45020 0.54827 0.66991 0.48698 | 0.65135| 0.30029 | 0.53438| 0.46067 0.69813 | 0.50241




EK-27 5. Senaryo da 1. Modele iligskin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar
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?)SZZI;JI:EI'T HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY izoggiiivlv HAMPEL | BELL FAIR | WELSH | ALARM M%ESI\SCEE LQQ
26 0.50424 0.56804 0.50792 | 0.65440| 0.50484 0.44846 0.55057 0.67637 0.48046 | 0.65607 | 0.28853| 0.53673| 0.45590 0.70322 | 0.50427
27 0.50362 0.54652 0.50732 | 0.65564 | 0.50546 0.44418 0.55104 0.67796 0.45882 | 0.65813| 0.27817| 0.53762| 0.45049 0.70705 | 0.50509
28 0.49643 0.47972 0.50146 | 0.65395| 0.50092 0.43517 0.54711 0.67791 0.43957| 0.65693 | 0.27141| 0.53381| 0.44032 0.70916 | 0.50076
29 0.47934 0.35236 0.48541| 0.64850| 0.48657 0.41875 0.53493 0.67401 0.42136 | 0.65426 | 0.26654 | 0.52137| 0.42278 0.70886 | 0.48645
30 0.46322 0.29721 0.46819 | 0.64911| 0.46894 0.40907 0.52475 0.67249 0.41013| 0.65775| 0.26259| 0.50970| 0.41185 0.70822 | 0.46745
31 0.44061 0.28950 0.43618 | 0.65207 | 0.43591 0.39996 0.50628 0.66973 0.39920 | 0.66680 | 0.26161| 0.48447| 0.40120 0.70666 | 0.43123
32 0.40894 0.28686 0.38469 | 0.66018 | 0.39953 0.39177 0.46803 0.66669 0.38873| 0.68370| 0.26705| 0.43326| 0.39094 0.70697 | 0.39831
33 0.38139 0.28711 0.37359 | 0.67732| 0.38811 0.38769 0.39694 0.67545 0.38335| 0.70518 | 0.27548| 0.37536| 0.38519 0.72178| 0.38779
34 0.37367 0.27654 0.36473 | 0.68087 | 0.37949 0.38335 0.36581 0.67567 0.37918 | 0.70968 | 0.26609 | 0.36164| 0.38013 0.72273 | 0.37984
35 0.36868 0.26447 0.35649 | 0.68238 | 0.37248 0.37869 0.34755 0.67482 0.37484| 0.71145| 0.25246| 0.35005| 0.37511 0.72258 | 0.37315
36 0.36544 0.25340 0.34984 | 0.68394 | 0.36748 0.37487 0.33378 0.67644 0.37139 | 0.71275| 0.23892| 0.34097 | 0.37104 0.72347 | 0.36821
37 0.36264 0.24373 0.34424 | 0.68527 | 0.36357 0.37203 0.32281 0.67695 0.36854 | 0.71464 | 0.22582| 0.33340| 0.36779 0.72539 | 0.36426
38 0.36012 0.23481 0.33940 | 0.68739| 0.36040 0.36940 0.31384 0.67939 0.36607 | 0.71601 | 0.21317| 0.32702| 0.36493 0.72818 | 0.36100
39 0.35680 0.22731 0.33424 | 0.68877| 0.35662 0.36618 0.30574 0.67987 0.36273 | 0.71804 | 0.20262| 0.32069| 0.36133 0.73008 | 0.35710
40 0.35433 0.22009 0.32998 | 0.69041| 0.35388 0.36380 0.29873 0.68187 0.36039 | 0.71914| 0.19180| 0.31529| 0.35868 0.73253| 0.35430
41 0.35231 0.21321 0.32636 | 0.69263 | 0.35164 0.36197 0.29254 0.68432 0.35855| 0.72084 | 0.18101| 0.31054| 0.35660 0.73539 | 0.35202
42 0.34994 0.20767 0.32278 | 0.69388 | 0.34918 0.36005 0.28687 0.68575 0.35666 | 0.72308 | 0.17251| 0.30595| 0.35440 0.73790 | 0.34956
43 0.34800 0.20161 0.31957 | 0.69627 | 0.34720 0.35852 0.28146 0.68834 0.35508 | 0.72499 | 0.16293| 0.30171| 0.35263 0.74071| 0.34759
44 0.34587 0.19631 0.31616 | 0.69828 | 0.34496 0.35701 0.27594 0.68943 0.35343| 0.72674| 0.15457| 0.29723| 0.35074 0.74299 | 0.34536
45 0.34451 0.19106 0.31352 | 0.70033 | 0.34352 0.35609 0.27105 0.69197 0.35249 | 0.72686 | 0.14558 | 0.29349| 0.34956 0.74637 | 0.34395
46 0.34353 0.18691 0.31147 | 0.70332| 0.34254 0.35583 0.26668 0.69424 0.35208 | 0.72264 | 0.13798| 0.29028 | 0.34898 0.74907 | 0.34300
47 0.34160 0.18303 0.30866 | 0.70645| 0.34057 0.35463 0.26179 0.69761 0.35080| 0.71337| 0.13145| 0.28639| 0.34750 0.75320| 0.34106
48 0.33987 0.18056 0.30611| 0.70901| 0.33876 0.35369 0.25712 0.69989 0.34979 | 0.69233| 0.12651| 0.28273| 0.34621 0.75710 | 0.33930
49 0.33912 0.17938 0.30469 | 0.71315| 0.33798 0.35364 0.25352 0.70406 0.34969 | 0.66464 | 0.12270| 0.28016| 0.34591 0.76254 | 0.33855




EK-28 5. Senaryo da 2. Modele iliskin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari
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?)Szzlijl:z: HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY ioggilivlv HAMPEL | BELL FAIR WELSH | ALARM M%%TSEE LQQ
1 0.45809 0.47375 0.45927 | 0.49968 | 0.45888 0.44200 0.47015 0.49058 0.45070 | 0.50289| 0.47193| 0.46812| 0.44878 0.49736 | 0.45873
2 0.44893 0.46618 0.45022 | 0.50742| 0.44932 0.42987 0.46243 0.50214 0.43958 | 0.50570| 0.45592| 0.46157| 0.43746 0.51111| 0.44886
3 0.44467 0.46335 0.44751| 0.51440| 0.44690 0.42458 0.45932 0.51092 0.43502 | 0.51202| 0.44614| 0.46068| 0.43303 0.51820| 0.44630
4 0.44228 0.46386 0.44687 | 0.52206 | 0.44546 0.42187 0.45888 0.52001 0.43248 | 0.51900| 0.43714| 0.46150| 0.43046 0.52588 | 0.44479
5 0.44253 0.46415 0.44720| 0.53176| 0.44618 0.42282 0.45827 0.52784 0.43313| 0.52535| 0.42759| 0.46218| 0.43142 0.53623 | 0.44549
6 0.44337 0.46500 0.44905| 0.53706 | 0.44759 0.42366 0.45942 0.53729 0.43385| 0.53136| 0.41994| 0.46483| 0.43233 0.54420| 0.44685
7 0.44525 0.46944 0.45223 | 0.54350| 0.45031 0.42627 0.46276 0.54048 0.43613 | 0.53853| 0.41618| 0.46889| 0.43480 0.55170| 0.44955
8 0.44417 0.46703 0.45136 | 0.54971| 0.44951 0.42557 0.46074 0.55026 0.43514 | 0.54206| 0.40881| 0.46846| 0.43377 0.55967 | 0.44873
9 0.44661 0.46974 0.45461 | 0.55652| 0.45244 0.42900 0.46307 0.55950 0.43814 | 0.54737| 0.40208| 0.47211| 0.43703 0.56817| 0.45166
10 0.44751 0.47154 0.45617 | 0.56177| 0.45383 0.43053 0.46488 0.56278 0.43915| 0.55256| 0.39725| 0.47418| 0.43845 0.57441| 0.45301
11 0.44842 0.47213 0.45773| 0.56565| 0.45532 0.43245 0.46607 0.57014 0.44077 | 0.55813| 0.39282| 0.47601| 0.44013 0.58040 | 0.45451
12 0.45112 0.47248 0.46054 | 0.57098 | 0.45771 0.43534 0.46748 0.57535 0.44310 | 0.56196| 0.38782| 0.47930| 0.44269 0.58682 | 0.45689
13 0.45176 0.47214 0.46084 | 0.57484 | 0.45807 0.43623 0.46795 0.58319 0.44366 | 0.56503| 0.38228| 0.47983| 0.44348 0.59329 | 0.45727
14 0.45466 0.47294 0.46461| 0.58026| 0.46137 0.43989 0.47141 0.58942 0.44694 | 0.57197| 0.37741| 0.48412| 0.44701 0.60041| 0.46057
15 0.45631 0.47000 0.46591| 0.58552| 0.46248 0.44169 0.47163 0.59732 0.44828 | 0.57581| 0.37042| 0.48574| 0.44847 0.60960 | 0.46168
16 0.45759 0.46846 0.46762 | 0.58949| 0.46384 0.44336 0.47327 0.60288 0.44972| 0.58103| 0.36638| 0.48792| 0.45012 0.61599 | 0.46306
17 0.45860 0.46488 0.46869 | 0.59538 | 0.46491 0.44468 0.47352 0.60816 0.45073 | 0.58550| 0.36194| 0.48936| 0.45144 0.62127| 0.46410
18 0.46132 0.46038 0.47195| 0.60041| 0.46797 0.44608 0.47570 0.61406 0.45395| 0.59190| 0.35614| 0.49323| 0.45507 0.62931| 0.46719
19 0.46418 0.45620 0.47435| 0.60509 | 0.47131 0.44148 0.47843 0.62200 0.45721 | 0.59767| 0.35245| 0.49688| 0.45883 0.63708 | 0.47055
20 0.46796 0.44887 0.47822| 0.61078 | 0.47629 0.43507 0.48173 0.62771 0.46201 | 0.60407| 0.34989| 0.50213| 0.46405 0.64481| 0.47555
21 0.46831 0.43750 0.47882| 0.61632| 0.47765 0.42979 0.48129 0.63434 0.46274| 0.60916 | 0.34660| 0.50394| 0.46247 0.65225| 0.47692
22 0.47028 0.42108 0.48141| 0.61965| 0.48063 0.42740 0.48255 0.63995 0.46260 | 0.61517| 0.34189| 0.50807 | 0.45181 0.65946 | 0.47992
23 0.46861 0.40107 0.48026 | 0.62122| 0.48096 0.42167 0.47988 0.64188 0.45373| 0.61705| 0.33914| 0.50841| 0.43450 0.66349 | 0.48023
24 0.46765 0.37604 0.48055| 0.62295| 0.48242 0.41712 0.47720 0.64378 0.43900 | 0.62054| 0.33561| 0.51031| 0.42518 0.66717| 0.48165
25 0.46473 0.35301 0.47945| 0.62325| 0.48209 0.41214 0.47240 0.64636 0.42324| 0.62337| 0.33090| 0.51094| 0.41865 0.67162 | 0.48086
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EK-29 5. Senaryo da 2. Modele iligskin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar
?)Sizl:jl:z: HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY F\;LO‘L{JSEIZVIV HAMPEL | BELL FAIR WELSH | ALARM M%%TCEE LQQ
26 0.46174 0.33512 0.47442 0.62603 0.47755 0.40752 0.46531 0.64820 0.41211 0.62784 0.32531 0.51064 0.41266 0.67694 0.47357
27 0.45552 0.32446 0.45262 | 0.62902 | 0.45565 0.40012 0.45343 0.64840 0.40104 | 0.63593 0.32108| 0.49754| 0.40346 0.68004 | 0.44591
28 0.44368 0.32010 0.41384| 0.64091| 0.42320 0.39366 0.44020 0.65438 0.39134 | 0.65616 0.32033 | 0.45669 0.39485 0.69034 | 0.41601
29 0.41619 0.31688 0.39079| 0.65255| 0.40379 0.38958 0.42125 0.65973 0.38577 0.67414| 0.32041| 0.41077 0.38923 0.69974 | 0.40074
30 0.38912 0.31059 0.37985| 0.65964 | 0.39183 0.38574 0.39947 0.66086 0.38191 0.68392 0.31524 | 0.38707 0.38445 0.70176 | 0.39067
31 0.37799 0.30163 0.37252| 0.66487| 0.38386 0.38309 0.38110 0.66264 0.37963 0.69074| 0.30589 | 0.37442 0.38118 0.70605| 0.38372
32 0.37338 0.29141 0.36605| 0.66846| 0.37772 0.38022 0.36624 0.66368 0.37704 | 0.69443 0.29400 | 0.36456 0.37786 0.70758 | 0.37810
33 0.36949 0.28046 0.35928 | 0.67060| 0.37200 0.37639 0.35303 0.66627 0.37340 | 0.69656 0.28068 | 0.35532 0.37368 0.71107| 0.37255
34 0.36569 0.27053 0.35290| 0.67232| 0.36691 0.37268 0.34180 0.66762 0.36972 0.69812 0.26843 | 0.34709 0.36953 0.71327| 0.36746
35 0.36377 0.26209 0.34878 | 0.67516| 0.36413 0.37070 0.33363 0.67017 0.36788 0.70056 0.25583 | 0.34141 0.36727 0.71654 | 0.36461
36 0.36099 0.25435 0.34418| 0.67730| 0.36089 0.36776 0.32617 0.67247 0.36500 | 0.70168 0.24456| 0.33574| 0.36415 0.71947| 0.36127
37 0.35923 0.24769 0.34090| 0.68121| 0.35881 0.36612 0.32022 0.67646 0.36341 0.70271 0.23365| 0.33135 0.36223 0.72350 | 0.35912
38 0.35653 0.24231 0.33695 0.68184 0.35590 0.36383 0.31423 0.67794 0.36110 0.69609 0.22527 0.32647 0.35966 0.72562 0.35619
39 0.35431 0.23722 0.33363 0.68396 0.35348 0.36209 0.30901 0.68245 0.35928 0.67835 0.21639 0.32220 0.35757 0.73049 0.35377
40 0.35071 0.23385 0.32902 | 0.68146| 0.34962 0.35900 0.30289 0.68945 0.35625 0.62670| 0.21134| 0.31670| 0.35418 0.73740| 0.34993
41 0.34627 0.23229 0.32368 0.66773 0.34480 0.35537 0.29573 0.70065 0.35263 0.52194 0.21016 0.31012 0.35011 0.74616 0.34513
42 0.34153 0.23772 0.31898 | 0.60914| 0.33966 0.35142 0.28989 0.72228 0.34874 | 0.37626 0.21952| 0.30440| 0.34588 0.76402 | 0.34003
43 0.34525 0.25405 0.32380 0.47432 0.34330 0.35538 0.29432 0.75100 0.35281 0.30644 0.23938 0.30868 0.34987 0.79091 0.34366
44 0.34993 0.26679 0.32930| 0.34823| 0.34805 0.35952 0.30008 0.77124 0.35702 0.29153 0.25277| 0.31425 0.35424 0.81525| 0.34836
45 0.35377 0.27356 0.33337| 0.30983 | 0.35200 0.36329 0.30359 0.76447 0.36075 0.28038 0.25836 | 0.31809 0.35808 0.82677| 0.35231
46 0.35771 0.28133 0.33777 0.29646 0.35608 0.36685 0.30822 0.73572 0.36440 0.27312 0.26509 0.32268 0.36181 0.83289 0.35637
47 0.36599 0.29726 0.34765| 0.29537 | 0.36458 0.37434 0.32012 0.65767 0.37209 0.27762 0.28090| 0.33364| 0.36971 0.83974 | 0.36484
48 0.38767 0.33543 0.37324 0.31266 0.38664 0.39419 0.35147 0.53023 0.39241 0.30828 0.32200 0.36217 0.39054 0.83030 0.38683
49 0.42978 0.40016 0.42111 0.37245 0.42927 0.43319 0.40840 0.42437 0.43226 0.37524 0.39180 0.41472 0.43114 0.77535 0.42936




EK-30 5. Senaryo da 3. Modele iliskin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari
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?)Sizlijl:z:'? HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY Z?ggilivlv HAMPEL | BELL FAIR WELSH | ALARM MGC%\CGEE LQQ
1 0.55004 0.54074 0.55311| 0.50919| 0.55133 0.56489 0.54259 0.50538 0.55716 | 0.51245| 0.52540| 0.54604 | 0.55915 0.49330 | 0.55152
2 0.56723 0.55079 0.57130 | 0.50764 | 0.56908 0.59088 0.55510 0.51144 0.57909 | 0.51163| 0.52933| 0.56019| 0.58206 0.49344 | 0.56955
3 0.57602 0.55281 0.58048 | 0.50745| 0.57834 0.60507 0.55946 0.51634 0.59083 | 0.50633 | 0.52638| 0.56641| 0.59445 0.49176 | 0.57876
4 0.58400 0.55616 0.58929 | 0.50690| 0.58701 0.61629 0.56549 0.51870 0.60110 | 0.50887| 0.52557| 0.57311| 0.60538 0.49121| 0.58763
5 0.58837 0.55564 0.59332| 0.50441| 0.59110 0.62172 0.56725 0.51906 0.60623| 0.50508 | 0.52216| 0.57581| 0.61039 0.49070 | 0.59170
3] 0.59541 0.56096 0.60185| 0.50478 | 0.59899 0.63080 0.57373 0.51901 0.61529 | 0.50489| 0.52388| 0.58284 | 0.62002 0.48641 | 0.59970
7 0.60079 0.56437 0.60706 | 0.49992 | 0.60412 0.63602 0.57853 0.51693 0.62092| 0.50460 | 0.52528 | 0.58781| 0.62577 0.48371| 0.60478
8 0.60439 0.56457 0.61098 | 0.50110| 0.60811 0.64057 0.58059 0.51521 0.62575| 0.50239| 0.52332| 0.59058 | 0.63035 0.48178 | 0.60885
9 0.60789 0.56517 0.61414 | 0.49683| 0.61133 0.64369 0.58236 0.51739 0.62961| 0.50042| 0.52120| 0.59275| 0.63414 0.47970 |  0.61202
10 0.61315 0.56784 0.61981| 0.49754| 0.61666 0.64921 0.58710 0.51485 0.63590 | 0.50034 | 0.52151| 0.59760| 0.64044 0.47800 | 0.61744
11 0.61739 0.56982 0.62440 | 0.49424| 0.62116 0.65285 0.59030 0.51459 0.64039 | 0.50119| 0.52108| 0.60143| 0.64442 0.47431| 0.62195
12 0.62048 0.57052 0.62756 | 0.49479| 0.62422 0.65539 0.59242 0.51250 0.64423| 0.49980| 0.51940| 0.60390| 0.64784 0.47138 | 0.62504
13 0.62328 0.57214 0.63058 | 0.49507 | 0.62698 0.65754 0.59504 0.51005 0.64717 | 0.49807| 0.51946| 0.60661| 0.65072 0.46861 | 0.62775
14 0.62618 0.57336 0.63379 | 0.49456| 0.62992 0.66026 0.59757 0.50993 0.65072 | 0.49891| 0.51831| 0.60928| 0.65383 0.46577 | 0.63075
15 0.62925 0.57546 0.63710| 0.49368 | 0.63307 0.66237 0.60035 0.50802 0.65406 | 0.49925| 0.51938| 0.61215| 0.65705 0.46379 | 0.63388
16 0.63258 0.57679 0.64073 | 0.49284 | 0.63620 0.66421 0.60318 0.50875 0.65764 | 0.49790| 0.51831| 0.61518| 0.65979 0.45908 | 0.63705
17 0.63536 0.57921 0.64381| 0.49544| 0.63891 0.66618 0.60572 0.50290 0.66087| 0.50092| 0.51914| 0.61783| 0.66222 0.45679 | 0.63982
18 0.63971 0.58147 0.64816 | 0.49431| 0.64298 0.66915 0.60958 0.50073 0.66530 | 0.49963| 0.51948| 0.62164| 0.66596 0.45289 | 0.64386
19 0.64171 0.58386 0.65045| 0.49455| 0.64473 0.66962 0.61173 0.49954 0.66778| 0.50078 | 0.52055| 0.62365| 0.66738 0.44919 | 0.64560
20 0.64467 0.58437 0.65370 | 0.49550 | 0.64754 0.67148 0.61441 0.49981 0.67128 | 0.50019| 0.51827| 0.62633| 0.66983 0.44807 | 0.64843
21 0.64868 0.58817 0.65844 | 0.49502| 0.65160 0.67465 0.61856 0.49604 0.67573| 0.50162| 0.52019| 0.63055| 0.67349 0.44252 | 0.65253
22 0.65144 0.59040 0.66156 | 0.49613| 0.65400 0.67546 0.62139 0.49425 0.67849| 0.50252| 0.52052| 0.63328| 0.67529 0.43975| 0.65492
23 0.65503 0.59322 0.66462 | 0.49680| 0.65680 0.67658 0.62455 0.49129 0.68190 | 0.50228 | 0.52217| 0.63612| 0.67725 0.43503 | 0.65768
24 0.65743 0.59498 0.66745| 0.49667 | 0.65898 0.67730 0.62702 0.48893 0.68443| 0.50354 | 0.52214| 0.63851| 0.67834 0.43229 | 0.65991
25 0.66028 0.59727 0.67012 | 0.49778| 0.66101 0.67807 0.62963 0.48616 0.68731| 0.50439| 0.52296| 0.64079| 0.67939 0.42789 | 0.66191
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EK-31 5. Senaryo da 3. Modele iligskin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar
ES;;JI:;T HUBER |RAMSAY | ANDREW | TUKEY | GGW | TALWAR | CAUCHY ioggiliviv HAMPEL | BELL | FAIR | WELSH | ALARM MGCE:'\ESEE LQQ
26 0.66302 | 0.60009 | 0.67348| 0.49704| 0.66344| 0.67890| 0.63246 0.48271| 0.69011| 050430| 052352 0.64365| 0.68109 0.42323| 0.66430
27 0.66730 0.60398 0.67757| 0.49885| 0.66668 0.67943 0.63696 0.47915 0.69382 0.50696 0.52570| 0.64745| 0.68244 0.41967| 0.66751
28 0.66957 0.60555 0.68000 | 0.49785| 0.66857 0.68031 0.63897 0.47823 0.69646 0.50627 0.52514 | 0.64944| 0.68346 0.41533| 0.66945
29 0.67261 0.60877 0.68274| 0.49818 | 0.67074 0.68075 0.64194 0.47339 0.69879 0.50671 0.52729 | 0.65195| 0.68429 0.41156| 0.67157
30 0.67556 0.61127 0.68555| 0.49837| 0.67262 0.68124 0.64485 0.47069 0.70137 0.50716 0.52748 | 0.65428 0.68484 0.40693 | 0.67347
31 0.67625 0.61343 0.68601| 0.49829| 0.67240 0.67978 0.64557 0.46696 0.70123 0.50660 | 0.52999 | 0.65457 0.68356 0.40245| 0.67322
32 0.68012 0.61676 0.68954 | 0.49859| 0.67485 0.68100 0.64948 0.46349 0.70410 | 0.50712 0.53079 | 0.65763 0.68441 0.39733| 0.67563
33 0.68130 0.61869 0.69014 | 0.49768 | 0.67479 0.67978 0.65062 0.46114 0.70437 0.50642 0.53232| 0.65799 0.68338 0.39335| 0.67554
34 0.68400 0.62160 0.69242 | 0.49819| 0.67629 0.67949 0.65306 0.45651 0.70563 0.50690 | 0.53390| 0.65985| 0.68287 0.38784 | 0.67704
35 0.68531 0.62305 0.69289 | 0.49815| 0.67606 0.67799 0.65408 0.45428 0.70520 | 0.50593 0.53528 | 0.66011 0.68155 0.38414 | 0.67681
36 0.68801 0.62611 0.69511| 0.49722| 0.67724 0.67819 0.65666 0.45011 0.70625| 0.50524| 0.53697 | 0.66171 0.68136 0.37795| 0.67800
37 0.68961 0.62799 0.69627 | 0.49740| 0.67760 0.67739 0.65814 0.44650 0.70622 0.50451 0.53762| 0.66230| 0.68070 0.37271| 0.67835
38 0.68958 | 0.62969 | 0.69543| 0.49629 | 0.67631| 0.67546 | 0.65800 044169 | 0.70388 | 0.50295| 0.54226| 0.66126| 0.67840 0.36618 | 0.67696
39 0.69146 | 0.63044| 0.69666 | 0.49650 | 0.67643| 0.67484 | 0.65945 043871 070299 | 050217 | 0.54253| 0.66172| 0.67734 0.36116 | 0.67710
40 0.69140 0.63170 0.69612 | 0.49584 | 0.67550 0.67318 0.65947 0.43469 0.70111 0.50056 0.54596 | 0.66106 0.67548 0.35501| 0.67619
41 0.69220| 0.63289| 0.69636| 0.49472| 0.67479| 0.67238| 0.66026 042960 | 0.69874 | 0.49887| 055037 | 0.66054| 0.67411 0.34688 | 0.67545
42 0.69182 0.63129 0.69596 | 0.49471| 0.67357 0.67071 0.65942 0.42574 0.69549 0.49807 0.55286 | 0.65921 0.67253 0.34112| 0.67419
43 0.69019 | 0.62987 | 0.69451| 0.49403| 0.67129| 0.66835| 0.65790 0.42057 | 0.69066 | 0.49620| 0.55725| 0.65723| 0.66974 0.33326 | 0.67180
44 0.68757 0.62491 0.69192 | 0.49292| 0.66833 0.66561 0.65498 0.41548 0.68531 0.49369 0.56422 | 0.65390| 0.66692 0.32500 | 0.66880
45 0.68411 0.61894 0.68853| 0.49186| 0.66512 0.66246 0.65097 0.41171 0.67945 0.49091 0.57098 | 0.64996 0.66336 0.31815| 0.66555
46 0.67916| 0.61078| 0.68434| 0.49048 | 0.66068| 0.65866 | 0.64559 040597 | 0.67251| 0.48821| 057923| 0.64494| 0.65943 0.30984 | 0.66101
47 0.67422 0.59674 0.67993| 0.48878| 0.65690 0.65470 0.63936 0.40048 0.66594 | 0.48486 0.59162 | 0.63985 0.65541 0.30081| 0.65715
48 0.66665| 057767 | 0.67326| 0.48712| 0.65128| 0.64940 | 0.63055 0.39448 | 0.65755| 0.48170| 0.60523| 0.63295| 0.64994 0.29257 | 0.65143
49 0.65941 0.54994 0.66799 | 0.48552| 0.64703 0.64494 0.62164 0.38994 0.65049 0.47933 0.62104| 0.62730| 0.64565 0.28554 | 0.64710




EK-32 6. Senaryo da 1. Modele iliskin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari

88

?)Sizlijl:z:'? HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY ioggilivlv HAMPEL | BELL FAIR WELSH | ALARM M%ESI\SCEE LQQ
1 0.45871 0.47799 0.45930 | 0.49682| 0.45878 0.44309 0.47230 0.49246 0.45136 | 0.50230| 0.47331| 0.46794| 0.44921 0.49837| 0.45826
2 0.45322 0.47718 0.45290 | 0.50407| 0.45214 0.43277 0.46916 0.50094 0.44232 | 0.50702| 0.46071| 0.46405| 0.44050 0.50772| 0.45164
3 0.44968 0.47583 0.44985| 0.51397 | 0.44909 0.42791 0.46775 0.50802 0.43794 | 051269 | 0.45109| 0.46233| 0.43624 0.51767| 0.44849
4 0.44849 0.47939 0.45130 | 0.52281| 0.45035 0.42847 0.46976 0.51956 0.43843 | 0.52114| 0.44159| 0.46467 | 0.43690 0.52627 | 0.44972
5 0.44854 0.48166 0.45201| 0.53038| 0.45121 0.42818 0.47199 0.52584 0.43842 | 0.52567| 0.43548| 0.46638| 0.43685 0.53426 | 0.45052
3] 0.44969 0.48439 0.45384 | 0.53779| 0.45283 0.42973 0.47436 0.53594 0.43953 | 0.53190| 0.42959| 0.46869| 0.43812 0.54332| 0.45212
7 0.45045 0.48959 0.45613 | 0.54205| 0.45441 0.43139 0.47827 0.54310 0.44093 | 0.53852| 0.42517| 0.47182| 0.43961 0.55030| 0.45369
8 0.45066 0.49143 0.45649 | 0.55166 | 0.45466 0.43186 0.47922 0.55121 0.44100 | 0.54311| 0.41776| 0.47259| 0.43992 0.56114| 0.45390
9 0.45444 0.49707 0.46120 | 0.55741| 0.45905 0.43659 0.48434 0.55824 0.44510 | 0.55001| 0.41400| 0.47764| 0.44434 0.56666 | 0.45825
10 0.45611 0.50053 0.46262 | 0.56197 | 0.46025 0.43785 0.48653 0.56727 0.44641| 0.55511| 0.40835| 0.47957| 0.44564 0.57663 | 0.45947
11 0.45993 0.50624 0.46668 | 0.56906 | 0.46390 0.44203 0.49142 0.57398 0.45006 | 0.56074| 0.40397| 0.48401| 0.44946 0.58387 | 0.46311
12 0.46289 0.51157 0.47017| 0.57613| 0.46706 0.44550 0.49570 0.58238 0.45331| 0.56877| 0.39761| 0.48790| 0.45283 0.59252| 0.46626
13 0.46542 0.51590 0.47269 | 0.58061| 0.46918 0.44804 0.49903 0.58817 0.45550 | 0.57305| 0.39415| 0.49076| 0.45520 0.59800 | 0.46838
14 0.46687 0.51896 0.47431| 0.58536| 0.47064 0.45007 0.50132 0.59459 0.45705| 0.57833| 0.38975| 0.49269| 0.45691 0.60519 | 0.46983
15 0.47120 0.52508 0.47909 | 0.59194| 0.47501 0.45494 0.50678 0.60091 0.46165| 0.58481| 0.38564| 0.49773| 0.46165 0.61342| 0.47423
16 0.47311 0.52950 0.48109 | 0.59821| 0.47641 0.45699 0.51004 0.60868 0.46326 | 0.59139| 0.37915| 0.50015| 0.46350 0.62196 | 0.47561
17 0.47395 0.53303 0.48247| 0.60276 | 0.47750 0.45846 0.51219 0.61486 0.46456 | 0.59548 | 0.37513| 0.50194 | 0.46483 0.62812| 0.47672
18 0.47766 0.53898 0.48633 | 0.60882| 0.48085 0.46194 0.51692 0.62161 0.46811| 0.60272| 0.36801| 0.50629| 0.46861 0.63752 | 0.48009
19 0.47964 0.54358 0.48788 | 0.61505| 0.48208 0.46187 0.52029 0.62852 0.46940 | 0.60989| 0.36222| 0.50865| 0.46995 0.64514| 0.48130
20 0.48343 0.54844 0.49068 | 0.62030 | 0.48520 0.45960 0.52418 0.63431 0.47289 | 0.61562| 0.35653| 0.51244| 0.47361 0.65196 | 0.48444
21 0.48959 0.55617 0.49553 | 0.62952| 0.49135 0.45193 0.53117 0.64273 0.47937 | 0.62517| 0.35143| 0.51905| 0.47978 0.66300 |  0.49060
22 0.49325 0.56191 0.49853 | 0.63461 | 0.49445 0.45043 0.53585 0.64835 0.48276 | 0.63214| 0.34171| 0.52308| 0.48167 0.67205| 0.49372
23 0.49744 0.56885 0.50264 | 0.64225| 0.49834 0.45176 0.54165 0.65736 0.48615| 0.64078| 0.32781| 0.52826| 0.48068 0.68262 | 0.49764
24 0.49949 0.57146 0.50379 | 0.64637 | 0.49985 0.45030 0.54408 0.66544 0.48504 | 0.64594 | 0.31445| 0.53037| 0.47197 0.69085| 0.49916
25 0.50307 0.57132 0.50639 | 0.65118| 0.50303 0.44921 0.54812 0.67030 0.48216 | 0.65183| 0.29963| 0.53435| 0.45864 0.69927 | 0.50217
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EK-33 6. Senaryo da 1. Modele iligskin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar
ES;;JI:;T HUBER |RAMSAY | ANDREW | TUKEY | GGW | TALWAR | CAUCHY ioggiliviv HAMPEL | BELL | FAIR | WELSH | ALARM MGCE:'\ESEE LQQ
26 0.50340 | 055991 |  0.50647 | 0.65294| 0.50326| 0.44619| 0.55030 0.67332| 0.47065| 0.65490| 0.28942| 0.53609| 0.45353 0.70259 |  0.50200
27 0.49998 0.52440 0.50246 | 0.65428 | 0.49924 0.43974 0.54973 0.67674 0.44938 0.65697 0.27929 | 0.53484 | 0.44587 0.70713| 0.49687
28 0.48962 0.45853 0.49104 | 0.65154 | 0.48768 0.42993 0.54590 0.67343 0.43344 | 0.65667 0.27502 | 0.52793 0.43481 0.70520 | 0.48382
29 0.46846 0.33957 0.46815| 0.64774| 0.46567 0.41308 0.53254 0.66861 0.41446 0.65619 0.27236| 0.50883 0.41653 0.70328 | 0.45947
30 0.44939 0.30111 0.44575| 0.64956 | 0.44139 0.40333 0.51912 0.66803 0.40289 0.66251 0.26942 | 0.48978 0.40525 0.70351| 0.43085
31 0.42439 0.29337 0.40912| 0.65405| 0.40917 0.39478 0.49216 0.66527 0.39278 0.67298 0.26971| 0.45655| 0.39515 0.70334 | 0.40596
32 0.39424 0.29169 0.37917| 0.66340| 0.39410 0.38864 0.44245 0.66674 0.38498 0.68928 0.27635| 0.39632 0.38729 0.70967 | 0.39304
33 0.37952 0.28840 0.37279| 0.67758 | 0.38624 0.38667 0.39040 0.67611 0.38241 0.70487 0.27752 | 0.37446 0.38413 0.72277| 0.38607
34 0.37234 0.27732 0.36361| 0.67917| 0.37768 0.38169 0.36460 0.67337 0.37773 0.70796 0.26733| 0.36068 0.37856 0.71990| 0.37808
35 0.36892 0.26590 0.35688 | 0.68167 | 0.37242 0.37849 0.34809 0.67327 0.37496 0.71122 0.25379| 0.35067 0.37507 0.72114 | 0.37309
36 0.36497 0.25470 0.34979| 0.68333| 0.36689 0.37453 0.33405 0.67597 0.37100| 0.71275| 0.24065| 0.34112 0.37065 0.72364 | 0.36762
37 0.36157 0.24484 0.34351| 0.68432| 0.36237 0.37063 0.32275 0.67690 0.36730 | 0.71257 0.22783| 0.33309 0.36653 0.72467| 0.36303
38 0.35896 | 0.23634| 0.33876| 0.68615| 0.35917| 0.36808 | 0.31403 0.67781| 0.36480| 0.71392| 0.21568| 0.32682| 0.36366 0.72685| 0.35975
39 0.35713| 0.22910| 0.33494| 0.68879| 0.35688| 0.36619 | 0.30695 0.68073| 0.36294 | 0.71165| 0.20494 | 0.32170| 0.36149 0.72972| 0.35735
40 0.35361 0.22205 0.32985| 0.69044 | 0.35307 0.36308 0.29931 0.68240 0.35970 | 0.70487 0.19501| 0.31548 0.35800 0.73274 | 0.35349
41 0.35124| 021720 0.32629| 0.69330| 0.35054| 0.36094 | 0.29364 0.68626 | 0.35770| 0.69046| 0.18692| 0.31096| 0.35565 0.73618 | 0.35093
42 0.34986 0.21372 0.32379| 0.69280| 0.34891 0.36010 0.28890 0.69069 0.35678 0.66328 0.18009 | 0.30732 0.35449 0.74115| 0.34931
43 0.34706| 0.21226| 0.32031| 0.68289| 0.34588| 0.35786| 0.28384 0.69787 | 0.35456 | 0.61322| 0.17727| 0.30291| 0.35196 0.74796 |  0.34630
44 0.34511 0.21405 0.31806 | 0.66254 | 0.34370 0.35670 0.28020 0.70926 0.35329 0.54697 0.17854 | 0.29977 0.35042 0.75873 | 0.34415
45 0.34432 0.21969 0.31744| 0.62880| 0.34273 0.35625 0.27876 0.72476 0.35299 0.46051 0.18510| 0.29849 0.34989 0.77225| 0.34320
46 0.34348| 0.23194| 0.31774| 056990 | 0.34167| 0.35623| 0.27899 0.74887 | 0.35295| 0.32776| 0.20232| 0.29832| 0.34965 0.79328 | 0.34217
47 0.34580 0.24703 0.32143| 0.48069 | 0.34392 0.35864 0.28313 0.77430 0.35541 0.23864 | 0.22178| 0.30196 0.35211 0.81640 | 0.34441
48 0.34965| 0.26095| 0.32663| 0.31694 | 0.34791| 0.36155| 0.29002 0.80161| 0.35849| 0.23050| 0.23811| 0.30797| 0.35540 0.84602 | 0.34833
49 0.35468 0.27274 0.33274| 0.23790| 0.35312 0.36585 0.29742 0.80452 0.36290 | 0.22532 0.25047 | 0.31475 0.36002 0.86271| 0.35349




EK-34 6. Senaryo da 2. Modele iliskin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari
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?)Szzlijl:z: HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY ioggilivlv HAMPEL | BELL FAIR WELSH | ALARM M%%TSEE LQQ
1 0.45798 0.47425 0.45954 | 0.49858 | 0.45885 0.44253 0.47042 0.49065 0.45097 | 0.50072| 0.47390| 0.46850| 0.44891 0.49622 | 0.45855
2 0.44941 0.46713 0.45014 | 0.50847 | 0.44957 0.42987 0.46255 0.49962 0.43971| 0.50490| 0.45822| 0.46142| 0.43746 0.50834 | 0.44897
3 0.44472 0.46314 0.44657 | 0.51537 | 0.44573 0.42438 0.45900 0.51004 0.43462 | 0.51343| 0.44549| 0.45918| 0.43284 0.51684 | 0.44522
4 0.44302 0.46339 0.44774| 0.52240 | 0.44681 0.42319 0.45893 0.52013 0.43397 | 0.51878| 0.43648| 0.46212| 0.43227 0.52497| 0.44615
5 0.44285 0.46441 0.44916 | 0.53082| 0.44815 0.42393 0.45944 0.52699 0.43464 | 0.52481| 0.42868| 0.46439| 0.43276 0.53567 | 0.44748
6 0.44311 0.46519 0.44819 | 0.53643| 0.44680 0.42317 0.45919 0.53498 0.43327 | 0.52989| 0.42103| 0.46383| 0.43166 0.54501| 0.44614
7 0.44306 0.46693 0.45014 | 0.54349| 0.44871 0.42503 0.46043 0.54123 0.43456 | 0.53584 | 0.41690| 0.46646| 0.43346 0.55013| 0.44795
8 0.44264 0.46722 0.45072| 0.54780| 0.44914 0.42487 0.46042 0.54909 0.43465| 0.54051| 0.41031| 0.46789| 0.43328 0.55715| 0.44837
9 0.44677 0.47140 0.45468 | 0.55593 | 0.45275 0.42942 0.46458 0.55732 0.43839 | 0.54794| 0.40315| 0.47198| 0.43740 0.56665| 0.45195
10 0.44575 0.46996 0.45421| 0.55748 | 0.45195 0.42874 0.46345 0.56265 0.43733 | 0.54969| 0.39976| 0.47211| 0.43652 0.57282| 0.45111
11 0.44890 0.47215 0.45724 | 0.56466 | 0.45483 0.43226 0.46581 0.56824 0.44033 | 0.55561| 0.39422| 0.47539| 0.43982 0.58021| 0.45403
12 0.44871 0.47250 0.45796 | 0.56684 | 0.45543 0.43325 0.46633 0.57433 0.44106 | 0.55894 | 0.39035| 0.47644| 0.44062 0.58320| 0.45461
13 0.45282 0.47378 0.46229 | 0.57405| 0.45964 0.43767 0.46926 0.58156 0.44513| 0.56532| 0.38522| 0.48121| 0.44488 0.59215| 0.45883
14 0.45334 0.47280 0.46303| 0.57871| 0.45989 0.43845 0.47023 0.58619 0.44543| 0.57005| 0.37867 | 0.48244| 0.44548 0.59831| 0.45907
15 0.45448 0.47177 0.46391| 0.58297 | 0.46099 0.44017 0.47098 0.59345 0.44673 | 0.57326| 0.37486| 0.48345| 0.44693 0.60520 | 0.46019
16 0.45752 0.47123 0.46740| 0.58732| 0.46395 0.44374 0.47367 0.59741 0.44996 | 0.57853| 0.37125| 0.48739| 0.45033 0.61184 | 0.46319
17 0.45921 0.46609 0.46928 | 0.59206 | 0.46562 0.44565 0.47456 0.60417 0.45163 | 0.58371| 0.36538| 0.48967| 0.45234 0.61956 | 0.46484
18 0.46037 0.46249 0.47023 | 0.59546| 0.46673 0.44450 0.47556 0.60822 0.45272| 0.58791| 0.36228| 0.49138| 0.45378 0.62510 | 0.46595
19 0.46449 0.45899 0.47476 | 0.60211| 0.47212 0.44026 0.47955 0.61581 0.45810 | 0.59540| 0.35937| 0.49723| 0.45972 0.63335| 0.47137
20 0.46747 0.45145 0.47752| 0.60763 | 0.47592 0.43343 0.48149 0.62106 0.46185| 0.60159| 0.35676| 0.50129| 0.46391 0.64027 | 0.47520
21 0.46974 0.44203 0.48000| 0.61215| 0.47904 0.43042 0.48342 0.62689 0.46423 | 0.60749| 0.35234| 0.50496| 0.46408 0.64827| 0.47831
22 0.47017 0.42850 0.48085| 0.61320| 0.48050 0.42727 0.48462 0.62745 0.46279 | 0.61151| 0.35197| 0.50711| 0.45247 0.65344| 0.47979
23 0.47064 0.40744 0.48205| 0.61621| 0.48294 0.42374 0.48314 0.63204 0.45600 | 0.61558 | 0.34686| 0.50984 | 0.43685 0.65928 | 0.48220
24 0.46901 0.38370 0.48174| 0.61929| 0.48367 0.41920 0.48068 0.63284 0.44133 | 0.61936| 0.34366| 0.51099| 0.42742 0.66483 | 0.48291
25 0.46776 0.36252 0.48234| 0.62008 | 0.48505 0.41560 0.47714 0.63398 0.42717| 0.62292| 0.34026 | 0.51346| 0.42229 0.66870 | 0.48383
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EK-35 6. Senaryo da 2. Modele iligskin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar
ES;;JI:;T HUBER |RAMSAY | ANDREW | TUKEY | GGW | TALWAR | CAUCHY ioggiliviv HAMPEL | BELL | FAIR | WELSH | ALARM MGCE:'\ESEE LQQ
26 0.46406 | 0.34583 | 0.47658| 0.61956| 0.47943| 0.41033| 0.46910 0.63312| 0.41530| 0.62647| 0.33635| 0.51153| 0.41567 0.67347 | 0.47552
27 0.45887 0.33782 0.45510| 0.62253| 0.45811 0.40361 0.45999 0.63188 0.40468 0.63475| 0.33473| 0.49927 0.40714 0.67517 | 0.44934
28 0.44816 0.33420 0.42209 | 0.63378 | 0.42970 0.39900 0.44805 0.63729 0.39688 0.65455| 0.33401| 0.46234| 0.40052 0.68532 | 0.42238
29 0.42341 0.33218 0.39981| 0.64390| 0.41114 0.39578 0.43088 0.63964 0.39217 0.67290| 0.33405| 0.42065| 0.39580 0.69306 | 0.40792
30 0.39571 0.32591 0.38788 | 0.64929| 0.39785 0.39099 0.40929 0.63840 0.38742 0.68186 0.32969 | 0.39645| 0.39009 0.69565 | 0.39662
31 0.38580 0.31895 0.38258 | 0.65574| 0.39157 0.39014 0.39414 0.63997 0.38669 0.68976 0.32143| 0.38597 0.38853 0.69955| 0.39135
32 0.38134 0.31213 0.37710| 0.65677| 0.38591 0.38787 0.38082 0.63668 0.38475| 0.69163 0.31419| 0.37724| 0.38589 0.69909 | 0.38623
33 0.37833 0.30324 0.37147| 0.65940| 0.38111 0.38507 0.36884 0.63618 0.38220 | 0.69549 0.30299 | 0.36916 0.38272 0.70207 | 0.38165
34 0.37578 0.29722 0.36701| 0.65827| 0.37733 0.38258 0.36010 0.63348 0.37987 0.69678 0.29446 | 0.36311 0.37997 0.70171| 0.37790
35 0.37376 0.29001 0.36284 | 0.66067 | 0.37443 0.38017 0.35235 0.63315 0.37759 0.69872 0.28370| 0.35762 0.37735 0.70261| 0.37491
36 0.37255 0.28424 0.36005| 0.66155| 0.37267 0.37922 0.34655 0.63370 0.37669 0.69988 0.27471| 0.35356 0.37605 0.70406 | 0.37309
37 0.37080 0.28071 0.35715| 0.66322| 0.37057 0.37742 0.34173 0.63205 0.37493 0.69973 0.26850 | 0.34990| 0.37410 0.70382 | 0.37091
38 0.36999 | 0.27941| 0.35555| 0.66662 | 0.36957| 0.37706 | 0.33864 0.62967 | 0.37454| 0.69491| 0.26493| 0.34759| 0.37343 0.70536 |  0.36989
39 0.36755| 0.27370| 0.35154| 0.67060| 0.36685| 0.37471| 0.33268 0.63271| 0.37228| 0.67817| 0.25689| 0.34263| 0.37087 0.70740 | 0.36714
40 0.36531 0.27254 0.34844 | 0.66915| 0.36435 0.37298 0.32835 0.63469 0.37050 | 0.62089 0.25542 | 0.33873 0.36878 0.70838 | 0.36464
41 0.36215| 0.27505| 0.34474| 0.64888 | 0.36074| 037017 | 0.32384 0.64031| 0.36792| 0.50991| 0.25986| 0.33430| 0.36574 0.71482| 0.36105
42 0.36168 0.28371 0.34437| 0.56759| 0.35988 0.36993 0.32290 0.65978 0.36768 0.40129 0.27226| 0.33327 0.36530 0.73064 | 0.36017
43 0.36726| 0.29890| 0.35082| 0.44930 | 0.36545| 0.37540 | 0.32911 0.68088 | 0.37326| 0.35225| 0.28985| 0.33939| 0.37094 0.74982| 0.36573
44 0.37206 0.30834 0.35598 | 0.37895| 0.37043 0.37984 0.33384 0.68799 0.37778 0.33727 0.29910| 0.34436 0.37555 0.76057 | 0.37067
45 0.37749 0.31926 0.36232| 0.36128 | 0.37607 0.38501 0.34084 0.66043 0.38300 | 0.33262 0.31013| 0.35106 0.38093 0.75330| 0.37630
46 0.38532| 0.33361| 0.37134| 0.35735| 0.38412| 0.39208 | 0.35144 0.60745| 0.39025| 0.33692| 0.32507 | 0.36094 | 0.38834 0.74173| 0.38431
47 0.40803 0.36909 0.39709 | 0.38356| 0.40715 0.41306 0.38178 0.53770 0.41167 0.36772 0.36261| 0.38909 0.41020 0.70652 | 0.40728
48 044723 | 042626 0.44093| 0.43281| 044671 0.44980| 0.43255 049313 | 0.44909 | 0.42406| 0.42331| 0.43654| 0.44823 0.63571| 0.44677
49 048777 | 048719 0.48711| 0.49043| 0.48773| 0.48787| 0.48702 0.45734 | 0.48774| 0.48927| 0.48901| 0.48701| 0.48766 055187 | 0.48771




EK-36 6. Senaryo da 3. Modele iliskin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari

92

?)Sizlijl:z:'? HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY 1058%3/1\/ HAMPEL | BELL FAIR WELSH | ALARM MGC%\CGEE LQQ
1 0.55297 0.54484 0.55687 | 0.51413| 0.55451 0.56903 0.54609 0.50258 0.56103 | 0.51351| 0.53017| 0.54960| 0.56313 0.49370 | 0.55488
2 0.56773 0.55020 0.57176 | 0.51164 | 0.56988 0.59201 0.55473 0.50769 0.58011| 0.51419| 0.52770| 0.56031| 0.58298 0.49679 | 0.57029
3 0.57823 0.55616 0.58299 | 0.51046 | 0.58073 0.60672 0.56292 0.51436 0.59290 | 0.51110| 0.52951| 0.56945| 0.59646 0.49173 | 0.58118
4 0.58270 0.55488 0.58761| 0.50803 | 0.58537 0.61425 0.56417 0.51991 0.59909 | 0.50820| 0.52519| 0.57174| 0.60323 0.48865| 0.58584
5 0.59186 0.56007 0.59697 | 0.50458 | 0.59452 0.62496 0.57116 0.51848 0.60964 | 0.50497 | 0.52647| 0.57972| 0.61389 0.48831| 0.59513
3] 0.59663 0.56070 0.60191| 0.50238 | 0.59973 0.63085 0.57420 0.51955 0.61566 | 0.50371| 0.52353| 0.58323| 0.62025 0.48630 | 0.60035
7 0.60004 0.56285 0.60601| 0.50061| 0.60315 0.63547 0.57699 0.51574 0.62035| 0.50400| 0.52407| 0.58639| 0.62503 0.48448 | 0.60387
8 0.60480 0.56522 0.61110| 0.50006 | 0.60827 0.64082 0.58062 0.51647 0.62628 | 0.50074 | 0.52301| 0.59056| 0.63069 0.48063 | 0.60892
9 0.60882 0.56494 0.61480 | 0.49794 | 0.61220 0.64483 0.58304 0.51585 0.63061| 0.50141| 0.52047| 0.59327| 0.63512 0.47943 | 0.61292
10 0.61306 0.56763 0.61996 | 0.49721| 0.61685 0.64918 0.58694 0.51415 0.63582| 0.49844 | 0.52104| 0.59765| 0.64033 0.47713| 0.61761
11 0.61676 0.56909 0.62379 | 0.49724| 0.62054 0.65289 0.58972 0.51322 0.63991| 0.50043| 0.52023| 0.60089 | 0.64428 0.47356 | 0.62133
12 0.61969 0.57087 0.62675| 0.49527 | 0.62344 0.65406 0.59222 0.51229 0.64328 | 0.49844| 0.52060| 0.60346| 0.64681 0.47148 | 0.62421
13 0.62371 0.57278 0.63117 | 0.49425| 0.62748 0.65814 0.59571 0.51098 0.64766 | 0.49962| 0.51975| 0.60720| 0.65115 0.46864 | 0.62828
14 0.62699 0.57366 0.63459 | 0.49477| 0.63083 0.66128 0.59826 0.51126 0.65152 | 0.49795| 0.51853| 0.61000| 0.65502 0.46430 | 0.63166
15 0.63069 0.57713 0.63869 | 0.49513| 0.63444 0.66351 0.60201 0.50708 0.65549| 0.50011| 0.52069| 0.61374| 0.65799 0.46258 | 0.63527
16 0.63301 0.57794 0.64153 | 0.49499| 0.63677 0.66497 0.60397 0.50670 0.65849 | 0.49956| 0.51907| 0.61593| 0.66070 0.45776 | 0.63767
17 0.63631 0.58018 0.64471| 0.49334| 0.63965 0.66689 0.60688 0.50329 0.66179| 0.49929| 0.51990| 0.61877| 0.66297 0.45672 | 0.64050
18 0.63928 0.58212 0.64788 | 0.49384 | 0.64261 0.66867 0.60953 0.50125 0.66481| 0.50032| 0.52020| 0.62153| 0.66570 0.45290 | 0.64348
19 0.64158 0.58374 0.65029 | 0.49428 | 0.64467 0.66996 0.61158 0.50009 0.66766 | 0.50030| 0.52039| 0.62352| 0.66732 0.45028 | 0.64558
20 0.64540 0.58586 0.65451| 0.49595| 0.64825 0.67248 0.61525 0.49881 0.67178| 0.50105| 0.52033| 0.62720| 0.67062 0.44634 | 0.64918
21 0.64905 0.58864 0.65843 | 0.49579| 0.65168 0.67438 0.61867 0.49487 0.67561| 0.50242| 0.52118| 0.63067 | 0.67356 0.44208 | 0.65258
22 0.65159 0.59152 0.66130 | 0.49560 | 0.65405 0.67508 0.62152 0.49231 0.67806 | 0.50322| 0.52281| 0.63335| 0.67490 0.43917 | 0.65495
23 0.65499 0.59378 0.66498 | 0.49705| 0.65686 0.67687 0.62476 0.49023 0.68213| 0.50398 | 0.52238| 0.63636| 0.67719 0.43548 | 0.65777
24 0.65955 0.59673 0.66980 | 0.49793| 0.66103 0.67878 0.62928 0.48815 0.68674| 0.50546 | 0.52253| 0.64082| 0.68026 0.43029 | 0.66198
25 0.66149 0.59939 0.67172 | 0.49742| 0.66224 0.67902 0.63128 0.48416 0.68855| 0.50456 | 0.52444| 0.64234| 0.68084 0.42689 | 0.66310
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EK-37 6. Senaryo da 3. Modele iligskin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar
ES;;JI:;T HUBER |RAMSAY | ANDREW | TUKEY | GGW | TALWAR | CAUCHY ioggiliviv HAMPEL | BELL | FAIR | WELSH | ALARM MGCE:'\ESEE LQQ
26 0.66425| 0.60087 | 0.67464| 0.49680| 0.66457 | 0.67977| 0.63366 0.48231| 0.69137| 050486| 052380 0.64471| 0.68197 0.42429| 0.66548
27 0.66575 0.60252 0.67571| 0.49774| 0.66523 0.67894 0.63511 0.48026 0.69254 | 0.50513 0.52464 | 0.64572 0.68164 0.42022 | 0.66610
28 0.66922 0.60588 0.67956 | 0.49865| 0.66798 0.67990 0.63877 0.47623 0.69592 0.50709 0.52603 | 0.64899 0.68307 0.41580| 0.66885
29 0.67189 0.60896 0.68206 | 0.49837| 0.66986 0.68017 0.64153 0.47295 0.69773 0.50672 0.52794 | 0.65133 0.68355 0.41164 | 0.67067
30 0.67420 0.61050 0.68408 | 0.49834| 0.67127 0.67978 0.64352 0.47173 0.69969 0.50656 0.52811| 0.65293 0.68340 0.40791| 0.67209
31 0.67644 0.61343 0.68590 | 0.49831| 0.67221 0.68002 0.64573 0.46765 0.70139 0.50638 0.52972 | 0.65441 0.68371 0.40345| 0.67305
32 0.67740 0.61493 0.68644 | 0.49770| 0.67229 0.67894 0.64643 0.46472 0.70120 | 0.50561 0.53084 | 0.65470| 0.68243 0.39862 | 0.67305
33 0.68141 0.61787 0.69009 | 0.49789| 0.67514 0.68010 0.65030 0.46099 0.70457 0.50577 0.53120| 0.65789 0.68386 0.39334| 0.67591
34 0.68377 0.62130 0.69229 | 0.49823| 0.67618 0.67932 0.65299 0.45722 0.70552 0.50651 0.53360 | 0.65977 0.68312 0.38842 | 0.67695
35 0.68622 0.62357 0.69395| 0.49878 | 0.67695 0.67874 0.65510 0.45449 0.70624 | 0.50651 0.53460 | 0.66101 0.68236 0.38417| 0.67768
36 0.68796 0.62596 0.69499 | 0.49798 | 0.67721 0.67779 0.65654 0.45023 0.70601 0.50601 0.53706 | 0.66168 0.68117 0.37856 | 0.67791
37 0.68965 0.62691 0.69594 | 0.49806 | 0.67771 0.67732 0.65785 0.44738 0.70598 0.50503 0.53726 | 0.66222 0.68066 0.37460 | 0.67842
38 0.69099 | 0.62952| 0.69679| 0.49687 | 0.67758| 0.67660 | 0.65910 044182 | 0.70534| 0.50369| 0.54036| 0.66254| 0.67935 0.36651| 0.67832
39 0.69191| 0.63100| 0.69707 | 0.49657 | 0.67690| 0.67520 | 0.65994 0.43785| 0.70336 | 0.50270| 0.54414| 0.66218| 0.67780 0.36032| 0.67758
40 0.69217 0.63275 0.69674 | 0.49526 | 0.67602 0.67377 0.66025 0.43317 0.70140 | 0.50112 0.54737| 0.66170| 0.67589 0.35411| 0.67669
41 0.69192| 0.63191| 0.69659 | 0.49526 | 0.67458| 0.67229| 0.66011 0.42935| 0.69814 | 0.49980| 054927 | 0.66061| 0.67418 0.34732| 0.67522
42 0.68978 0.63147 0.69382| 0.49387| 0.67154 0.66936 0.65792 0.42510 0.69360 | 0.49673 0.55519| 0.65740| 0.67070 0.34028 | 0.67213
43 0.69009 | 0.62908| 0.69453| 0.49400 | 0.67143| 0.66869 | 0.65774 0.42075| 069112 | 0.49648| 055789| 0.65720| 0.66996 0.33361| 0.67195
44 0.68763 0.62681 0.69185| 0.49231| 0.66826 0.66547 0.65540 0.41553 0.68580 | 0.49380| 0.56425| 0.65393 0.66669 0.32539 | 0.66877
45 0.68461 0.61870 0.68900 | 0.49224| 0.66527 0.66292 0.65140 0.41175 0.68006 0.49132 0.56914 | 0.65027 0.66400 0.31740| 0.66568
46 0.68066 | 0.61033| 0.68551| 0.49101| 0.66160| 0.65961| 0.64683 040598 | 0.67377| 0.48923| 057821| 0.64593| 0.66035 0.30967 | 0.66194
47 0.67493 0.59923 0.68064 | 0.48935| 0.65739 0.65523 0.64077 0.40051 0.66656 0.48579 0.58835| 0.64073 0.65601 0.30071| 0.65763
48 0.66612| 0.57480| 0.67280| 0.48664 | 0.65077 | 0.64930 | 0.62981 0.39474| 065702 | 0.48121| 0.60498| 0.63263| 0.64974 0.29228 | 0.65094
49 0.65902 0.54931 0.66743 | 0.48578 | 0.64653 0.64449 0.62100 0.38959 0.65006 0.47905 0.62205| 0.62674| 0.64504 0.28508 | 0.64660




EK-38 7. Senaryo da 1. Modele iliskin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari
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?)Sizlijl:z: HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY Zzoggilivlv HAMPEL | BELL FAIR WELSH | ALARM M%ESI\SCEE LQQ
1 0.46053 0.48091 0.46230 | 0.50218 | 0.46156 0.44514 0.47539 0.49059 0.45326 | 0.50312| 0.47159| 0.47118| 0.45135 0.50058 | 0.46122
2 0.44506 0.46734 0.44415| 0.50045| 0.44415 0.42399 0.46062 0.49669 0.43432 | 0.50117| 0.46459| 0.45557| 0.43225 0.50430 | 0.44367
3 0.43701 0.46541 0.43617 | 0.50676 | 0.43616 0.41322 0.45661 0.49992 0.42425| 0.50342| 0.45651| 0.44990| 0.42179 0.50542| 0.43556
4 0.42855 0.46092 0.42732| 0.50616 | 0.42747 0.40303 0.45005 0.50650 0.41462 | 0.50220 | 0.45244| 0.44239| 0.41188 0.50972 | 0.42674
5 0.42366 0.45924 0.42205| 0.50993 | 0.42187 0.39666 0.44695 0.50643 0.40832 | 0.50465| 0.44788| 0.43852| 0.40564 0.51477| 0.42112
3] 0.41920 0.45830 0.41794 | 0.51405| 0.41795 0.39241 0.44431 0.51264 0.40397 | 0.50955| 0.44362| 0.43538| 0.40101 0.52075| 0.41719
7 0.41432 0.45551 0.41168 | 0.51485| 0.41148 0.38577 0.43968 0.51343 0.39712 | 0.51046| 0.44099| 0.43013| 0.39428 0.52485| 0.41067
8 0.40944 0.45452 0.40762| 0.51766 | 0.40754 0.38141 0.43737 0.52089 0.39280 | 0.51009| 0.43606| 0.42723| 0.38963 0.52845| 0.40666
9 0.40710 0.45526 0.40460 | 0.51790| 0.40419 0.37826 0.43608 0.52152 0.38897 | 0.51187| 0.43670| 0.42507| 0.38634 0.53338 | 0.40324
10 0.40307 0.45426 0.40068 | 0.52137 | 0.40048 0.37513 0.43336 0.52534 0.38556 | 0.51351| 0.43383| 0.42186| 0.38245 0.53771| 0.39954
11 0.40022 0.45309 0.39756 | 0.52288 | 0.39736 0.37262 0.43066 0.52906 0.38243 | 0.51424| 0.43184| 0.41908| 0.37973 0.54167 | 0.39643
12 0.39799 0.45274 0.39485| 0.52544 | 0.39482 0.37027 0.42901 0.53475 0.37985| 0.51485| 0.42830| 0.41704| 0.37712 0.54399 | 0.39383
13 0.39484 0.45315 0.39179 | 0.52619| 0.39156 0.36752 0.42754 0.53574 0.37659 | 0.51513| 0.42783| 0.41484| 0.37397 0.54957 |  0.39056
14 0.39413 0.45335 0.39077 | 0.52574| 0.39082 0.36724 0.42683 0.53956 0.37601| 0.51801| 0.42667| 0.41408| 0.37345 0.55268 | 0.38983
15 0.39171 0.45351 0.38828 | 0.52963 | 0.38845 0.36524 0.42525 0.54354 0.37358 | 0.51909| 0.42357| 0.41218| 0.37113 0.55805| 0.38743
16 0.38905 0.45204 0.38506 | 0.52809 | 0.38543 0.36318 0.42233 0.54740 0.37106 | 0.51865| 0.42202| 0.40919| 0.36872 0.56196 | 0.38445
17 0.38764 0.45571 0.38408 | 0.53080| 0.38418 0.36218 0.42291 0.54813 0.36961 | 0.52057| 0.42145| 0.40908| 0.36752 0.56450| 0.38314
18 0.38581 0.45426 0.38176 | 0.53075| 0.38223 0.36109 0.42091 0.55267 0.36799 | 0.52082| 0.42090| 0.40700| 0.36590 0.56947 | 0.38119
19 0.38424 0.45551 0.38070 | 0.53204 | 0.38098 0.36045 0.42038 0.55756 0.36695| 0.52101| 0.41671| 0.40620| 0.36523 0.57332| 0.37995
20 0.38244 0.45505 0.37853 | 0.53191| 0.37921 0.35935 0.41889 0.55763 0.36553 | 0.52166| 0.41832| 0.40462| 0.36379 0.57624| 0.37820
21 0.38332 0.45771 0.37943 | 0.53530| 0.38029 0.36076 0.42024 0.56130 0.36670 | 0.52511| 0.41605| 0.40583| 0.36516 0.58110 | 0.37927
22 0.38240 0.45929 0.37879| 0.53587 | 0.37965 0.36082 0.42003 0.56545 0.36641 | 0.52566| 0.41272| 0.40546| 0.36506 0.58561| 0.37865
23 0.38151 0.46106 0.37794 | 0.53663| 0.37873 0.36069 0.41999 0.56886 0.36573 | 0.52705| 0.41131| 0.40509 | 0.36460 0.58947 | 0.37775
24 0.37919 0.45956 0.37484 | 0.53565| 0.37645 0.35891 0.41706 0.56987 0.36379 | 0.52573| 0.41134| 0.40234| 0.36266 0.59262| 0.37549
25 0.37942 0.46232 0.37528 | 0.53767| 0.37682 0.36006 0.41810 0.57373 0.36447 | 0.52792| 0.40812| 0.40308| 0.36369 0.59693 | 0.37585
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EK-39 7. Senaryo da 1. Modele iligskin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar
?)Sizl:jl:z: HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY F\;LO‘L{JSEIZVIV HAMPEL | BELL FAIR WELSH | ALARM M%%TCEE LQQ
26 0.37802 0.46221 0.37376 0.53748 0.37565 0.35965 0.41702 0.57591 0.36365 0.52782 0.40761 0.40186 0.36301 0.59906 0.37471
27 0.37896 0.46395 0.37457| 0.53859| 0.37673 0.36123 0.41804 0.57811 0.36514 | 0.52912 0.40699 | 0.40293 0.36447 0.60272 | 0.37581
28 0.37866 0.46607 0.37442| 0.53983 | 0.37669 0.36183 0.41837 0.58193 0.36546 0.53098 0.40443 | 0.40312 0.36496 0.60865| 0.37580
29 0.37894 0.46891 0.37483| 0.54143| 0.37721 0.36316 0.41936 0.58560 0.36622 0.53297 0.40065| 0.40396 0.36605 0.61307 | 0.37634
30 0.37640 0.46957 0.37227| 0.54087 | 0.37487 0.36139 0.41770 0.58669 0.36425| 0.53252 0.40181| 0.40203 0.36417 0.61509 | 0.37403
31 0.37476 0.46884 0.37009 | 0.53994 | 0.37335 0.36045 0.41580 0.58729 0.36318 0.53176 0.40257 | 0.40024 | 0.36302 0.61728 | 0.37254
32 0.37492 0.47099 0.37031| 0.54039| 0.37371 0.36157 0.41660 0.59047 0.36403 0.53359 0.39914 | 0.40084 | 0.36408 0.62233| 0.37294
33 0.37598 0.47331 0.37134| 0.54148 | 0.37506 0.36372 0.41758 0.59403 0.36582 0.53419 0.39680 | 0.40196 0.36604 0.62721| 0.37431
34 0.37493 0.47485 0.37017| 0.54137| 0.37427 0.36363 0.41707 0.59530 0.36549 0.53486 0.39441| 0.40139 0.36574 0.63030| 0.37357
35 0.37515 0.47751 0.37052| 0.54204 | 0.37476 0.36491 0.41779 0.59832 0.36651 0.53624 | 0.39203| 0.40205| 0.36691 0.63422 | 0.37411
36 0.37468 0.47838 0.36965| 0.54171| 0.37449 0.36528 0.41740 0.59954 0.36669 0.53604 | 0.39184 | 0.40166 0.36712 0.63799 | 0.37387
37 0.37676 0.48186 0.37208 | 0.54453| 0.37695 0.36858 0.41982 0.60366 0.36969 0.53907 0.38609 | 0.40419 0.37029 0.64441| 0.37637
38 0.37415 0.48177 0.36875 0.54092 0.37451 0.36682 0.41714 0.60257 0.36774 0.53613 0.38758 0.40150 0.36834 0.64454 0.37397
39 0.37580 0.48491 0.37067 0.54264 0.37645 0.36929 0.41939 0.60618 0.37013 0.53933 0.38356 0.40372 0.37071 0.65028 0.37596
40 0.37541 0.48742 0.36998 | 0.54236| 0.37643 0.37029 0.41906 0.60706 0.37069 0.53961 0.38100| 0.40346 0.37143 0.65447| 0.37598
41 0.37370 0.48600 0.36759 0.54046 0.37507 0.36962 0.41693 0.60828 0.36985 0.53749 0.38138 0.40159 0.37063 0.65636 0.37466
42 0.37384 0.48970 0.36806 | 0.53980| 0.37564 0.37082 0.41791 0.60880 0.37102 0.53832 0.37809 | 0.40247 0.37169 0.65970 | 0.37527
43 0.37446 0.49135 0.36838 0.53983 0.37672 0.37256 0.41844 0.61086 0.37260 0.53877 0.37540 0.40320 0.37336 0.66358 0.37638
44 0.37311 0.49304 0.36698 | 0.53751| 0.37604 0.37284 0.41733 0.61083 0.37259 0.53789 0.37284 | 0.40236 0.37335 0.66693 | 0.37575
45 0.37290 0.49518 0.36638 | 0.53697 | 0.37641 0.37378 0.41731 0.61212 0.37351 0.53774| 0.36813| 0.40239 0.37420 0.67211| 0.37616
46 0.36963 0.49467 0.36259 0.53350 0.37399 0.37226 0.41405 0.61119 0.37161 0.53486 0.36952 0.39943 0.37240 0.67301 0.37378
47 0.36951 0.49710 0.36272 | 0.53223| 0.37490 0.37385 0.41431 0.61154 0.37307 0.53458 0.36526 | 0.39999 0.37398 0.67680 | 0.37471
48 0.36750 0.49913 0.36133 0.52995 0.37471 0.37456 0.41293 0.61057 0.37333 0.53338 0.36455 0.39921 0.37440 0.68041 0.37456
49 0.36395 0.49838 0.35817| 0.52683| 0.37323 0.37404 0.40984 0.61103 0.37242 0.53037 0.36038 | 0.39689 0.37362 0.68523 | 0.37313




EK-40 7. Senaryo da 2. Modele iliskin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari
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?)Szzlijl:z: HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY Zzoggilivlv HAMPEL | BELL FAIR WELSH | ALARM M%ESI\SCEE LQQ
1 0.45935 0.47639 0.45978 | 0.49992 | 0.45953 0.44445 0.47074 0.49234 0.45236 | 0.50221| 0.47247| 0.46745| 0.45033 0.49737| 0.45932
2 0.44317 0.46685 0.44201| 0.50186| 0.44189 0.42156 0.45896 0.49350 0.43250 | 0.49959| 0.46575| 0.45372| 0.42979 0.50318 | 0.44140
3 0.43485 0.46162 0.43408 | 0.50471| 0.43429 0.41164 0.45287 0.49970 0.42258 | 0.50291| 0.45721| 0.44751| 0.42018 0.50629 | 0.43367
4 0.42894 0.45921 0.42755| 0.50735| 0.42794 0.40332 0.44875 0.50279 0.41463 | 0.50456| 0.45317| 0.44247| 0.41198 0.51107 | 0.42731
5 0.42245 0.45758 0.42084 | 0.51050| 0.42102 0.39584 0.44481 0.50843 0.40764 | 0.50841| 0.44650| 0.43723| 0.40478 0.51729| 0.42025
3] 0.41620 0.45435 0.41422 | 0.51281| 0.41416 0.38864 0.43996 0.50928 0.40023 | 0.50790| 0.44631| 0.43184| 0.39752 0.51852 | 0.41341
7 0.41271 0.45501 0.41062 | 0.51305| 0.41074 0.38479 0.43827 0.51433 0.39641 | 0.50901| 0.44249| 0.42947| 0.39328 0.52376 | 0.40989
8 0.40661 0.44983 0.40421| 0.51549| 0.40454 0.37889 0.43256 0.52192 0.38991 | 0.50622| 0.43585| 0.42354| 0.38716 0.52728 | 0.40366
9 0.40348 0.44809 0.39994 | 0.51788| 0.40017 0.37479 0.42945 0.52380 0.38538 | 0.50877| 0.43482| 0.42009| 0.38249 0.53273 | 0.39929
10 0.40137 0.45047 0.39862 | 0.51956| 0.39870 0.37322 0.42964 0.52629 0.38361 | 0.51054| 0.43371| 0.41966| 0.38081 0.53702| 0.39776
11 0.39623 0.44741 0.39311| 0.52196| 0.39341 0.36829 0.42529 0.52656 0.37826 | 0.51096| 0.43302| 0.41476| 0.37531 0.53932 | 0.39243
12 0.39557 0.44928 0.39261| 0.52120| 0.39280 0.36810 0.42577 0.53370 0.37767 | 0.51234| 0.43048| 0.41487| 0.37502 0.54282| 0.39187
13 0.39203 0.44785 0.38835| 0.52276| 0.38858 0.36436 0.42280 0.53587 0.37345| 0.51384| 0.43017| 0.41135| 0.37081 0.54791| 0.38755
14 0.39027 0.44751 0.38705| 0.52508 | 0.38743 0.36396 0.42156 0.53864 0.37255| 0.51479| 0.42593| 0.41023| 0.37012 0.55251 | 0.38643
15 0.38796 0.44775 0.38473| 0.52577| 0.38516 0.36212 0.42014 0.54343 0.37026 | 0.51554 | 0.42334| 0.40844| 0.36803 0.55705| 0.38414
16 0.38759 0.44943 0.38437 | 0.52886| 0.38485 0.36228 0.42038 0.54759 0.36995| 0.51890| 0.42150| 0.40862| 0.36780 0.56195| 0.38383
17 0.38553 0.44966 0.38221| 0.53119| 0.38283 0.36091 0.41911 0.54873 0.36823 | 0.51934| 0.42047| 0.40695| 0.36616 0.56527| 0.38181
18 0.38114 0.44677 0.37706 | 0.52844| 0.37834 0.35697 0.41465 0.55105 0.36379 | 0.51748| 0.41953| 0.40223| 0.36192 0.57002 | 0.37730
19 0.38205 0.44854 0.37834| 0.53130| 0.37955 0.35897 0.41594 0.55644 0.36522 | 0.51980| 0.41823| 0.40370| 0.36365 0.57207| 0.37851
20 0.37963 0.44844 0.37567 | 0.53190| 0.37713 0.35714 0.41381 0.55874 0.36302 | 0.51972| 0.41423| 0.40141| 0.36154 0.57674| 0.37608
21 0.37821 0.44895 0.37429 | 0.53148| 0.37584 0.35644 0.41322 0.55816 0.36200 | 0.51974| 0.41776| 0.40043| 0.36072 0.57884 | 0.37481
22 0.37820 0.45051 0.37444| 0.53374| 0.37609 0.35727 0.41407 0.56260 0.36237 | 0.52225| 0.41421| 0.40106| 0.36131 0.58317| 0.37504
23 0.37711 0.45165 0.37344| 0.53511| 0.37520 0.35693 0.41336 0.56636 0.36169 | 0.52409| 0.41126| 0.40046| 0.36081 0.58799 | 0.37415
24 0.37584 0.45254 0.37204 | 0.53566 | 0.37419 0.35675 0.41256 0.56862 0.36106 | 0.52379| 0.41068| 0.39949| 0.36027 0.58991| 0.37319
25 0.37580 0.45503 0.37235| 0.53660| 0.37441 0.35730 0.41355 0.57078 0.36156 | 0.52564 | 0.41051| 0.40009 | 0.36093 0.59219 | 0.37341
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EK-41 7. Senaryo da 2. Modele iligkin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar
?)SZZI;JI:EI':T HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY Zzoggilivlv HAMPEL | BELL FAIR WELSH | ALARM M%%TCEE LQQ
26 0.37391 0.45282 0.37005 0.53605 0.37278 0.35643 0.41138 0.57497 0.36009 0.52490 0.40902 0.39806 0.35982 0.59800 0.37180
27 0.37464 0.45506 0.37119| 0.53755| 0.37379 0.35820 0.41264 0.57897 0.36150 | 0.52717 0.40581| 0.39937 0.36143 0.60313| 0.37283
28 0.37148 0.45427 0.36750 | 0.53614 | 0.37082 0.35578 0.40980 0.57828 0.35886 0.52565| 0.40617 | 0.39636 0.35881 0.60421| 0.36988
29 0.37099 0.45466 0.36736 | 0.53663| 0.37079 0.35687 0.40960 0.58051 0.35925| 0.52608 0.40468 | 0.39636 0.35952 0.60754 | 0.36991
30 0.37208 0.45772 0.36843| 0.53920| 0.37216 0.35858 0.41106 0.58475 0.36096 0.52919 0.40041| 0.39778 0.36131 0.61406 | 0.37129
31 0.37028 0.45796 0.36670| 0.53813| 0.37067 0.35774 0.40978 0.58649 0.35973 0.52862 0.40135| 0.39650| 0.36031 0.61627 | 0.36983
32 0.36903 0.45848 0.36543 | 0.53805| 0.36984 0.35764 0.40875 0.58910 0.35935| 0.52868 0.39835| 0.39563 0.36004 0.62001 | 0.36904
33 0.36890 0.45858 0.36532| 0.53838 | 0.37016 0.35875 0.40911 0.58972 0.35999 0.52958 0.39912| 0.39594| 0.36091 0.62303 | 0.36938
34 0.36923 0.46083 0.36586 | 0.53873| 0.37097 0.36016 0.40971 0.59255 0.36122 0.53036 0.39569 | 0.39666 0.36229 0.62738 | 0.37024
35 0.37013 0.46179 0.36706 | 0.53994 | 0.37224 0.36233 0.41079 0.59521 0.36305| 0.53181 0.39330| 0.39796 0.36424 0.63052 | 0.37156
36 0.36708 0.46154 0.36336 | 0.53755| 0.36950 0.36024 0.40791 0.59646 0.36061 0.52990 | 0.39433| 0.39496 0.36193 0.63318| 0.36883
37 0.36924 0.46431 0.36587 | 0.53881| 0.37210 0.36352 0.41030 0.59729 0.36361 0.53262 0.39240| 0.39765 0.36509 0.63626 | 0.37148
38 0.36804 0.46434 0.36473 0.53806 0.37149 0.36355 0.40952 0.60044 0.36347 0.53176 0.38984 0.39693 0.36503 0.63990 0.37091
39 0.36812 0.46609 0.36480 0.53779 0.37213 0.36500 0.40971 0.60066 0.36451 0.53246 0.38922 0.39740 0.36632 0.64255 0.37159
40 0.36698 0.46526 0.36383| 0.53727| 0.37159 0.36539 0.40876 0.60260 0.36454 | 0.53179 0.38745| 0.39670| 0.36644 0.64600 | 0.37110
41 0.36853 0.46754 0.36581 0.53731 0.37383 0.36821 0.41076 0.60423 0.36710 0.53357 0.38471 0.39900 0.36920 0.64955 0.37338
42 0.36598 0.46694 0.36316| 0.53670| 0.37205 0.36710 0.40850 0.60498 0.36565 0.53280| 0.38397| 0.39690| 0.36797 0.65282 | 0.37163
43 0.36519 0.46627 0.36240 0.53487 0.37208 0.36800 0.40751 0.60482 0.36615 0.53199 0.38225 0.39661 0.36866 0.65532 0.37171
44 0.36504 0.46701 0.36264 | 0.53506 | 0.37304 0.36942 0.40787 0.60634 0.36736 0.53263 0.37914 | 0.39722 0.37004 0.65920 | 0.37270
45 0.36275 0.46578 0.36067 | 0.53241| 0.37204 0.36915 0.40597 0.60548 0.36666 0.53098 0.38037| 0.39590| 0.36968 0.66058 | 0.37173
46 0.36366 0.46530 0.36225 0.53317 0.37411 0.37146 0.40681 0.60773 0.36881 0.53236 0.37524 0.39753 0.37204 0.66537 0.37382
47 0.36049 0.46306 0.35964 | 0.53074| 0.37279 0.37049 0.40411 0.60710 0.36706 0.53095 0.37488 | 0.39587 0.37100 0.66784 | 0.37253
48 0.35975 0.45912 0.36070 0.52971 0.37462 0.37243 0.40374 0.60688 0.36821 0.53041 0.37409 0.39697 0.37311 0.67034 0.37438
49 0.35559 0.44942 0.35754| 0.52717| 0.37311 0.37124 0.39882 0.60575 0.36546 0.52848 0.37464 | 0.39432 0.37190 0.67464 | 0.37287




EK-42 7. Senaryo da 3. Modele iliskin bozulum oran araligi 1 ile 25 arasindaki ortalama TOPSIS puanlari
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?)SZZI;JI:EI'T HUBER | RAMSAY | ANDREW | TUKEY GGW | TALWAR | CAUCHY R&OSl{JgiIiVIV HAMPEL | BELL FAIR WELSH | ALARM MGC%\CGEE LQQ
1 0.55104 0.54273 0.55539 | 0.50674 | 0.55306 0.56807 0.54389 0.50723 0.55932| 0.51161| 0.52700| 0.54794| 0.56215 0.49366 | 0.55351
2 0.56630 0.54888 0.56969 | 0.50982| 0.56782 0.58973 0.55313 0.50864 0.57752| 0.51017| 0.52846| 0.55853| 0.58051 0.49667 | 0.56822
3 0.57729 0.55383 0.58194 | 0.50919 | 0.57970 0.60598 0.56094 0.51327 0.59208 | 0.50938 | 0.52712| 0.56786| 0.59585 0.49093 | 0.58016
4 0.58454 0.55737 0.58973| 0.50413| 0.58724 0.61574 0.56676 0.51853 0.60071| 0.50687| 0.52772| 0.57424| 0.60464 0.49129 | 0.58781
5 0.58846 0.55771 0.59346 | 0.50593| 0.59113 0.62149 0.56816 0.51738 0.60630 | 0.50536 | 0.52533| 0.57621| 0.61046 0.48854 | 0.59179
3] 0.59813 0.56217 0.60324 | 0.50219| 0.60085 0.63224 0.57574 0.51670 0.61694 | 0.50601| 0.52583| 0.58457 | 0.62151 0.48705| 0.60146
7 0.59921 0.56176 0.60487 | 0.49854 | 0.60225 0.63466 0.57582 0.51870 0.61953| 0.50075| 0.52291| 0.58522| 0.62420 0.48547 | 0.60293
8 0.60268 0.56281 0.60883 | 0.50054 | 0.60614 0.63840 0.57881 0.51693 0.62339| 0.50290| 0.52230| 0.58853| 0.62799 0.48324 | 0.60683
9 0.60904 0.56544 0.61536 | 0.49882| 0.61251 0.64513 0.58332 0.51704 0.63111| 0.50123| 0.52087| 0.59370| 0.63557 0.47946 | 0.61326
10 0.61356 0.56801 0.61985| 0.49710| 0.61678 0.64920 0.58706 0.51490 0.63585| 0.49929| 0.52157| 0.59761| 0.64018 0.47614 | 0.61749
11 0.61424 0.56769 0.62060 | 0.49828 | 0.61775 0.64919 0.58711 0.51257 0.63700 | 0.50014 | 0.52065| 0.59797| 0.64104 0.47486 | 0.61852
12 0.61904 0.57045 0.62629 | 0.49516| 0.62297 0.65446 0.59138 0.51311 0.64281| 0.49836| 0.52060| 0.60277| 0.64683 0.46951 | 0.62379
13 0.62188 0.57144 0.62925| 0.49344 | 0.62547 0.65631 0.59391 0.51138 0.64579 | 0.49914 | 0.51942| 0.60526 | 0.64965 0.46891 | 0.62625
14 0.62433 0.57368 0.63155| 0.49324| 0.62783 0.65762 0.59602 0.50798 0.64814 | 0.49997| 0.52120| 0.60748| 0.65138 0.46672 | 0.62863
15 0.63008 0.57668 0.63772| 0.49419| 0.63370 0.66238 0.60093 0.50622 0.65484 | 0.49896 | 0.52102| 0.61273| 0.65724 0.46133 | 0.63453
16 0.62943 0.57518 0.63696 | 0.49266| 0.63270 0.66118 0.60001 0.50535 0.65398 | 0.49712| 0.51946| 0.61171| 0.65631 0.46044 | 0.63352
17 0.63544 0.57970 0.64363 | 0.49203| 0.63886 0.66567 0.60581 0.50445 0.66068 | 0.49897 | 0.52088| 0.61776| 0.66208 0.45710 | 0.63973
18 0.63694 0.58042 0.64513 | 0.49428 | 0.64001 0.66611 0.60709 0.50193 0.66219 | 0.49908 | 0.52068| 0.61899 | 0.66271 0.45506 | 0.64089
19 0.63991 0.58212 0.64834 | 0.49376| 0.64298 0.66825 0.60959 0.49959 0.66601| 0.49781| 0.51992| 0.62165| 0.66549 0.45140 | 0.64388
20 0.64425 0.58601 0.65365| 0.49381| 0.64727 0.67118 0.61447 0.49642 0.67069 | 0.50107 | 0.52145| 0.62644| 0.66960 0.44768 | 0.64816
21 0.64674 0.58806 0.65637 | 0.49382| 0.64950 0.67230 0.61683 0.49273 0.67318 | 0.50035| 0.52243| 0.62879| 0.67155 0.44306 | 0.65037
22 0.65024 0.58936 0.65984 | 0.49449| 0.65264 0.67378 0.61976 0.49152 0.67697| 0.50081| 0.52157| 0.63169| 0.67363 0.44100 | 0.65353
23 0.65237 0.59232 0.66205| 0.49553 | 0.65404 0.67387 0.62226 0.48931 0.67897 | 0.50249| 0.52359| 0.63369| 0.67406 0.43745| 0.65491
24 0.65382 0.59296 0.66332| 0.49496| 0.65508 0.67403 0.62323 0.48741 0.68047| 0.50143| 0.52345| 0.63464| 0.67456 0.43433 | 0.65600
25 0.65718 0.59663 0.66717 | 0.49561| 0.65812 0.67501 0.62715 0.48399 0.68399 | 0.50260| 0.52536| 0.63814| 0.67646 0.43116 | 0.65900
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EK-43 7. Senaryo da 3. Modele iligkin bozulum oran aralig1 26 ile 49 arasindaki ortalama TOPSIS puanlar
ES;;JI:;T HUBER |RAMSAY | ANDREW | TUKEY | GGW | TALWAR | CAUCHY ioggiliviv HAMPEL | BELL | FAIR | WELSH | ALARM MGCE:'\ESEE LQQ
26 0.65899 | 059751 |  0.66904 | 0.49466| 0.65943| 0.67495| 0.62870 0.48266 | 0.68561| 0.50271| 052489 0.63975| 0.67659 0.42808 | 0.66030
27 0.66152 0.60101 0.67152| 0.49449| 0.66129 0.67512 0.63143 0.47822 0.68786 0.50332 0.52762 | 0.64207 0.67734 0.42477| 0.66217
28 0.66388 0.60201 0.67340 | 0.49509 | 0.66258 0.67539 0.63329 0.47560 0.68982 0.50280| 0.52693| 0.64341 0.67790 0.42070| 0.66339
29 0.66440 0.60335 0.67365| 0.49350| 0.66248 0.67381 0.63381 0.47361 0.68993 0.50188 0.52836| 0.64355| 0.67644 0.41832| 0.66328
30 0.66733 0.60607 0.67632 | 0.49443| 0.66437 0.67382 0.63672 0.46991 0.69219 0.50255| 0.52916| 0.64601 0.67673 0.41420| 0.66520
31 0.66882 0.60805 0.67756 | 0.49375| 0.66490 0.67338 0.63831 0.46640 0.69301 0.50208 0.53099| 0.64705| 0.67659 0.41179| 0.66568
32 0.67018 0.60995 0.67890| 0.49362| 0.66519 0.67234 0.63985 0.46357 0.69371 0.50186 0.53189| 0.64788 0.67558 0.40742 | 0.66596
33 0.67047 0.61127 0.67844 | 0.49220| 0.66453 0.67052 0.63985 0.45898 0.69290 | 0.50073 0.53360 | 0.64738 0.67356 0.40465| 0.66528
34 0.67025 0.61140 0.67763| 0.49179| 0.66313 0.66806 0.63949 0.45753 0.69139 0.49967 0.53382| 0.64632 0.67085 0.40225| 0.66384
35 0.67133 0.61264 0.67813| 0.49059| 0.66295 0.66732 0.64046 0.45347 0.69114 | 0.49866 0.53500 | 0.64666 0.66974 0.39921| 0.66365
36 0.67260 0.61477 0.67875| 0.48997 | 0.66287 0.66595 0.64185 0.44927 0.69081 0.49823 0.53733| 0.64701 0.66847 0.39561| 0.66360
37 0.67266 0.61552 0.67821| 0.48921| 0.66180 0.66423 0.64189 0.44571 0.68912 0.49722 0.53888 | 0.64633 0.66645 0.39365| 0.66251
38 0.67060| 0.61535| 0.67576| 0.48674| 0.65887| 0.66112| 0.63993 044230 | 0.68556 | 0.49429| 054047 | 0.64370| 0.66294 0.39086 | 0.65956
39 0.66826 | 0.61442| 0.67248| 0.48505| 0.65529| 0.65739| 0.63762 043876 | 0.68138| 0.49240| 0.54205| 0.64053| 0.65848 0.39079|  0.65600
40 0.66578 0.61436 0.66928 | 0.48367 | 0.65150 0.65371 0.63570 0.43496 0.67669 0.49100| 0.54465| 0.63730| 0.65460 0.38819| 0.65214
41 0.66263| 0.61117 | 0.66529 | 0.48204 | 0.64752| 0.64941| 0.63188 043270 0.67170| 0.48843| 054510 0.63304| 0.64974 0.38940 | 0.64813
42 0.65746 0.60954 0.65999 | 0.47937| 0.64194 0.64431 0.62772 0.42934 0.66460 | 0.48597 0.54773| 0.62794 | 0.64429 0.38921| 0.64251
43 0.65115| 0.60371| 0.65279| 0.47705| 0.63493| 0.63806 | 0.62083 042850 | 0.65642 | 0.48277| 054607 | 0.62068| 0.63754 0.39396 | 0.63551
44 0.64541 0.59965 0.64700| 0.47517| 0.62892 0.63275 0.61551 0.42654 0.64910| 0.48120| 0.54707 | 0.61483 0.63190 0.39685| 0.62943
45 0.63775 0.59344 0.63877| 0.47291| 0.62115 0.62541 0.60804 0.42530 0.63997 0.47889 0.54582 | 0.60703 0.62435 0.40295| 0.62164
46 0.63125| 058769 | 0.63162| 0.47154| 0.61446| 061918 | 0.60174 042584 | 0.63224| 0.47766| 054510 0.60028| 0.61769 0.40821| 0.61495
47 0.62394 0.57994 0.62418 | 0.47028 | 0.60759 0.61265 0.59429 0.42648 0.62383 0.47656 0.54260 | 0.59328 0.61098 0.41423| 0.60806
48 0.61575| 0.57465| 0.61597 | 0.46955| 0.59982| 0.60536 | 0.58676 042827 | 061506 | 0.47599| 054135| 0.58570| 0.60329 0.42038 |  0.60027
49 0.60906 0.56730 0.60948 | 0.46950 | 0.59399 0.59953 0.58042 0.43037 0.60781 0.47681 0.53845| 0.57982 0.59745 0.42688 | 0.59440









