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OZET

ORTAK DEGISKENE GORE DUZELTILMIi$S ROC EGRiSi YONTEMi VE
BiR UYGULAMA

ROC Analizi, bir hastaligin tamisinda yararlanilan laboratuar testlerinden elde
edilen sayisal sonuclarin hangi degerlerinin bir hastalig1 ya da fenomenin varligini isaret
ettigini gecerli ve giivenilir olarak ortaya koymada ¢ok yaygin olarak yararlanilan bir
yontemdir. Hastaliklarin bir¢ogunun tanisin1 koyarken risk faktorleri ve ortak degisken-
lerin degerleri laboratuar testinden elde edilen biomarker’lar lizerinde etkide bulunmak-
tadir. Ortak degiskenler ile biomarker arasindaki korelasyon diizeyleri Hasta ve Saglam-
larm ayrimina onemli katkilar saglamaktadir. Bircok ¢alismada Yalanci Pozitif ve Ya-
lanc1 Negatif sonuglarin minimize edilmesinde ortak degiskenlere gore diizeltmelerin
esik degerlerinin belirlenmesinde etkin olacagi ve tami testi performansini artiracagi

yoniinde sonuglar alinmigtir.

Bu arastirmada, benzetim c¢alismalarindan yararlanarak diizeltilmis ROC egrisi
altinda kalan alamin belirli kosullardaki degisiminin iki Degiskenli Normal Dagilim

modeli ile incelenmesi ve bu algoritmanin gercek verilerle uygulanmasi amaclanmisgtir.

Benzetim calismasina gore, biomarker parametreleri saglam grupta sabit ve has-
ta grupta saglam gruba gore daha diisiik veya esit ise hem Diizeltilmis AUC hem de
AUC’nin diisiik degerler aldigi bulunmus ancak aralarinda 6nemli fark goriilmemistir.
Hasta grupta daha yiiksek biomarker parametreleri oldugunda ROC egrisi altinda kalan
alan belirgin sekilde yiiksek bulunmustur. Bu durumda biomarker ile ortak degisken
arasindaki korelasyon hasta grupta yiiksek ve AUC=0.75 ise Diizeltilmis AUC ile AUC

arasindaki fark onemli bulunmaktadir.

Prostat Kanseri tanist koymada yararlanilan bir biomarker olan PSA’nin ayirt
ediciliginin yasa gore diizeltmeli olarak incelendigi ornekte diizeltilmis AUC degerinin

diizeltilmemis AUC degerine gore daha yiiksek oldugu bulunmustur.



Diizeltilmis ROC modelinin uygulanabilir olmasi i¢in g(Ys) ile g(Yy) nin mo-
noton artan transformasyonu gerekmektedir. Dolayisiyla verilerin normal dagilimdan
gelmesi gerekmektedir. Ortak degisken ile biomarker dagilimlarimin Cift Iki Degiskenli
Normal Dagilim gostermesi gerekmektedir. Biomarker, Hasta Saglam ayrimini iyi yapi-
yorsa (AUCZ=0.85) ek bir degiskene ihtiyag duyulmamaktadir. AUC=0.85 ise Z’ye
AUC’deki azalmaya bagh olarak gereksinim vardir. Z'nin Y ile Hasta ve Saglam grup-
taki korelasyonlar1 pg = py(ps +0.05 = py +0.05) olmasi durumunda Z’nin ayirima
etkisi olmamaktadir. pg = 0 ve py =0.50 oldugu durumlarda Z’nin dikkate alinmasi
gerekebilir. Eger biomarker Hasta ve Saglamlar1 iyi sekilde ayirabiliyorsa bu durumda
Z’ye gerek yoktur. ps = 0 ve py =0.50 ise ve AUC=0.75 ise bu durumda Z’nin mode-

le katilmasi gerekir. ng = ny <50 durumunda model etkili bigimde ¢aligmamaktadir.

Anahtar Kelimeler: ROC, Diizeltilmis ROC, Ortak Degisken, PSA, Binormal Diizel-
tilmis ROC, Benzetim, iki Degiskenli Normal Dagilim.
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SUMMARY

COVARIATE ADJUSTED ROC CURVE (ADJUSTED ROC) ANALYSIS AND
AN APPLICATION

ROC analysis is a very commonly used method to indicate which values of
numeric data from laboratory tests used for a disease diagnosis points a disease or exis-
tence of a phenomenon in a valid and a reliable way. When diagnosing most illnesses,
risk factors and values of covariates affect biomarkers used in laboratory tests. Correla-
tion levels between covariates and biomarkers contribute the distinction of healthy and
sick individuals. In most studies, it is concluded that, in order to minimize false posi-
tives and false negatives, adjustments based on covariates could be effective in deter-

mining the threshold values and increase the performance of the diagnosis test

Aim of this study is to analyze the change of the area under the Adjusted
ROC curve in certain conditions via Binormal Distribution model using simulation stu-

dies and application of this algorithm to real data.

According to the simulation study, if biomarker parameters in healthy group
is constant and is lower or equal in healthy group than/to patient group, both Adjusted
AUC and AUC have small values and, no significant difference is found between them.
The area under the ROC curve was significantly larger when there biomarker parame-
ters in patient group were higher. In this case, if the correlation between the covariate
and biomarker is high in patient group and if AUCZ0.75, then there is significant dif-
ference between Adjusted AUC and AUC.

In the samples in which distinguishing power of PSA, a biomarker used for
prostate cancer diagnosis, was analyzed based on adjustments by age. It was found that

adjusted AUC value was higher than unadjusted AUC value

For the Adjusted ROC model being applicable, monotone increasing trans-
formation of g(Ys) and g(Yy) is needed. Therefore, data must come from normal distri-

bution. Covariate and biomarker distributions must show Double Binormal Distribution.
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If the biomarker can distinguish sick and healthy individuals correctly (AUC=0.85),
then an additional variable is not needed. If AUC=0.85, Z is needed in relation to the
decrease on AUC. When correlation of Z and Y in sick and healthy group is ps =
pru(ps +0.05 = py +0.05), Z does not have any effect on distinguishing. Z must be tak-
en into account when pg = 0 and py =0.50. If the biomarker can distinguish sick and
healthy individuals correctly, then Z is not needed. If pg = 0 and py =0.50, and if AUC
=0.75, then Z must be included in the model. Model does not work well when ng =

ny <50.

Keywords: ROC, Adjusted ROC, Covariate, PSA, Binormal Adjusted ROC, Simula-

tion, Binormal Distribution.
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1- GIRIS

Tipta hastaliklarin tanisinda laboratuar testlerinden 6nemli oranda yararlanilir.
Giiniimiizde bireylerin hematolojik, biyokimyasal, histo-patolojik 6zelliklerini (degis-
ken) belirleyen sayisiz test bulunmaktadir. Bu testlerden elde edilen degerler, hastalikla-
rin tanisinda radyolojik goriintiilleme bulgular, fiziksel ve girisimsel muayene bulgular
yaninda hekimin en énemli basvuru kaynaklaridir. Bireylerin biyolojik 6zelliklerini gos-
teren laboratuar testlerinin sonuglart (Y degiskeni, biomarker) Hasta ve Saglam birey-
lerde Oolgiilebildiklerinden dogrudan hastalig1 isaret edecek bicimde Olciilemezler.
Biomarker’larin hangi degerden daha biiylik ya da daha kiiclik olduklarinda hastalig
belirttiklerinin giivenilir bi¢imde ortaya konmasi gerekir. Biomarker’larin Hasta-Saglam
ayiriminda kullanilmasi i¢in uygun kesim noktalarinin (cut-off, cut point) gecerli ve

giivenilir bicimde belirlenmesi gerekir (30, 31, 33, 35, 47).

Y degiskeni Saglikli (Saglam) ve Hasta bireylerde gozlenebilen bir degisken ol-
sun. Y degerleri Saglam bireylerde belirli bir degerden daha biiyiik ya da daha diisiik
degerler aldiklarinda patolojiler ortaya c¢ikmaktadir. Acaba patoloji baslangi¢c siniri
(biomarker’in hastaligi belirtme baglangi¢ degeri, patolojik sinir) nedir? Hangi degeri,
bireyleri hasta ya da saglam diye ayirmada sinir deger, esik deger (threshold) olarak
kullanmak gerekir? Bu sorularin cevaplarinin bulunmasi amaciyla kesim noktalar1 olus-
turulmasi, hasta ve saglam bireyleri dogru olarak ayiran belirli bir kesim noktasini ala-
rak tanilarda kullanmak gerekir. Bu islem i¢in en yaygin kullanimi olan yontem ROC

Analizi’dir (33, 47, 52, 54, 58).

ROC Analizi (ROC Egrisi Yontemi, Receiver Operating Characteristics Curve),
bir hastaligin tanisinda yararlanilan laboratuar testlerinden, girisimsel sonu¢lardan ya da
fiziksel muayenelerden elde edilen sayisal sonuclarin hangi degerlerinin (Y>k, Y<k) bir
hastalig1 ya da fenomenin varligimi isaret ettiini gecerli ve giivenilir olarak ortaya

koymada ¢ok yaygin olarak yararlanilan bir yontemdir (35, 47).

ROC Analizi, toplumdaki tiim Saglam ve Hasta bireylerde Y nin olgiilebilen bir

degisken olmasi durumunda incelenen X hastaliginin tamisinda Hastalar1 Saglamlardan
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ayirmada yararlanilacak esik degerin, Yalanci Pozitif ve Yalanci Negatif sonuclarin
minimum olmasim saglayacak bir deger olmasi1 gerekir. Y nin Hasta ve Saglam grupta
yaklagik parametreli dagilim gostermesi, Y degerlerinin tanida kullamimim giiclestir-
mektedir. Ayrica Y ile birlikte degisime sahip olan ortak degiskenlerin (Z;, Zo, ... , Z,)

bulunmasi kararlarin gegerlilik ve tutarliligini 6nemli dlgiide etkilemektedir.

Incelenen X Hastaliginin spesifik semptomlariin simrlilig: ve hastalikta gozle-
nen Y, Yo, ..., Y, gibi degiskenlerin Saglam bireylerde de gozleniyor olmasi tani asa-
masinda onemli hatalara yol agabilmektedir. ROC analizi Hasta ve Saglam bireylerde
gozlenen Yy, Yo, ..., Y, ozelliklerinin hangi esik degerinin hastaligin tanisinda kullani-
labilecegini objektif olarak belirlemede 6nemli katkilara sahiptir. Oznel (subjektif) yar-
gilarla karar vermek yerine nesnel (objektif) degerlendirmelerle karar vermek i¢in labo-
ratuar ve tani testlerinin hasta-saglam ayiriminda yararlanilacak esik degerlerinin belir-

lenmesi i¢in ROC analizinden yararlanilmaktadir.

Hastaliklarin bircogunun risk faktorleri arasinda yas, cins, meslek, irk, viicut kit-
le indeksi (VKI), total kolesterol, LDH, HDL, beyaz kiire (WBC), yasanan yer (cografi
bolge), etkilenme siiresi, doz (radyasyona maruz kalma ve dozu), giinliik aktivite gibi
faktorler ve ortak degiskenler (Covariate, Zi, Z, ... , Z,) yer almaktadir. Bu faktorler ve
Ortak degiskenlerin (Z;) degerleri, laboratuar testinden elde edilen biomarker’lar iize-
rinde etkide bulunmaktadir (33). Ortak degiskenlerin biomarker iizerindeki etkileri faz-
lalagtiginda Hastalarin yanlis olarak saglam (Yalanci Negatif), Saglamlarinda yanlig
olarak Hasta (Yalanc1 Pozitif) olarak degerlendirilmesi s6z konusu olmaktadir.
Laboratuvar sonuglarinin dogrudan kullanilmasi yerine ortak degiskenlere gore diizel-
tilmis degerlerin kullanilmasi son yillarda biiyiikk 6nem tagimaktadir. 1950’1 yillardan
beri bilinen ROC analizi son yillarda biomarker’larin tam1 ve tedavide kullanilmasinda
ortak degisken degerlerinin de analize katilmasi yoniinde caligmalarin baslatilmasina
neden olmustur. Bu ¢calismalarin ¢cogunda Yalanci Pozitif ve Yalanci Negatif sonuclarin
minimize edilmesinde ortak degiskenlere gore yapilacak olan diizeltmelerin, esik deger-
lerinin belirlenmesinde etkin olacagi ve tani testi performansini artiracagl yoniindedir

(1, 3,5, 19, 21, 30-34, 37, 51, 52, 54, 62, 70, 71).



Alonzo ve Pepe (2002), ordinal test sonuclarini diizeltmek amaciyla ortak degis-
ken etkisini degerlendirmeye katmak icin, gizli degiskenli ordinal regresyon modelini
gelistirmislerdir. Ancak bu yaklasim siirekli biomarker’lar i¢in uygulanabilir bulunma-
mistir (1). Smith ve Thompson (1996), yine regresyon tabanli olan fakat ortak degisken-
lerin etkisini modellemek i¢in normal dagilim varsayimi yerine Weibull dagilimi yakla-
stmin1 kullanan, siirekli biomarker i¢in bir 6neri sunmustur. Ancak kritik kesim noktasi

degerini elde etme problemini g6z 6niinde bulundurmamaislardir (65).

Pepe (1998), ortak degiskenler i¢in diizeltilmis ROC egrileri elde etmek i¢in ya-
ri-parametrik ROC yaklagimini 6nermistir (51). Pepe (2000), ROC analizinde ortak de-
gisken etkilerinin Genellestirilmis Dogrusal Modeller araciligi ile ele alinarak analizler
yapilabilecegini ileri siirmiistiir (52). Pepe (1997, 2000, 2007) ve Alonzo (2002), ROC
egrisi i¢in parametrik bir regresyon modeli ileri siirmiisler ve benzetim ¢alismalar ile

modelin gecerli ve giivenilir oldugunu ileri siirmiislerdir (1, 49, 52, 58).

Cai ve Pepe (2002), Cai ve Moskowits (2004) ve Cai (2004) parametrik ROC
regresyon modelini genellemislerdir (5-7). Blume (2003), diizgiin ROC egrisi ve test

sonucu dagilimlarini karakterize edecek bir modeli ileri siirmiistiir (3).

Punglia ve ark. (2003), prostat kanseri tam testi olan PSA’nin ayirt edicilik per-
formansini incelerken yasa gore diizeltme yapmis ve diizeltilmemis analizlerle karsilas-
tirlldiginda, ortak degiskene gore diizeltmenin, PSA testinde ROC egrisi altinda kalan
alam 6nemli derecede artirdigini bulmustur (60). Ghosh ve Chinnaiyan (2005) ise yap-
mis oldugu calismada ortak degisken diizeltmeli regresyon modelini prostat kanserinin

molekiiler tanimlama ¢alismasindan elde edilen veriler iizerinde uygulamigtir (21).

Zhang ve Pepe (2005)’nin calismalarinda ROC egrilerinin karsilastirilmasinda
dogrusal regresyon yaklasiminin kullanilabilecegini ve ortak degisken etkilerinin de

modele dahil edilebilecegini ifade etmislerdir (75).

Schisterman ve ark. (2004), ortak degiskenler tarafindan etkilenen tan1 testlerinin
performanslarinin degerlendirilmesinde, ROC egrisi altinda kalan alanin (Area Under
Curve, AUC) miimkiin olan biitiin dogrusal kombinasyonlar arasinda maksimize edildi-

gi iyi bir dogrusal kombinasyonla birlestirilebilecegi ve bu dogrusal kombinasyondan
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ROC egrisinin tahmin edilebilecegi one siiriilmiis, yas ve cinsiyet gibi iki ortak degisken
etkisi dikkate alinarak iki koroner kalp hastaligi tani testinin performanslar1 karsilasti-
rilmistir (62). Schisterman ve ark. (2006), bir bagka calismasinda da Schisterman ve ark.
(2004)’de ileri siirdiigii standart modele alternatif olarak esnek bir model gelistirip bu
modelle karsilagtirmis ve bir ateroskleroz tani testi olan elektron demeti tomografisi ile

oOlciilen koroner kalsiyum skoru verilerini kullanarak bu yaklasimi agiklamistir (63).

Janes ve Pepe (2006) tarafindan Tani testleri siniflama dogrulugunun ortak de-
giskene gore diizeltilmis Ol¢iisii olan Ortak degiskene gore diizeltilmis ROC (ROCpyiz,
AROC, Adjusted-ROC) modeli onerilmistir. ROCpyyz, “test-pozitif’i tanimlamak igin
ortak degiskene 6zgii esikler kullanan ROC egrisidir. Janes ve Pepe’nin (2006) calisma-
larinda ROCpyz geleneksel ROC egrisi ile karsilagtirilmakta, ROCpyz icin parametrik
olmayan ya da yar1 parametrik tahminciler 6nerilmekte ve bu tahminciler i¢in asimpto-
tik dagilim teorisi gelistirilmektedir. Bu calismada, benzetim yaklagimlari ROCpyz

tahmincilerinin kii¢iik 6rneklerde oldukga iyi performans gosterdigi belirtilmistir (31).

ROC analizinde esik degerleri etkileyen faktorler arasinda; analize alinan Hasta
ve Saglam grup birim sayilar1 (ng, ns), Y nin Hasta ve Saglam gruplardaki dagilimlar
ve parametrik degerleri, bu dagilimlarin pozisyonlari, dagilim fonksiyonlarimin 6lgek
parametrelerinin birbirlerine yakinlig1 ve giriftligi énemli olan faktorlerdir. Bu faktorle-
rin timiinii dikkate alan caligmalara kaynaklarda sik¢a rastlanilmamaktadir. Yapilan
deneme benzetim c¢alismalarinda Ortak degiskenlerin Hasta ve Saglam gruptaki
biomarker’lar ile olan pozitif ya da negatif korelasyonlarinin ve bu korelasyonlarin bii-
yiikliigiiniin egri altinda kalan alanlar (Area Under the Curve, AUC) iizerinde onemli
farklilasmaya neden olduklar1 gbzlenmistir. Analize alinacak Hasta ve Saglam gruptaki
birim sayilar1 6l¢iilen Y’lerin dagilimlar1 ve gruplardaki parametrik degerlerin farklari,
her bir grupta ortak degisken ile Y’lerin korelasyon diizeylerinin egri altinda kalan alan-
lar1 (AUC) 6nemli diizeyde etkiledigi gézlenmistir. Bilindigi gibi egri altinda kalan ala-
n1 etkileyen en 6nemli etken esik degeridir. Esik degerinin degisimi Y nin gruplara gore
birlesik dagilimlar ile gruplarin Y dagilimlarn arasindaki farkliliklar esik degerini ve
dolayistyla egri altinda kalan alanin biiyiikliigiinii etkilemektedir (44, 47). Bu nedenle

Hasta ve Saglam gruptaki birim sayilarinin degisimine, Y nin dagilimlarinin farklarina



(parametrik degerlerinin farklilig1), ortak degiskenlerin (Z;, Z,, ... , Z,) parametrik de-

gerlerinin farkliligina, her bir grupta Y ile Z arasindaki korelasyonlarin biiyiikliiklerine

ve yoniine gore yontemin etkinliginin arastirilmasi gerekir.

1)

2)

3)

Bu arastirmada;

Benzetim ¢aligmalarindan yararlanilarak ROC analizinde 6nemli degerlendirme
oOl¢iitlerinden birisi olan Egri Altinda Kalan Alan (AUC)’den yararlanarak ortak
degiskenlere gore diizeltilmis biomarker’larin esik degerlerini belirlemede yarar-

lanilan Diizeltilmis ROC (ROCpyz, AdjJROC, AROC) sonuglarinin,

a) Benzer, farkli, az ve ¢ok sayida Hasta ve Saglam grup birim sayilarina (ng,

ng) gore AUC’ nin degisiminin incelenmesi,

b) Hasta ve Saglam grup biomarker degerlerinin (Y) ve Ortak degisken (Z) pa-
rametrelerinin (Uyy , Oyn; Wys , Oys; Wzn , Ozm; Hzs , Ozs) farkliligina gore

AUC’ nin degisiminin incelenmesi,

c) Ortak degisken degerlerinin Hasta ve Saglam grup biomarker’lar ile kore-

lasyon diizeylerine (py, ps) gore AUC’ nin degisiminin incelenmesi,

SAS paket programinda Diizeltilmis ROC analizini yapmaya yonelik bir prog-

ram gelistirilmesi ve benzetim ve veri analizi amacli kullaniminin saglanmasi,

Gaziosmanpasa Univ. Tip Fakiiltesi Hastanesi Uroloji Klinigine basvurup PSA
degeri Ol¢iilmiis ve Prostat biyopsisi yapilmis olan 125 Prostat hastasinin yasla-
rina gore diizeltilmis PSA degerlerinin ROC, ROCpz aracilifi ile incelenmesi,
her iki yonteme gore AUC diizeylerinin karsilagtirllmasi ve klinik ayirimlarin

dogru smiflandirma kriterlerinin ortaya konmasi,

amaclanmustir.



2- GENEL BILGILER

Tipta yararlanilan laboratuar testleri, Tan1 ve Tarama testleri olarak isimlendiri-
lir. Bu testlerden elde edilen biomarker'lar (tam test degeri); fiziksel muayene bulgulari,
goriintiileme bulgular ve girisimsel bulgularla birlikte ele alinarak bir hastaligin varli-
g1 (Hasta) ya da Yoklugunu (Saglam) ortaya koymada yararlanilir. Test degerleri,
popiilasyonda tiim bireylerde (Hasta, Siipheli ve Saglam) Y pin-Ymax araliginda olgiilen
stirekli degerler olabilecegi gibi var-yok bi¢iminde ikili (Dichotomous) degerler ya da
Hig, Az, Orta, Cok biciminde cok secenekli (Polytomous) de olabilir. Y nin siirekli ol-
mast halinde goriiniirde saglikli olan bireylerde, belirli olasilikla Y’ nin gézlenmesi Has-
ta-Saglam ayirnminda belirsizliklere yol acabilir. Y’ nin Hasta-Saglam ayirimim en yiik-
sek gecerlik ve giivenirlikte yapabilmesi i¢in esik degerlerinin dogru secilmesi gerekir.
Dogru esik degeri, Yalanci Pozitiflik Oranin1 (Gergekte Hasta Olmayanlarin Hasta ola-
rak tanimlanmasi olasiligl) ve Yalanci Negatiflik Oramim1 (Gergekte Hasta olanlarin
Saglam olarak tanimlanmasi olasiligl) minimuma indirir. Gegerli, Yiiksek dogrulukta

esik degerlerin belirlenmesi icin ROC Analizi’nden yararlanilmaktadir.

Toplum taramalarinda Y degerlerine gore bireyler Sekil 2.1°deki gibi simiflandi-

rilabilir.
Goérintiste Saghich Toplum
Negatifler Pozitifler
(Hasta olarak bulunmayanlar) | | (Hasta olarak bulunanlar ve gtpheliler)

Kesin Tam Yontemleri

Kesin Hastalar ya da Risk etkeni olanlar Kesin Hasta olmayanlar

Tedavi

Saglam Kigi

Sekil 2.1- Toplum taramalarinda bireylerin Y biomarker’larina gére siniflandirilmasi



Taramalarda bir toplumu Sekil 2.1°de verilen yapiya gore uygun bicimde ayira-
bilmek icin “Patolojik Deger” ve “Normal Deger” ya da “Patolojik Sinirlar” ve “Normal
Simirlar” kavramlarinin bilinmesi gerekir. Ciinkii tan1 testi degerlerine gére Hasta (H+)-

Saglam (H-) ayirimlar1 bu degerlere gore yapilmaktadir.

Bugiine kadar laboratuar test sonuglarina goére Hasta-Saglam ayirimlarini yap-
mak icin ¢ok sayida yontem kullanilmistir. Bunlar icinde ROC analizi en popiiler yon-

temlerden biridir (24, 43, 44, 54).
2.1- ROC ANALIZi (ROC EGRIiSi YONTEMI)

ROC Analizi (Receiver Operating Characteristics Curve), tani testlerinin tanim-
lanmasi, gegerliliginin denetlenmesi ve performanslarinin kiyaslanmasina olanak sagla-
yan bir yontemdir. ROC egrisi yontemi 1950°1i yillarda sinyal bulma teorisi (signal
detection theory)’nin (16, 23) gelistirilmesinden bu yana kullanilmaktadir (54). Cogu
klinik problemin tanimlanmasi ve ¢oziimlenmesi asamasinda Sl¢iimsel (kesikli ve sii-
rekli) veri saglayan tani testlerinden yararlanilmaktadir. Bu siirekli dagilima sahip veri-

ler iizerinde segilen pozitiflik esigi dogru ayirim oranini da belirlemektedir.

ROC Analizi, bir tam testinin Duyarlilik (Sensitivity) ve Ozgiilliikk (Specificity)
oOlciitleri kullanilarak diizenlenen bir grafiktir. Duyarhilik gercekten Hasta olan bireyle-

rin Tan testi ile Hasta olarak tanimlanma oranidir.

Bir Referans teste (Gold Standart) gore Tam testinin sonuglart Tablo 2.1°deki

gibi gosterilir.

Tablo 2.1.1- Tani testi sonuglarinin siniflandirilmasi

REFERANS TESTI SONUCLARI TOPLAM
Hasta Saglam
| Hasta Gergek Pozitif | Yalanci Pozitif Test Pozitif
TANI TESTI (GP) (YP) (TP)
SONUCLARI Saglam Yalanci Negatif | Gercek Negatif Test Negatif
YN) (GN) (TN)
TOPLAM H+ H- N




Tam testi belirli bir esik degere (cut-off, cut point) gore; gercek hastalarin (H+)
ne kadarmin hasta (GP) olarak nitelendirildigini belirten orana Duyarlilik Oram
(Sensitivity, P(D)), gercekte saglam olan (H-) birimlerin ne kadarinin saglam (GN) ola-

rak nitelendirildigini belirten orana ise Ozgiilliik Oran1 (P(O), Specificity) ad1 verilir.
Duyarlilik=GP/H+ bi¢iminde, Ozgiillik=GN/H- bi¢iminde hesaplanir.

Bir tam testini degerlendirirken cok sayida esik degeri secilerek ¢ok sayida P(D)
ve P(O) oranlari elde edilebilir. Bu oranlar kullamilarak yiiksek gecerlikte bir esik degeri
belirlenmeye calisilir. Sekil 2.2°de secilen esik degerlerine gore testin GP ve GN olgula-

11 ayirma olasiliklarinin dagilimi verilmistir.

SEGILEN POZITIFLIK
ESIKLERI

NORMAL
GRUP

Sekil 2.2- Farkli esik degerleri i¢in Testin Ayirma performansi

Miimkiin olabilecek tiim esik diizeyleri icin hesaplanan P(D) ve P(O) oranlar
kullanilarak, y ekseninde Duyarhilik degerleri (Sensitivity), x ekseninde ise 1-Ozgiilliik
(1-Specificity) degerleri yer alacak sekilde bir grafik cizilir. Duyarlilk ve 1-Ozgiilliik
cakisim noktalar1 fonksiyonu "ROC egrisini" meydana getirir. Tam testi degerleri kesik-
li ise ROC egrisi kesikli bir grafik, siirekli ise siirekli bir grafik elde edilir (11-13, 18,
39, 42, 47, 54, 73).

ROC egrisinin parametre kestirimlerinin gecerlik ve giivenirligini test etmede
kullanilabilecegi ve ayirma yontemlerinin performanslarinin degerlendirilmesi amaci ile
de kullanilabilecegi ¢ok sayida arastirmaci tarafindan gosterilmistir. ROC egrisinin pa-
rametrelerinin kestiriminde Gauss modellerinin kullanimi Green ve Swets (1966) tara-
findan Onerilmis (23), Dorfman ve Alf (1968) iki degiskenli normal ROC egrisi para-

metrelerinin “en ¢ok olabilirlik kestirimleri”ni bulan RSCORE adl1 bir yazilim gelistir-
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mislerdir (14). Metz (1978), Swets ve Picket (1982) test dogrulugunun bir 6l¢iisii olarak
ROC egrisi altinda kalan alam tanimlayarak bu amaca yonelik ROCFIT, LABROC,
CORROC ve CLABROC gibi yazilimlar1 hazirlamiglardir (43, 68).

McNeil ve Hanley (1983), ROC egrisi altinda kalan alanla ilgili ¢aligmalarda
orneklem genisligini ve ayni hasta grubunun degisik gézlemciler tarafindan degerlendi-
rilmesi durumunda ortaya ¢ikan bagimlilik ve degerlendiriciler arasi uyumu konu alan

calismalar yayinlamistir (40).

ROC egrisinin optimal siniflandirma i¢in esik degeri tahmini, ayirma yontemle-
rinin performanslarini karsilastirma, Egri altinda kalan alan yaklasimi ile farkli tan1 test-
lerinin degerlendirilmesi gibi islevlerinden dolay1 bir yontem oldugu kabul edilmis ve

ROC Analizi olarak yaygin bicimde kullanilabilecegi gosterilmistir (25, 30, 36, 55, 72).

2.1.1- Egri Altinda Kalan Alan (Area Under Curve, AUC)

Dogru taninin niceliksel ifadesini gosteren ROC egrisi ve ROC egrisi altinda ka-
lan alanin biiyiikligi, esik degerin ya da yontemlerin performanslarimin degerlendiril-
mesi i¢in yaygin bigcimde kullanilmaktadir. ROC egrilerinin olusturulmasinda yararlani-
lan ii¢ degisik yaklasim bulunmaktadir. Bunlar Nonparametrik ROC, Yar1 Parametrik
ROC ve Parametrik ROC olarak sayilabilir. Her bir yaklasimda da AUC degerleri farkli
fonksiyonlar kullanilarak hesaplanmaktadir (1, 4-7, 13, 18, 24, 25, 30, 54, 57, 58).

Egri altinda kalan alan testin dogrulugunu tek bir sayisal degerle 6zetlemek i¢in
kullanilir. Pratik olarak alabilecegi en kiiciik deger “0.50” en biiyiik deger ise “1” dege-
ridir (0.50<AUC<1.00). AUC’nin bu smirlar arasinda bir deger almasi, hastalar ile sag-
lamlarin tamamen sansa bagli olarak se¢ilmesi durumunda gecerlidir. AUC, testin segi-
len bir esik degerinin ger¢ek durumu yansitma yiizdesi olarak ifade edilir. Eger secilen
esik degerde AUC=1.00 ise gercek durumun (referans test sonuclarinin) tani testi esik
degeri ile %100 uyumlu oldugunu belirtir. %100’den gittikge azalan degerler tan1 tes-
tinden elde edilen sonuglarin gecerligi ve giivenirliginin azaldigini, Yalanci Pozitif ve

Yalanci Negatiflik oranlarinin arttigini belirtir (11, 13, 30, 47, 54).



2.1.1.1- AUC’nin hesaplanmasinda Nonparametrik ROC Yaklasim

Egri altinda kalan alanin hesaplanmasinda her hangi bir dagilim varsayimi goz

Oniine almayan bir yaklagimdir.

Toplumda Y degerleri, X Hastalar1 ve Saglam bireylerde oOlciilen bir tani testi
degeri olsun. X Hastalarmin Y degerleri Yu ve Saglam (Hasta Olmayan) bireylerin Y
degerleri ise Y olarak ifade edilsin. Y nin kii¢iik degerleri Saglam bireyleri (X Hastali-
ginin olmadigini, H-) ve biiyiik degerleri ise X hastaliginin varligm (H+) isaret etsin.
Eger Y’lerin gruplara gore farkl ve ¢cakismayan bir dagilimlar1 s6z konusu ise Hasta ve
Saglamlarin Y degerlerine gore ayrimlan tam olacaktir. Eger Yy ve Ys’nin dagilimlar
cakisiyorsa Hasta ve Saglamlarin ayrilmasi kesin olamayacaktir. Bu durumda Hastalar
arasindan rasgele secilen bir bireyin Y degerinin Saglam olanlardan rasgele secilen bir
bireyin Y degerinden gercekte biiyilkk olma olasiligi birden kiiciik olacaktir

(P(Yi>=Ys)<1.00).

Bu olasilik, ROC egrisi altinda kalan alan1 gosterir ve © = (Xy > X) olarak
ifade edilir. Hesaplanan bu alanin 0.50’den daha biiyiik olma olasiligr Wilcoxon testi ile

test edilebilir. Bu yaklasim Yy ve Y5 nin dagilimlar1 hakkinda higbir varsayim yapmaz.

Wilcoxon test istatistigi (W), Hy: @ = (Y4 > Y5) = 0.5 varsayimini test ederek

egri altinda kalan alana goére esik degerin Hasta-Saglam ayirimini degerlendirir.

Wilcoxon testi, Nonparametrik degerlendirme ile Yy ve Yg degerleri arasindaki

farka gore asagidaki gibi skor degerlere doniistiiriiliir.

1 v, <Y
1 _

Sy ¥s) =4 /2 Yu=Ys @.1)
0 V>V

Bu skor degerler kullanilarak bir W test istatistigi hesaplanir.

w =1

YAy S(Yy, Ys) (2.2)

ng.ng
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W’nin degerlendirilmesi i¢in Normal yaklasim varsayimi olan asagidaki test yaklasi-
mindan yararlanilir. Burada Q;, Q, ve SHy degerleri hesaplanarak onemlilik belirlenir.

Q1, Q2 ve SHy degerleri asagidaki gibi hesaplanir (24, 28, 35, 41, 64, 67, 68).

Q1=9/(2_9)s02=292/(1+9)

60(1-0)+(ny-1 -62)+(ns—1 -62
SHy = J (1-6)+(ny )(QJH.ns) (ns—1)(Q>-6%) 03
6-0.50
z=— z~N(0,1) (2.4)

2.1.1.2- AUC’nin hesaplanmasinda Yar1 Parametrik ROC Yaklasim

Yari-parametrik ROC, ROC egrisinin parametrik olarak hesaplandig: fakat test
sonuclarinin dagilimu ile ilgili olarak herhangi bir varsayim ileri siirmeyen bir yaklagim-
dir. Yari-parametrik ROC yaklasiminda parametrik yaklasimda kullanilan tiim yakla-
stmlardan farkli olarak daha esnek varsayimlara dayali diizlestirilmis egri tahminleme
amaglanmaktadir (1, 52). Cok sayida yari-parametrik ROC egrisi belirleme yontemleri
bulunmaktadir. Ancak bunlar icinde en yaygin ve kabul goren yaklasim ki Degiskenli
Normal (BiNormal) ROC Egrisi yaklagimidir (4-7, 28).

Yy ve Y tan testi degerleri icin Iki Degiskenli Normal ROC Egrisi hazirlanir-
ken h gibi kesin olarak artan transformasyonlari iceren tanimlanmamis bir fonksiyona

gore h(Yn) ve h(Ys) fonksiyonlarinin Normal dagilim gosterdigi varsayimi kullanilir.

Yari-Parametrik Iki Degiskenli Normal ROC modeli asagidaki gibi yazilir.
ROC(t) = ®{a + bd (1)} (2.5)

Burada, @ Yigilimh Standart Normal dagilimin (SND) olasilik degerini, a ve b

ise regresyon fonksiyonundaki parametrelerdir (27, 54, 69).

Yari-parametrik iki Degiskenli Normal ROC yaklasiminda a ve b parametre
tahminleri En Biiyiik Benzerlik yaklagimi kullanilarak asagidaki esitliklerden elde edi-

lir.
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__ UH—Us b = gs
oy ’ oy

Herhangi bir ¢ esik degerinde Yalanci Pozitiflik Oram1 (YPO(c)) ve Gercek Po-
zitiflik Oranmi, (GPO(c)) asagidaki gibi belirlenir.

YPO(c) = P[Y; > c] = @ (“Z—;C) (2.6)
GPO(c) = P[Vy = c] = ® (“’;—;C) 2.7)

Yari-Parametrik ROC yaklagiminda egri altinda kalan alan (AUC) asagidaki gibi
hesaplanir (1, 7).

AUC = @ ( ﬁ%) (2.8)

2.1.1.3- AUC’nin hesaplanmasinda Parametrik ROC Yaklasimm

Parametrik ROC yaklasimi1 YH ve YS degerlerinin Normal dagilim gosterdigi
varsayimina dayanmaktadir. Parametrik ROC yaklasiminda iki temel model bulunmak-
tadir. Bu modeller Iki Degiskenli Normal ROC model ve Icbiikey (Concave) Parametrik

ROC model olarak isimlendirilir.
2.1.1.3.1- iki Degiskenli Normal (BiNormal) ROC Egrisi Modeli

En yaygin kullamilan Iki Degiskenli Normal Parametrik ROC modelinde Yy ve
Ys’lerin h ad1 verilen monoton transformasyonlara sahip oldugu varsayilir. Bu h(Yy) ve

h(Ys) transformasyonlar1 biomarker dagilimlarini Normale ¢eviren doniistimlerdir.

h(YS)NN(#S' O-Sg)s h(YH)NN(#HI GI-ZI)

Iki Degiskenli Normal Parametrik ROC egrisi altinda kalan alan asagidaki gibi

hesaplanir.
ROC(t) = ®{a + bd~1(t)}

Burada a ve b parametre tahminleri asagidaki gibi yapilir (26).
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a = (uy — pUs)/0s ve b = as/oy

Iki Degiskenli Normal parametrik modelde eger Yy ve Ys'ler esit varyansa sahip
degil iseler b=1 i¢in 0,1 noktasinda ROC egrisi icbiikey degildir. Bu nedenle eger
SH=SS degil ise modelin kullanilmas1 tahminleri nemli diizeyde etkiler (22, 27, 54).

bp{a+bd~1(t)}

ROC'(t) = = =i

1 - ab )?
= C+eXp I:_E (bZ — 1) {CD 1(t) + (bz—l)} ] 2.9)

Burada C™, belirli bir sabit degerdir.

2.1.1.3.2- icbiikey (Concave) Parametrik ROC Modelleri

op#0s oldugu durumlarda BiGamma ve BiL.omax 1gbiikey Parametrik Modelle-
ri Onerilmistir. Bu i¢biikey Parametrik ROC modelleri BiGamma modeli ve BiLomax

(Tip II. Pareto) Modeli olarak iki farkli model 6nerilmistir.

BiGamma ROC Egrisi modelinde Yy ve Ys degerlerin monoton transformasyon
dagilimlarinin Normal yerine ayni sekil (shape) parametresine sahip Gamma dagilim
gosterdigi ileri stiriilmiistiir. Bu dagilimin tek parametreli iissel dagilimin bir genelleme-
si oldugu belirtilmistir (15). BiGamma dagilimlarin kapali formlar1 yazilamadigindan
bu model parametre tahminlerinde kullanilamamistir. BiGamma dagilim yerine

BiLomax dagilimini varsayan modeller 6nerilmistir.

BiLomax modeline gére Yy ve Yg'nin dagilimlarinin monoton transformasyon-

larmin Pareto Tip II ya da Lomax dagilimina sahip oldugu ileri siiriilmiistiir (29).

BiLomax modelinde Yy ve Ys dagilimlarinin transformasyonlarinin dagilimlar

ve ROC Egrisi asagidaki gibi belirlenir.

b1k,

fsth(¥)} = gyt » b1 > 0ky > 0 (2.10)
by k
fulh(Y)} = m ,by >0,k, >0 (2.11)
—k _
ROC() = {1432tk = 1)} 7 = {1+ be™*s - 1)) 2 (2.12)
1
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Burada bl, b2 Yer (Scale) parametreleri, k1 ve k2 ise sekil parametreleridir (8,
38).

2.1.2- ROC egrisi altindaki alanlar karsilastirmak

Bagimsiz ROC egrileri altindaki alanlarin hesaplanmasi ve karsilastiritlmasi igin

Nonparametrik yontemlerden Wilcoxon Mann-Whitney U Testi kullanilir.

Incelenen olgular, iki ayr1 grup olarak iki ayr1 teknikle elde edilen veri dizileri
olmalidir ve calisilan her bir vaka iizerinde karsilastirilan her iki tekniginde uygulanma-

st durumunda esli diziler elde edilmis olur.

Iki farkli ROC egrisi altinda kalan alan1 (0, ve 6,) karsilastirmak i¢in, ROC egri-
si altindaki alanlarin Q; ve Q; biciminde doniistimleri yapilir. Her bir ROC egrisi altin-

da kalan alanin standart hatalar1 SHy hesaplanir ve Z testi ile degerlendirilir.

ny: Hasta Sayisi; ng: Saglam Sayisi olarak alinarak gerekli doniistimler asagi-

daki gibi yapilir.
Q=0/2-0) Q,=26%/(1+6)

ROC egrisi altindaki tahmini alanin standart hatasi,

— — —02 — —0Q2
SH, :\/9(1 6)+(ny=1)(Q1-62)+(ns—1)(Q;~62) 2.13)

npgngs
biciminde hesaplanir.
0, ve 0, icin Q4, Q,, SH; hesaplamalar1 her iki ROC egrisi i¢in hesaplanir.

ki farkli ROC egrisi altinda kalan alanmi (0; ve 0,) karsilastirmak icin, her bir
ROC alam icin standart hatalar yardim ile Z test istatistigi hesaplanir. Z~ N(0,1) goste-
ren bir test istatistigidir ve asagidaki gibi hesaplanir (24).

61-6,

1/2

[l =—"
[sHZ-sHZ]

Z~N(0,1) (2.14)
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Bir grup Hasta ve Saglam bireylere iki tami testi uygulanarak (es deneme verileri
icin) hesaplanan iki ROC egrisi altindaki alan karsilastirilirken alanlar arasi korelasyon
degerleri de karsilastirma islemlerine katilarak asagidaki gibi bir test istatistigi hesapla-
nir.

0,1-6;

7= (2.15)
[SHZ+SHZ-21sSH, SH, ]

Burada r, iizerinde iki tani testinin de uygulandigi denekler i¢in hesaplanan
Spearman korelasyon katsayisidir. Alanlar arasi korelasyon katsayisinin yiiksek oldugu

orneklerde denek sayisi daha diisiik alinabilmektedir (25).
2.2- TANI TESTLERINDE ORTAK DEGIiSKEN ETKIiSi

Bir¢ok tam testi i¢in test dogrulugunu etkileyen faktorler vardir. Yas, cinsiyet,
irk, VKI, eslik eden hastalik gibi hasta 6zellikleri cogu zaman tani testi 6lciimlerini etki-
ler. Ornegin, genc kadinlarin meme yogunluklari daha fazladir. Bu ozellik bir
mamogramin yorumlanmasini daha zor hale getirir ve daha ¢ok yalanci pozitif hatalara
sebep olur. Tani test sonucunu degerlendiren kisinin uzmanhgi, testin uygulanmasi
anindaki digsal etkenler (1s1, 151K, doz) testin dogrulugunu etkileyebilir. Tibbi bir 6rnegin
toplanma, islenme ve depolanma sartlar1 da analizde etkiler. Ornegin saklanma siiresi de
Oonemli bir faktor olabilir. Hastalik 6zellikleri de genel olarak dogrulugu etkiler. Bircok
uygulamada, bu ortak degisken etkileri icin tan1 testi performansini etkileyebilecek fak-

torler incelenmeli ve gerekli diizeltmeler yapilmalidir.

Siirekli sonug veren tani testinin ayirim dogrulugu, yas, genel saglik durumu ve
cinsiyet gibi ortak degiskenlerden etkilenebilir. Bu etki genelde Youden Indeksi (YI) ve
ROC egrisi ile egri altinda kalan alan (AUC) gibi 6zet indeksler iizerinde degerlendiril-
mek istenir (1, 5, 19, 37, 51, 52, 62, 70, 71, 74).

Ortak degiskenlere gore diizeltilmis ROC egrileri elde etmek i¢in bir¢ok yakla-
sim ileri siiriilmiistiir. Bu yontemlerin bazilan yar1 parametrik, bazilar ise parametrik
olarak nitelendirilebilir. Bu yaklasimlarin bazilarinda Normal dagilim varsayimlar te-

mel alinmistir. Baz1 yaklagimlar ise Genellestirilmis Dogrusal Modeller ve Parametrik
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Regresyon Modelleri en yaygin olarak iizerinde arastirma yapilan yaklagimlardir (1, 5-

7,19, 49-52).

Zhang ve Pepe (2005)’nin calismalarinda ROC egrilerinin karsilastirllmasinda
dogrusal regresyon yaklasiminin kullanilabilecegini ve ortak degisken etkilerinin de

modele dahil edilebilecegi ifade edilmistir (75).

Diizeltilmemis ROC egrisi ortak degisken etkisini dikkate almadan biitiin Yy ve
Y degerlerini dikkate alan ROC egrisi olarak tanimlanir. Ortak degisken etkilerini mo-

dele katarak hesaplanan ROC egrisine ise ROCpyiz ad1 verilmektedir.

Eger ortak degisken Z, Yy ile iliskili ise Yiiksek Duyarlilik ve diisiik 1-
Ozgiilliik degerleri hesaplanabilecektir. Bu durumda esik degeri daha kiigiik degerlere
cekilebilecektir. Bu durum ise esik degerlerinin diizeltilmesini gerektirecektir. Bu ne-
denle Yy degerleri ile yiiksek iliskili ortak degiskenler s6z konusu ise Diizeltilmemis
ROC egrisi altinda kalan alan verileri temsil etmeyecektir. ROCpyz yaklagimi ile tani
testinin esik degeri testin var olan dogrulugu veya ayrimi ortak degiskene bagli olabile-

cektir (31).

Tam test degerleri ile iligkili siirekli bir Z ortak degiskeni oldugunu varsayalim:
burada Zy ve Zg degerlerinin transformasyon dagilim fonksiyonlart h;, ve hz. yogun-

luklar1 ile belirtilsin. Ortak degiskenlere gore yasam fonksiyonlart S Hz,, (y) =
PlYy > y|Zy] ve SSZS (y) = P[Ys > y|Zs] bigiminde ve Z’ye 6zgii Diizeltilmis ROC

egrisi
ROC%(t) = Syz(Ss7 (1)) (2.16)
biciminde belirlenir.

Eger Yy ile iliskili Z ortak degiskeni varsa, ortak degiskene gore diizeltilmis
ROC egrisi (ROCpyz, Adjusted-ROC) Z’ye bagimli olarak,

ROC (1) = P[Ys > Siz, (1] (2.17)
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biciminde ya da
ROCpyz(t) = P[Ssz,(Yy) < t] (2.18)

biciminde belirlenir (33).

Diizeltilmis ROC egrisi tahminleri i¢in en yaygin kullanilan yaklasim Cift Iki
Degiskenli Normal dagilim yaklasimidir. Yy ve Ys i¢cin monoton artan h fonksiyonlari

asagidaki parametreli Normal dagilim gosterdigi varsayilir.

g(¥s)~N(us,05)  g(Yy)~N(uy, oy)

Iki Degiskenli Normal ROC modeline gore Diizeltilmemis ROC ise,

ROC(t) = cb(%ﬁ:ﬁcb‘l(t)) (2.19)

H Yy

biciminde tanimlanir.

HH—HUS 11 0S «

Burada & yigilimli dagilim fonksiyonu (CDF) ve ——ile = etkilesim” ve
H H

“egim” parametreleridir. Iki Degiskenli Normal ROC egrisi uygulamada meydana gelen

ROC egrilerinin genis bir yelpazesi i¢in iyi bir model oldugu diisiiniilmektedir (27, 69).

Z ortak degiskenli Cift Iki Degiskenli Normal (Double BiNormal) modeli, kesin

olarak monoton artan gy ve g, fonksiyonlar1 kullanir.

Bu fonksiyonlar;

(gY(YS)> ~BV N (“Ys) ’< O-}gs GYSGZSpS>

92(Zs) Hzs Oy 0z4Ps UZZS

Y, o Oy. O
(gY( H)) ~BV N ('uYH)’< YH Yh ZZHpH> (2.20)
gZ(ZH) #ZH O-YHO-ZHpH O'ZH
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Ky PHZH

o (22 o
ROCpi,(t) = @ %+ﬁdfl(o (2.21)

ROCpyz° da aym zamanda, etkilesim parametresi

Hry-pyg PSUYS(#ZH —ltzs)

(2.22)
S.G'ZH S.O’ZSO'ZH
ve egim parametresi
s [y
”"H—lp"% (2.23)

N

ile bir Iki Degiskenli Normal ROC egrisidir.

O'ZH O'ZH O'ZH

2 2
Burada s =\/UYTH( 1 —pﬁ)+(pgw—”—pr—H> dir.
Genel ROC ile ROCpyy, arasinda asagidaki iliski kurulabilir.

PPy < ’(Z—: (1 — /1= p?) ise ROCpy;(t) = ROC(t) veya

G'ZH
oz _ ((=V1R),
p > 0ve uy, > 0ise ﬁS(T> dir.

(1-(7)
p

fonksiyonu -1 ve 1 arasinda yer alir ve biyiikliik olarak p’dan daha

kiictiktiir.

Genel ve diizeltilmis ROC egrileri, yukaridaki ifadeler kullanilarak cebirsel ola-
rak karsilagtirilabilir. py = ps = p ve s = ZY—H esitlikleri gegerli ise ROCpyj; paramet-

UZS Zy

relerinin Z’ den bagimsiz oldugunu ortaya koyar.
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2.2.1- Diizeltilmis ROC Egrisi Altinda Kalan Alan

Ortak degisken etkisi dikkate alinmadan hesaplanan AUC’nin farklilastirilmig
bir bicimi olan diizeltilmis AUC (AUCpyz) hesaplamasinda Hanley (1988 ve 1996) ve
Swets (1986) tarafindan gelistirilen klasik iki Degiskenli Normal ROC modelinin bir
genisletilmis hali olan Cift Iki Degiskenli Normal model kullanilir ki bu model Y ve

Z’nin asagida gosterilen bir monoton doniistimiinii igerir.

((YS))~BVN (“Ys)’< ofs O-YSOZSPS>

(Zs) Hzs Oys0zsPs 07
2
Y, o Oy, O
(( ”)) ~BV N (“y”), Y ¥nOZuPH (2.24)
(ZH) MZH O-YH O-ZHpH O-ZH

Yukaridaki model saglam bireylerde ortak degisken ve tani testi degerlerinin 0’a
esit olacak (Uys= zs=0) sekilde ve hasta ve saglam bireylerde tani testi ortak degisken
standart sapmalarinin oraninin esit oldugu ve c gibi degeri yakinsadigi kosullar gecerli

O'YH Oy

ise —= 6—5 = c, ortak degisken icin hesaplanan ROC egrisi altinda kalan alan
ZH Zs

MZH
2 2
/JZH+0'ZS

ile iki Degiskenli Normal'dir.

AUC = (2.25)

Burada @ yigilimhi dagilim fonksiyonudur. Diizeltilmemis ve diizeltilmis ROC

egrileri altinda kalan alan asagidaki gibi hesaplanir.
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Diizeltilmemis AUC,

Kzy/0zy—PHUZLC/Oyy

AUC = @ - (2.26)
j )
Yy
ve Diizeltilmis AUC (AUCpyy) ise,
Ky /0y —Pshzy/0zy

2
oy
\/1+P§+(PS_PH)2+0_%,_S(1_P§‘)
H

seklindedir. (30, 31, 33). Bu esitliklerde ps # py durumunda ortak degisken, ayrimi

etkilemektedir.
2.2.2- ROC-GLM kullanarak AUC;; Tahmini

ROCpyz tahmini icin ROC-GLM adinda bir model 6neri ileri siiriilmiistiir (52,
54). Bu modelde g(ROC%(t)) biciminde bir fonksiyonun tahminlenmesi amaglanmakta-

dir.

9(ROC*(©) = g(P[Ssz, (Vi) < t1Zy = Z]) = ho(®) + BZ (2.28)

Burada g ve hy(0,1) iizerine monoton artan fonksiyonlardir. ROCpyz igin bir
model ROC modelinden Z’yi atarak elde edilebilir: g(ROCpyz(t)) = ho(t). Bunun
basit bir 6rnegi , ROCpjj;(t) = CD(O( + BCIJ_l(t)) Iki Degiskenli Normal modelidir (1, 5,
52, 54).

ROC-GLM yaklagimi ayn1 zamanda bir GLM-Regresyon modelidir ve paramet-

riktir, fakat dagilim varsayimi gii¢clii bicimde ileri siiriilmemistir.
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g baglanti fonksiyonu modelin parcasi olarak belirtilir. Ornekler g(t) = ®~1(t)
ile Probit veya g(t) = logit t = log(t/1 —t) ile lojistik veya g(t) = logit t ile loga-
ritmik olabilir. Baz fonksiyon hy(t) bilinmeyendir. Bunun i¢in parametrik bir form ta-

nimlanarak tahminlenebilir (1) veya tamamen belirsiz kalabilir (5).

ho(t)’nin tahminlenmesi i¢in Pepe (2003) tarafindan ii¢ degisik yaklasim 6ne-
rilmistir (54).

1. Ortak degisken Z=0 veya 1 ile grup iiyeligi gosteren ikili (Dichotomous) bir

ortak degisken Z ele alalim ve model s6yle olsun:
O HROC%(t)} = ag + a, @ 1(t) + BY (2.29)

Bu durumda g = @71, ve hy(t) = ay + oy ®@~1(t) bir parametrik fonksiyondur.
Model her iki grup igin de ROC egrisinin ayn1 egri parametresi «; ile Tki Degiskenli
Normal oldugunu o6nerir. Kesigsmeler farkli olabilir. Eger >0 ise bu durumda Z=1

olan grup icin ROC egrisi Z=0 olarak kodlanan grubunkinden daha yiiksektir.

2. hy(t)’in tahminlenmesi i¢in Logit baglanti fonksiyonu olarak tanimlanan
asagidaki gibi bir fonksiyon tanimlanir.

logitROC%(t) = hy(t) + BY (2.30)

B parametresi, test i¢in se¢ilen esikler testin 6zgulliigii her iki grupta da esit ol-
masini saglayacak her grup i¢in hastalikli bir denegi dogru bir sekilde siniflama Odds
orani olarak yorumlamaya izin verecek optimal tanimlamalar ortaya konur. Model, test
hangi ortak 1-6zgiilliik (FPF)’de islerse islesin, duyarlilik (TPF)’larin olasilik oranlari-

nin ayni oldugunu ngoriir.

3. Modele katilan Z degiskeni iki parcaya ayrilarak modeller olusturulur (6r-
negin t < 0.20 icin ).

logitROC?(t) = ho(t) + B.Y + B (t — 0.1)1[0.1,0.2]Y (2.31)
esitligi yazilabilir.
Model, Z=1 ve Z=0 i¢in optimal ¢oziimlemeler yapilir.
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Modeldeki h,(t) asagidaki gibi tahmin edilebilir.

ho(8) = X ashs ()

Sinirli N=ng+ngile a vep i¢in denklemlerin tahmin edilmesi esitlik (2.32)’de ve-

rilmistir.
ThLy B (Yih(6)) w (¥, te) (Die, — 97 (ho(8) + BYD) (232)

Burada (Yih(tk))’ {Y;h,(¢), ..., hg(t)} nin transpozunu gosterir ve w(Y;, t;) a ve B’ye
baglh olabilecek bir agirlik fonksiyonudur.

Alternatif olarak, sinirlayic1 tahmin denklemleri ny — oo olarak coziilebilir (5,
49). Diyelim ki T = (t;,t,) gibi bir aralik iizerine T’deki t’ in tek diize dagilimim dii-

zeltmek istiyoruz bu durumda n; — oo sinirlayici tahmin denklemi asagidaki gibidir:

S [ (Gh(60) Wt ) (T — 7 (o () + BY) ) du(t) (233)

Burada u Lebesgue ol¢iisiidiir. Esitlik (2.33)’de baska olciilerde kullanilabilir ve
aslinda {tl,...,tnT} tizerine bir Scale olgiisii kullanarak esitlik (2.33)’deki esitlik
(2.32)’dekine indirgenir dolayisiyla esitlik (2.33) yalmizca daha genel bir
formiilasyondur. Benzer olarak, sirali veriler i¢in g parametresi kesikli olacaktir ve Ys

icin gozlenen olasilik Sl¢iisii olarak tercih edilebilir.
2.3- PROSTAT KANSERIi TANISINDA PSA’NIN ROLU

Prostat kanseri (PK), erkeklerde kanserden 6liim orani olarak akciger kanserin-
den sonra 2. siray1 almaktadir. PK' nin yaklasik %95'inde tam 45-89 (ortalama 72) yas-
lar1 arasindadir ve PK insidansi yagla birlikte artmaktadir. Yast <39 olan erkeklerde PK
goriilme oran1 1/10.000 iken, 40-59 yaslar1 arasinda 1/103, 60-79 yaslar arasinda ise
1/8'dir. PK’nin tanisinda Prostat spesifik antijen (PSA) 1979 yilindan bu yana kullanil-
maktadir (10, 20, 59).
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Total PSA normalde kanda ¢ok diisiik diizeyde bulunur. Normal Referans araligi
0-4 ng/mL’dir. Artan PSA diizeyi bir Prostat Kanseri siiphesini akla getirir. PSA diizey-
lerini etkileyen 6nemli faktorler Yas, Genetik Hikaye, Irk, Enfeksiyon, 1rritasy0n (Tah-
ris), lyi huylu Prostat Biiyiimesi (benign prostatic hypertrophy) ya da Hiperplazi (BPH),
son ejekiilasyon, Dijital Rektal Tuse (DRE) olarak sayilabilir (61).

Her ne kadar PSA Prostat hastaliklarinin tanisinda dogrudan kullanilan bir tani
testi olmast i¢in Normal, Prostat Enfeksiyonu, Prostat Biiyiimesi (BPH), Prostat Kanseri
gibi Prostata 6zgii hastaliklarin ayiriminda Yalanci Pozitiflik ve Yalanci Negatiflik

Oranlarinin minimum oldugu bir esik degeri belirlenmesi gerekir.

Erkekler yaslandikca dogal olarak PSA diizeyleri artar (2, 46), ve ayn1 zamanda
artan yas da hastalik gozlenme olasiligini arttirir. PSA’nin Yaga bagli olarak Normal
bireylerde bile 0-4 ng/mL siirinda iist degerlere yaklasmasi, yasa baglh olarak Enfeksi-
yon, Irritasyon ve Prostat biiyiimesinden dolayr PSA’nin belirli bir diizeyde artis goste-
rebilecegi goz Oniine almdiginda PSA’nin esik degerlerinin belirlenmesinde YAS de-
giskeninin ortak degisken olarak alinmasi ve Diizeltilmis ROC Analizi yardimi ile esik
degerlerin belirlenmesi uygun goriilmektedir (17, 29-33, 42, 53, 56, 60). Ayrica, Farklh
ik gruplarinda, prostat hacmine bagli olarak, yasa 6zgii PSA referans araliklarinin pra-
tikte kullamlabilirliginin ek calismalarla ortaya konulmasi gerekmektedir (9, 20, 45,
48).
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3- GEREC VE YONTEMLER

Arastirmada iki tiir veri yapisindan yararlanilmistir. 1) Cesitli kosullara gore tii-
retilen veri setleri ve 2) Gaziosmanpasa Universitesi Tip Fakiiltesi Uroloji Anabilim
Dali’nda 2005-2007 yillarina iliskin Prostat Kanseri 6n tanis1 ile Prostat biyopsisi yapi-
lan 125 hastanin PSA ve Yas degerleri.

3-1- Benzetim Calismalar1 ve Veri Tiiretimi

SAS istatistik paket programinda PROC IML prosediirii kullanilarak degisik ko-

sullara gore tiiretim yapan bir algoritma ve kod program yazildi.

Bu programda k=1000 tekrarli (replikasyon) denemeler ile her bir denemede
farkli Hasta grup sayist ng=1000, 500, 250, 100, 50, 25 ve 10 olarak degismek iizere ve
Saglam grup sayis1 ng =2000, 1000, 500, 250, 100, 50, 25 ve 10 olarak degismek iizere

ny ve ng’nin tiim kombinasyonlarina gore veri tiiretildi.

Benzetimde Once hasta ve saglamlar i¢in ayr ayr1 olmak iizere tani testi ve ortak
degisken verileri tiiretildi. Tiiretimlerde dengeli ve dengesiz olmak {iizere iki tiirlii 6rnek
birim sayilart secildi. Dengeli tiiretimde 6rnek hacimleri ng=ng olacak bicimde 1000,
500, 250, 100, 50, 25 ve 10 olarak secildi. Dengesiz tiiretimde ise (ny:ng) orani 1:2 ola-
cak sekilde [ng,ng] birim sayilar1 [1000,2000], [500,1000], [250,500], [100,200],
[50,100], [25,50] ve [10,20] olarak secildi.

Ortak degisken (Z) ile biomarker (Y) verileri arasindaki korelasyon Hasta ve
Saglam gruplar i¢in 22 farkli kombinasyonda [py, ps] i¢in [0.00,0.00], [0.00, 0.95],
[0.95,0.00], [0.10, 0.10], [0.25,0.25], [0.50,0.50], [0.75,0.75], [0.95,0.95], [0.10,0.25],
[0.10,0.50], [0.10,0.75], [0.10,0.95], [0.25,0.10], [0.50,0.10], [0.75,0.10], [0.95,0.10],
[0.95,0.25], [0.95,0.50], [0.95,0.75], [0.25,0.95], [0.50,0.95] ve [0.75,0.95] olarak secil-
di.

Saglam gruptaki Y ve Z degiskenleri icin Ys, Zs ~N(lzs,0zs) parametreli Y,

Zs~N(0,1) Normal dagilim gosteren veriler tiiretildi. Hasta grupta ise Z degiskeni i¢in
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Zy~N(Uz,07n) parametreli Zg~N(0,1) Normal dagilim gosteren veriler tiiretildi. Y de-
giskeni icin Yy~N(Uyn,0yn) parametreli Normal dagilimdan farkli ortalamali ve birim
varyansli olmak iizere Zy~N(0.5,1), Zp~N(1.0,1), Zy~N(1.5,1), Zy~N(1.6,1),
Zy~N(1.7,1), Zy~N(1.8,1), Zy~N(1.9,1) ve Zu~N(2.0,1) parametreli Normal dagilimdan

veri setleri tiiretildi.

Hasta ve Saglam grup Y ve Z degiskenleri tiiretimi asagidaki kodlar kullanilarak
yapildi.

PROC IML;
/* Saglam Grup igin Z ile Y verilerinin tiretilmesi*/
ns=1000;
do i=1 to ns;
zk[i,l]=rand('normal',0,1);
vk[i,1l]=rand('normal',0,1);
end;
/* Hasta Grup igin Z ile Y verilerinin tiretilmesi*/
nh=1000;
do i=1 to nh;
zh[i,1l]=rand('normal’',1,1);
yh[i,1l]=rand('normal',myh,1);

end;

Veri analizinde yararlanilan analiz modeline uygun olmak iizere Hasta ve Sag-
lam gruplardaki doniisiimler icin Cift iki Degiskenli Normal dagilim (Double Binormal

Distribution) varsayimlar1 kullanildi.

((YH))~BVN (“YH)'< oy, UYHUZHPH)

(ZH) uZH O-YHo-ZHpH O-ZZH

((YS)>~BVN (“Ys)’< o7, ‘TYSUZSPS)

(Zs) Hzs)"\ oy 07ps ‘7225
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Bu doniisiimlerde Hasta ve Saglam grupta Y ve Z arasindaki korelasyon katsayi-
lart (py ve ps) kullanilarak yapildi. AUC ve AUCpyz hesaplamalarinda Janes ve Pe-
pe’nin (2007) modeli esas alindi.

Doniistiirme islemleri ve AUC, AUCpyz hesaplamalar i¢in asagidaki esitlikler
kullanildi.

o Iz
M =2 = ¢ ve AUC = <L
9zZy 9zg 0§H+J% s
Diizeltilmemis AUC

HZH/UZH - PHHZHC/UYH

2 4 02
1+p5+ 02 - (1-p%)

AUC =D

Y

biciminde, Diizeltilmis AUC (AUCpyyz) ise,

AUCDUZ = cI)|
2

Uy, /Ovy — Psbz,/ 0z, |
\J1+p§ + (ps — pu)? +—5(1— /

biciminde hesaplandi (30, 31, 33).

Déniistiirme ve Hasta ve Saglam grupta parametre tahminleri ve AUC, AUCpyz

hesaplamalari i¢in kullanilan SAS kodlar1 asagidaki gibi yazildi.
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/*Saglam grup Y dederleri igin ortalama standart sapma */
meanys=sum(ys) /ns;

stdys=sqrt ( (ssq(ys)-((sum(ys)##2)/ns))/(ns-1) );

/*Hasta Grup Y degerleri ig¢in ortalama ve standart sapma */
meanyh=sum (yh) /nh;

stdyh=sqrt ( (ssq(yh)-((sum(yh)##2)/nh))/(nh-1) );

/* Saglam grup Z de§erleri ig¢in ortalama ve St. Sapma*/
mzs=sum(zs) /ns;

szs=sqrt ( (ssq(zs)-((sum(zs)##2)/ns))/(ns-1) );

/*Hasta grup Z de§erleri ig¢in ortalama ve St. Sapma*/
mzh=sum (zh) /nh;

szh=sqrt ( (ssq(zh)-((sum(zh)##2)/nh))/(nh-1) );

/*

/* Diizeltilmis AUC */

/*a parametresi */

al=(meanyh/stdyh-rs#mzh/szh) ;

a2= sqrt (1-rh##2+ (rs—rh) ##2+ (stdys##2/stdyh##2) # (1-rs##2));
a=al/a2;

adjAuUC[]j,1l]=cdf ('normal',a,0,1);

/*

/* Diizeltilmemis AUC */

c=stdyh/szh;

ul= (meanyh/stdyh-rs#mzh#c/stdyh) ;

u2=sqrt (l+rs##2+ (stdyk##2/stdyh##2) # (1-rs##2));

u=ul/u2;

nAUC[j,1]=cdf('normal',u,0,1);

SAS kodlarinin her biri icin k=1000 olacak sekilde yukaridaki tiiretimler, doniis-

tirmeler ve AUC, AUCpyz hesaplamalarimi kapsayan kodlar bir dongii icine alinarak k
kez tekrarlanan degerlerden genel parametre tahminleri yapildi. Elde edilen asimptotik

parametreler yardimi ile AUC ve AUCpyz degerleri arasindaki farklar Normal dagilim

yaklagimu ile test edildi.

Bu amagla yararlanilan kodlar ise asagidaki gibidir.

27



unadj_AUC=sum (nAUC) /k;

sh_unadj_AUC=sqrt ( (ssq(nAUC)- ((sum(nAUC) ##2) /k))/ (k-1));
adj_AUC=sum(adjAUC) /k;

sh_adj_AUC=sqrt ( (ssq(adjAUC)- ((sum(adjAuUC) ##2) /k))/ (k-1) );
z=(unadj_AUC-adj_AUC)/( (sh_unadj_AUC)/2 + (sh_adj_AuUC)/2 );
if z<0 then p=cdf('normal',z,0,1)#2;

if z>=0 then p=(l-cdf('normal',z,0,1))#2;

k=1000 olacak sekilde gerekli tanimlamalar ve atamalar i¢in baslangigta agagi-

daki kod kullanilda.

proc iml;

/*Tekrar sayisi*/

runs=1000;

k=runs;

/*saglam ve hasta &rneklem sayisi*/

ns=1000;

nh=1000;

/*Hasta Y degerleri tiiretiminde kullanilan ortalama*/
myh=1.70;

/*saglam Y dederleri ile Z dederleri arasindaki korelasyon*/
rs=0.75;

/*Hasta Y de§erleri ile Z dederleri arasindaki korelasyon*/

rh=0.75;

nAUC=repeat (0, runs, 1) ;

adjAUC=repeat (0, runs, 1) ;

/*saglam ve hastalar igin Z degiskeni vektori*/
zs=repeat (0,ns, 1) ;

zh=repeat (0,nh,1);

/* saglam ve hastalar ig¢in Y degiskeni vektérd */
ys=repeat (0,ns, 1) ;

yh=repeat (0,nh,1);
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3.2- Prostat Kanseri Veri Seti ile Diizeltilmis ROC Uygulamasi

Diizeltilmis ROC analizindeki BiNormal Dagilim varsayimindan dolay1 yapilan
Normal Dagilima uygunluk testinde PSA degerlerinin normal dagilim gostermedigi
bulundu bu nedenle PSA verilerinin logaritmik doniisiimii yapildi ve normallik saglandi.

Bu nedenle diizeltilmis ROC analizi doniisiim yapilmis veriler ile yapildi.

Prostat Kanseri verilerinin analizi i¢in kullanilan SAS kodlan asagidaki gibi dii-

zenlendi ve calistirildi.

data aroc;

input y z g;

datalines;

0.92 64 0 0.77 73 0 0.81 68 0
0.84 70 0 1.44 74 0 0.91 51 0
1.19 75 0 0.83 68 0 0.51 71 0
0.94 66 0 0.72 71 0 1.00 73 0
1.20 75 0 0.78 56 0 0.32 70 0
1.17 69 0 0.28 57 0 0.76 62 0
0.71 76 0 1.12 49 0 0.89 57 0
0.71 69 0 0.73 79 0 1.14 73 0
1.02 74 0 0.91 75 0 0.73 57 0
1.76 83 0 1.15 75 0 0.81 59 0
1.14 58 0 1.05 75 0 0.53 65 0
0.89 63 0 1.17 64 0 1.17 69 0
1.00 74 0 0.83 69 0 0.76 73 0
1.33 74 0 1.07 64 0 1.02 58 0
1.30 64 0 0.38 78 0 0.97 68 0
0.83 68 0 1.03 73 0 1.26 52 0
1.04 75 0 0.72 64 0 1.37 67 1
0.87 69 0 0.93 65 0 1.06 70 1
1.18 64 0 1.09 59 0 0.66 69 1
1.31 69 0 0.90 74 0 0.80 70 1
1.22 68 0 0.81 69 0 1.23 77 1
1.53 41 0 1.11 73 0 2.00 68 1
0.94 70 0 1.21 67 0 1.28 66 1
0.70 64 0 0.86 66 0 0.96 69 1
0.79 65 0 0.80 62 0 1.33 78 1
0.64 75 0 1.17 76 0 1.26 75 1
0.98 68 0 1.24 72 0 1.17 72 1
0.65 68 0 0.95 58 0 1.15 70 1
0.79 58 0 0.88 75 0 1.77 70 1
0.75 68 0 1.23 70 0 1.03 72 1
1.00 68 0 0.93 74 0 1.65 74 1
0.81 62 0 0.61 64 0 2.00 74 1
0.75 62 0 1.26 63 0 1.92 70 1
0.76 75 0 0.90 66 0 1.09 67 1
1.13 71 0 1.15 69 0 1.36 74 1
1.81 63 0 0.70 58 0 2.00 73 1
0.96 64 0 1.15 74 0 0.93 72 1
0.87 60 0 0.73 66 0 0.94 52 1
0.26 71 0 0.91 62 0 1.46 74 1
1.31 69 0 1.18 73 0 1.95 76 1
1.00 58 0 1.16 73 0 1.20 75 1
1.30 59 0 1.34 52 0 ;

run;
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proc iml;

use aroc;

read all var{y,z} into h where(g=1);
read all var{y,z} into k where(g=0);
read all var{y} into yh where(g=1);
read all var{y} into yk where(g=0);
read all var{z} into zh where(g=1);

read all var{z} into zk where(g=0);

nh=nrow (h) ;

sum=h[+,];

hph=t (h) *h-t (sum) *sum/nh;
s=diag(1l/sqrt (vecdiag (hph)));

corr_h=s*hph*s;

nk=nrow (k) ;

sum=k [+, ];

kpk=t (k) *k—-t (sum) *sum/nk;
s=diag(1l/sqrt (vecdiag (kpk)));

corr_k=s*kpk*s;

print corr_h,, corr_k;

rh=corr_h]l[1, 2];
rk=corr_kI[1,2];

meanyk=sum (yk) /nk;
meanyh=sum (yh) /nh;
stdyk=sqrt ( (ssq(yk)-((sum(yk)##2)/nk))/(nk-1) );
stdyh=sqrt ( (ssq(yh)-((sum(yh)##2)/nh))/(nh-1) );

mzk=sum (zk) /nk;

szk=sqrt ( (ssq(zk)-((sum(zk)##2)/nk))/ (nk-1) );

mzh=sum (zh) /nh;

szh=sqrt ( (ssq(zh)-((sum(zh)##2)/nh))/(nh-1) );
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a= (meanyh/stdyh-rk#mzh/szh) /sqrt (1-rh##2+ (rk-
rh) ##2+ (stdyk##2/stdyh##2) # (1-rk##2)) ;

adjAUC=cdf ('normal',a,0,1);

c=stdyh/szh;

u= (meanyh/stdyh-rk#mzh#ic/stdyh) / sqrt (1+rk##2+ (stdyk##2/stdyh##2)# (1-
rk##2));

nAUC=cdf ('normal',u,0,1);

print "Dizeltilmis ROC", ,adjAUC;
print "Parametrik ROC", ,nAUC;
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4- BULGULAR

4.1- Benzetim Calismasi Bulgulari
Yapilan benzetim ¢alismasindan elde edilen bulgular asagidaki gibidir.

10< ny=ng <1000 kosuluna gore tiiretilmis verilerin benzetim sonuglar1 Tablo

4.1.1 — Tablo 4.1.56’da ayrintil1 olarak verilmistir.

ny = ng=1000, 0.50< puyy <2.00, 1.00 kosuluna gore yapilan benzetim calis-

malarina iligkin sonuglar Tablo 4.1.1 — Tablo 4.1.8’de ayrintili olarak verilmistir.

Tablo 4.1.1- ny = ng=1000, pyy=0.50, puzL=1.00 kosuluna gore tiiretilmis verilerin
benzetim sonuglari

Ps P AUC SHauc AUCpz SHAUCDUZ Z P
0.00 0.00 0.638 0.009 0.638 0.009 0 1
0.00 0.95 0.638 0.009 0.638 0.009 0 1
0.95 0.00 0.375 0.013 0.375 0.013 0 1
0.10 0.10 0.612 0.009 0.612 0.009 -0.060 0.951
0.25 0.25 0.570 0.009 0.572 0.010 -0.238 0.812
0.50 0.50 0.500 0.011 0.500 0.013 0.004 0.997
0.75 0.75 0.429 0.012 0.394 0.018 2,342 0.019
0.95 0.95 0.375 0.013 0.155 0.027 11,017 <0.001
0.10 0.25 0.611 0.009 0.612 0.009 -0.158 0.874
0.10 0.50 0.612 0.009 0.615 0.009 -0.311 0.756
0.10 0.75 0.611 0.009 0.616 0.009 -0.472 0.637
0.10 0.95 0.611 0.009 0.617 0.009 -0.597 0.551
0.25 0.10 0.571 0.010 0.571 0.010 -0.091 0.928
0.50 0.10 0.500 0.011 0.500 0.011 <0.001 0.999
0.75 0.10 0.429 0.013 0.427 0.013 0.217 0.828
0.95 0.10 0.375 0.014 0.369 0.015 0.432 0.665
0.95 0.25 0.375 0.013 0.358 0.015 1,228 0.219
0.95 0.50 0.376 0.014 0.331 0.018 2,809 0.005
0.95 0.75 0.375 0.013 0.277 0.002 5,565 <0.001
0.25 0.95 0.570 0.010 0.580 0.011 -0.946 0.344
0.50 0.95 0.500 0.011 0.500 0.015 0.014 0.988
0.75 0.95 0.430 0.012 0.371 0.022 3,500 <0.001
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Tablo 4.1.2- ny = ng=1000, pyy=1.00, p;5=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglart.

Ps Pu AUC SHpyc AUCpyz SHaucy, Z p
0.00 0.00 0.760 0.008 0.760 0.008 0 1
0.00 0.95 0.760 0.008 0.760 0.008 0 1
0.95 0.00 0.514 0.015 0.514 0.015 0 1
0.10 0.10 0.738 0.008 0.739 0.008 -0.127 0.899
0.25 0.25 0.702 0.009 0.708 0.009 -0.634 0.526
0.50 0.50 0.638 0.011 0.658 0.013 -1.667 0.096
0.75 0.75 0.570 0.014 0.604 0.020 -2.089 0.038
0.95 0.95 0.514 0.015 0.544 0.047 -0.964 0.335
0.10 0.25 0.737 0.008 0.740 0.008 -0.330 0.741
0.10 0.50 0.738 0.008 0.743 0.008 -0.637 0.524
0.10 0.75 0.737 0.008 0.745 0.008 -0.950 0.342
0.10 0.95 0.738 0.008 0.749 0.009 -1.250 0.211
0.25 0.10 0.702 0.009 0.704 0.009 -0.258 0.796
0.50 0.10 0.638 0.011 0.642 0.011 -0.315 0.752
0.75 0.10 0.570 0.012 0.573 0.013 -0.210 0.833
0.95 0.10 0.514 0.015 0.515 0.015 -0.48 0.962
0.95 0.25 0.514 0.015 0.516 0.017 -0.124 0.901
0.95 0.50 0.515 0.015 0.521 0.021 -0.312 0.755
0.95 0.75 0.514 0.015 0.527 0.028 -0.579 0.562
0.25 0.95 0.702 0.009 0.728 0.010 -2.713 0.007
0.50 0.95 0.638 0.011 0.687 0.014 -3.942 <0.001
0.75 0.95 0.570 0.013 0.629 0.023 -3.250 0.001

Tablo 4.1.3- ny = ng=1000, pyy=1.50, puz5=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHauc AUCpg SHAUCDUZ Z P
0.00 0.00 0.855 0.006 0.855 0.006 0 1
0.00 0.95 0.856 0.006 0.856 0.006 0 1
0.95 0.00 0.652 0.015 0.652 0.015 0 1
0.10 0.10 0.837 0.007 0.840 0.007 -0.175 0.861
0.25 0.25 0.812 0.008 0.820 0.008 -1.223 0.316
0.50 0.50 0.760 0.010 0.793 0.010 -3.254 0.001
0.75 0.75 0.702 0.013 0.789 0.016 -6.113 <0.001
0.95 0.95 0.652 0.015 0.893 0.023 -12.406 <0.001
0.10 0.25 0.839 0.007 0.842 0.007 -0.446 0.655
0.10 0.50 0.839 0.007 0.845 0.007 -0.905 0.366
0.10 0.75 0.839 0.007 0.848 0.007 -1.383 0.167
0.10 0.95 0.839 0.007 0.851 0.007 -1.772 0.076
0.25 0.10 0.811 0.008 0.814 0.008 -0.384 0.701
0.50 0.10 0.761 0.010 0.766 0.010 -0.559 0.576
0.75 0.10 0.702 0.013 0.709 0.013 -5.550 0.582
0.95 0.10 0.651 0.015 0.659 0.016 -0.469 0.639
0.95 0.25 0.652 0.015 0.673 0.017 -1.276 0.201
0.95 0.50 0.651 0.015 0.704 0.020 -3.020 0.003
0.95 0.75 0.651 0.016 0.765 0.024 -5.744 <0.001
0.25 0.95 0.812 0.008 0.844 0.008 -4.232 <0.001
0.50 0.95 0.760 0.010 0.835 0.010 -7.255 <0.001
0.75 0.95 0.702 0.013 0.839 0.016 -9.480 <0.001
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Tablo 4.1.4- ny = ng=1000, pyy=1.60, p;5=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHpyc AUCpyz SHaucy, Z p
0.00 0.00 0.871 0.006 0.871 0.006 0 1
0.00 0.95 0.871 0.006 0.871 0.006 0 1
0.95 0.00 0.678 0.016 0.678 0.016 0 1
0.10 0.10 0.855 0.007 0.857 0.007 -0.184 0.854
0.25 0.25 0.830 0.007 0.838 0.007 -1.048 0.294
0.50 0.50 0.782 0.010 0.815 0.010 -3.388 <0.001
0.75 0.75 0.727 0.012 0.819 0.014 -6.868 <0.001
0.95 0.95 0.677 0.016 0.927 0.018 -15.010 | <0.001
0.10 0.25 0.856 0.006 0.859 0.007 -0.460 0.646
0.10 0.50 0.855 0.006 0.861 0.006 -0.961 0.337
0.10 0.75 0.856 0.007 0.865 0.007 -1.431 0.152
0.10 0.95 0.855 0.006 0.867 0.006 -1.868 0.062
0.25 0.10 0.830 0.008 0.833 0.008 -0396 0.691
0.50 0.10 0.781 0.010 0.787 0.010 -0.607 0.543
0.75 0.10 0.726 0.013 0.734 0.013 -0.62 0.538
0.95 0.10 0.677 0.015 0.685 0.016 -0.537 0.591
0.95 0.25 0.676 0.016 0.700 0.017 -1.429 0.153
0.95 0.50 0.677 0.016 0.737 0.019 -3.421 <0.001
0.95 0.75 0.677 0.015 0.804 0.022 -6.865 <0.001
0.25 0.95 0.685 0.015 0.912 0.018 -13.885 | <0.001
0.50 0.95 0.830 0.007 0.863 0.007 -4.479 <0.001
0.75 0.95 0.782 0.010 0.859 0.014 -7.752 <0.001

Tablo 4.1.5- ny = ng=1000, pyy=1.70, uzz=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHauc AUCpjz SHAUCDUZ Z P
0.00 0.00 0.885 0.006 0.885 0.006 0 1
0.00 0.95 0.855 0.005 0.885 0.005 0 1
0.95 0.00 0.702 0.015 0.702 0.015 0 1
0.10 0.10 0.871 0.006 0.872 0.006 -0.191 0.848
0.25 0.25 0.847 0.007 0.855 0.007 -1.064 0.287
0.50 0.50 0.802 0.009 0.836 0.009 -3.759 <0.001
0.75 0.75 0.749 0.014 0.844 0.014 -7.221 <0.001
0.95 0.95 0.702 0.015 0.954 0.013 -18.049 | <0.001
0.10 0.25 0.871 0.006 0.874 0.006 -0.477 0.634
0.10 0.50 0.871 0.006 0.877 0.006 -0.958 0.338
0.10 0.75 0.871 0.006 0.880 0.006 -1.528 0.127
0.10 0.95 0.871 0.006 0.883 0.006 -1.919 0.054
0.25 0.10 0.847 0.007 0.850 0.007 -0.428 0.669
0.50 0.10 0.802 0.009 0.808 0.009 -0.666 0.505
0.75 0.10 0.749 0.012 0.757 0.012 -0.690 0.490
0.95 0.10 0.702 0.015 0.712 0.016 -0.592 0.553
0.95 0.25 0.703 0.014 0.729 0.016 -1.727 0.084
0.95 0.50 0.702 0.015 0.767 0.018 -4.010 <0.001
0.95 0.75 0.702 0.015 0.838 0.019 -7.943 <0.001
0.25 0.95 0.847 0.007 0.880 0.007 -4.793 <0.001
0.50 0.95 0.802 0.009 0.879 0.009 -8.718 <0.001
0.75 0.95 0.749 0.012 0.894 0.012 -11.970 | <0.001
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Tablo 4.1.6- ny = ng=1000, pyy=1.80, p;5=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHpyc AUCpyz SHaucy, Z p
0.00 0.00 0.899 0.005 0.899 0.005 0 1
0.00 0.95 0.899 0.005 0.899 0.005 0 1
0.95 0.00 0.726 0.015 0.726 0.015 0 1
0.10 0.10 0.885 0.006 0.006 0.006 -0.205 0.838
0.25 0.25 0.863 0.007 0.871 0.007 -1.124 0.261
0.50 0.50 0.820 0.009 0.855 0.009 -3.789 <0.001
0.75 0.75 0.771 0.012 0.869 0.012 -8.285 <0.001
0.95 0.95 0.725 0.015 0.971 0.009 -21.120 | <0.001
0.10 0.25 0.885 0.006 0.888 0.006 -0.504 0.814
0.10 0.50 0.885 0.006 0.891 0.006 -1.0261 0.305
0.10 0.75 0.885 0.006 0.894 0.006 -1.574 0.115
0.10 0.95 0.885 0.006 0.897 0.006 -1.999 0.046
0.25 0.10 0.863 0.007 0.867 0.007 -0.444 0.657
0.50 0.10 0.821 0.009 0.827 0.009 -0.688 0.492
0.75 0.10 0.771 0.012 0.780 0.012 -0.731 0.464
0.95 0.10 0.727 0.015 0.737 0.015 -0.666 0.505
0.95 0.25 0.727 0.015 0.755 0.016 -1.856 0.063
0.95 0.50 0.726 0.014 0.796 0.016 -4.632 <0.001
0.95 0.75 0.726 0.015 0.868 0.018 -8.480 <0.001
0.25 0.95 0.863 0.007 0.895 0.006 -4.835 <0.001
0.50 0.95 0.821 0.009 0.878 0.008 -8.623 <0.001
0.75 0.95 0.771 0.011 0.916 0.010 -13.064 | <0.001

Tablo 4.1.7- ny = ng=1000, pyy=1.90, puzL=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps PH AUC SHyyc AUCpjz SHAUCDUZ Z P
0.00 0.00 0.910 0.005 0.910 0.005 0 1
0.00 0.95 0.910 0.005 0.910 0.005 0 1
0.95 0.00 0.748 0.014 0.748 0.014 0 1
0.10 0.10 0.898 0.006 0.900 0.006 -0.205 0.837
0.25 0.25 0.878 0.006 0.886 0.006 -1.215 0.224
0.50 0.50 0.839 0.009 0.873 0.008 -4.119 <0.001
0.75 0.75 0.792 0.011 0.890 0.011 -8.964 <0.001
0.95 0.95 0.749 0.014 0.983 0.006 -23.657 <0.001
0.10 0.25 0.898 0.005 0.901 0.005 -0.537 0.591
0.10 0.50 0.899 0.005 0.904 0.005 -1.060 0.289
0.10 0.75 0.899 0.005 0.907 0.005 -1.603 0.108
0.10 0.95 0.899 0.006 0.909 0.005 -2.024 0.042
0.25 0.10 0.878 0.006 0.881 0.006 -0.468 0.640
0.50 0.10 0.840 0.009 0.846 0.009 -0.719 0.472
0.75 0.10 0.791 0.012 0.801 0.012 -0.769 0.442
0.95 0.10 0.748 0.014 0.760 0.014 -0.756 0.450
0.95 0.25 0.750 0.015 0.780 0.016 -1.946 0.052
0.95 0.50 0.748 0.014 0.822 0.016 -4.967 <0.001
0.95 0.75 0.750 0.014 0.985 0.015 -9.970 <0.001
0.25 0.95 0.878 0.006 0.909 0.006 -5.152 <0.001
0.50 0.95 0.839 0.009 0914 0.007 -9.185 <0.001
0.75 0.95 0.792 0.011 0.934 0.009 -14.216 <0.001
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Tablo 4.1.8- ny = ng=1000, pyy=2.00, p;5=1.00 kosuluna gore tiiretilmis verilerin
benzetim sonuglari

Ps Pu AUC SHpyc AUCpyz SHaucy, Z p
0.00 0.00 0.921 0.005 0.921 0.005 0 1
0.00 0.95 0.921 0.004 0.921 0.004 0 1
0.95 0.00 0.770 0.014 0.770 0.014 0 1
0.10 0.10 0.910 0.005 0.911 0.005 -0.204 0.837
0.25 0.25 0.892 0.006 0.899 0.005 -1.216 0.223
0.50 0.50 0.855 0.008 0.889 0.007 -4.305 <0.001
0.75 0.75 0.811 0.010 0.908 0.009 -9.548 <0.001
0.95 0.95 0.770 0.013 0.990 0.003 -25.221 | <0.001
0.10 0.25 0.910 0.005 0.912 0.005 -0.529 0.596
0.10 0.50 0.910 0.005 0.912 0.005 -0.529 0.596
0.10 0.75 0.910 0.004 0.915 0.004 -1.126 0.259
0.10 0.95 0.910 0.005 0.918 0.005 -1.565 0.117
0.25 0.10 0.910 0.005 0.921 0.004 -2.150 0.031
0.50 0.10 0.891 0.006 0.894 0.005 -0.481 0.630
0.75 0.10 0.855 0.008 0.861 0.008 -0.749 0.453
0.95 0.10 0.811 0.011 0.820 0.011 -0.828 0.407
0.95 0.25 0.771 0.013 0.782 0.014 -0.806 0.419
0.95 0.50 0.770 0.014 0.846 0.015 -5.083 <0.001
0.95 0.75 0.771 0.013 0.916 0.012 -11.026 | <0.001
0.25 0.95 0.891 0.006 0.921 0.005 -5.023 <0.001
0.50 0.95 0.855 0.007 0.927 0.006 -10.269 | <0.001
0.75 0.95 0.811 0.011 0.949 0.007 -14.575 | <0.001

Tablo 4.1.1 - Tablo 4.1.8 birlikte incelendiginde, ny = ng=1000 kosuluna gore
tiiretilmis verilerde; Genel itibariyla, pyy>1.50 kosullarinda, ps=py>0.50 oldugu du-
rumlarda AUCpyy degerlerinin AUC degerlerinden yiiksek ve istatistiksel olarak 6nemli
diizeyde farkli oldugu bulundu. Bununla birlikte pg=0.95 olarak sabit tutuldugunda ve
pr=>0.50 oldugunda, ayrica, py=0.95 olarak sabit tutuldugunda ve ps>0.25 oldugunda
AUCpyz degerlerinin AUC degerlerinden istatistiksel olarak onemli diizeyde yiiksek
oldugu bulundu. ps=0.10 olarak sabit tutuldugunda ve py= 0.25’den py= 0.95’e kadar
kombinasyonlar denendiginde AUCpz degerleri ile AUC degerleri arasinda 6nemli fark
bulunmadi. Tam tersi kombinasyonda py=0.10 olarak sabit tutuldugunda ve pgs=
0.25’den pg= 0.95’e kadar kombinasyonlar denendiginde de AUCpy7 degerleri ile AUC
degerleri arasinda 6nemli fark bulunmadi. p=0.10 degerininin gerek hasta gerekse sag-
lam grupta ortak degisken etkisinin gozlenmesi i¢in yetersiz oldugu goriilmektedir.
[ps=pu=01; [ps=0.py=0.95] ve [ps=0.95,p4=0] kombinasyonlarinda ise AUCp;z deger-
leri ile AUC degerlerinin hemen hemen ayn1 oldugu bulundu. pyy (Hasta grubun Y de-

gerleri parametresi) etkisinin genel anlamda AUC iizerinde etkisi oldugu
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dir. pyy =0.50 oldugunda gerek AUCpz gerekse AUC nin diisiik degerler aldig1 goriil-
mektir ve AUCpyy degerleri ile AUC degerlerinin Hasta-Saglam olgularda iyi ayrim
yapamadig goriilmektedir. pyy = 1.00 oldugunda ise 0.50’ye oranla daha yiiksek an-
cak yine de etkin ayirmay1 saglamadig1 goriilmektedir. pyy degeri 1.50 ve iizerine ¢ik-
tiginda egri altinda kalan alanlar giderek yiikselmekte ve pyy =2.00 durumunda en
yiiksek diizeye cikmaktadir. Biomarker parametreleri ile birlikte ortak degisken para-

metreleri de artis gosteriyorsa Hasta-Saglam ayrimi 6nemli diizeyde artmaktadir.

ny = ng=500, 0.50< uyy <2.00, pzy=1.00 kosuluna gore yapilan benzetim ca-

lismalarina iliskin sonuglar Tablo 4.1.9 — Tablo 4.1.16’da ayrintili olarak verilmistir.

Tablo 4.1.9- ny = ng=500, pyy=0.50, u;y=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHauc AUCpy;z SHauc,, Z p
0.00 0.00 0.637 0.012 0.637 0012 0 1
0.00 0.95 0.638 0.012 0.638 0.012 0 1
0.95 0.00 0.375 0.018 0.375 0.018 0 1
0.10 0.10 0.611 0.012 0.612 0.012 -0.043 0.965
0.25 0.25 0.570 0.013 0.572 0.013 -0.169 0.865
0.50 0.50 0.499 0.015 0.499 0.018 -0.003 0.997
0.75 0.75 0.429 0.017 0.394 0.023 -1.615 0.106
0.95 0.95 0.374 0.019 0.154 0.038 7.540 | <0.001
0.10 0.25 0.611 0.012 0.612 0.013 -0.108 0.913
0.10 0.50 0.611 0.012 0.614 0.013 -0.218 0.827
0.10 0.75 0.611 0.012 0.615 0.012 -0.350 0.726
0.10 0.95 0.611 0.012 0.616 0.013 -0.426 0.669
0.25 0.10 0.569 0.013 0.570 0.013 -0.064 0.948
0.50 0.10 0.499 0.015 0.499 0.015 0.001 0.999
0.75 0.10 0.430 0.017 0.427 0.018 0.154 0.877
0.95 0.10 0.375 0.018 0.368 0.019 0.319 0.749
0.95 0.25 0.375 0.019 0.358 0.022 0.814 0.415
0.95 0.50 0.375 0.019 0.331 0.025 1.960 0.049
0.95 0.75 0.375 0.018 0.277 0.030 3.974 <0.001
0.25 0.95 0.569 0.013 0.579 0.014 -0.710 0.477
0.50 0.95 0.499 0.015 0.499 0.021 0.004 0.996
0.75 0.95 0.430 0.017 0.372 0.031 2.404 0.016
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Tablo 4.1.10- ny = ng=500, pyy=1.00, p;5=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHAuc AUCp SHaucyy, Z P
0.00 0.00 0.760 0.010 0.760 0.010 0 1
0.00 0.95 0.760 0.011 0.760 0.011 0 1
0.95 0.00 0.514 0.020 0.514 0.020 0 1
0.10 0.10 0.738 0.011 0.739 0.011 -0.089 0.928
0.25 0.25 0.702 0.012 0.708 0.013 -0.465 0.641
0.50 0.50 0.638 0.015 0.658 0.017 -1.238 0.215
0.75 0.75 0.570 0.018 0.605 0.026 -1.557 0.119
0.95 0.95 0.516 0.021 0.550 0.066 -0.777 0.436
0.10 0.25 0.738 0.011 0.740 0.011 -0.225 0.821
0.10 0.50 0.737 0.011 0.742 0.012 -0.446 0.655
0.10 0.75 0.737 0.011 0.745 0.011 -0.702 0.482
0.10 0.95 0.737 0.011 0.748 0.012 -0.877 0.379
0.25 0.10 0.701 0.012 0.703 0.012 -0.181 0.856
0.50 0.10 0.638 0.015 0.642 0.015 -0.219 0.826
0.75 0.10 0.568 0.018 0.571 0.019 -0.139 0.889
0.95 0.10 0.513 0.021 0.541 0.022 -0.031 0.974
0.95 0.25 0.514 0.021 0.517 0.024 -0.094 0.925
0.95 0.50 0.513 0.021 0.518 0.029 -0.200 0.840
0.95 0.75 0.513 0.022 0.525 0.041 -0.364 0.715
0.25 0.95 0.703 0.012 0.729 0.013 -1.964 0.049
0.50 0.95 0.638 0.015 0.687 0.019 -2.839 0.004
0.75 0.95 0.570 0.018 0.629 0.032 -2.320 0.020

Tablo 4.1.11- ny = ng=500, puyy=1.50, pzy=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps PH AUC SHjpyc AUChz SHAUCDUZ V/ p
0.00 0.00 0.855 0.009 0.855 0.009 0 1
0.00 0.95 0.855 0.008 0.855 0.008 0 1
0.95 0.00 0.651 0.022 0.651 0.022 0 1
0.10 0.10 0.838 0.009 0.840 0.009 -0.123 0.901
0.25 0.25 0.812 0.011 0.819 0.011 -0.679 0.496
0.50 0.50 0.759 0.013 0.792 0.014 -2.290 0.022
0.75 0.75 0.701 0.018 0.022 0.022 -4.160 <0.001
0.95 0.95 0.651 0.021 0.890 0.033 -8.776 <0.001
0.10 0.25 0.838 0.009 0.842 0.009 -0.311 0.755
0.10 0.50 0.839 0.009 0.845 0.009 -0.626 0.531
0.10 0.75 0.839 0.009 0.848 0.009 -0.981 0.326
0.10 0.95 0.839 0.009 0.851 0.009 -1.268 0.204
0.25 0.10 0.811 0.011 0.814 0.011 -0.268 0.788
0.50 0.10 0.759 0.013 0.765 0.014 -0.401 0.687
0.75 0.10 0.702 0.018 0.710 0.019 -0.380 0.703
0.95 0.10 0.651 0.021 0.658 0.022 -0.338 0.734
0.95 0.25 0.651 0.021 0.672 0.023 -0.921 0.356
0.95 0.50 0.650 0.022 0.703 0.029 -2.012 0.044
0.95 0.75 0.651 0.021 0.764 0.032 -4.235 <0.001
0.25 0.95 0.811 0.010 0.844 0.011 -2.953 0.030
0.50 0.95 0.759 0.014 0.833 0.015 -5.070 <0.001
0.75 0.95 0.701 0.017 0.837 0.022 -6.710 <0.001
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Tablo 4.1.12- ny = ng=500, pyy=1.60, p;5=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHAuc AUCp SHaucyy, y/ p
0.00 0.00 0.871 0.008 0.871 0.008 0 1
0.00 0.95 0.870 0.008 0.870 0.008 0 1
0.95 0.00 0.676 0.021 0.676 0.021 0 1
0.10 0.10 0.854 0.008 0.856 0.008 -0.135 0.891
0.25 0.25 0.830 0.010 0.838 0.010 -0.723 0.469
0.50 0.50 0.781 0.013 0.815 0.013 -2.444 0.014
0.75 0.75 0.726 0.018 0.818 0.020 -4.723 | <0.001
0.95 0.95 0.676 0.022 0.926 0.026 -10.250 | <0.001
0.10 0.25 0.855 0.009 0.858 0.009 -0.333 0.738
0.10 0.50 0.854 0.009 0.861 0.009 -0.662 0.507
0.10 0.75 0.855 0.009 0.864 0.009 -1.021 0.306
0.10 0.95 0.855 0.009 0.867 0.009 -1.297 0.194
0.25 0.10 0.829 0.010 0.832 0.010 -0.305 0.760
0.50 0.10 0.781 0.013 0.787 0.013 -0.425 0.670
0.75 0.10 0.725 0.017 0.733 0.017 -0.452 0.650
0.95 0.10 0.676 0.022 0.684 0.022 -0.369 0.711
0.95 0.25 0.676 0.021 0.699 0.023 -1.036 0.299
0.95 0.50 0.676 0.021 0.735 0.027 -2.425 0.015
0.95 0.75 0.675 0.021 0.801 0.030 4772 | <0.001
0.25 0.95 0.830 0.010 0.862 0.010 -3.107 0.001
0.50 0.95 0.781 0.013 0.858 0.013 -5.807 | <0.001
0.75 0.95 0.725 0.017 0.867 0.019 71774 | <0.001

Tablo 4.1.13- ny = ng=500, uyy=1.70, uzLy=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Py AUC SHAUC AUCDUZ SHAUCDUZ V4 P
0.00 0.00 0.884 0.008 0.884 0.008 0 1
0.00 0.95 0.885 0.008 0.885 0.008 0 1
0.95 0.00 0.702 0.020 0.702 0.020 0 1
0.10 0.10 0.870 0.008 0.871 0.008 -0.138 0.889
0.25 0.25 0.846 0.010 0.854 0.010 -0.768 0.442
0.50 0.50 0.802 0.013 0.836 0.013 -2.637 0.008
0.75 0.75 0.748 0.017 0.844 0.018 -5.303 <0.001
0.95 0.95 0.702 0.020 0.953 0.017 -13.064 <0.001
0.10 0.25 0.870 0.008 0.873 0.008 -0.337 0.735
0.10 0.50 0.870 0.008 0.876 0.008 -0.678 0.497
0.10 0.75 0.870 0.008 0.879 0.008 -1.094 0.273
0.10 0.95 0.871 0.008 0.883 0.008 -1.335 0.181
0.25 0.10 0.847 0.009 0.850 0.009 -0.311 0.755
0.50 0.10 0.802 0.013 0.808 0.013 -0.461 0.644
0.75 0.10 0.749 0.017 0.757 0.017 -0.479 0.631
0.95 0.10 0.702 0.021 0.711 0.022 -0.424 0.671
0.95 0.25 0.701 0.020 0.727 0.022 -1.193 0.232
0.95 0.50 0.703 0.025 0.768 0.004 -2.869 0.004
0.95 0.75 0.702 0.020 0.838 0.026 -5.749 <0.001
0.25 0.95 0.847 0.009 0.879 0.009 -3.317 <0.001
0.50 0.95 0.801 0.013 0.878 0.012 -5.920 <0.001
0.75 0.95 0.748 0.017 0.893 0.017 -8.231 <0.001
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Tablo 4.1.14- ny = ng=500, pyy=1.80, pz5=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHpyc AUCpyz SHaucy, Z p
0.00 0.00 0.898 0.007 0.898 0.007 0 1
0.00 0.95 0.898 0.007 0.898 0.007 0 1
0.95 0.00 0.726 0.020 0.726 0.020 0 1
0.10 0.10 0.885 0.008 0.886 0.008 -0.145 0.884
0.25 0.25 0.863 0.009 0.871 0.009 -0.819 0.412
0.50 0.50 0.820 0.012 0.855 0.012 -2.757 0.005
0.75 0.75 0.769 0.017 0.867 0.017 -5.704 <0.001
0.95 0.95 0.725 0.021 0.970 0.013 -14.23 <0.001
0.10 0.25 0.885 0.008 0.888 0.008 -0.354 0.723
0.10 0.50 0.885 0.008 0.891 0.008 -0.696 0.486
0.10 0.75 0.885 0.008 0.894 0.008 -1.080 0.279
0.10 0.95 0.885 0.008 0.896 0.007 -1.415 0.157
0.25 0.10 0.863 0.009 0.866 0.009 -0.307 0.758
0.50 0.10 0.821 0.012 0.827 0.012 -0.490 0.623
0.75 0.10 0.770 0.016 0.779 0.016 -0.532 0.594
0.95 0.10 0.725 0.021 0.735 0.021 -0.467 0.640
0.95 0.25 0.724 0.019 0.753 0.021 -1.357 0.174
0.95 0.50 0.726 0.021 0.796 0.024 -3.072 0.002
0.95 0.75 0.726 0.021 0.867 0.024 -6.214 <0.001
0.25 0.95 0.863 0.009 0.895 0.008 -3.445 <0.001
0.50 0.95 0.820 0.012 0.897 0.010 -6.684 <0.001
0.75 0.95 0.771 0.016 0.916 0.014 -9.236 <0.001

Tablo 4.1.15- ny = ng=500, uyy=1.90, puzL=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps P AUC SHauc AUCpz SHAUCDUZ Z P
0.00 0.00 0910 0.007 0.910 0.007 0 1
0.00 0.95 0910 0.006 0.910 0.006 0 1
0.95 0.00 0.748 0.020 0.748 0.020 0 1
0.10 0.10 0.898 0.007 0.899 0.007 -0.145 0.883
0.25 0.25 0.878 0.008 0.885 0.008 -0.876 0.380
0.50 0.50 0.838 0.011 0.872 0.011 -2.971 0.002
0.75 0.75 0.791 0.016 0.889 0.015 -6.074 <0.001
0.95 0.95 0.748 0.020 0.982 0.008 -16.477 | <0.001
0.10 0.25 0.898 0.007 0.901 0.007 -0.376 0.706
0.10 0.50 0.898 0.007 0.903 0.007 -0.752 0.451
0.10 0.75 0.898 0.007 0.906 0.007 -1.119 0.263
0.10 0.95 0.898 0.007 0.909 0.007 -1.445 0.148
0.25 0.10 0.877 0.009 0.880 0.009 -0.318 0.749
0.50 0.10 0.838 0.012 0.844 0.012 -0.510 0.609
0.75 0.10 0.791 0.016 0.801 0.016 -0.554 0.578
0.95 0.10 0.749 0.021 0.759 0.021 -0.502 0.615
0.95 0.25 0.749 0.020 0.778 0.022 -1.396 0.162
0.95 0.50 0.749 0.020 0.823 0.023 -3.366 <0.001
0.95 0.75 0.749 0.020 0.894 0.021 -6.892 <0.001
0.25 0.95 0.878 0.009 0.908 0.008 -3.527 <0.001
0.50 0.95 0.838 0.012 0914 0.010 -6.553 <0.001
0.75 0.95 0.791 0.016 0.934 0.012 -9.895 <0.001
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Tablo 4.1.16- ny = ng=500, pyy=2.00, p;5=1.00 kosuluna gore tiiretilmis verilerin
benzetim sonuglari

Ps PH AUC SHauc AUCpiz SHaucy, Z P
0.00 0.00 0.921 0.006 0.921 0.006 0 1
0.00 0.95 0.921 0.007 0.921 0.007 0 1
0.95 0.00 0.771 0.020 0.771 0.020 0 1
0.10 0.10 0.910 0.007 0.911 0.007 -0.149 0.881
0.25 0.25 0.892 0.008 0.899 0.008 -0.873 0.008
0.50 0.50 0.855 0.012 0.889 0.011 -0.043 0.002
0.75 0.75 0.811 0.016 0.908 0.014 -6.513 <0.001
0.95 0.95 0.770 0.020 0.990 0.005 -17.560 | <0.001
0.10 0.25 0.910 0.007 0.913 0.007 -0.382 0.702
0.10 0.50 0.910 0.007 0.916 0.007 -0.762 0.446
0.10 0.75 0.910 0.007 0.919 0.007 -1.136 0.256
0.10 0.95 0.910 0.007 0.921 0.007 -1.519 0.129
0.25 0.10 0.892 0.008 0.895 0.008 -0.351 0.725
0.50 0.10 0.855 0.011 0.862 0.011 -0.549 0.582
0.75 0.10 0.812 0.016 0.821 0.016 -0.580 0.562
0.95 0.10 0.772 0.020 0.783 0.021 -0.556 0.578
0.95 0.25 0.770 0.019 0.802 0.020 -1.556 0.120
0.95 0.50 0.771 0.020 0.847 0.020 -3.730 <0.001
0.95 0.75 0.771 0.020 0.916 0.018 -7.578 <0.001
0.25 0.95 0.892 0.008 0.921 0.007 -3.676 <0.001
0.50 0.95 0.855 0.011 0.928 0.009 -7.041 <0.001
0.75 0.95 0.811 0.015 0.949 0.010 -10.856 | <0.001

Tablo 4.1.9 - Tablo 4.1.16 birlikte incelendiginde, ny = ng=500 kosuluna gore
tiiretilmis verilerde; Genel itibariyla, pyy>1.50 kosullarinda, ps=py=>0.50 oldugu du-
rumlarda AUCpgz degerlerinin AUC degerlerinden yiiksek ve istatistiksel olarak dnemli
diizeyde farkli oldugu bulundu. Bununla birlikte pg=0.95 olarak sabit tutuldugunda ve
pu=>0.50 oldugunda, ayrica, py=0.95 olarak sabit tutuldugunda ve ps>0.25 oldugunda
AUCpyz degerlerinin AUC degerlerinden istatistiksel olarak onemli diizeyde yiiksek
oldugu bulundu. pg=0.10 olarak sabit tutuldugunda ve py= 0.25’den py= 0.95’e kadar
kombinasyonlar denendiginde AUCp;z degerleri ile AUC degerleri arasinda 6nemli fark
bulunmadi. Tam tersi kombinasyonda pyp=0.10 olarak sabit tutuldugunda ve pg=
0.25’den pg= 0.95’e kadar kombinasyonlar denendiginde de AUCpy degerleri ile AUC
degerleri arasinda onemli fark bulunmadi. p=0.10 degerininin gerek hasta gerekse sag-
lam grupta ortak degisken etkisinin gozlenmesi igin yetersiz oldugu goriilmektedir.
[ps=pr=0], [ps=0.p5=0.95] ve [ps=0.95,py=0] kombinasyonlarinda ise AUCpz deger-
leri ile AUC degerlerinin hemen hemen ayn1 oldugu bulundu. uyy (Hasta grubun Y de-

gerleri parametresi) etkisinin genel anlamda AUC iizerinde etkisi oldugu
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dir. pyy =0.50 oldugunda gerek AUCpz gerekse AUC nin diisiik degerler aldig1 goriil-
mektir ve AUCpyz degerleri ile AUC degerlerinin Hasta-Saglam olgularda iyi ayrim
yapamadig1 goriilmektedir. pyy = 1.00 oldugunda ise 0.50’ye oranla daha yiiksek ancak
yine de etkin ayirmayi saglamadigr goriilmektedir. pyy degeri 1.50 ve lizerine ¢iktigin-
da egri altinda kalan alanlar giderek yiikselmekte ve pyy =2.00 durumunda en yiiksek
diizeye c¢ikmaktadir, bu durumda [ps=py=0.25] kosulunda bile AUCpz degerlerinin
AUC degerlerinden 6nemli diizeyde farkli oldugu goriilmektedir. Biomarker paramet-
releri ile birlikte ortak degisken parametreleri de artig gosteriyorsa Hasta-Saglam ayrimi

onemli diizeyde artmaktadir.

ny = ng=250, 0.50< pyy <2.00, pzy=1.00 kosuluna gore yapilan benzetim ca-
ligmalarina iliskin sonuglar Tablo 4.1.17 — Tablo 4.1.24’de ayrintili olarak verilmistir.

Tablo 4.1.17- ny = ng=250, uyy=0.50, pzy=1.00 kosuluna gére tiiretilmis verilerin
benzetim sonuglari

Ps Pu AUC SHAuc AUCpi7 SHayc, i, Z p
0.00 0.00 0.638 0.017 0.638 0.017 0 1
0.00 0.95 0.638 0.017 0.638 0.017 0 1
0.95 0.00 0.375 0.027 0.26 0.026 0 1
0.10 0.10 0.612 0.017 0.612 0.017 -0.031 0.975
0.25 0.25 0.570 0.019 0.572 0.020 -0.116 0.907
0.50 0.50 0.500 0.021 0.499 0.024 0.005 0.996
0.75 0.75 0.430 0.024 0.395 0.036 1.170 0.242
0.95 0.95 0.373 0.026 0.155 0.055 5340 | <0.001
0.10 0.25 0.611 0.017 0.612 0.017 -0.079 0.937
0.10 0.50 0.611 0.018 0.614 0.018 -0.156 0.876
0.10 0.75 0.612 0.017 0.616 0.081 -0.311 0.804
0.10 0.95 0.611 0.017 0.617 0.018 -0.311 0.756
0.25 0.10 0.572 0.019 0.573 0.019 -0.048 0.962
0.50 0.10 0.499 0.021 0.499 0.021 0.001 0.999
0.75 0.10 0.431 0.024 0.428 0.025 0.108 0913
0.95 0.10 0.374 0.027 0.368 0.028 0.222 0.824
0.95 0.25 0.375 0.026 0.358 0.030 0.607 0.543
0.95 0.50 0.374 0.027 0.330 0.035 1.420 0.155
0.95 0.75 0.374 0.025 0.276 0.003 2.883 0.042
0.25 0.95 0.571 0.019 0.581 0.021 -0.495 0.620
0.50 0.95 0.499 0.021 0.499 0.029 0.012 0.990
0.75 0.95 0.430 0.025 0.372 0.045 1.627 0.103
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Tablo 4.1.18- ny = ng=250, pyy=1.00, p;5=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.760 0.015 0.760 0.015 0 1
0.00 0.95 0.760 0.015 0.760 0.015 0 1
0.95 0.00 0.514 0.030 0.514 0.030 0 1
0.10 0.10 0.737 0.016 0.738 0.016 -0.016 0.949
0.25 0.25 0.701 0.018 0.707 0.019 -0.312 0.755
0.50 0.50 0.637 0.021 0.657 0.023 -0.889 0.374
0.75 0.75 0.571 0.026 0.606 0.038 -1.074 0.283
0.95 0.95 0.513 0.030 0.541 0.093 -0.447 0.654
0.10 0.25 0.738 0.016 0.741 0.016 -0.163 0.870
0.10 0.50 0.738 0.015 0.743 0.015 -0.337 0.736
0.10 0.75 0.737 0.016 0.745 0.017 -0.478 0.632
0.10 0.95 0.737 0.016 0.747 0.016 -0.630 0.528
0.25 0.10 0.702 0.018 0.704 0.018 -0.125 0.900
0.50 0.10 0.638 0.021 0.641 0.022 -0.156 0.876
0.75 0.10 0.568 0.026 0.571 0.027 -0.101 0.920
0.95 0.10 0.515 0.030 0.516 0.031 -0.026 0.979
0.95 0.25 0.512 0.030 0.514 0.034 -0.056 0.955
0.95 0.50 0.513 0.030 0.518 0.041 -0.137 0.890
0.95 0.75 0.514 0.030 0.525 0.055 -0.275 0.056
0.25 0.95 0.702 0.018 0.728 0.020 -1.337 0.181
0.50 0.95 0.637 0.022 0.686 0.028 -1.875 0.061
0.75 0.95 0.569 0.026 0.627 0.046 -1.568 0.117

Tablo 4.1.19- ny = ng=250, uyy=1.50, puzL=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.855 0.013 0.855 0.013 0 1
0.00 0.95 0.855 0.012 0.855 0.012 0 1
0.95 0.00 0.650 0.030 0.650 0.030 0 1
0.10 0.10 0.838 0.013 0.840 0.013 -0.088 0.929
0.25 0.25 0.811 0.015 0.819 0.015 -0.486 0.627
0.50 0.50 0.759 0.019 0.791 0.020 -1.596 0.110
0.75 0.75 0.702 0.025 0.787 0.031 -3.031 0.002
0.95 0.95 0.653 0.030 0.889 0.048 -5.949 <0.001
0.10 0.25 0.839 0.013 0.842 0.013 -0.224 0.822
0.10 0.50 0.839 0.013 0.845 0.013 -0.452 0.651
0.10 0.75 0.839 0.013 0.849 0.013 -0.676 0.499
0.10 0.95 0.838 0.014 0.850 0.013 -0.859 0.390
0.25 0.10 0.811 0.015 0.814 0.015 -0.193 0.846
0.50 0.10 0.759 0.019 0.765 0.019 -0.284 0.776
0.75 0.10 0.701 0.025 0.708 0.026 -0.276 0.782
0.95 0.10 0.651 0.030 0.658 0.032 -0.230 0.817
0.95 0.25 0.651 0.031 0.671 0.035 -0.615 0.538
0.95 0.50 0.652 0.032 0.705 0.041 -1.435 0.151
0.95 0.75 0.651 0.030 0.764 0.046 -2.894 0.004
0.25 0.95 0.811 0.010 0.844 0.011 -2.953 0.030
0.50 0.95 0.759 0.014 0.833 0.015 -5.070 <0.001
0.75 0.95 0.701 0.017 0.837 0.022 -6.710 <0.001
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Tablo 4.1.20- ny = ng=250, uyy=1.60, p;5=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.871 0.011 0.871 0.011 0 1
0.00 0.95 0.871 0.011 0.871 0.011 0 1
0.95 0.00 0.678 0.030 0.678 0.030 0 1
0.10 0.10 0.855 0.013 0.856 0.013 -0.013 0.928
0.25 0.25 0.829 0.014 0.837 0.014 -0.522 0.601
0.50 0.50 0.781 0.019 0.815 0.019 -1.733 0.083
0.75 0.75 0.725 0.024 0.817 0.028 -3.447 | <0.001
0.95 0.95 0.677 0.030 0.923 0.038 -7.169 | <0.001
0.10 0.25 0.855 0.012 0.858 0.012 -0.240 0.810
0.10 0.50 0.855 0.013 0.862 0.013 -0.465 0.642
0.10 0.75 0.855 0.012 0.865 0.012 -0.736 0.462
0.10 0.95 0.855 0.013 0.867 0.013 -0.896 0.370
0.25 0.10 0.830 0.015 0.833 0.015 -0.198 0.842
0.50 0.10 0.781 0.019 0.787 0.019 -0.303 0.761
0.75 0.10 0.725 0.025 0.732 0.026 -0.301 0.763
0.95 0.10 0.677 0.031 0.685 0.032 -0.263 0.792
0.95 0.25 0.677 0.030 0.701 0.033 -0.732 0.464
0.95 0.50 0.677 0.030 0.736 0.037 -1.756 0.079
0.95 0.75 0.677 0.030 0.802 0.043 -3.377 | <0.001
0.25 0.95 0.829 0.015 0.862 0.015 -2.140 0.032
0.50 0.95 0.781 0.019 0.857 0.019 -3.940 | <0.001
0.75 0.95 0.723 0.025 0.864 0.028 -5.267 | <0.001

Tablo 4.1.21- ny = ng=250, uyy=1.70, uzy=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.884 0.011 0.884 0.011 0 1
0.00 0.95 0.885 0.011 0.885 0.011 0 1
0.95 0.00 0.701 0.029 0.701 0.029 0 1
0.10 0.10 0.871 0.012 0.872 0.012 -0.096 0.923
0.25 0.25 0.847 0.014 0.854 0.014 -0.540 0.589
0.50 0.50 0.800 0.017 0.834 0.018 -1.896 0.058
0.75 0.75 0.748 0.074 0.843 0.026 -3.720 <0.001
0.95 0.95 0.703 0.030 0.951 0.027 -8.600 <0.001
0.10 0.25 0.870 0.012 0.873 0.012 -0.236 0.813
0.10 0.50 0.871 0.012 0.877 0.012 -0.483 0.629
0.10 0.75 0.870 0.012 0.879 0.012 -0.729 0.466
0.10 0.95 0.870 0.012 0.882 0012. -0.955 0.340
0.25 0.10 0.847 0.014 0.850 0.014 -0.208 0.835
0.50 0.10 0.802 0.017 0.808 0.017 -0.337 0.736
0.75 0.10 0.748 0.024 0.756 0.024 -0.339 0.734
0.95 0.10 0.700 0.030 0.710 0.031 -0.297 0.766
0.95 0.25 0.702 0.030 0.728 0.032 -0.821 0411
0.95 0.50 0.701 0.030 0.765 0.036 -1.952 0.051
0.95 0.75 0.701 0.029 0.836 0.038 -3.922 0.039
0.25 0.95 0.847 0.014 0.879 0.014 -2.236 0.025
0.50 0.95 0.802 0.017 0.879 0.017 -4.373 <0.001
0.75 0.95 0.747 0.024 0.891 0.024 -5.839 <0.001
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Tablo 4.1.22- ny = ng=250, pyy=1.80, pz5=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.898 0.010 0.898 0.010 0 1
0.00 0.95 0.897 0.010 0.897 0.010 0 1
0.95 0.00 0.726 0.029 0.726 0.029 0 1
0.10 0.10 0.885 0.011 0.886 0.011 -0.101 0.920
0.25 0.25 0.863 0.013 0.871 0.013 -0.579 0.562
0.50 0.50 0.820 0.017 0.854 0.016 -2.050 0.040
0.75 0.75 0.771 0.024 0.868 0.024 -3.966 | <0.001
0.95 0.95 0.726 0.028 0.969 0.018 -10.343 | <0.001
0.10 0.25 0.885 0.011 0.888 0.011 -0.257 0.797
0.10 0.50 0.884 0.011 0.890 0.011 -0.507 0.612
0.10 0.75 0.885 0.011 0.894 0.011 -0.773 0.439
0.10 0.95 0.885 0.011 0.837 0.011 -1.010 0.312
0.25 0.10 0.864 0.014 0.867 0.014 -0.214 0.830
0.50 0.10 0.820 0.017 0.826 0.017 -0.347 0.728
0.75 0.10 0.771 0.023 0.780 0.024 -0.365 0.715
0.95 0.10 0.725 0.029 0.735 0.030 -0.335 0.738
0.95 0.25 0.725 0.029 0.753 0.032 -0.900 0.367
0.95 0.50 0.724 0.029 0.794 0.034 2173 0.030
0.95 0.75 0.727 0.029 0.867 0.034 4352 | <0.001
0.25 0.95 0.863 0.014 0.895 0.013 2317 | <0.001
0.50 0.95 0.820 0.017 0.897 0.016 -4.468 | <0.001
0.75 0.95 0.771 0.023 0915 0.021 -6.495 | <0.001

Tablo 4.1.23- ny = ng=250, uyy=1.90, puzL=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.910 0.009 0.910 0.009 0 1
0.00 0.95 0.909 0.009 0.909 0.009 0 1
0.95 0.00 0.750 0.028 0.750 0.028 0 1
0.10 0.10 0.897 0.011 0.899 0.011 -0.099 0.921
0.25 0.25 0.877 0.013 0.885 0.012 -0.582 0.560
0.50 0.50 0.838 0.017 0.872 0.016 -2.024 0.043
0.75 0.75 0.790 0.022 0.888 0.021 -4.373 <0.001
0.95 0.95 0.749 0.028 0.981 0.012 -11.234 | <0.001
0.10 0.25 0.898 0.011 0.901 0.011 -0.255 0.798
0.10 0.50 0.899 0.011 0.904 0.011 -0.519 0.603
0.10 0.75 0.898 0.011 0.907 0.010 -0.794 0.427
0.10 0.95 0.899 0.011 0.910 0.010 -1.015 0.310
0.25 0.10 0.877 0.012 0.880 0.012 -0.230 0.817
0.50 0.10 0.838 0.016 0.844 0.016 -0.374 0.708
0.75 0.10 0.791 0.022 0.800 0.022 -0.399 0.689
0.95 0.10 0.749 0.029 0.760 0.030 -0.357 0.720
0.95 0.25 0.749 0.028 0.779 0.030 -1.009 0.313
0.95 0.50 0.747 0.028 0.820 0.031 -2.429 0.015
0.95 0.75 0.747 0.028 0.890 0.031 -4.783 <0.001
0.25 0.95 0.878 0.013 0.909 0.012 -2.417 0.016
0.50 0.95 0.837 0.016 0.912 0.014 -4.806 <0.001
0.75 0.95 0.792 0.023 0.934 0.017 -6.933 <0.001
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Tablo 4.1.24- ny = ng=250, puyy=2.00, pu;5=1.00 kosuluna gore tiiretilmis verilerin
benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.921 0.008 0.921 0.008 0 1
0.00 0.95 0.921 0.009 0.921 0.009 0 1
0.95 0.00 0.771 0.027 0.771 0.027 0 1
0.10 0.10 0910 0.010 0911 0.010 -0.107 0915
0.25 0.25 0.891 0.011 0.898 0.011 -0.637 0.011
0.50 0.50 0.854 0.016 0.888 0.015 -2.169 0.030
0.75 0.75 0.812 0.022 0.908 0.019 -4.685 | <0.001
0.95 0.95 0.770 0.026 0.989 0.007 -12.737 | <0.001
0.10 0.25 0910 0.010 0913 0.010 -0.260 0.794
0.10 0.50 0910 0.010 0915 0.009 -0.549 0.582
0.10 0.75 0910 0.010 0918 0.010 -0.806 0.420
0.10 0.95 0910 0.010 0.921 0.009 -1.075 0.282
0.25 0.10 0.891 0.012 0.894 0.012 -0.235 0.813
0.50 0.10 0.855 0.016 0.862 0.016 -0.378 0.705
0.75 0.10 0.810 0.022 0.819 0.022 -0.418 0.675
0.95 0.10 0.770 0.027 0.781 0.028 -0.403 0.686
0.95 0.25 0.770 0.027 0.801 0.029 -1.085 0.278
0.95 0.50 0.771 0.028 0.846 0.029 -2.592 0.010
0.95 0.75 0.769 0.028 0913 0.026 -5.221 | <0.001
0.25 0.95 0.891 0.012 0.921 0.010 -2.608 0.009
0.50 0.95 0.855 0.016 0.927 0.012 -5.009 | <0.001
0.75 0.95 0.810 0.022 0.948 0.014 7471 | <0.001

Tablo 4.1.17 - Tablo 4.1.24 birlikte incelendiginde, ny = ng=250 kosuluna go-
re tiiretilmis verilerde; Genel itibariyla, puyy = 1.50, uyy =1.60 ve puyy =1.70 kosulla-
rinda, pg=py>0.75 oldugu durumlarda AUCpy; degerlerinin AUC degerlerinden yiik-
sek ve istatistiksel olarak Onemli diizeyde farkli oldugu bulundu. Bununla birlikte
ps=0.95 olarak sabit tutuldugunda ve py>0.75 oldugunda, ayrica, py=0.95 olarak sabit
tutuldugunda ve ps>0.25 oldugunda AUCpjz degerlerinin AUC degerlerinden istatistik-
sel olarak onemli diizeyde yiiksek oldugu bulundu. uyy = 1.80, ve uyy =1.90 kosulla-
rinda, pg=py>0.50 oldugu durumlarda AUCpy; degerlerinin AUC degerlerinden yiik-
sek ve istatistiksel olarak Onemli diizeyde farkli oldugu bulundu. Bununla birlikte
ps=0.95 olarak sabit tutuldugunda ve py>0.50 oldugunda, ayrica, py=0.95 olarak sabit
tutuldugunda ve ps>0.25 oldugunda AUCpy7 degerlerinin AUC degerlerinden istatistik-
sel olarak o©nemli diizeyde yiiksek oldugu bulundu. pyy =2.00 durumunda
[ps=py=0.25] kosulunda, AUCpyz degerlerinin AUC degerlerinden 6nemli diizeyde
farkli oldugu goriilmektedir. ps=0.95 olarak sabit tutuldugunda ve py>0.50 oldugunda,

ayrica py=0.95 olarak sabit tutuldugunda ve ps>0.25 oldugunda AUCpyz degerlerinin
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AUC degerlerinden istatistiksel olarak dnemli diizeyde yiiksek oldugu bulundu. ps=0.10
olarak sabit tutuldugunda ve py= 0.25’den py= 0.95’e kadar kombinasyonlar denendi-
ginde AUCpyy degerleri ile AUC degerleri arasinda 6énemli fark bulunmadi. Tam tersi
kombinasyonda py=0.10 olarak sabit tutuldugunda ve ps= 0.25’den ps= 0.95’e kadar
kombinasyonlar denendiginde de AUCpyy degerleri ile AUC degerleri arasinda 6énemli
fark bulunmadi. p=0.10 degerinin gerek hasta gerekse saglam grupta ortak degisken
etkisinin gdzlenmesi i¢in yetersiz oldugu goriilmektedir. [ps=py=0]; [ps=0.p5=0.95] ve
[ps=0.95,p5=0] kombinasyonlarinda ise AUCpyz degerleri ile AUC degerlerinin hemen
hemen ayni oldugu bulundu. uyy (Hasta grubun Y degerleri parametresi) etkisinin genel
anlamda AUC iizerinde etkisi oldugu goriilmektedir. puyy =0.50 ve pyy = 1.00 oldu-
gunda gerek AUCpyy gerekse AUC’nin diisiik degerler aldigi goriilmektir ve AUCpy7
degerleri ile AUC degerlerinin Hasta-Saglam olgularda iyi ayrim yapamadig goriilmek-

tedir .

ny = ng=100, 0.50< pyy <2.00, pzy=1.00 kosuluna gore yapilan benzetim ca-
lismalarina iligkin sonuglar Tablo 4.1.25 — Tablo 4.1.32’de ayrintili olarak verilmistir.

Tablo 4.1.25- ny = ng=100, uyy=0.50, puzL=1.00 kosuluna gore tiiretilmis verilerin
benzetim sonuglart

Ps PH AUC SHjpuc AUCpyz SHauc,, Z p
0.00 0.00 0.638 0.028 0.638 0.028 0 1
0.00 0.95 0.638 0.026 0.638 0.026 0 1
0.95 0.00 0.374 0.041 0.374 0.041 0 1
0.10 0.10 0.610 0.027 0.610 0.027 -0.019 0.984
0.25 0.25 0.571 0.029 0.573 0.030 -0.076 0.939
0.50 0.50 0.499 0.033 0.498 0.038 0.006 0.995
0.75 0.75 0.428 0.040 0.393 0.059 0.704 0.481
0.95 0.95 0.374 0.043 0.167 0.089 3.102 0.002
0.10 0.25 0.610 0.028 0.611 0.028 -0.047 0.962
0.10 0.50 0.611 0.028 0.614 0.029 -0.095 0.924
0.10 0.75 0.611 0.029 0.615 0.030 -0.141 0.888
0.10 0.95 0.610 0.027 0.616 0.029 -0.191 0.848
0.25 0.10 0.569 0.030 0.570 0.031 -0.027 0.978
0.50 0.10 0.501 0.034 0.501 0.035 -0.000 0.999
0.75 0.10 0.430 0.037 0.427 0.039 0.070 0.944
0.95 0.10 0.377 0.042 0.371 0.044 0.137 0.891
0.95 0.25 0.374 0.043 0.356 0.048 0.374 0.708
0.95 0.50 0.375 0.042 0.331 0.055 0.891 0.373
0.95 0.75 0.375 0.042 0.280 0.069 1.703 0.088
0.25 0.95 0.571 0.030 0.581 0.035 -0.306 0.759
0.50 0.95 0.500 0.034 0.499 0.046 0.008 0.993
0.75 0.95 0.426 0.038 0.365 0.070 1.119 0.263
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Tablo 4.1.26- ny = ng=100, pyy=1.00, p;5=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.759 0.025 0.759 0.025 0 1
0.00 0.95 0.761 0.023 0.761 0.023 0 1
0.95 0.00 0.515 0.049 0.515 0.049 0 1
0.10 0.10 0.738 0.026 0.739 0.026 -0.039 0.968
0.25 0.25 0.700 0.028 0.706 0.029 -0.203 0.839
0.50 0.50 0.637 0.037 0.656 0.041 -0.504 0.614
0.75 0.75 0.571 0.042 0.606 0.061 -0.665 0.505
0.95 0.95 0.514 0.049 0.540 0.146 -0.269 0.787
0.10 0.25 0.736 0.025 0.739 0.025 -0.102 0918
0.10 0.50 0.737 0.025 0.742 0.025 -0.207 0.835
0.10 0.75 0.737 0.026 0.745 0.027 -0.304 0.761
0.10 0.95 0.738 0.025 0.749 0.026 -0.404 0.686
0.25 0.10 0.702 0.028 0.704 0.029 -0.080 0.934
0.50 0.10 0.637 0.034 0.641 0.034 -0.098 0.922
0.75 0.10 0.568 0.041 0.571 0.043 -0.062 0.951
0.95 0.10 0.513 0.048 0.513 0.050 -0.013 0.989
0.95 0.25 0.512 0.048 0.514 0.054 -0.034 0.973
0.95 0.50 0.515 0.047 0.520 0.064 -0.098 0.921
0.95 0.75 0.512 0.047 0.523 0.086 -0.154 0.877
0.25 0.95 0.703 0.026 0.729 0.029 -0.923 0.356
0.50 0.95 0.636 0.035 0.684 0.045 -1.179 0.238
0.75 0.95 0.569 0.041 0.625 0.073 -0.973 0.330

Tablo 4.1.27- ny = ng=100, pyy=1.50, puz5=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHpuc AUCpyz SHaucy, Z p
0.00 0.00 0.855 0.020 0.855 0.020 0 1
0.00 0.95 0.855 0.019 0.855 0.019 0 1
0.95 0.00 0.654 0.047 0.654 0.047 0 1
0.10 0.10 0.838 0.022 0.839 0.022 -0.052 0.958
0.25 0.25 0.812 0.024 0.819 0.024 -0.314 0.753
0.50 0.50 0.162 0.032 0.794 0.033 -0.980 0.327
0.75 0.75 0.702 0.041 0.786 0.050 -1.819 0.069
0.95 0.95 0.651 0.046 0.877 0.076 -3.670 <0.001
0.10 0.25 0.837 0.021 0.840 0.021 -0.140 0.888
0.10 0.50 0.839 0.021 0.845 0.021 -0.288 0.773
0.10 0.75 0.839 0.021 0.849 0.021 -0.431 0.666
0.10 0.95 0.839 0.022 0.851 0.022 -0.527 0.598
0.25 0.10 0.812 0.024 0.815 0.024 -0.123 0.902
0.50 0.10 0.760 0.030 0.766 0.031 -0.179 0.857
0.75 0.10 0.701 0.039 0.709 0.040 -0.175 0.860
0.95 0.10 0.653 0.047 0.660 0.049 -0.149 0.881
0.95 0.25 0.649 0.049 0.668 0.055 -0.377 0.706
0.95 0.50 0.650 0.046 0.701 0.059 -0.968 0.332
0.95 0.75 0.651 0.048 0.761 0.073 -1.794 0.073
0.25 0.95 0.810 0.024 0.843 0.025 -1.292 0.196
0.50 0.95 0.759 0.030 0.833 0.032 -2.335 0.020
0.75 0.95 0.701 0.040 0.833 0.050 -2.895 0.004
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Tablo 4.1.28- ny = ng=100, pyy=1.60, p;5=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.871 0.019 0.817 0.019 0 1
0.00 0.95 0.872 0.018 0.872 0.018 0 1
0.95 0.00 0.676 0.049 0.676 0.049 0 1
0.10 0.10 0.855 0.020 0.856 0.020 -0.057 0.954
0.25 0.25 0.829 0.023 0.836 0.023 -0.323 0.746
0.50 0.50 0.780 0.030 0.813 0.030 -1.097 0.272
0.75 0.75 0.724 0.040 0.813 0.047 -2.028 0.042
0.95 0.95 0.678 0.046 0916 0.061 -4.406 | <0.001
0.10 0.25 0.855 0.020 0.858 0.020 -0.149 0.881
0.10 0.50 0.856 0.020 0.862 0.020 -0.304 0.760
0.10 0.75 0.855 0.020 0.864 0.020 -0.446 0.655
0.10 0.95 0.855 0.020 0.867 0.020 -0.576 0.564
0.25 0.10 0.829 0.024 0.832 0.024 -0.125 0.900
0.50 0.10 0.780 0.030 0.786 0.030 -0.189 0.850
0.75 0.10 0.725 0.039 0.733 0.040 -0.191 0.848
0.95 0.10 0.674 0.049 0.682 0.051 -0.158 0873
0.95 0.25 0.677 0.047 0.700 0.052 -0.461 0.644
0.95 0.50 0.676 0.047 0.734 0.058 -1.098 0.272
0.95 0.75 0.675 0.049 0.796 0.070 -2.015 0.044
0.25 0.95 0.828 0.023 0.860 0.023 -1.373 0.170
0.50 0.95 0.781 0.030 0.856 0.031 -2.481 0.013
0.75 0.95 0.727 0.038 0.866 0.043 -3.408 | <0.001

Tablo 4.1.29- ny = ng=100, uyy=1.70, uzLy=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.885 0.017 0.885 0.017 0 1
0.00 0.95 0.884 0.018 0.884 0.018 0 1
0.95 0.00 0.700 0.046 0.700 0.046 0 1
0.10 0.10 0.869 0.019 0.870 0.019 -0.061 0.951
0.25 0.25 0.848 0.021 0.855 0.021 -0.352 0.725
0.50 0.50 0.800 0.029 0.834 0.029 -1.140 0.254
0.75 0.75 0.747 0.039 0.841 0.042 -2.277 0.022
0.95 0.95 0.700 0.048 0.939 0.050 -4.830 <0.001
0.10 0.25 0.870 0.019 0.873 0.019 -0.152 0.879
0.10 0.50 0.869 0.019 0.875 0.019 -0.312 0.755
0.10 0.75 0.870 0.019 0.879 0.019 -0.472 0.637
0.10 0.95 0.870 0.019 0.882 0.018 -0.611 0.541
0.25 0.10 0.848 0.021 0.851 0.021 -0.138 0.890
0.50 0.10 0.802 0.028 0.808 0.029 -0.206 0.836
0.75 0.10 0.747 0.040 0.755 0.041 -0.201 0.840
0.95 0.10 0.701 0.047 0.710 0.049 -0.188 0.851
0.95 0.25 0.700 0.048 0.726 0.052 -0.503 0.615
0.95 0.50 0.701 0.046 0.764 0.055 -1.246 0.212
0.95 0.75 0.697 0.046 0.827 0.061 -2.395 0.017
0.25 0.95 0.846 0.022 0.879 0.021 -1.460 0.144
0.50 0.95 0.800 0.029 0.876 0.029 -2.592 0.010
0.75 0.95 0.747 0.037 0.890 0.038 -3.778 <0.001
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Tablo 4.1.30- ny = ng=100, pyy=1.80, p;5=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.898 0.015 0.898 0.015 0 1
0.00 0.95 0.898 0.017 0.898 0.017 0 1
0.95 0.00 0.728 0.046 0.728 0.046 0 1
0.10 0.10 0.886 0.018 0.887 0.018 -0.062 0.950
0.25 0.25 0.862 0.020 0.870 0.020 -0.372 0.709
0.50 0.50 0.820 0.027 0.854 0.026 -1.263 0.206
0.75 0.75 0.770 0.040 0.866 0.041 -2.334 0.020
0.95 0.95 0.725 0.048 0.961 0.036 -5.538 | <0.001
0.10 0.25 0.885 0.018 0.888 0.018 -0.158 0.874
0.10 0.50 0.885 0.018 0.890 0.017 -0.325 0.745
0.10 0.75 0.884 0.019 0.893 0.018 -0.471 0.637
0.10 0.95 0.884 0.018 0.896 0.017 -0.638 0.523
0.25 0.10 0.863 0.021 0.866 0.021 -0.141 0.887
0.50 0.10 0.820 0.029 0.826 0.029 -0.209 0.834
0.75 0.10 0.770 0.038 0.779 0.038 -0.225 0.822
0.95 0.10 0.726 0.047 0.736 0.049 -0.204 0.838
0.95 0.25 0.726 0.046 0.754 0.050 -0.568 0.570
0.95 0.50 0.724 0.047 0.792 0.055 -1.328 0.183
0.95 0.75 0.725 0.046 0.862 0.055 -2.668 0.008
0.25 0.95 0.864 0.021 0.895 0.020 -1.516 0.129
0.50 0.95 0.821 0.027 0.896 0.025 -2.832 0.005
0.75 0.95 0.771 0.037 0913 0.033 -4.017 | <0.001

Tablo 4.1.31- ny = ng=100, uyy=1.90, puzL=1.00 kosuluna gore tiiretilmis verilerin

benzetim sonuglari

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.910 0.015 0.910 0.015 0 1
0.00 0.95 0.910 0.015 0.910 0.015 0 1
0.95 0.00 0.745 0.045 0.745 0.045 0 1
0.10 0.10 0.898 0.018 0.899 0.018 -0.061 0.951
0.25 0.25 0.877 0.020 0.885 0.020 -0.363 0.716
0.50 0.50 0.837 0.026 0.871 0.025 -1.317 0.188
0.75 0.75 0.791 0.036 0.888 0.034 -2.739 0.006
0.95 0.95 0.745 0.045 0.975 0.026 -6.354 <0.001
0.10 0.25 0.898 0.017 0.901 0.017 -0.158 0.873
0.10 0.50 0.898 0.017 0.904 0.017 -0.329 0.742
0.10 0.75 0.898 0.017 0.906 0.016 -0.503 0.615
0.10 0.95 0.897 0.018 0.908 0.018 -0.612 0.540
0.25 0.10 0.879 0.019 0.882 0.019 -0.148 0.882
0.50 0.10 0.837 0.027 0.843 0.027 -0.219 0.826
0.75 0.10 0.790 0.037 0.799 0.037 -0.238 0.811
0.95 0.10 0.745 0.045 0.756 0.046 -0.229 0.818
0.95 0.25 0.748 0.047 0.777 0.050 -0.599 0.050
0.95 0.50 0.750 0.045 0.821 0.051 -1.473 0.140
0.95 0.75 0.746 0.047 0.886 0.052 -2.782 0.005
0.25 0.95 0.878 0.020 0.908 0.019 -1.523 0.127
0.50 0.95 0.837 0.027 0.912 0.023 -2.973 0.003
0.75 0.95 0.790 0.036 0.931 0.029 -4.217 <0.001

50




Tablo 4.1.32- ny = ng=100, pyy=2.00, p;5=1.00 kosuluna gore tiiretilmis verilerin
benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.921 0.015 0.921 0.015 0 1
0.00 0.95 0.921 0.014 0.921 0.014 0 1
0.95 0.00 0.774 0.044 0.774 0.044 0 1
0.10 0.10 0910 0.015 0911 0.015 -0.067 0.946
0.25 0.25 0.891 0.019 0.898 0.019 -0.377 0.705
0.50 0.50 0.855 0.024 0.889 0.023 -1.404 0.160
0.75 0.75 0.809 0.034 0.905 0.030 -2.951 0.003
0.95 0.95 0.767 0.044 0.984 0.019 -6.761 | <0.001
0.10 0.25 0.909 0.016 0912 0.015 -0.170 0.865
0.10 0.50 0910 0.016 0915 0.015 -0.342 0.732
0.10 0.75 0910 0.015 0918 0.015 -0.528 0.597
0.10 0.95 0.909 0.016 0.920 0.015 -0.673 0.501
0.25 0.10 0.892 0.019 0.895 0.019 -0.148 0.882
0.50 0.10 0.855 0.025 0.861 0.025 -0.237 0.812
0.75 0.10 0.808 0.033 0.817 0.033 -0.270 0.787
0.95 0.10 0.769 0.044 0.780 0.045 -0.243 0.808
0.95 0.25 0.768 0.044 0.798 0.046 -0.667 0.504
0.95 0.50 0.767 0.043 0.840 0.045 -1.660 0.097
0.95 0.75 0.769 0.042 0.910 0.040 -3.402 | <0.001
0.25 0.95 0.890 0.019 0.920 0.017 -1.591 0.111
0.50 0.95 0.855 0.025 0.927 0.021 -3.068 0.002
0.75 0.95 0.811 0.034 0.947 0.022 -4.780 | <0.001

Tablo 4.1.24 - Tablo 4.1.32 birlikte incelendiginde, ny = ng=100 kosuluna go-
re tiiretilmis verilerde; Genel itibariyla, pyy =1.50 kosulunda, ancak ps=py=>0.95 oldu-
gu durumlarda AUCpy; degerlerinin AUC degerlerinden yiiksek ve istatistiksel olarak
onemli diizeyde farkli oldugu bulundu. Bununla birlikte, py=0.95 olarak sabit tutuldu-
gunda ve ps>0.50 oldugunda AUCpy; degerlerinin AUC degerlerinden istatistiksel ola-
rak onemli diizeyde yiiksek oldugu bulundu. pyy =>1.60 kosullarinda, ps=py=0.50 ol-
dugu durumlarda AUCpy; degerlerinin AUC degerlerinden yiiksek ve istatistiksel ola-
rak onemli diizeyde farkli oldugu bulundu. Bununla birlikte pg=0.95 olarak sabit tutul-
dugunda ve py>0.75 oldugunda, ayrica, py=0.95 olarak sabit tutuldugunda ve ps>0.50
oldugunda AUCpyy degerlerinin AUC degerlerinden istatistiksel olarak onemli diizeyde
yiiksek oldugu bulundu. ps=0.10 olarak sabit tutuldugunda ve py= 0.25’den py=0.95"e
kadar kombinasyonlar denendiginde AUCpyz degerleri ile AUC degerleri arasinda
onemli fark bulunmadi. Tam tersi kombinasyonda py=0.10 olarak sabit tutuldugunda

ve ps= 0.25’den pg= 0.95’e kadar kombinasyonlar denendiginde de AUCpy; degerleri

51



ile AUC degerleri arasinda énemli fark bulunmadi. p=0.10 degerininin gerek hasta ge-
rekse saglam grupta ortak degisken etkisinin gézlenmesi i¢in yetersiz oldugu goriilmek-
tedir. [ps=py=0]; [ps=0.p4=0.95] ve [ps=0.95,04=0] kombinasyonlarinda ise AUCpy
degerleri ile AUC degerlerinin hemen hemen ayni oldugu bulundu. uyy (Hasta grubun
Y degerleri parametresi) etkisinin genel anlamda AUC iizerinde etkisi oldugu goriil-
mektedir. yyy =0.50 ve pyy = 1.00 oldugunda gerek AUCpj; gerekse AUC’nin diisiik
degerler aldig1 goriilmektir ve AUCpyz degerleri ile AUC degerlerinin Hasta-Saglam

olgularda iyi ayrim yapamadig goriilmektedir .

ny = ng=50, 0.50< puyy <2.00, pz5=1.00 kosuluna gore yapilan benzetim ¢a-

lismalarina iligkin sonuglar Tablo 4.1.33 — Tablo 4.1.40’da ayrintili olarak verilmistir.

Tablo 4.1.33- ny = ng=50, pyy=0.50, p;y=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps PH AUC SHjpuc AUCpyz SHaucp, Z p
0.00 0.00 0.639 0.039 0.639 0.039 0 1
0.00 0.95 0.638 0.038 0.638 0.038 0 1
0.95 0.00 0.375 0.060 0.375 0.060 0 1
0.10 0.10 0.610 0.039 0.611 0.040 -0.013 0.989
0.25 0.25 0.569 0.042 0.571 0.043 -0.050 0.959
0.50 0.50 0.498 0.050 0.498 0.058 0.006 0.995
0.75 0.75 0.428 0.053 0.393 0.079 0.526 0.598
0.95 0.95 0.376 0.058 0.181 0.121 2.161 0.030
0.10 0.25 0.611 0.040 0.613 0.040 -0.033 0.973
0.10 0.50 0.612 0.038 0.615 0.039 -0.072 0.942
0.10 0.75 0.610 0.039 0.614 0.040 -0.104 0.917
0.10 0.95 0.614 0.038 0.620 0.040 -0.143 0.886
0.25 0.10 0.571 0.043 0.572 0.043 -0.020 0.984
0.50 0.10 0.498 0.050 0.498 0.052 0.001 0.999
0.75 0.10 0.427 0.056 0.424 0.058 0.048 0.961
0.95 0.10 0.374 0.059 0.368 0.062 0.098 0.921
0.95 0.25 0.378 0.062 0.361 0.069 0.249 0.803
0.95 0.50 0.380 0.061 0.338 0.080 0.583 0.560
0.95 0.75 0.375 0.061 0.283 0.099 1.144 0.252
0.25 0.95 0.571 0.043 0.581 0.049 -0.218 0.827
0.50 0.95 0.500 0.051 0.499 0.070 0.013 0.989
0.75 0.95 0.427 0.056 0.368 0.099 0.753 0.451
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Tablo 4.1.34- ny = ng=50, pyy=1.00, u;y=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.759 0.034 0.759 0.034 0 1
0.00 0.95 0.759 0.036 0.759 0.036 0 1
0.95 0.00 0.511 0.068 0.511 0.068 0 1
0.10 0.10 0.738 0.036 0.739 0.036 -0.028 0.978
0.25 0.25 0.701 0.040 0.707 0.041 0.142 0.886
0.50 0.50 0.637 0.049 0.656 0.055 -0.370 0.711
0.75 0.75 0.569 0.058 0.602 0.084 -0.455 0.648
0.95 0.95 0.513 0.068 0.536 0.194 -0.171 0.864
0.10 0.25 0.737 0.036 0.740 0.036 -0.070 0.944
0.10 0.50 0.737 0.037 0.742 0.037 -0.140 0.888
0.10 0.75 0.738 0.036 0.746 0.037 -0.219 0.826
0.10 0.95 0.739 0.035 0.750 0.036 -0.291 0.770
0.25 0.10 0.702 0.040 0.704 0.040 -0.056 0.955
0.50 0.10 0.639 0.049 0.643 0.050 -0.067 0.946
0.75 0.10 0.571 0.061 0.574 0.063 -0.043 0.965
0.95 0.10 0.515 0.067 0.516 0.070 -0.010 0.991
0.95 0.25 0.515 0.067 0.517 0.077 -0.028 0.977
0.95 0.50 0.514 0.066 0.519 0.090 -0.063 0.949
0.95 0.75 0.514 0.067 0.625 0.121 -0.114 0.909
0.25 0.95 0.699 0.040 0.725 0.044 -0.599 0.549
0.50 0.95 0.636 0.050 0.683 0.064 -0.821 0.411
0.75 0.95 0.571 0.059 0.626 0.103 -0.675 0.499

Tablo 4.1.35- ny = ng=50, pyy=1.50, uzy=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.854 0.027 0.854 0.027 0 1
0.00 0.95 0.856 0.028 0.856 0.028 0 1
0.95 0.00 0.654 0.070 0.654 0.070 0 1
0.10 0.10 0.838 0.031 0.839 0.031 -0.038 0.970
0.25 0.25 0.812 0.034 0.819 0.034 -0.223 0.823
0.50 0.50 0.757 0.048 0.788 0.050 -0.636 0.524
0.75 0.75 0.700 0.059 0.782 0.072 -1.233 0.217
0.95 0.95 0.648 0.068 0.856 0.122 -2.183 0.029
0.10 0.25 0.839 0.031 0.842 0.031 -0.095 0.924
0.10 0.50 0.839 0.031 0.845 0.031 -0.096 0.844
0.10 0.75 0.838 0.030 0.847 0.030 -0.303 0.762
0.10 0.95 0.837 0.030 0.849 0.030 -0.387 0.699
0.25 0.10 0.812 0.036 0.815 0.036 -0.082 0.934
0.50 0.10 0.761 0.046 0.766 0.047 -0.117 0.907
0.75 0.10 0.699 0.059 0.706 0.061 -0.114 0.909
0.95 0.10 0.649 0.068 0.656 0.071 -0.099 0.921
0.95 0.25 0.650 0.065 0.670 0.073 -0.283 0.777
0.95 0.50 0.653 0.069 0.703 0.087 -0.642 0.520
0.95 0.75 0.651 0.069 0.756 0.104 -1.208 0.227
0.25 0.95 0.810 0.035 0.842 0.035 -0.914 0.360
0.50 0.95 0.759 0.044 0.833 0.046 -1.601 0.109
0.75 0.95 0.702 0.058 0.831 0.073 -1.946 0.051
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Tablo 4.1.36- ny = ng=50, pyy=1.60, u;y=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.870 0.027 0.870 0.027 0 1
0.00 0.95 0.870 0.027 0.870 0.027 0 1
0.95 0.00 0.673 0.068 0.673 0.068 0 1
0.10 0.10 0.855 0.028 0.857 0.028 -0.042 0.966
0.25 0.25 0.828 0.032 0.836 0.032 -0.032 0.812
0.50 0.50 0.780 0.043 0.813 0.044 -0.745 0.456
0.75 0.75 0.725 0.058 0.812 0.068 -1.364 0.172
0.95 0.95 0.680 0.066 0.905 0.094 -2.791 0.005
0.10 0.25 0.855 0.029 0.858 0.029 -0.102 0918
0.10 0.50 0.856 0.029 0.862 0.029 -0.208 0.834
0.10 0.75 0.854 0.029 0.863 0.024 -0.312 0.754
0.10 0.95 0.854 0.029 0.866 0.028 -0.405 0.685
0.25 0.10 0.829 0.033 0.832 0.033 -0.089 0.929
0.50 0.10 0.783 0.043 0.789 0.043 -0.130 0.896
0.75 0.10 0.725 0.055 0.733 0.056 -0.134 0.893
0.95 0.10 0.672 0.068 0.680 0.070 -0.113 0.910
0.95 0.25 0.687 0.069 0.700 0.077 -0.305 0.760
0.95 0.50 0.671 0.072 0.722 0.090 -0.668 0.504
0.95 0.75 0.675 0.068 0.791 0.096 -1.412 0.158
0.25 0.95 0.828 0.034 0.860 0.033 -0.937 0.343
0.50 0.95 0.783 0.044 0.857 0.045 -1.669 0.094
0.75 0.95 0.723 0.054 0.858 0.064 -2.266 0.023

Tablo 4.1.37- ny = ng=50, pyy=1.70, uzy=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.886 0.026 0.886 0.026 0 1
0.00 0.95 0.885 0.025 0.885 0.025 0 1
0.95 0.00 0.699 0.070 0.699 0.070 0 1
0.10 0.10 0.870 0.028 0.871 0.028 -0.042 0.966
0.25 0.25 0.845 0.031 0.853 0.031 -0.242 0.808
0.50 0.50 0.799 0.043 0.833 0.043 -0.769 0.441
0.75 0.75 0.744 0.057 0.835 0.064 -1.482 0.138
0.95 0.95 0.705 0.067 0.932 0.077 -3.134 0.002
0.10 0.25 0.872 0.026 0.875 0.026 -0.109 0.912
0.10 0.50 0.870 0.027 0.876 0.026 -0.222 0.824
0.10 0.75 0.870 0.027 0.879 0.027 -0.324 0.745
0.10 0.95 0.871 0.027 0.882 0.026 -0.426 0.670
0.25 0.10 0.846 0.032 0.849 0.032 -0.091 0.927
0.50 0.10 0.800 0.042 0.806 0.042 -0.138 0.890
0.75 0.10 0.746 0.055 0.755 0.056 -0.144 0.885
0.95 0.10 0.698 0.067 0.707 0.070 -0.127 0.898
0.95 0.25 0.696 0.069 0.721 0.076 -0.334 0.738
0.95 0.50 0.696 0.065 0.757 0.078 -0.848 0.396
0.95 0.75 0.701 0.066 0.827 0.087 -1.628 0.103
0.25 0.95 0.846 0.034 0.878 0.033 -0.943 0.345
0.50 0.95 0.801 0.042 0.876 0.040 -1.808 0.071
0.75 0.95 0.746 0.056 0.884 0.060 -2.350 0.019
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Tablo 4.1.38- ny = ng=50, pyy=1.80, u;y=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.897 0.023 0.897 0.023 0 1
0.00 0.95 0.898 0.022 0.898 0.022 0 1
0.95 0.00 0.726 0.063 0.726 0.063 0 1
0.10 0.10 0.884 0.026 0.885 0.026 -0.043 0.965
0.25 0.25 0.862 0.029 0.870 0.029 -0.259 0.795
0.50 0.50 0.821 0.039 0.854 0.038 -0.862 0.389
0.75 0.75 0.771 0.053 0.865 0.055 -1.719 0.086
0.95 0.95 0.721 0.066 0.948 0.063 -3.488 | <0.001
0.10 0.25 0.885 0.025 0.888 0.025 -0.114 0.909
0.10 0.50 0.884 0.025 0.890 0.024 -0.236 0.813
0.10 0.75 0.885 0.025 0.894 0.024 -0.353 0.723
0.10 0.95 0.885 0.027 0.897 0.026 -0.420 0.674
0.25 0.10 0.862 0.030 0.865 0.029 -0.098 0.921
0.50 0.10 0.820 0.040 0.826 0.040 -0.149 0.881
0.75 0.10 0.770 0.054 0.779 0.055 -0.152 0.878
0.95 0.10 0.726 0.064 0.736 0.066 -0.148 0.882
0.95 0.25 0.724 0.068 0.751 0.073 -0.374 0.708
0.95 0.50 0.722 0.064 0.788 0.076 -0.934 0.350
0.95 0.75 0.725 0.065 0.856 0.078 -1.827 0.068
0.25 0.95 0.863 0.030 0.894 0.028 -1.067 0.286
0.50 0.95 0.820 0.040 0.894 0.037 -1.913 0.056
0.75 0.95 0.768 0.052 0.907 0.049 2714 | <0.001

Tablo 4.1.39- ny = ng=50, pyy=1.90, uzy=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.910 0.022 0.910 0.022 0 1
0.00 0.95 0911 0.022 0911 0.022 0 1
0.95 0.00 0.752 0.066 0.752 0.066 0 1
0.10 0.10 0.897 0.024 0.898 0.024 -0.045 0.964
0.25 0.25 0.877 0.028 0.844 0.028 -0.261 0.793
0.50 0.50 0.839 0.036 0.873 0.035 -0.936 0.349
0.75 0.75 0.787 0.051 0.881 0.049 -1.862 0.062
0.95 0.95 0.752 0.064 0.968 0.050 -3.760 <0.001
0.10 0.25 0.898 0.024 0.901 0.023 -0.115 0.908
0.10 0.50 0.898 0.024 0.903 0.024 -0.230 0.817
0.10 0.75 0.898 0.241 0.907 0.023 -0.360 0.718
0.10 0.95 0.897 0.024 0.908 0.023 -0.463 0.643
0.25 0.10 0.876 0.029 0.879 0.028 -0.101 0.919
0.50 0.10 0.838 0.038 0.844 0.038 -0.156 0.875
0.75 0.10 0.788 0.052 0.797 0.052 -0.165 0.868
0.95 0.10 0.747 0.064 0.757 0.066 -0.156 0.875
0.95 0.25 0.750 0.064 0.779 0.068 -0.426 0.669
0.95 0.50 0.750 0.064 0.820 0.072 -1.012 0.311
0.95 0.75 0.747 0.065 0.881 0.073 -1.919 0.055
0.25 0.95 0.876 0.028 0.907 0.026 -1.093 0.274
0.50 0.95 0.836 0.039 0.909 0.033 -2.009 0.044
0.75 0.95 0.791 0.050 0.928 0.042 -2.931 0.003
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Tablo 4.1.40- ny = ng=50, pyy=2.00, u;y=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.921 0.020 0.921 0.020 0 1
0.00 0.95 0.921 0.021 0.921 0.021 0 1
0.95 0.00 0.767 0.062 0.767 0.062 0 1
0.10 0.10 0.909 0.022 0910 0.022 -0.047 0.962
0.25 0.25 0.891 0.027 0.898 0.027 -0.260 0.794
0.50 0.50 0.853 0.036 0.886 0.034 -0.947 0.343
0.75 0.75 0.808 0.048 0.902 0.043 -2.035 0.042
0.95 0.95 0.769 0.064 0.978 0.037 4709 | <0.001
0.10 0.25 0911 0.023 0913 0.023 -0.114 0.909
0.10 0.50 0.909 0.022 0915 0.021 -0.248 0.803
0.10 0.75 0910 0.022 0919 0.021 -0.367 0.713
0.10 0.95 0.909 0.022 0919 0.021 -0.475 0.635
0.25 0.10 0.890 0.026 0.893 0.026 -0.105 0916
0.50 0.10 0.855 0.035 0.861 0.035 -0.168 0.866
0.75 0.10 0.810 0.048 0.819 0.048 -0.182 0.855
0.95 0.10 0.770 0.062 0.781 0.063 -0.172 0.863
0.95 0.25 0.770 0.064 0.799 0.067 -0.445 0.656
0.95 0.50 0.768 0.061 0.840 0.066 -1.117 0.263
0.95 0.75 0.771 0.062 0.906 0.062 -2.162 0.031
0.25 0.95 0.891 0.027 0.920 0.024 -1.129 0.258
0.50 0.95 0.854 0.036 0.924 0.030 -2.124 0.034
0.75 0.95 0.810 0.051 0.943 0.038 -2.944 0.003

Tablo 4.1.33 - Tablo 4.1.40 birlikte incelendiginde, ny = ng=50 kosuluna gore
tiiretilmis verilerde; Genel itibartyla, puyy =1.50 kosulunda, ancak ps=py>0.95 oldugu
durumlarda AUCpyz degerlerinin AUC degerlerinden yiiksek ve istatistiksel olarak
onemli diizeyde farkli oldugu bulundu. 1.60< pyy <1.80 kosullarinda, pg=py>0.95
oldugu durumlarda AUCpjz degerlerinin AUC degerlerinden yiiksek ve istatistiksel
olarak 6nemli diizeyde farkli oldugu bulundu. Bununla birlikte py=0.95 olarak sabit
tutuldugunda ve ps>0.75 oldugunda AUCpy7 degerlerinin AUC degerlerinden istatistik-
sel olarak onemli diizeyde yiiksek oldugu bulundu. pyy =1.90 kosulunda, ps=py>0.95
oldugu durumlarda AUCpjz degerlerinin AUC degerlerinden yiiksek ve istatistiksel
olarak 6nemli diizeyde farkli oldugu bulundu. Bununla birlikte py=0.95 olarak sabit
tutuldugunda ve ps>0.5 oldugunda AUCpj degerlerinin AUC degerlerinden istatistiksel
olarak 6nemli diizeyde yiiksek oldugu bulundu. pyy =2.00 kosulunda ise, ps=py>0.75
oldugu durumlarda AUCpjz degerlerinin AUC degerlerinden yiiksek ve istatistiksel
olarak onemli diizeyde farkli oldugu bulundu. Bununla birlikte ps=0.95 olarak sabit

tutuldugunda ve py=>0.75 oldugunda, ayrica, py=0.95 olarak sabit tutuldugunda ve
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ps>0.5 oldugunda AUCpyz degerlerinin AUC degerlerinden istatistiksel olarak dnemli
diizeyde yiiksek oldugu bulundu. ps=0.10 olarak sabit tutuldugunda ve py= 0.25’den
pu= 0.95’e kadar kombinasyonlar denendiginde AUCpyz degerleri ile AUC degerleri
arasinda onemli fark bulunmadi. Tam tersi kombinasyonda py=0.10 olarak sabit tutul-
dugunda ve pg= 0.25’den pg= 0.95’e kadar kombinasyonlar denendiginde de AUCpy7
degerleri ile AUC degerleri arasinda 6énemli fark bulunmadi. p=0.10 degerinin gerek
hasta gerekse saglam grupta ortak degisken etkisinin gozlenmesi icin yetersiz oldugu
goriilmektedir. [ps=py=0], [ps=0.p5=0.95] ve [ps=0.95,0,,=0] kombinasyonlarinda ise
AUCpyz degerleri ile AUC degerlerinin hemen hemen ayni oldugu bulundu. pyy (Hasta
grubun Y degerleri parametresi) etkisinin genel anlamda AUC {izerinde etkisi oldugu
goriilmektedir. pyy =0.50 ve pyy = 1.00 oldugunda gerek AUCpyz gerekse AUC’nin
diisiik degerler aldig1 goriilmektir ve AUCpyyz degerleri ile AUC degerlerinin Hasta-

Saglam olgularda iyi ayrim yapamadig goriilmektedir .

ny = ng=25, 0.50< puyy <2.00, puzy=1.00 kosuluna gore yapilan benzetim ¢a-

ligmalarina iliskin sonuglar Tablo 4.1.41 — Tablo 4.1.48’de ayrintili olarak verilmistir.

Tablo 4.1.41- ny = ng=25, pyy=0.50, u;y=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Py AUC SHauc AUCpiz SHpucy, Z p
0.00 0.00 0.637 0.057 0.637 0.057 0 1
0.00 0.95 0.640 0.054 0.640 0.054 0 1
0.95 0.00 0.369 0.085 0.369 0.085 0 1
0.10 0.10 0.610 0.057 0.611 0.057 -0.009 0.992
0.25 0.25 0.567 0.058 0.569 0.060 -0.035 0.972
0.50 0.50 0.501 0.068 0.501 0.079 0.002 0.998
0.75 0.75 0.427 0.079 0.393 0.115 0.354 0.722
0.95 0.95 0.375 0.087 0.202 0.179 1.294 0.196
0.10 0.25 0.611 0.058 0.613 0.059 -0.023 0.981
0.10 0.50 0.611 0.058 0.614 0.059 -0.046 0.963
0.10 0.75 0.614 0.057 0.618 0.059 -0.073 0.942
0.10 0.95 0.613 0.054 0.618 0.057 -0.098 0.922
0.25 0.10 0.568 0.060 0.569 0.051 -0.013 0.989
0.50 0.10 0.501 0.069 0.501 0.071 0.000 0.999
0.75 0.10 0.424 0.079 0.421 0.082 0.035 0.972
0.95 0.10 0.370 0.084 0.364 0.088 0.069 0.945
0.95 0.25 0.370 0.085 0.354 0.095 0.185 0.853
0.95 0.50 0.379 0.086 0.339 0.112 0.400 0.689
0.95 0.75 0.380 0.083 0.295 0.133 0.779 0.436
0.25 0.95 0.569 0.060 0.579 0.068 -0.148 0.882
0.50 0.95 0.493 0.067 0.489 0.092 0.050 0.960
0.75 0.95 0.425 0.078 0.366 0.135 0.551 0.581
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Tablo 4.1.42- ny = ng=25, puyy=1.00, tzy=1.00 kosuluna gore tiiretilmis verilerin benzetim
sonuglart

Ps Py AUC SHAUC AUCDUZ SHAUCDI')Z Z P
0.00 0.00 0.760 0.049 0.760 0.049 0 1
0.00 0.95 0.763 0.048 0.763 0.048 0 1
0.95 0.00 0.513 0.096 0.513 0.096 0 1
0.10 0.10 0.740 0.051 0.741 0.051 -0.019 0.984
0.25 0.25 0.701 0.057 0.706 0.058 -0.099 0.920
0.50 0.50 0.636 0.070 0.655 0.078 -0.251 0.801
0.75 0.75 0.571 0.083 0.603 0.120 -0.307 0.758
0.95 0.95 0.510 0.094 0.522 0.244 -0.067 0.946
0.10 0.25 0.735 0.052 0.737 0.052 -0.048 0.960
0.10 0.50 0.739 0.051 0.745 0.052 -0.101 0.919
0.10 0.75 0.739 0.053 0.747 0.054 -0.147 0.883
0.10 0.95 0.738 0.052 0.748 0.053 -0.190 0.849
0.25 0.10 0.699 0.056 0.701 0.056 -0.039 0.968
0.50 0.10 0.640 0.068 0.643 0.070 -0.047 0.962
0.75 0.10 0.568 0.085 0.571 0.088 -0.028 0.977
0.95 0.10 0.512 0.095 0.513 0.100 -0.006 0.995
0.95 0.25 0.516 0.094 0.519 0.106 -0.021 0.983
0.95 0.50 0.511 0.095 0.514 0.128 -0.033 0.973
0.95 0.75 0.514 0.098 0.523 0.170 -0.066 0.947
0.25 0.95 0.703 0.056 0.729 0.060 -0.437 0.662
0.50 0.95 0.634 0.074 0.678 0.094 -0.523 0.600
0.75 0.95 0.571 0.088 0.619 0.149 -0.407 0.683

Tablo 4.1.43- ny = ng=25, uyy=1.50, puzz=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHayc AUCp SHayc, i, Z p
0.00 0.00 0.855 0.040 0.855 0.040 0 1
0.00 0.95 0.854 0.041 0.854 0.041 0 1
0.95 0.00 0.648 0.099 0.648 0.099 0 1
0.10 0.10 0.836 0.041 0.838 0.041 -0.028 0.977
0.25 0.25 0.812 0.049 0.819 0.049 -0.149 0.881
0.50 0.50 0.760 0.060 0.790 0.065 -0.480 0.631
0.75 0.75 0.698 0.082 0775. 0.100 -0.839 0.401
0.95 0.95 0.646 0.098 0.825 0.184 -1.260 0.208
0.10 0.25 0.839 0.042 0.842 0.042 -0.069 0.944
0.10 0.50 0.839 0.042 0.845 0.042 -0.142 0.886
0.10 0.75 0.838 0.043 0.847 0.043 -0.212 0.832
0.10 0.95 0.837 0.043 0.849 0.043 -0.271 0.786
0.25 0.10 0.812 0.048 0.815 0.048 -0.059 0.953
0.50 0.10 0.759 0.066 0.764 0.067 -0.079 0.937
0.75 0.10 0.699 0.082 0.705 0.084 -0.079 0.937
0.95 0.10 0.645 0.101 0.651 0.105 -0.062 0.950
0.95 0.25 0.645 0.099 0.663 0.110 -0.171 0.864
0.95 0.50 0.647 0.101 0.693 0.128 -0.395 0.692
0.95 0.75 0.649 0.100 0.744 0.150 -0.758 0.448
0.25 0.95 0.807 0.051 0.838 0.052 -0.606 0.544
0.50 0.95 0.757 0.064 0.827 0.068 -1.057 0.290
0.75 0.95 0.698 0.085 0.818 0.112 -1.220 0.222
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Tablo 4.1.44- ny = ng=25, pyy=1.60, u;y=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.869 0.037 0.869 0.037 0 1
0.00 0.95 0.870 0.038 0.870 0.038 0 1
0.95 0.00 0.667 0.093 0.667 0.093 0 1
0.10 0.10 0.854 0.041 0.855 0.041 -0.028 0.977
0.25 0.25 0.830 0.046 0.838 0.046 -0.164 0.869
0.50 0.50 0.780 0.062 0.812 0.064 -0.495 0.620
0.75 0.75 0.725 0.082 0.806 0.098 -0.900 0.368
0.95 0.95 0.678 0.100 0.870 0.158 -1.485 0.137
0.10 0.25 0.854 0.042 0.857 0.042 -0.070 0.944
0.10 0.50 0.854 0.041 0.860 0.041 -0.142 0.887
0.10 0.75 0.855 0.040 0.864 0.039 -0.225 0.822
0.10 0.95 0.856 0.041 0.867 0.041 -0.279 0.780
0.25 0.10 0.827 0.046 0.830 0.046 -0.063 0.950
0.50 0.10 0.780 0.061 0.786 0.061 -0.091 0.927
0.75 0.10 0.725 0.083 0.732 0.085 -0.085 0.932
0.95 0.10 0.668 0.101 0.676 0.105 -0.071 0.943
0.95 0.25 0.667 0.098 0.669 0.108 -0.205 0.837
0.95 0.50 0.673 0.098 0.725 0.120 -0.473 0.636
0.95 0.75 0.672 0.100 0.776 0.143 -0.854 0.393
0.25 0.95 0.827 0.048 0.858 0.047 -0.653 0.513
0.50 0.95 0.775 0.063 0.847 0.065 -1.123 0.261
0.75 0.95 0.725 0.085 0.849 0.103 -1.315 0.188

Tablo 4.1.45- ny = ng=25, puyy=1.70, uzy=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.885 0.0361 0.885 0.036 0 1
0.00 0.95 0.884 0.036 0.884 0.036 0 1
0.95 0.00 0.699 0.096 0.699 0.096 0 1
0.10 0.10 0.869 0.038 0.870 0.038 -0.030 0.976
0.25 0.25 0.848 0.045 0.856 0.045 -0.163 0.870
0.50 0.50 0.799 0.059 0.832 0.059 -0.547 0.584
0.75 0.75 0.747 0.080 0.832 0.089 -1.002 0.316
0.95 0.95 0.698 0.096 0.899 0.137 -1.720 0.085
0.10 0.25 0.869 0.038 0.872 0.038 -0.075 0.940
0.10 0.50 0.872 0.038 0.878 0.038 -0.151 0.880
0.10 0.75 0.868 0.039 0.877 0.039 -0.225 0.821
0.10 0.95 0.868 0.041 0.880 0.040 -0.274 0.784
0.25 0.10 0.848 0.044 0.851 0.044 -0.066 0.947
0.50 0.10 0.797 0.057 0.802 0.058 -0.099 0.921
0.75 0.10 0.741 0.078 0.749 0.080 -0.096 0.923
0.95 0.10 0.697 0.095 0.706 0.099 -0.085 0.932
0.95 0.25 0.700 0.098 0.723 0.107 -0.225 0.821
0.95 0.50 0.702 0.096 0.760 0.115 -0.547 0.583
0.95 0.75 0.695 0.097 0.807 0.131 -0.985 0.324
0.25 0.95 0.846 0.047 0.877 0.045 -0.669 0.503
0.50 0.95 0.801 0.060 0.872 0.059 -1.199 0.230
0.75 0.95 0.744 0.079 0.874 0.088 -1.547 0.121
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Tablo 4.1.46- ny = ng=25, puyy=1.80, u;y=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.897 0.033 0.897 0.033 0 1
0.00 0.95 0.899 0.032 0.899 0.032 0 1
0.95 0.00 0.720 0.095 0.720 0.095 0 1
0.10 0.10 0.884 0.037 0.885 0.037 -0.030 0.975
0.25 0.25 0.862 0.042 0.870 0.042 -0.174 0.862
0.50 0.50 0.818 0.058 0.851 0.057 -0.569 0.669
0.75 0.75 0.768 0.078 0.855 0.084 -1.070 0.284
0.95 0.95 0.720 0.095 0.924 0.117 -1.915 0.055
0.10 0.25 0.882 0.037 0.885 0.037 -0.075 0.940
0.10 0.50 0.885 0.036 0.890 0.035 -0.158 0.873
0.10 0.75 0.883 0.036 0.892 0.035 -0.246 0.805
0.10 0.95 0.882 0.037 0.893 0.036 -0.302 0.762
0.25 0.10 0.861 0.043 0.864 0.043 -0.068 0.945
0.50 0.10 0.820 0.058 0.826 0.058 -0.099 0.921
0.75 0.10 0.770 0.075 0.778 0.076 -0.106 0915
0.95 0.10 0.724 0.096 0.733 0.099 -0.093 0.925
0.95 0.25 0.724 0.095 0.749 0.102 -0.255 0.798
0.95 0.50 0.724 0.097 0.785 0.112 -0.580 0.562
0.95 0.75 0.722 0.093 0.843 0.117 -1.142 0.253
0.25 0.95 0.863 0.042 0.894 0.040 -0.738 0.460
0.50 0.95 0.817 0.057 0.889 0.053 -1.306 0.191
0.75 0.95 0.768 0.078 0.897 0.083 -1.598 0.110

Tablo 4.1.47- ny = ng=25, pyy=1.90, uzy=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.908 0.031 0.908 0.031 0 1
0.00 0.95 0.909 0.030 0.909 0.030 0 1
0.95 0.00 0.748 0.094 0.748 0.094 0 1
0.10 0.10 0.898 0.034 0.899 0.034 -0.031 0.975
0.25 0.25 0.875 0.041 0.882 0.040 -0.175 0.860
0.50 0.50 0.836 0.054 0.869 0.051 -0.614 0.539
0.75 0.75 0.789 0.073 0.878 0.073 -1.214 0.225
0.95 0.95 0.742 0.095 0.943 0.101 -2.034 0.042
0.10 0.25 0.896 0.035 0.898 0.034 -0.079 0.936
0.10 0.50 0.895 0.034 0.901 0.033 -0.163 0.870
0.10 0.75 0.897 0.034 0.906 0.033 -0.244 0.807
0.10 0.95 0.894 0.035 0.905 0.033 -0.310 0.756
0.25 0.10 0.875 0.041 0.878 0.040 -0.069 0.944
0.50 0.10 0.836 0.056 0.842 0.056 -0.104 0.917
0.75 0.10 0.787 0.072 0.795 0.073 -0.114 0.908
0.95 0.10 0.747 0.094 0.757 0.096 -0.101 0.919
0.95 0.25 0.744 0.094 0.771 0.100 -0.271 0.786
0.95 0.50 0.746 0.093 0.810 0.105 -0.644 0.519
0.95 0.75 0.745 0.092 0.868 0.107 -1.229 0.218
0.25 0.95 0.874 0.040 0.904 0.037 -0.784 0.432
0.50 0.95 0.836 0.053 0.908 0.047 -1.424 0.154
0.75 0.95 0.786 0.074 0.916 0.066 -1.843 0.065
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Tablo 4.1.48- ny = ng=25, puyy=2.00, u;y=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.920 0.029 0.920 0.029 0 1
0.00 0.95 0919 0.029 0919 0.029 0 1
0.95 0.00 0.770 0.088 0.770 0.088 0 1
0.10 0.10 0911 0.031 0912 0.031 -0.033 0.973
0.25 0.25 0.889 0.038 0.896 0.037 -0.185 0.852
0.50 0.50 0.851 0.052 0.883 0.050 -0.629 0.529
0.75 0.75 0.805 0.071 0.893 0.068 -1.271 0.203
0.95 0.95 0.766 0.088 0.962 0.078 -2.348 0.019
0.10 0.25 0.908 0.032 0911 0.031 -0.082 0.934
0.10 0.50 0.909 0.032 0914 0.031 -0.166 0.867
0.10 0.75 0.907 0.032 0915 0.031 -0.250 0.802
0.10 0.95 0.909 0.032 0919 0.031 -0.317 0.751
0.25 0.10 0.890 0.037 0.893 0.037 -0.075 0.940
0.50 0.10 0.852 0.052 0.858 0.052 -0.111 0.052
0.75 0.10 0.805 0.069 0.813 0.069 -0.123 0.902
0.95 0.10 0.761 0.093 0.771 0.095 -0.105 0916
0.95 0.25 0.764 0.086 0.792 0.090 -0.316 0.752
0.95 0.50 0.769 0.090 0.835 0.099 -0.697 0.485
0.95 0.75 0.770 0.087 0.895 0.088 -1.428 0.153
0.25 0.95 0.889 0.038 0918 0.034 -0.792 0.428
0.50 0.95 0.853 0.050 0.923 0.043 -1.472 0.141
0.75 0.95 0.810 0.068 0.938 0.052 -2.131 0.033

Tablo 4.1.41 - Tablo 4.1.48 birlikte incelendiginde, ny = ng=25 kosuluna gore
tiiretilmis verilerde ancak pg =0.75, py>0.95 oldugu durumlarda AUCpyz degerlerinin
AUC degerlerinden yiiksek ve istatistiksel olarak onemli diizeyde farkli oldugu bulun-
du. Diger ps, py kombinasyonlarinin hicbirinde AUCpyz degerleri ile AUC degerleri
arasinda onemli fark bulunmadi. AUCpy; degerleri ile AUC degerleri hemen hemen
ayni oldugu bulundu. pyy etkisinin genel anlamda AUC iizerinde etkisi oldugu goriil-
mektedir. gyy =0.50 oldugunda gerek AUCpyz gerekse AUC’nin diisiik degerler aldig
goriilmektir. pyy = 1.00 oldugunda ise 0.50’ye oranla daha yiiksek ancak yine de etkin
ayirmay1 saglamadig goriilmektedir. pyy degeri 1.50 ve iizerine ¢ciktiginda egri altinda
kalan alanlar giderek yiikselmekte ve puyy =2.00 durumunda en yiiksek diizeye ¢cikmak-
tadir. Biomarker parametreleri ile birlikte ortak degisken parametreleri de artiyorsa Has-
ta-Saglam ayrimi 6nemli diizeyde artmaktadir. Ornek biiyiikliigii dikkate alindiginda
n=25 degerinin AUCpyz hesaplamalari i¢in pg =0.75, py>0.95 disinda yetersiz oldugu

goriilmektedir.
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ny = ng=10, 0.50< puyy <2.00, puzy=1.00 kosuluna gore yapilan benzetim ca-

lismalarina iligkin sonuglar Tablo 4.1.49 — Tablo 4.1.56’de ayrintili olarak verilmistir.

Tablo 4.1.49- ny = ng=10, pyy=0.50, u;y=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHauc AUCpiz SHpucy, Z p
0.00 0.00 0.636 0.088 0.636 0.088 0 1
0.00 0.95 0.642 0.091 0.642 0.091 0 1
0.95 0.00 0.376 0.138 0.376 0.138 0 1
0.10 0.10 0.609 0.094 0.610 0.094 -0.005 0.996
0.25 0.25 0.571 0.097 0.579 0.100 -0.020 0.984
0.50 0.50 0.496 0.116 0.495 0.132 0.012 0.990
0.75 0.75 0.428 0.127 0.397 0.175 0.204 0.838
0.95 0.95 0.375 0.146 0.251 0.274 0.589 0.555
0.10 0.25 0.612 0.087 0.613 0.088 -0.014 0.988
0.10 0.50 0.612 0.093 0.615 0.095 -0.027 0.978
0.10 0.75 0.612 0.093 0.616 0.096 -0.042 0.966
0.10 0.95 0.612 0.090 0.617 0.094 -0.055 0.956
0.25 0.10 0.565 0.099 0.566 0.100 -0.007 0.994
0.50 0.10 0.496 0.116 0.496 0.119 0.001 0.998
0.75 0.10 0.426 0.128 0.423 0.132 0.019 0.984
0.95 0.10 0.375 0.143 0.370 0.148 0.035 0.972
0.95 0.25 0.375 0.139 0.360 0.154 0.098 0.922
0.95 0.50 0.383 0.141 0.349 0.178 0.209 0.834
0.95 0.75 0.380 0.143 0.314 0.211 0.372 0.709
0.25 0.95 0.570 0.105 0.579 0.118 -0.075 0.941
0.50 0.95 0.494 0.114 0.489 0.153 0.039 0.968
0.75 0.95 0.424 0.125 0.371 0.203 0.319 0.750
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Tablo 4.1.50- ny = ng=10, pyy=1.00, u;5=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.761 0.078 0.761 0.078 0 1
0.00 0.95 0.766 0.076 0.766 0.076 0 1
0.95 0.00 0.508 0.165 0.508 0.165 0 1
0.10 0.10 0.735 0.079 0.736 0.080 -0.012 0.990
0.25 0.25 0.695 0.091 0.701 0.093 -0.058 0.953
0.50 0.50 0.631 0.115 0.646 0.128 -0.129 0.897
0.75 0.75 0.565 0.144 0.586 0.196 -0.122 0.902
0.95 0.95 0.512 0.156 0.517 0.324 -0.021 0.983
0.10 0.25 0.731 0.083 0.734 0.083 -0.028 0.977
0.10 0.50 0.790 0.083 0.745 0.084 -0.058 0.952
0.10 0.75 0.735 0.083 0.742 0.085 -0.091 0.927
0.10 0.95 0.741 0.082 0.751 0.084 -0.119 0.905
0.25 0.10 0.703 0.087 0.705 0.087 -0.024 0.980
0.50 0.10 0.632 0.117 0.635 0.116 -0.024 0.981
0.75 0.10 0.560 0.147 0.562 0.151 -0.011 0.991
0.95 0.10 0.510 0.161 0.510 0.168 -0.001 0.999
0.95 0.25 0.511 0.157 0.512 0.175 -0.006 0.995
0.95 0.50 0.498 0.169 0.497 0.215 0.003 0.997
0.95 0.75 0.522 0.159 0.534 0.248 -0.059 0.953
0.25 0.95 0.700 0.095 0.723 0.103 -0.233 0.815
0.50 0.95 0.633 0.116 0.671 0.146 -0.291 0.770
0.75 0.95 0.558 0.141 0.589 0.227 -0.168 0.866

Tablo 4.1.51- ny = ng=10, puyy=1.50, uzy=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.857 0.063 0.857 0.063 0 1
0.00 0.95 0.856 0.061 0.856 0.061 0 1
0.95 0.00 0.644 0.161 0.644 0.161 0 1
0.10 0.10 0.839 0.071 0.840 0.071 -0.015 0.988
0.25 0.25 0.804 0.079 0.811 0.079 -0.086 0.931
0.50 0.50 0.750 0.107 0.777 0.113 -0.244 0.807
0.75 0.75 0.685 0.133 0.746 0.167 -0.407 0.684
0.95 0.95 0.644 0.161 0.765 0.281 -0.547 0.584
0.10 0.25 0.835 0.067 0.838 0.067 -0.042 0.966
0.10 0.50 0.838 0.069 0.844 0.068 -0.017 0.935
0.10 0.75 0.836 0.068 0.844 0.067 -0.127 0.899
0.10 0.95 0.836 0.068 0.847 0.068 -0.160 0.872
0.25 0.10 0.809 0.078 0.811 0.078 -0.034 0.972
0.50 0.10 0.753 0.105 0.758 0.106 -0.045 0.964
0.75 0.10 0.697 0.134 0.700 0.137 -0.041 0.967
0.95 0.10 0.657 0.170 0.662 0.176 -0.032 0.974
0.95 0.25 0.647 0.161 0.663 0.175 -0.090 0.928
0.95 0.50 0.655 0.161 0.694 0.196 -0.216 0.828
0.95 0.75 0.645 0.162 0.717 0.231 -0.362 0.717
0.25 0.95 0.811 0.753 0.840 0.075 -0.385 0.700
0.50 0.95 0.751 0.109 0.813 0.122 -0.538 0.590
0.75 0.95 0.694 0.138 0.788 0.188 -0.572 0.567
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Tablo 4.1.52- ny = ng=10, pyy=1.60, u;y=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.871 0.061 0.871 0.061 0 1
0.00 0.95 0.870 0.057 0.870 0.057 0 1
0.95 0.00 0.677 0.157 0.677 0.157 0 1
0.10 0.10 0.852 0.066 0.853 0.066 -0.016 0.987
0.25 0.25 0.825 0.075 0.832 0.075 -0.092 0.926
0.50 0.50 0.776 0.104 0.804 0.108 -0.265 0.790
0.75 0.75 0.718 0.133 0.785 0.160 -0.454 0.649
0.95 0.95 0.666 0.167 0.790 0.279 -0.556 0.578
0.10 0.25 0.854 0.064 0.857 0.064 -0.043 0.966
0.10 0.50 0.849 0.066 0.855 0.066 -0.084 0.932
0.10 0.75 0.853 0.063 0.861 0.062 -0.136 0.891
0.10 0.95 0.857 0.064 0.868 0.063 -0.172 0.863
0.25 0.10 0.826 0.078 0.729 0.078 -0.035 0.972
0.50 0.10 0.775 0.098 0.780 0.098 -0.050 0.959
0.75 0.10 0.718 0.137 0.724 0.140 -0.043 0.966
0.95 0.10 0.664 0.160 0.670 0.165 -0.137 0.970
0.95 0.25 0.670 0.163 0.688 0.177 -0.101 0919
0.95 0.50 0.682 0.159 0.725 0.190 -0.243 0.808
0.95 0.75 0.663 0.162 0.738 0.227 -0.388 0.697
0.25 0.95 0.827 0.078 0.856 0.078 -0.373 0.709
0.50 0.95 0.776 0.098 0.842 0.103 -0.659 0.509
0.75 0.95 0.718 0.131 0.819 0.167 -0.676 0.499

Tablo 4.1.53- ny = ng=10, pyy=1.70, uzy=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.884 0.055 0.884 0.055 0 1
0.00 0.95 0.882 0.056 0.882 0.056 0 1
0.95 0.00 0.694 0.154 0.694 0.154 0 1
0.10 0.10 0.868 0.062 0.869 0.062 -0.017 0.986
0.25 0.25 0.843 0.069 0.850 0.069 -0.102 0.919
0.50 0.50 0.795 0.095 0.824 0.096 -0.308 0.758
0.75 0.75 0.738 0.125 0.809 0.143 -0.530 0.595
0.95 0.95 0.684 0.157 0.827 0.250 -0.700 0.251
0.10 0.25 0.869 0.060 0.872 0.059 -0.045 0.963
0.10 0.50 0.867 0.058 0.873 0.058 -0.097 0.923
0.10 0.75 0.872 0.060 0.880 0.059 -0.143 0.885
0.10 0.95 0.868 0.059 0.879 0.058 -0.183 0.855
0.25 0.10 0.844 0.071 0.847 0.071 -0.038 0.969
0.50 0.10 0.793 0.101 0.798 0.102 -0.050 0.959
0.75 0.10 0.736 0.126 0.742 0.128 -0.051 0.959
0.95 0.10 0.692 0.163 0.699 0.168 -0.041 0.967
0.95 0.25 0.693 0.160 0.711 0.173 -0.112 0911
0.95 0.50 0.687 0.159 0.732 0.189 -0.256 0.798
0.95 0.75 0.695 0.152 0.782 0.204 -0.491 0.623
0.25 0.95 0.841 0.073 0.870 0.070 -0.403 0.686
0.50 0.95 0.794 0.098 0.860 0.102 -0.655 0.512
0.75 0.95 0.739 0.130 0.843 0.159 -0.717 0.473
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Tablo 4.1.54- ny = ng=10, pyy=1.80, u;y=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.895 0.053 0.895 0.053 0 1
0.00 0.95 0.896 0.052 0.896 0.052 0 1
0.95 0.00 0.722 0.157 0.722 0.157 0 1
0.10 0.10 0.881 0.060 0.882 0.060 -0.117 0.986
0.25 0.25 0.857 0.071 0.864 0.070 -0.098 0.921
0.50 0.50 0.812 0.092 0.842 0.093 -0.320 0.748
0.75 0.75 0.751 0.127 0.823 0.144 -0.529 0.596
0.95 0.95 0.719 0.156 0.867 0.224 -0.779 0.436
0.10 0.25 0.883 0.055 0.886 0.054 -0.049 0.961
0.10 0.50 0.883 0.056 0.889 0.055 -0.097 0.922
0.10 0.75 0.883 0.059 0.891 0.058 -0.138 0.890
0.10 0.95 0.882 0.059 0.892 0.058 -0.178 0.858
0.25 0.10 0.858 0.068 0.861 0.068 -0.039 0.968
0.50 0.10 0.809 0.095 0.814 0.095 -0.054 0.957
0.75 0.10 0.757 0.129 0.764 0.130 -0.051 0.958
0.95 0.10 0.709 0.152 0.716 0.156 -0.047 0.962
0.95 0.25 0.710 0.156 0.730 0.168 -0.123 0.901
0.95 0.50 0.711 0.163 0.757 0.189 -0.260 0.794
0.95 0.75 0.720 0.154 0.812 0.197 -0.524 0.600
0.25 0.95 0.858 0.068 0.887 0.065 -0.429 0.668
0.50 0.95 0.812 0.093 0.879 0.092 -0.112 0.476
0.75 0.95 0.747 0.129 0.854 0.156 -0.744 0.456

Tablo 4.1.55- ny = ng=10, pyy=1.90, uzy=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.909 0.048 0.909 0.048 0 1
0.00 0.95 0.907 0.050 0.907 0.050 0 1
0.95 0.00 0.738 0.151 0.738 0.151 0 1
0.10 0.10 0.895 0.053 0.896 0.053 -0.019 0.984
0.25 0.25 0.870 0.066 0.877 0.065 -0.105 0.916
0.50 0.50 0.829 0.092 0.858 0.092 -0.318 0.750
0.75 0.75 0.777 0.130 0.851 0.144 -0.538 0.590
0.95 0.95 0.740 0.148 0.890 0.202 -0.856 0.202
0.10 0.25 0.897 0.055 0.899 0.055 -0.046 0.963
0.10 0.50 0.894 0.055 0.899 0.054 -0.094 0.924
0.10 0.75 0.893 0.055 0.901 0.054 -0.143 0.886
0.10 0.95 0.894 0.055 0.904 0.054 -0.183 0.854
0.25 0.10 0.872 0.063 0.875 0.062 -0.043 0.965
0.50 0.10 0.829 0.094 0.835 0.094 -0.055 0.956
0.75 0.10 0.781 0.127 0.788 0.129 -0.054 0.956
0.95 0.10 0.736 0.145 0.744 0.148 -0.055 0.956
0.95 0.25 0.737 0.155 0.759 0.164 -0.134 0.892
0.95 0.50 0.738 0.149 0.790 0.171 -0.322 0.747
0.95 0.75 0.739 0.150 0.834 0.183 -0.571 0.567
0.25 0.95 0.873 0.063 0.902 0.059 -0.466 0.641
0.50 0.95 0.838 0.086 0.903 0.080 -0.773 0.439
0.75 0.95 0.783 0.116 0.894 0.120 -0.937 0.348
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Tablo 4.1.56- ny = ng=10, pyy=2.00, u;y=1.00 kosuluna gore tiiretilmis verilerin ben-
zetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0917 0.047 0917 0.047 0 1
0.00 0.95 0919 0.043 0919 0.043 0 1
0.95 0.00 0.761 0.151 0.761 0.151 0 1
0.10 0.10 0.908 0.049 0.909 0.049 -0.020 0.983
0.25 0.25 0.886 0.062 0.892 0.060 -0.110 0912
0.50 0.50 0.847 0.089 0.876 0.087 -0.327 0.743
0.75 0.75 0.796 0.114 0.873 0.117 -0.658 0.510
0.95 0.95 0.756 0.155 0.899 0.207 -0.786 0.431
0.10 0.25 0.906 0.050 0.909 0.049 -0.050 0.960
0.10 0.50 0.909 0.050 0914 0.049 -0.099 0.921
0.10 0.75 0.906 0.051 0913 0.049 -0.152 0.879
0.10 0.95 0.908 0.048 0917 0.046 -0.205 0.837
0.25 0.10 0.888 0.058 0.890 0.057 -0.046 0.963
0.50 0.10 0.846 0.088 0.851 0.088 -0.059 0.953
0.75 0.10 0.806 0.111 0.814 0.112 -0.066 0.947
0.95 0.10 0.757 0.149 0.766 0.152 -0.054 0.956
0.95 0.25 0.749 0.152 0.771 0.161 -0.140 0.888
0.95 0.50 0.769 0.141 0.824 0.156 -0.369 0.712
0.95 0.75 0.759 0.145 0.856 0.171 -0.612 0.541
0.25 0.95 0.885 0.061 0913 0.056 -0.468 0.639
0.50 0.95 0.846 0.087 0.909 0.081 -0.745 0.456
0.75 0.95 0.796 0.119 0.904 0.128 -0.868 0.385

Tablo 4.1.49 - Tablo 4.1.56 birlikte incelendiginde, ny = ng=10 kosuluna gore
tiiretilmis verilerde pg, py kombinasyonlarinin higbirinde AUCpy, degerleri ile AUC
degerleri arasinda onemli fark bulunmadi. Tiim kombinasyonlarinda ise AUCpy7 deger-
leri ile AUC degerleri hemen hemen ayni oldugu bulundu. uyy (Hasta grubun Y deger-
leri parametresi) etkisinin genel anlamda AUC iizerinde etkisi oldugu
dir. pyy =0.50 oldugunda gerek AUCpz gerekse AUC nin diisiik degerler aldig1 goriil-
mektir. pyy = 1.00 oldugunda ise 0.50’ye oranla daha yiiksek ancak yine de etkin
ayirmay1 saglamadig goriilmektedir. pyy degeri 1.50 ve iizerine ¢iktiginda egri altinda
kalan alanlar giderek yiikselmekte ve puyy =2.00 durumunda en yiiksek diizeye ¢cikmak-
tadir. Biomarker parametreleri ile birlikte ortak degisken parametreleri de artiyorsa Has-
ta-Saglam ayrimi 6nemli diizeyde artmaktadir. Ornek biiyiikliigii dikkate alindiginda

n=10 degerinin AUCpy7 hesaplamalari i¢in yetersiz oldugu goriilmektedir.

ny # ng olmak iizere 10< ny <1000 ve 20< ng <2000 kosuluna gore tiiretil-
mis verilerin benzetim sonuglar1 Tablo 4.1.57 — Tablo 4.1.112°de ayrintili olarak veril-

mistir.
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ny=1000, ng=2000, 0.50< puyy <2.00, pzy=1.00 kosuluna gore yapilan benze-
tim calismalarina iligkin sonuclar Tablo 4.1.57 — Tablo 4.1.64’de ayrintili olarak veril-

mistir.

Tablo 4.1.57- ny =1000, ng =2000, xyy=0.50, pzz=1.00 kosuluna gore tiiretilmis ve
rilerin benzetim sonuglari

Ps Pu AUC SHauc AUCpiz SHpucy,, Z p
0.00 0.00 0.638 0.008 0.638 0.008 0 1
0.00 0.95 0.638 0.008 0.638 0.008 0 1
0.95 0.00 0.374 0.013 0.374 0.013 0 1
0.10 0.10 0.611 0.008 0.611 0.008 -0.061 0.950
0.25 0.25 0.570 0.009 0.572 0.009 -0.240 0.810
0.50 0.50 0.500 0.010 0.500 0.012 -0.008 0.992
0.75 0.75 0.429 0.012 0.393 0.018 2.341 0.019
0.95 0.95 0.375 0.013 0.155 0.027 10.779 | <0.001
0.10 0.25 0.610 0.008 0.812 0.008 -0.154 0.877
0.10 0.50 0.611 0.008 0.614 0.008 -0.320 0.748
0.10 0.75 0.611 0.008 0.615 0.009 -0.479 0.631
0.10 0.95 0.611 0.008 0.617 0.009 -0.602 0.546
0.25 0.10 0.570 0.009 0.571 0.009 -0.091 0.927
0.50 0.10 0.499 0.010 0.499 0.011 0.001 0.999
0.75 0.10 0.428 0.112 0.426 0.012 0.223 0.823
0.95 0.10 0.375 0.013 0.368 0.014 0.440 0.659
0.95 0.25 0.374 0.013 0.357 0.015 1.213 0.224
0.95 0.50 0.374 0.013 0.329 0.017 2.884 0.003
0.95 0.75 0.374 0.013 0.276 0.022 5.556 <0.000
0.25 0.95 0.570 0.009 0.580 0.010 -0.995 0.319
0.50 0.95 0.500 0.010 0.500 0.014 -0.005 0.995
0.75 0.95 0.429 0.012 0.370 0.022 3.355 <0.000
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Tablo 4.1.58- ny =1000, ng =2000, pyy=1.00, uz5=1.00 kosuluna gore tiiretilmis ve-
rilerin benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.760 0.007 0.760 0.007 0 1
0.00 0.95 0.760 0.007 0.766 0.007 0 1
0.95 0.00 0.514 0.014 0.514 0.014 0 1
0.10 0.10 0.737 0.008 0.738 0.008 -0.127 0.898
0.25 0.25 0.702 0.008 0.708 0.008 -0.679 0.496
0.50 0.50 0.638 0.010 0.658 0.012 -1.863 0.077
0.75 0.75 0.570 0.013 0.605 0.019 2.118 0.034
0.95 0.95 0.514 0.014 0.544 0.046 -0.999 0.317
0.10 0.25 0.737 0.008 0.740 0.048 -0.322 0.746
0.10 0.50 0.737 0.008 0.743 0.008 -0.661 0.507
0.10 0.75 0.737 0.007 0.745 0.007 -1.062 0.302
0.10 0.95 0.737 0.008 0.748 0.008 -1.271 0.203
0.25 0.10 0.702 0.009 0.704 0.009 -0.251 0.801
0.50 0.10 0.637 0.010 0.641 0.010 -0.319 0.749
0.75 0.10 0.570 0.012 0.572 0.013 -0.211 0.832
0.95 0.10 0.513 0.014 0.514 0.015 -0.045 0.963
0.95 0.25 0.513 0.014 0.515 0.016 -0.125 0.900
0.95 0.50 0.513 0.015 0.518 0.020 -0.280 0.778
0.95 0.75 0.514 0.015 0.526 0.027 -0.564 0.572
0.25 0.95 0.701 0.001 0.727 0.009 -2.949 0.003
0.50 0.95 0.637 0.010 0.686 0.013 -4.067 | <0.001
0.75 0.95 0.570 0.013 0.628 0.023 -3.293 0.001

Tablo 4.1.59- ny =1000, ng =2000, pyy=1.50, puzy=1.00 kosuluna gore tiiretilmis ve-
rilerin benzetim sonuglari

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.855 0.006 0.855 0.006 0 1
0.00 0.95 0.855 0.006 0.855 0.006 0 1
0.95 0.00 0.651 0.015 0.651 0.015 0 1
0.10 0.10 0.838 0.006 0.840 0.006 -0.178 0.858
0.25 0.25 0.812 0.007 0.819 0.007 -1.017 0.308
0.50 0.50 0.760 0.010 0.792 0.010 -3.186 0.001
0.75 0.75 0.701 0.013 0.787 0.016 -5.776 <0.001
0.95 0.95 0.650 0.015 0.890 0.023 -12.542 | <0.001
0.10 0.25 0.838 0.006 0.841 0.006 -0.468 0.639
0.10 0.50 0.839 0.006 0.845 0.006 -0.954 0.340
0.10 0.75 0.839 0.006 0.848 0.006 -1.485 0.137
0.10 0.95 0.838 0.006 0.850 0.006 -1.913 0.055
0.25 0.10 0.811 0.007 0.814 0.007 -0.401 0.687
0.50 0.10 0.760 0.009 0.765 0.009 -0.568 0.569
0.75 0.10 0.701 0.012 0.708 0.013 -0.560 0.574
0.95 0.10 0.651 0.015 0.658 0.015 -0.473 0.635
0.95 0.25 0.652 0.015 0.673 0.017 -1.251 0.210
0.95 0.50 0.651 0.015 0.704 0.019 -2.973 0.002
0.95 0.75 0.671 0.015 0.766 0.022 -6.003 <0.001
0.25 0.95 0.811 0.007 0.844 0.007 -4.498 <0.001
0.50 0.95 0.760 0.009 0.835 0.009 -7.651 <0.001
0.75 0.95 0.701 0.012 0.838 0.015 -9.572 <0.001
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Tablo 4.1.60- ny =1000, ng =2000, pyy=1.60, uz5=1.00 kosuluna gore tiiretilmis ve-
rilerin benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.870 0.005 0.870 0.005 0 1
0.00 0.95 0.871 0.005 0.871 0.005 0 1
0.95 0.00 0.677 0.014 0.677 0.014 0 1
0.10 0.10 0.855 0.006 0.856 0.006 -0.195 0.844
0.25 0.25 0.829 0.007 0.837 0.007 -1.031 0.302
0.50 0.50 0.781 0.009 0.814 0.009 -3.543 | <0.001
0.75 0.75 0.725 0.012 0.817 0.014 -6.842 | <0.001
0.95 0.95 0.677 0.015 0.928 0.018 -14.878 | <0.001
0.10 0.25 0.855 0.006 0.858 0.006 -0.462 0.643
0.10 0.50 0.855 0.006 0.861 0.006 -1.007 0.333
0.10 0.75 0.855 0.006 0.865 0.006 -1.546 0.121
0.10 0.95 0.855 0.006 0.867 0.006 -1.917 0.055
0.25 0.10 0.830 0.007 0.833 0.007 -0.414 0.674
0.50 0.10 0.781 0.009 0.787 0.009 -0.615 0.538
0.75 0.10 0.725 0.012 0.733 0.012 -0.617 0.537
0.95 0.10 0.676 0.015 0.685 0.015 -0.542 0.677
0.95 0.25 0.677 0015 0.700 0.017 -1.445 0.148
0.95 0.50 0.676 0.015 0.736 0.019 -3.451 | <0.001
0.95 0.75 0.677 0.014 0.804 0.021 -7.043 | <0.001
0.25 0.95 0.830 0.007 0.862 0.006 -4.620 | <0.001
0.50 0.95 0.781 0.009 0.858 0.009 -8.203 | <0.001
0.75 0.95 0.826 0.012 0.868 0.013 -10.798 | <0.001

Tablo 4.1.61- ny =1000, ng =2000, pyy=1.70, pzz=1.00 kosuluna gore tiiretilmis ve-
rilerin benzetim sonuglari

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.885 0.050 0.885 0.005 0 1
0.00 0.95 0.885 0.005 0.885 0.005 0 1
0.95 0.00 0.701 0.015 0.701 0.015 0 1
0.10 0.10 0.870 0.005 0.872 0.005 -0.209 0.833
0.25 0.25 0.847 0.006 0.855 0.006 -1.122 0.261
0.50 0.50 0.802 0.009 0.836 0.009 -3.781 <0.001
0.75 0.75 0.749 0.012 0.845 0.013 -7.344 <0.001
0.95 0.95 0.702 0.014 0.954 0.012 -18.167 | <0.001
0.10 0.25 0.871 0.005 0.874 0.005 -0.534 0.592
0.10 0.50 0.871 0.005 0.877 0.005 -1.049 0.294
0.10 0.75 0.870 0.005 0.880 0.005 -1.605 0.108
0.10 0.95 0.870 0.006 0.822 0.005 -1.987 0.046
0.25 0.10 0.847 0.006 0.850 0.006 -0.445 0.656
0.50 0.10 0.802 0.008 0.808 0.008 -0.684 0.493
0.75 0.10 0.748 0.012 0.757 0.012 -0.677 0.498
0.95 0.10 0.701 0.014 0.711 0.015 -0.624 0.532
0.95 0.25 0.701 0.015 0.727 0.016 -1.643 0.100
0.95 0.50 0.701 0.014 0.767 0.018 -3.976 <0.001
0.95 0.75 0.702 0.014 0.838 0.019 -7.932 <0.001
0.25 0.95 0.847 0.006 0.879 0.006 -4.945 <0.001
0.50 0.95 0.801 0.009 0.879 0.008 -8.724 <0.001
0.75 0.95 0.749 0.012 0.894 0.012 -11.710 | <0.001
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Tablo 4.1.62- ny =1000, ng =2000, pyy=1.80, uz5=1.00 kosuluna gore tiiretilmis ve-
rilerin benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.898 0.004 0.898 0.004 0 1
0.00 0.95 0.898 0.004 0.898 0.004 0 1
0.95 0.00 0.796 0.014 0.726 0.014 0 1
0.10 0.10 0.885 0.005 0.886 0.005 -0.204 0.838
0.25 0.25 0.863 0.006 0.870 0.006 -1.177 0.239
0.50 0.50 0.820 0.009 0.855 0.008 -3.896 | <0.001
0.75 0.75 0.770 0.012 0.868 0.012 -7.955 | <0.001
0.95 0.95 0.725 0.014 0.971 0.008 -21.703 | <0.001
0.10 0.25 0.885 0.005 0.888 0.005 -0.517 0.604
0.10 0.50 0.885 0.005 0.891 0.005 -1.107 0.268
0.10 0.75 0.885 0.005 0.894 0.005 -1.607 0.107
0.10 0.95 0.885 0.005 0.897 0.005 -2.101 0.035
0.25 0.10 0.863 0.006 0.866 0.006 -0.461 0.644
0.50 0.10 0.820 0.008 0.827 0.008 -0.701 0.482
0.75 0.10 0.771 0.012 0.780 0.012 -0.720 0.470
0.95 0.10 0.725 0.014 0.735 0.015 -0.672 0.015
0.95 0.25 0.725 0.015 0.753 0.016 -1.759 0.078
0.95 0.50 0.725 0.014 0.095 0.016 -4.466 | <0.001
0.95 0.75 0.725 0.014 0.867 0.017 -8.826 | <0.001
0.25 0.95 0.863 0.006 0.895 0.005 -5.252 | <0.001
0.50 0.95 0.820 0.009 0.897 0.007 -8.953 | <0.001
0.75 0.95 0.771 0.011 0916 0.009 -13.434 | <0.001

Tablo 4.1.63- ny =1000, ng =2000, pyy=1.90, p,,=1.00 kosuluna gore tiiretilmis
verilerin benzetim sonuglari

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.910 0.004 0.910 0.004 0 1
0.00 0.95 0.910 0.004 0.910 0.004 0 1
0.95 0.00 0.749 0.014 0.749 0.014 0 1
0.10 0.10 0.898 0.005 0.889 0.005 -0.220 0.825
0.25 0.25 0.878 0.006 0.885 0.006 -1.192 0.233
0.50 0.50 0.838 0.008 0.873 0.008 -4.152 <0.001
0.75 0.75 0.791 0.011 0.889 0.010 -8.653 <0.001
0.95 0.95 0.749 0.014 0.983 0.005 -23.651 | <0.001
0.10 0.25 0.898 0.005 0.901 0.005 -055 0.581
0.10 0.50 0.898 0.005 0.904 0.005 -1.091 0.274
0.10 0.75 0.898 0.005 0.906 0.005 -1.638 0.102
0.10 0.95 0.898 0.005 0.909 0.004 -2.211 0.027
0.25 0.10 0.878 0.006 0.881 0.006 -0.470 0.638
0.50 0.10 0.839 0.008 0.845 0.008 -0.736 0.461
0.75 0.10 0.791 0.011 0.800 0.011 -0.776 0.437
0.95 0.10 0.748 0.013 0.759 0.014 -0.773 0.439
0.95 0.25 0.748 0.014 0.778 0.015 -2.038 0.041
0.95 0.50 0.749 0.014 0.822 0.016 -4.840 <0.001
0.95 0.75 0.748 0.014 0.893 0.015 -9.603 <0.001
0.25 0.95 0.878 0.006 0.909 0.005 -5.137 <0.001
0.50 0.95 0838. 0.008 0.913 0.006 -9.713 <0.001
0.75 0.95 0.791 0.11 0.934 0.008 -14.863 | <0.001
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Tablo 4.1.64- ny =1000, ng =2000, pyy=2.00, uz5=1.00 kosuluna gore tiiretilmis ve-
rilerin benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.921 0.004 0.921 0.004 0 1
0.00 0.95 0.921 0.004 0.921 0.004 0 1
0.95 0.00 0.770 0.013 0.770 0.013 0 1
0.10 0.10 0910 0.004 0911 0.004 -0.231 0.817
0.25 0.25 0.891 0.005 0.989 0.005 -1.288 0.197
0.50 0.50 0.585 0.008 0.889 0.007 4428 | <0.001
0.75 0.75 0.811 0.011 0.908 0.009 9.460 | <0.001
0.95 0.95 0.771 0.013 0.990 0.003 -25.681 | <0.001
0.10 0.25 0910 0.004 0913 0.004 -0.561 0.574
0.10 0.50 0910 0.004 0915 0.004 -1.124 0.260
0.10 0.75 0910 0.004 0918 0.004 -1.735 0.082
0.10 0.95 0910 0.004 0.921 0.004 2295 | <0.001
0.25 0.10 0.892 0.006 0.894 0.005 -0.482 0.629
0.50 0.10 0.855 0.008 0.861 0.008 -0.763 0.440
0.75 0.10 0.811 0.010 0.820 0.010 -0.877 0.379
0.95 0.10 0.770 0.013 0.782 0.013 -0.820 0.412
0.95 0.25 0.771 0.014 0.802 0.014 -2.145 0.031
0.95 0.50 0.770 0.013 0.846 0.014 -5.327 | <0.001
0.95 0.75 0.771 0.013 0916 0.012 -10.825 | <0.001
0.25 0.95 0.892 0.005 0.921 0.005 -5.325 | <0.001
0.50 0.95 0.855 0.008 0.928 0.006 -10.312 | <0.001
0.75 0.95 0.811 0.011 0.949 0.007 -15.347 | <0.001

Tablo 4.1.57 - Tablo 4.1.64 birlikte incelendiginde ny =1000, ng =2000 kosu-
luna gore tiiretilmis verilerde; Genel itibartyla, puyy>1.50 kosullarinda, ps=py=>0.50
oldugu durumlarda AUCpjz degerlerinin AUC degerlerinden yiiksek ve istatistiksel
olarak onemli diizeyde farkli oldugu bulundu. Bununla birlikte ps=0.95 olarak sabit
tutuldugunda ve pyp=>0.50 oldugunda, ayrica, py=0.95 olarak sabit tutuldugunda ve
ps>0.25 oldugunda AUCpz degerlerinin AUC degerlerinden istatistiksel olarak dnemli
diizeyde yiiksek oldugu bulundu. ps=0.10 olarak sabit tutuldugunda ve py= 0.25’den
pu= 0.95’e kadar kombinasyonlar denendiginde AUCpz degerleri ile AUC degerleri
arasinda 6nemli fark bulunmadi. Tam tersi kombinasyonda py=0.10 olarak sabit tutul-
dugunda ve pg= 0.25’den pg= 0.95’e kadar kombinasyonlar denendiginde de AUCpyz
degerleri ile AUC degerleri arasinda 6énemli fark bulunmadi. p=0.10 degerinin gerek
hasta gerekse saglam grupta ortak degisken etkisinin gozlenmesi icin yetersiz oldugu
goriilmektedir. [ps=py=01; [ps=0.p5=0.95] ve [ps=0.95,p5=0] kombinasyonlarinda ise
AUCpyz degerleri ile AUC degerlerinin hemen hemen ayni oldugu bulundu. pyy etkisi-

nin genel anlamda AUC {izerinde etkisi oldugu goriilmektedir. puyy =0.50 oldugunda
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gerek AUCpyz gerekse AUC nin diisiik degerler aldig1 goriilmektir ve AUCpy degerleri
ile AUC degerlerinin Hasta-Saglam olgularda iyi ayrim yapamadigi goriilmektedir.
Uyy = 1.00 oldugunda ise 0.50’ye oranla daha yiiksek ancak yine de etkin ayirmay1
saglamadigr goriilmektedir, bu durumda py=0.95 olarak sabit tutuldugunda ve ps>0.25
oldugunda AUCpz degerlerinin AUC degerlerinden istatistiksel olarak 6nemli diizeyde
yiiksek oldugu bulundu. pyy degeri 1.50 ve iizerine ¢iktiginda egri altinda kalan alanlar
giderek yiikselmekte ve pyy =2.00 durumunda en yiiksek diizeye c¢ikmaktadir.
Biomarker parametreleri ile birlikte ortak degisken parametreleri de artis gosteriyorsa

Hasta-Saglam ayrimi 6nemli diizeyde artmaktadir.

ny =500, ng =1000, 0.50< pyy <2.00, pzy=1.00 kosuluna gore yapilan benze-
tim c¢aligmalarina iliskin sonuglar Tablo 4.1.65 — Tablo 4.1.72’de aynintili olarak veril-

mistir.

Tablo 4.1.65- ny =500, ng =1000, pyy=0.50, pz5=1.00 kosuluna gore tiiretilmis veri-
lerin benzetim sonuglari

Ps PH AUC SHayc AUCp SHAUCDI"JZ Z P
0.00 0.00 0.637 0.012 0.637 0.012 0 1
0.00 0.95 0.638 0.012 0.638 0.012 0 1
0.95 0.00 0.374 0.019 0.374 0.019 0 1
0.10 0.10 0.611 0.012 0.611 0.012 -0.044 0.964
0.25 0.25 0.569 0.013 0.572 0.013 -0.169 0.865
0.50 0.50 0.500 0.015 0.500 0.017 -0.003 0.997
0.75 0.75 0.429 0.017 0.394 0.025 1.628 0.103
0.95 0.95 0.375 0.018 0.156 0.039 7.511 <0.001
0.10 0.25 0.611 0.012 0.612 0.012 -0.113 0.909
0.10 0.50 0.611 0.012 0.614 0.013 -0.216 0.828
0.10 0.75 0.611 0.012 0.615 0.013 -0.337 0.735
0.10 0.95 0.611 0.012 0.616 0.013 -0.431 0.666
0.25 0.10 0.570 0.013 0.571 0.013 -0.066 0.946
0.50 0.10 0.499 0.015 0.499 0.015 0.000 0.999
0.75 0.10 0.429 0.017 0.427 0.017 0.158 0.873
0.95 0.10 0.375 0.019 0.368 0.020 0.307 0.758
0.95 0.25 0.375 0.018 0.358 0.021 0.856 0.391
0.95 0.50 0.375 0.019 0.330 0.025 1.960 0.049
0.95 0.75 0.375 0.018 0.277 0.030 4.046 <0.001
0.25 0.95 0.569 0.013 0.579 0.015 -0.699 0.484
0.50 0.95 0.500 0.015 0.500 0.021 0.001 0.998
0.75 0.95 0.429 0.017 0.370 0.032 2.327 0.019
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Tablo 4.1.66- ny =500, ng =1000, uyy=1.00, pz5=1.00 kosuluna gore tiiretilmis veri-
lerin benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.760 0.010 0.760 0.010 0 1
0.00 0.95 0.759 0.010 0.759 0.010 0 1
0.95 0.00 0.514 0.020 0.514 0.020 0 1
0.10 0.10 0.737 0.011 0.738 0.011 -0.092 0.926
0.25 0.25 0.701 0.012 0.707 0.012 -0.466 0.641
0.50 0.50 0.637 0.015 0.657 0.017 -1.223 0.221
0.75 0.75 0.569 0.019 0.603 0.027 -1.469 0.141
0.95 0.95 0.514 0.020 0.543 0.064 -0.699 0.483
0.10 0.25 0.737 0.011 0.740 0.011 -0.229 0.818
0.10 0.50 0.737 0.011 0.742 0.011 -0.458 0.646
0.10 0.75 0.737 0.011 0.745 0.011 -0.724 0.468
0.10 0.95 0.737 0.011 0.747 0.011 -0.905 0.365
0.25 0.10 0.702 0.012 0.704 0.012 -0.189 0.850
0.50 0.10 0.637 0.015 0.641 0.016 -0.215 0.829
0.75 0.10 0.569 0.018 0.572 0.019 -0.145 0.884
0.95 0.10 0.514 0.020 0.514 0.021 -0.033 0.973
0.95 0.25 0.514 0.020 0.516 0.023 -0.091 0.926
0.95 0.50 0.514 0.021 0.519 0.029 -0.206 0.836
0.95 0.75 0.513 0.020 0.525 0.038 -0.394 0.693
0.25 0.95 0.702 0.012 0.728 0.013 -2.007 0.044
0.50 0.95 0.638 0.015 0.687 0.019 2,742 0.006
0.75 0.95 0.570 0.018 0.629 0.032 -2.267 0.023

Tablo 4.1.67- ny =500, ng =1000, pyy=1.50, puzy=1.00 kosuluna gore tiiretilmis veri-
lerin benzetim sonuglari

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.855 0.008 0.855 0.008 0 1
0.00 0.95 0.855 0.008 0.855 0.008 0 1
0.95 0.00 0.651 0.021 0.651 0.021 0 1
0.10 0.10 0.838 0.009 0.804 0.009 -0.127 0.898
0.25 0.25 0.811 0.010 0.818 0.010 -0.710 0.477
0.50 0.50 0.759 0.014 0.792 0.014 -2.211 0.026
0.75 0.75 0.702 0.018 0.788 0.022 -4.141 <0.001
0.95 0.95 0.650 0.020 0.888 0.032 -8.906 <0.001
0.10 0.25 0.839 0.008 0.842 0.008 -0.351 0.725
0.10 0.50 0.839 0.009 0.845 0.009 -0.680 0.496
0.10 0.75 0.838 0.009 0.848 0.009 -1.011 0.311
0.10 0.95 0.838 0.009 0.851 0.009 -1.320 0.186
0.25 0.10 0.811 0.010 0.814 0.010 -0.283 0.777
0.50 0.10 0.759 0.013 0.765 0.013 -0.408 0.682
0.75 0.10 0.701 0.018 0.708 0.019 -0.383 0.701
0.95 0.10 0.650 0.021 0.657 0.022 -0.328 0.742
0.95 0.25 0.652 0.021 0.673 0.024 -0.907 0.364
0.95 0.50 0.651 0.021 0.704 0.027 -2.168 0.030
0.95 0.75 0.650 0.021 0.763 0.232 -4.253 <0.001
0.25 0.95 0.810 0.011 0.843 0.010 -2.970 0.002
0.50 0.95 0.760 0.013 0.835 0.014 -5.343 <0.001
0.75 0.95 0.702 0.018 0.837 0.022 -6.729 <0.001
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Tablo 4.1.68- ny =500, ng =1000, puyy=1.60, yz5=1.00 kosuluna gore tiiretilmis veri-
lerin benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.871 0.007 0.871 0.007 0 1
0.00 0.95 0.870 0.008 0.870 0.008 0 1
0.95 0.00 0.677 0.020 0.677 0.020 0 1
0.10 0.10 0.855 0.008 0.856 0.008 -0.135 0.892
0.25 0.25 0.829 0.010 0.837 0.010 -0.751 0.452
0.50 0.50 0.782 0.013 0.815 0.013 -2.451 0.014
0.75 0.75 0.726 0.017 0.817 0.020 -4.843 | <0.001
0.95 0.95 0.676 0.020 0.926 0.024 -10.957 | <0.001
0.10 0.25 0.856 0.008 0.859 0.008 -0.356 0.721
0.10 0.50 0.855 0.008 0.861 0.008 -0.691 0.489
0.10 0.75 0.855 0.008 0.655 0.008 -1.058 0.289
0.10 0.95 0.855 0.009 0.867 0.008 -1.318 0.187
0.25 0.10 0.829 0.010 0.832 0.010 -0.303 0.761
0.50 0.10 0.781 0.013 0.787 0.013 -0.429 0.667
0.75 0.10 0.725 0.017 0.733 0.018 -0.435 0.663
0.95 0.10 0.677 0.021 0.686 0.022 -0.381 0.703
0.95 0.25 0.676 0.021 0.700 0.024 -1.012 0.311
0.95 0.50 0.677 0.021 0.737 0.027 -2.449 0.014
0.95 0.75 0.677 0.020 0.803 0.028 -5.247 | <0.001
0.25 0.95 0.830 0.010 0.862 0.010 -3.086 0.002
0.50 0.95 0.781 0.013 0.857 0.012 -5.863 | <0.001
0.75 0.95 0.726 0.017 0.868 0.019 7747 | <0.001

Tablo 4.1.69- ny =500, ng =1000, puyy=1.70, pz5=1.00 kosuluna gore tiiretilmis veri-
lerin benzetim sonuglari

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.884 0.007 0.884 0.007 0 1
0.00 0.95 0.885 0.007 0.885 0.007 0 1
0.95 0.00 0.701 0.021 0.701 0.021 0 1
0.10 0.10 0.870 0.008 0.871 0.008 -0.138 0.890
0.25 0.25 0.847 0.009 0.855 0.009 -0.801 0.422
0.50 0.50 0.801 0.013 0.836 0.013 -2.551 0.010
0.75 0.75 0.750 0.017 0.845 0.018 -5.324 <0.001
0.95 0.95 0.702 0.020 0.953 0.017 -12.977 | <0.001
0.10 0.25 0.870 0.008 0.873 0.008 -0.356 0.721
0.10 0.50 0.871 0.008 0.877 0.007 -0.763 0.445
0.10 0.75 0.871 0.008 0.880 0.008 -1.129 0.258
0.10 0.95 0.871 0.008 0.882 0.008 -1.441 0.149
0.25 0.10 0.847 0.009 0.850 0.009 -0.307 0.758
0.50 0.10 0.801 0.013 0.807 0.013 -0.447 0.654
0.75 0.10 0.748 0.016 0.757 0.017 -0.495 0.620
0.95 0.10 0.702 0.021 0.711 0.021 -0.434 0.663
0.95 0.25 0.702 0.020 0.728 0.022 -1.186 0.235
0.95 0.50 0.701 0.021 0.766 0.025 -2.791 0.005
0.95 0.75 0.701 0.020 0.836 0.026 -5.710 <0.001
0.25 0.95 0.847 0.009 0.879 0.009 -3.359 <0.001
0.50 0.95 0.801 0.013 0.878 0.012 -6.086 <0.001
0.75 0.95 0.749 0.016 0.894 0.016 -8.693 <0.001
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Tablo 4.1.70- ny =500, ng =1000, puyy=1.80, tz5=1.00 kosuluna gore tiiretilmis veri-
lerin benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.898 0.007 0.898 0.007 0 1
0.00 0.95 0.898 0.007 0.898 0.007 0 1
0.95 0.00 0.726 0.021 0.726 0.021 0 1
0.10 0.10 0.885 0.008 0.886 0.008 -0.144 0.885
0.25 0.25 0.863 0.009 0.871 0.008 -0.854 0.392
0.50 0.50 0.820 0.012 0.855 0.012 -2.806 0.005
0.75 0.75 0.770 0.017 0.867 0.017 -5.669 | <0.001
0.95 0.95 0.725 0.020 0.970 0.011 -15.130 | <0.001
0.10 0.25 0.885 0.007 0.888 0.007 -0.380 0.703
0.10 0.50 0.885 0.007 0.891 0.007 -0.749 0.453
0.10 0.75 0.885 0.008 0.894 0.007 -1.129 0.258
0.10 0.95 0.885 0.007 0.897 0.007 -1.506 0.131
0.25 0.10 0.863 0.009 0.866 0.009 -0.331 0.740
0.50 0.10 0.820 0.012 0.826 0.012 -0.492 0.622
0.75 0.10 0.771 0.017 0.779 0.017 -0.511 0.608
0.95 0.10 0.725 0.021 0.735 0.021 -0.471 0.637
0.95 0.25 0.726 0.020 0.754 0.022 -1.312 0.189
0.95 0.50 0.726 0.019 0.797 0.023 -3.268 0.001
0.95 0.75 0.725 0.021 0.866 0.024 -6.153 | <0.001
0.25 0.95 0.863 0.008 0.895 0.008 -3.687 | <0.001
0.50 0.95 0.820 0.012 0.897 0.010 -6.699 | <0.001
0.75 0.95 0.771 0.016 0916 0.013 9.584 | <0.001

Tablo 4.1.71- ny =500, ng =1000, pyy=1.90, pzy=1.00 kosuluna gore tiiretilmis veri

lerin benzetim sonuglari

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.910 0.006 0.910 0.006 0 1
0.00 0.95 0.910 0.006 0.910 0.006 0 1
0.95 0.00 0.748 0.020 0.748 0.020 0 1
0.10 0.10 0.898 0.007 0.899 0.007 -0.153 0.878
0.25 0.25 0.878 0.008 0.885 0.008 -0.858 0.390
0.50 0.50 0.838 0.012 0.873 0.011 -2.949 0.003
0.75 0.75 0.791 0.016 0.889 0.015 -6.215 <0.001
0.95 0.95 0.749 0.020 0.982 0.008 -16.413 | <0.001
0.10 0.25 0.898 0.007 0.901 0.007 -0.387 0.698
0.10 0.50 0.898 0.007 0.904 0.007 -0.787 0.431
0.10 0.75 0.898 0.007 0.906 0.007 -1.159 0.246
0.10 0.95 0.898 0.007 0.909 0.006 -1.559 0.118
0.25 0.10 0.878 0.008 0.881 0.008 -0.340 0.733
0.50 0.10 0.839 0.011 0.845 0.011 -0.530 0.595
0.75 0.10 0.790 0.016 0.800 0.016 -0.550 0.582
0.95 0.10 0.748 0.019 0.759 0.020 -0.540 0.588
0.95 0.25 0.749 0.020 0.779 0.021 -1.422 0.154
0.95 0.50 0.749 0.019 0.822 0.021 -3.533 <0.001
0.95 0.75 0.748 0.019 0.892 0.020 -7.113 <0.001
0.25 0.95 0.878 0.008 0.909 0.007 -3.686 <0.001
0.50 0.95 0.838 0.011 0.913 0.009 -7.051 <0.001
0.75 0.95 0.791 0.015 0.933 0.011 -10.253 | <0.001
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Tablo 4.1.72- ny =500, ng =1000, pyy=2.00, pz5=1.00 kosuluna gore tiiretilmis veri-
lerin benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.921 0.006 0.921 0.006 0 1
0.00 0.95 0.921 0.006 0.921 0.006 0 1
0.95 0.00 0.771 0.019 0.771 0.019 0 1
0.10 0.10 0910 0.006 0911 0.006 -0.158 0.873
0.25 0.25 0.892 0.008 0.899 0.007 -0.900 0.367
0.50 0.50 0.855 0.011 0.889 0.010 -3.060 0.002
0.75 0.75 0.811 0.015 0.908 0.013 -6.677 | <0.001
0.95 0.95 0.770 0.019 0.990 0.005 -17.664 | <0.001
0.10 0.25 0910 0.006 0912 0.006 -0.401 0.687
0.10 0.50 0910 0.006 0915 0.006 -0.805 0.420
0.10 0.75 0910 0.006 0918 0.006 -1.236 0.216
0.10 0.95 0910 0.006 0.920 0.006 -1.624 0.104
0.25 0.10 0.892 0.008 0.895 0.007 -0.360 0.718
0.50 0.10 0.854 0.011 0.861 0.011 -0.540 0.588
0.75 0.10 0.811 0.015 0.820 0.015 -0.600 0.548
0.95 0.10 0.770 0.020 0.782 0.020 -0.542 0.587
0.95 0.25 0.771 0.019 0.802 0.020 -1.541 0.123
0.95 0.50 0.770 0.020 0.846 0.021 -3.609 | <0.001
0.95 0.75 0.770 0.019 0.914 0.018 -7.671 | <0.001
0.25 0.95 0.892 0.007 0.922 0.006 -4.072 | <0.001
0.50 0.95 0.855 0.011 0.928 0.008 -7.201 | <0.001
0.75 0.95 0.811 0.015 0.949 0.010 -10.747 | <0.001

Tablo 4.1.65 - Tablo 4.1.72 birlikte incelendiginde, ny =500, ng =1000, kosu-
luna gore tiiretilmis verilerde; Genel itibartyla, puyy>1.50 kosullarinda, ps=py=>0.50
oldugu durumlarda AUCpjz degerlerinin AUC degerlerinden yiiksek ve istatistiksel
olarak onemli diizeyde farkli oldugu bulundu. Bununla birlikte ps=0.95 olarak sabit
tutuldugunda ve pyp=>0.50 oldugunda, ayrica, py=0.95 olarak sabit tutuldugunda ve
ps>0.25 oldugunda AUCpyz degerlerinin AUC degerlerinden istatistiksel olarak dnemli
diizeyde yiiksek oldugu bulundu. ps=0.10 olarak sabit tutuldugunda ve py= 0.25’den
pu= 0.95’e kadar kombinasyonlar denendiginde AUCpz degerleri ile AUC degerleri
arasinda 6nemli fark bulunmadi. Tam tersi kombinasyonda py=0.10 olarak sabit tutul-
dugunda ve pg= 0.25’den pg= 0.95’e kadar kombinasyonlar denendiginde de AUCpy7
degerleri ile AUC degerleri arasinda 6énemli fark bulunmadi. p=0.10 degerinin gerek
hasta gerekse saglam grupta ortak degisken etkisinin gdzlenmesi icin yetersiz oldugu
goriilmektedir. [ps=py =01, [ps=0.p5=0.95] ve [ps=0.95,p5=0] kombinasyonlarinda ise
AUCpyz degerleri ile AUC degerlerinin hemen hemen ayni oldugu bulundu. pyy etkisi-
nin genel anlamda AUC {izerinde etkisi oldugu goriilmektedir. puyy =0.50 oldugunda

gerek AUCpz gerekse AUC nin diisiik degerler aldigi goriilmektir ve AUCpy, degerleri

76



ile AUC degerlerinin Hasta-Saglam olgularda iyi ayrim yapamadigi goriilmektedir.
Uyy = 1.00 oldugunda ise 0.50’ye oranla daha yiiksek ancak yine de etkin ayirmayi
saglamadig1 goriilmektedir, bu durumda py=0.95 olarak sabit tutuldugunda ve ps>0.25
oldugunda AUCpz degerlerinin AUC degerlerinden istatistiksel olarak 6nemli diizeyde
yiiksek oldugu bulundu. pyy degeri 1.50 ve iizerine ¢iktiginda egri altinda kalan alanlar
giderek yiikselmekte ve pyy =2.00 durumunda en yiiksek diizeye c¢ikmaktadir.
Biomarker parametreleri ile birlikte ortak degisken parametreleri de artis gosteriyorsa

Hasta-Saglam ayrimi 6nemli diizeyde artmaktadir.

ny =250, ng =500, 0.50< pyy <2.00, pyzy=1.00 kosuluna gore yapilan benze-
tim caligmalarina iligkin sonuglar Tablo 4.1.73 — Tablo 4.1.80’de ayrintili olarak veril-

mistir.

Tablo 4.1.73- ny =250, ng =500, pyy=0.50, u,5=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc, i, Z p
0.00 0.00 0.637 0.016 0.637 0.016 0 1
0.00 0.95 0.638 0.017 0.638 0.017 0 1
0.95 0.00 0.374 0.026 0.374 0.026 0 1
0.10 0.10 0.610 0.017 0.611 0.017 -0.030 0.975
0.25 0.25 0.570 0.019 0.572 0.019 -0.117 0.906
0.50 0.50 0.498 0.022 0.498 0.025 0.008 0.993
0.75 0.75 0.428 0.024 0.392 0.036 1.156 0.247
0.95 0.95 0.375 0.026 0.160 0.055 5.232 <0.000
0.10 0.25 0.610 0.018 0.612 0.018 -0.075 0.939
0.10 0.50 0.610 0.018 0.613 0.018 -0.152 0.879
0.10 0.75 0.611 0.017 0.615 0.018 -0.237 0.812
0.10 0.95 0.610 0.017 0.615 0.018 -0.305 0.760
0.25 0.10 0.571 0.018 0.571 0.019 -0.046 0.962
0.50 0.10 0.499 0.021 0.499 0.022 0.001 0.998
0.75 0.10 0.429 0.024 0.426 0.025 0.111 0.910
0.95 0.10 0.375 0.027 0.369 0.028 0.218 0.826
0.95 0.25 0.376 0.026 0.359 0.029 0.606 0.543
0.95 0.50 0.375 0.027 0.330 0.035 1.416 0.156
0.95 0.75 0.375 0.027 0.278 0.044 2.708 0.006
0.25 0.95 0.569 0.018 0.579 0.020 -0.501 0.615
0.50 0.95 0.500 0.022 0.500 0.030 -0.003 0.997
0.75 0.95 0.430 0.025 0.372 0.046 1.609 0.107
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Tablo 4.1.74- ny =250, ng =500, pyy=1.00, u,5=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.760 0.015 0.760 0.015 0 1
0.00 0.95 0.760 0.014 0.760 0.014 0 1
0.95 0.00 0.515 0.030 0.515 0.030 0 1
0.10 0.10 0.738 0.016 0.739 0.016 -0.064 0.948
0.25 0.25 0.701 0.018 0.706 0.018 -0.323 0.746
0.50 0.50 0.638 0.021 0.659 0.024 -0.874 0.381
0.75 0.75 0.568 0.027 0.602 0.040 -1.003 0.315
0.95 0.95 0.514 0.030 0.545 0.093 -0.491 0.623
0.10 0.25 0.738 0.016 0.740 0.016 -0.162 0.870
0.10 0.50 0.737 0.015 0.742 0.016 -0.332 0.739
0.10 0.75 0.738 0.016 0.746 0.016 -0.496 0.619
0.10 0.95 0.737 0.016 0.748 0.016 -0.630 0.528
0.25 0.10 0.701 0.017 0.704 0.017 -0.132 0.894
0.50 0.10 0.638 0.022 0.641 0.022 -0.151 0.879
0.75 0.10 0.569 0.025 0.571 0.026 -0.104 0916
0.95 0.10 0.515 0.030 0.516 0.032 -0.025 0.979
0.95 0.25 0.513 0.031 0.514 0.035 -0.056 0.355
0.95 0.50 0.512 0.029 0.517 0.040 -0.131 0.895
0.95 0.75 0.513 0.031 0.524 0.058 -0.251 0.801
0.25 0.95 0.700 0.018 0.726 0.019 -1.357 0.174
0.50 0.95 0.637 0.022 0.686 0.028 -1.897 0.057
0.75 0.95 0.571 0.027 0.629 0.047 -1.562 0.118

Tablo 4.1.75- ny =250, ng =500, uyy=1.50, uz5=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.855 0.011 0.855 0.011 0 1
0.00 0.95 0.855 0.012 0.855 0.012 0 1
0.95 0.00 0.650 0.031 0.650 0.031 0 1
0.10 0.10 0.839 0.013 0.840 0.013 -0.092 0.926
0.25 0.25 0.811 0.015 0.819 0.015 -0.496 0.619
0.50 0.50 0.758 0.019 0.791 0.020 -1.628 0.103
0.75 0.75 0.701 0.025 0.786 0.030 -3.098 0.001
0.95 0.95 0.650 0.030 0.885 0.049 -5.857 <0.001
0.10 0.25 0.838 0.013 0.841 0.013 -0.228 0.818
0.10 0.50 0.838 0.013 0.845 0.013 -0.466 0.640
0.10 0.75 0.839 0.013 0.848 0.013 -0.713 0.475
0.10 0.95 0.838 0.012 0.850 0.012 -0.959 0.337
0.25 0.10 0.811 0.015 0.814 0.015 -0.193 0.846
0.50 0.10 0.760 0.019 0.765 0.019 -0.290 0.771
0.75 0.10 0.701 0.025 0.708 0.025 -0.281 0.778
0.95 0.10 0.653 0.030 0.660 0.031 -0.239 0.811
0.95 0.25 0.651 0.030 0.671 0.033 -0.636 0.524
0.95 0.50 0.651 0.031 0.704 0.039 -1.479 0.138
0.95 0.75 0.651 0.030 0.763 0.046 -2.930 0.003
0.25 0.95 0.810 0.014 0.843 0.014 -2.201 0.027
0.50 0.95 0.760 0.019 0.834 0.020 -3.761 <0.001
0.75 0.95 0.701 0.025 0.836 0.031 -4.751 0.016
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Tablo 4.1.76- ny =250, ng =500, pyy=1.60, u,5=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.871 0.011 0.871 0.011 0 1
0.00 0.95 0.871 0.011 0.871 0.011 0 1
0.95 0.00 0.675 0.030 0.675 0.030 0 1
0.10 0.10 0.854 0.012 0.856 0.012 -0.096 0.922
0.25 0.25 0.830 0.014 0.837 0.014 -0.536 0.591
0.50 0.50 0.782 0.019 0.815 0.020 -1.666 0.095
0.75 0.75 0.725 0.024 0.816 0.028 -3.453 | <0.001
0.95 0.95 0.678 0.030 0.924 0.036 -7.366 | <0.001
0.10 0.25 0.855 0.012 0.858 0.012 -0.249 0.802
0.10 0.50 0.855 0.012 0.861 0.012 -0.491 0.623
0.10 0.75 0.855 0.012 0.865 0.012 -0.761 0.446
0.10 0.95 0.855 0.012 0.867 0.012 -0.983 0.325
0.25 0.10 0.829 0.014 0.832 0.014 -0.206 0.836
0.50 0.10 0.780 0.019 0.786 0.019 -0.296 0.767
0.75 0.10 0.725 0.025 0.733 0.026 -0.299 0.764
0.95 0.10 0.677 0.029 0.685 0.030 -0.278 0.780
0.95 0.25 0.675 0.030 0.699 0.033 -0.720 0.471
0.95 0.50 0.676 0.029 0.735 0.371 -1.765 0.077
0.95 0.75 0.677 0.030 0.802 0.043 -3.389 | <0.001
0.25 0.95 0.830 0.014 0.863 0.014 -2.269 0.023
0.50 0.95 0.779 0.018 0.856 0.018 -4.150 | <0.001
0.75 0.95 0.725 0.024 0.866 0.027 -5.453 4.948

Tablo 4.1.77- ny =250, ng =500, uyy=1.70, uzz=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.885 0.010 0.885 0.010 0 1
0.00 0.95 0.884 0.010 0.884 0.010 0 1
0.95 0.00 0.700 0.029 0.700 0.029 0 1
0.10 0.10 0.870 0.011 0.871 0.011 -0.100 0.920
0.25 0.25 0.847 0.013 0.855 0.013 -0.564 0.572
0.50 0.50 0.800 0.018 0.835 0.017 -1.905 0.056
0.75 0.75 0.748 0.025 0.843 0.027 -3.615 <0.001
0.95 0.95 0.700 0.030 0.948 0.027 -8.635 <0.001
0.10 0.25 0.870 0.011 0.873 0.011 -0.262 0.793
0.10 0.50 0.871 0.011 0.877 0.011 -0.518 0.603
0.10 0.75 0.871 0.011 0.880 0.011 -0.791 0.428
0.10 0.95 0.871 0.011 0.882 0.011 -1.039 0.298
0.25 0.10 0.846 0.013 0.849 0.013 -0.225 0.821
0.50 0.10 0.800 0.019 0.806 0.019 -0.310 0.756
0.75 0.10 0.748 0.024 0.756 0.024 -0.338 0.735
0.95 0.10 0.701 0.029 0.710 0.030 -0.307 0.758
0.95 0.25 0.701 0.031 0.727 0.033 -0.793 0.427
0.95 0.50 0.701 0.031 0.766 0.037 -1.882 0.059
0.95 0.75 0.701 0.030 0.835 0.039 -3.832 <0.001
0.25 0.95 0.847 0.013 0.879 0.012 -2.439 0.014
0.50 0.95 0.800 0.018 0.877 0.017 -4.345 <0.001
0.75 0.95 0.748 024 0.892 0.024 -5.863 <0.001

79




Tablo 4.1.78- ny =250, ng =500, pyy=1.80, uz5=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.898 0.010 0.898 0.010 0 1
0.00 0.95 0.898 0.010 0.898 0.010 0 1
0.95 0.00 0.727 0.029 0.727 0.029 0 1
0.10 0.10 0.885 0.011 0.886 0.011 -0.103 0917
0.25 0.25 0.862 0.012 0.870 0.012 -0.621 0.534
0.50 0.50 0.821 0.016 0.855 0.016 -2.072 0.038
0.75 0.75 0.770 0.023 0.867 0.024 -4.057 | <0.001
0.95 0.95 0.725 0.028 0.968 0.018 -10.366 | <0.001
0.10 0.25 0.884 0.011 0.887 0.011 -0.260 0.794
0.10 0.50 0.885 0.011 0.891 0.010 -0.535 0.592
0.10 0.75 0.885 0.011 0.894 0.011 -0.801 0.422
0.10 0.95 0.885 0.011 0.896 0.010 -1.0258 | 0.304
0.25 0.10 0.862 0.013 0.865 0.013 -0.230 0.817
0.50 0.10 0.821 0.017 0.828 0.016 -0.361 0.717
0.75 0.10 0.770 0.023 0.779 0.023 -0.369 0.711
0.95 0.10 0.725 0.030 0.735 0.031 -0.323 0.746
0.95 0.25 0.726 0.028 0.754 0.030 -0.947 0.343
0.95 0.50 0.725 0.028 0.794 0.033 -2.224 0.026
0.95 0.75 0.725 0.029 0.865 0.034 4363 | <0.001
0.25 0.95 0.864 0.013 0.895 0.012 -2.493 0.012
0.50 0.95 0.821 0.016 0.897 0.014 -4.861 | <0.001
0.75 0.95 0.770 0.023 0.914 0.020 -6.464 | <0.001

Tablo 4.1.79- ny =250, ng =500, uyy=1.90, u,5=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.910 0.009 0.910 0.009 0 1
0.00 0.95 0.910 0.009 0.910 0.009 0 1
0.95 0.00 0.748 0.028 0.748 0.028 0 1
0.10 0.10 0.897 0.010 0.899 0.010 -0.103 0.917
0.25 0.25 0.877 0.011 0.885 0.011 -0.636 0.524
0.50 0.50 0.838 0.016 0.872 0.015 -2.107 0.035
0.75 0.75 0.792 0.023 0.889 0.021 -4.358 | <0.001
0.95 0.95 0.748 0.028 0.981 0.012 -11.456 | <0.001
0.10 0.25 0.898 0.010 0.901 0.010 -0.274 0.784
0.10 0.50 0.898 0.010 0.904 0.009 -0.568 0.569
0.10 0.75 0.898 0.010 0.906 0.010 -0.841 0.399
0.10 0.95 0.898 0.010 0.909 0.009 -1.090 0.275
0.25 0.10 0.876 0.012 0.879 0.012 -0.232 0.816
0.50 0.10 0.838 0.017 0.844 0.017 -0.356 0.721
0.75 0.10 0.791 0.023 0.800 0.023 -0.391 0.695
0.95 0.10 0.749 0.028 0.760 0.029 -0.373 0.708
0.95 0.25 0.748 0.028 0.778 0.030 -1.007 0.313
0.95 0.50 0.747 0.029 0.819 0.033 -2.305 0.021
0.95 0.75 0.748 0.029 0.891 0.030 -4.725 <0.001
0.25 0.95 0.877 0.012 0.908 0.011 -2.639 0.008
0.50 0.95 0.839 0.016 0.913 0.013 -4.845 <0.001
0.75 0.95 0.791 0.022 0.934 0.017 -7.130 <0.001
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Tablo 4.1.80- ny =250, ng =500, py=2.00, pz5=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.920 0.008 0.920 0.008 0 1
0.00 0.95 0.921 0.008 0.921 0.008 0 1
0.95 0.00 0.770 0.028 0.770 0.028 0 1
0.10 0.10 0.909 0.009 0911 0.009 -0.110 0911
0.25 0.25 0.891 0.011 0.898 0.011 -0.636 0.524
0.50 0.50 0.855 0.016 0.889 0.015 -2.156 0.031
0.75 0.75 0.812 0.022 0.908 0.019 -4.638 | <0.001
0.95 0.95 0.770 0.027 0.989 0.007 -12.223 | <0.001
0.10 0.25 0910 0.009 0913 0.009 -0.277 0.781
0.10 0.50 0.909 0.009 0915 0.009 -0.573 0.566
0.10 0.75 0910 0.009 0918 0.009 -0.883 0.377
0.10 0.95 0910 0.009 0.921 0.009 -1.102 0.270
0.25 0.10 0.891 0.011 0.894 0.011 -0.247 0.804
0.50 0.10 0.855 0.016 0.861 0.015 -0.382 0.702
0.75 0.10 0.810 0.022 0.820 0.022 -0.411 0.680
0.95 0.10 0.769 0.027 0.780 0.028 -0.401 0.688
0.95 0.25 0.772 0.027 0.803 0.028 -1.104 0.269
0.95 0.50 0.771 0.027 0.846 0.028 -2.681 0.007
0.95 0.75 0.769 0.027 0913 0.026 -5.332 | <0.001
0.25 0.95 0.891 0.011 0.921 0.010 2737 | <0.001
0.50 0.95 0.854 0.015 0.927 0.012 5217 | <0.001
0.75 0.95 0.811 0.022 0.949 0.014 -7.280 | <0.001

Tablo 4.1.73 - Tablo 4.1.80 birlikte incelendiginde, ny =250, ng =500 kosulu-
na gore tiiretilmis verilerde; Genel itibariyla, puyy =1.50, pyy =1.60 ve pyy =1.70 ko-
sullarinda, pg=py=>0.75 oldugu durumlarda AUCpyy degerlerinin AUC degerlerinden
yiiksek ve istatistiksel olarak onemli diizeyde farkli oldugu bulundu. Bununla birlikte
ps=0.95 olarak sabit tutuldugunda ve py=>0.75 oldugunda, ayrica, py=0.95 olarak sabit
tutuldugunda ve ps>0.25 oldugunda AUCpyy degerlerinin AUC degerlerinden istatistik-
sel olarak o©nemli diizeyde yiiksek oldugu bulundu. pyy =1.80, pyy =1.90
ve Uyy =2.00 kosullarinda, pg=py>0.50 oldugu durumlarda AUCpyz degerlerinin
AUC degerlerinden yiiksek ve istatistiksel olarak 6nemli diizeyde farkli oldugu bulun-
du. Bununla birlikte ps=0.95 olarak sabit tutuldugunda ve p5>0.50 oldugunda, ayrica,
pu=0.95 olarak sabit tutuldugunda ve ps>0.25 oldugunda AUCpyy degerlerinin AUC
degerlerinden istatistiksel olarak onemli diizeyde yiiksek oldugu bulundu. ps=0.10 ola-
rak sabit tutuldugunda ve py= 0.25’den py= 0.95’e kadar kombinasyonlar denendiginde

AUCpyz degerleri ile AUC degerleri arasinda 6nemli fark bulunmadi. Tam tersi kombi-
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nasyonda py=0.10 olarak sabit tutuldugunda ve ps= 0.25’den ps= 0.95’e kadar kombi-
nasyonlar denendiginde de AUCpyz degerleri ile AUC degerleri arasinda 6nemli fark
bulunmadi. p=0.10 degerinin gerek hasta gerekse saglam grupta ortak degisken etkisi-
nin gozlenmesi i¢in yetersiz oldugu goriilmektedir. [ps=py=0], [ps=0.pz=0.95] ve
[ps=0.95,p5=0] kombinasyonlarinda ise AUCpyz degerleri ile AUC degerlerinin hemen
hemen ayn oldugu bulundu. uyy etkisinin genel anlamda AUC iizerinde etkisi oldugu
goriilmektedir. puyy =0.50 ve pyg = 1.00 oldugunda gerek AUCpyz gerekse AUC’nin
diisiik degerler aldign goriilmektir ve AUCpyz degerleri ile AUC degerlerinin Hasta-

Saglam olgularda iyi ayrim yapamadig goriilmektedir.

ny =100, ng =200, 0.50< pyy <2.00, pyzy=1.00 kosuluna gore yapilan benze-
tim caligmalarina iligkin sonuglar Tablo 4.1.81 — Tablo 4.1.88’de ayrintili olarak veril-

mistir.

Tablo 4.1.81- ny =100, ng =200, pyy=0.50, u,;y=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglari

Ps Pu AUC SHAuc AUCpi7 SHayc, i, Z p
0.00 0.00 0.635 0.026 0.635 0.026 0 1
0.00 0.95 0.637 0.027 0.637 0.027 0 1
0.95 0.00 0.375 0.041 0.375 0.041 0 1
0.10 0.10 0.612 0.028 0.613 0.028 -0.019 0.984
0.25 0.25 0.569 0.029 0.571 0.030 -0.073 0.941
0.50 0.50 0.499 0.034 0.498 0.039 0.006 0.995
0.75 0.75 0.429 0.038 0.394 0.057 0.727 0.467
0.95 0.95 0.374 0.041 0.166 0.085 3296 | <0.001
0.10 0.25 0.611 0.028 0.613 0.028 -0.048 0.961
0.10 0.50 0.611 0.027 0.613 0.027 -0.100 0.920
0.10 0.75 0.609 0.027 0.613 0.028 -0.150 0.880
0.10 0.95 0.611 0.027 0.617 0.028 -0.195 0.844
0.25 0.10 0.569 0.029 0.569 0.030 -0.028 0.977
0.50 0.10 0.500 0.033 0.500 0.034 0.000 0.999
0.75 0.10 0.431 0.038 0.428 0.039 0.068 0.945
0.95 0.10 0.377 0.042 0.371 0.044 0.138 0.890
0.95 0.25 0.374 0.042 0.357 0.047 0.380 0.703
0.95 0.50 0.373 0.040 0.329 0.053 0.945 0.344
0.95 0.75 0.374 0.042 0.278 0.068 1.735 0.082
0.25 0.95 0.568 0.029 0.578 0.033 -0.305 0.759
0.50 0.95 0.498 0.035 0.498 0.049 0.019 0.984
0.75 0.95 0.430 0.040 0.372 0.072 1.029 0.303
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Tablo 4.1.82- ny =100, ng =200, pyy=1.00, u,5=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.759 0.023 0.759 0.023 0 1
0.00 0.95 0.759 0.024 0.759 0.024 0 1
0.95 0.00 0.515 0.048 0.515 0.048 0 1
0.10 0.10 0.737 0.025 0.738 0.025 -0.040 0.967
0.25 0.25 0.701 0.028 0.707 0.029 -0.205 0.837
0.50 0.50 0.635 0.035 0.655 0.039 -0.521 0.601
0.75 0.75 0.570 0.040 0.603 0.059 -0.678 0.497
0.95 0.95 0.514 0.049 0.540 0.146 -0.271 0.785
0.10 0.25 0.738 0.026 0.740 0.026 -0.099 0.920
0.10 0.50 0.737 0.024 0.743 0.025 -0.213 0.831
0.10 0.75 0.738 0.025 0.746 0.025 -0.322 0.747
0.10 0.95 0.737 0.025 0.747 0.026 -0.401 0.688
0.25 0.10 0.701 0.029 0.704 0.029 -0.078 0.937
0.50 0.10 0.636 0.035 0.640 0.035 -0.094 0.924
0.75 0.10 0.569 0.042 0.571 0.043 -0.061 0.950
0.95 0.10 0.513 0.048 0.514 0.050 -0.013 0.989
0.95 0.25 0.513 0.049 0.515 0.056 -0.034 0.972
0.95 0.50 0.512 0.047 0.517 0.065 -0.081 0.934
0.95 0.75 0.512 0.049 0.522 0.089 -0.147 0.883
0.25 0.95 0.701 0.028 0.727 0.030 -0.863 0.387
0.50 0.95 0.637 0.035 0.685 0.045 -1.175 0.239
0.75 0.95 0.570 0.043 0.627 0.075 -0.951 0.341

Tablo 4.1.83- ny =100, ng =200, uyy=1.50, uzz=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.856 0.019 0.856 0.019 0 1
0.00 0.95 0.855 0.019 0.855 0.019 0 1
0.95 0.00 0.652 0.048 0.652 0.048 0 1
0.10 0.10 0.837 0.021 0.839 0.021 -0.056 0.955
0.25 0.25 0.810 0.023 0.818 0.023 -0.318 0.749
0.50 0.50 0.758 0.032 0.791 0.033 -0.961 0.336
0.75 0.75 0.702 0.040 0.786 0.049 -1.870 0.061
0.95 0.95 0.652 0.047 0.878 0.076 -3.663 <0.001
0.10 0.25 0.838 0.020 0.841 0.020 -0.149 0.880
0.10 0.50 0.839 0.020 0.845 0.019 -0.308 0.757
0.10 0.75 0.839 0.020 0.848 0.020 -0.462 0.643
0.10 0.95 0.838 0.021 0.850 0.021 -0.549 0.582
0.25 0.10 0.810 0.023 0.813 0.023 -0.128 0.897
0.50 0.10 0.759 0.031 0.765 0.031 -0.177 0.858
0.75 0.10 0.702 0.041 0.709 0.042 -0.169 0.865
0.95 0.10 0.650 0.047 0.657 0.049 -0.148 0.881
0.95 0.25 0.650 0.046 0.670 0.052 -0.405 0.684
0.95 0.50 0.650 0.048 0.701 0.061 -0.930 0.352
0.95 0.75 0.648 0.047 0.756 0.073 -1.785 0.074
0.25 0.95 0.812 0.023 0.844 0.023 -1.357 0.174
0.50 0.95 0.760 0.030 0.834 0.031 -2.380 0.017
0.75 0.95 0.699 0.041 0.831 0.051 -2.848 0.004
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Tablo 4.1.84- ny =100, ng =200, pyy=1.60, u,5=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.872 0.018 0.872 0.018 0 1
0.00 0.95 0.870 0.018 0.870 0.018 0 1
0.95 0.00 0.678 0.046 0.678 0.046 0 1
0.10 0.10 0.855 0.019 0.856 0.019 -0.061 0.951
0.25 0.25 0.830 0.022 0.838 0.022 -0.338 0.735
0.50 0.50 0.782 0.030 0.815 0.030 -1.092 0.274
0.75 0.75 0.725 0.039 0.814 0.044 2122 0.033
0.95 0.95 0.676 0.049 0912 0.066 -4.060 | <0.001
0.10 0.25 0.854 0.019 0.857 0.019 -0.158 0.874
0.10 0.50 0.855 0.019 0.861 0.019 -0.317 0.750
0.10 0.75 0.855 0.019 0.864 0.019 -0.481 0.630
0.10 0.95 0.855 0.020 0.867 0.019 -0.597 0.550
0.25 0.10 0.829 0.023 0.832 0.022 -0.131 0.895
0.50 0.10 0.782 0.029 0.787 0.029 -0.195 0.844
0.75 0.10 0.724 0.041 0.732 0.041 -0.185 0.852
0.95 0.10 0.677 0.048 0.685 0.050 -0.165 0.868
0.95 0.25 0.675 0.460 0.698 0.050 -0.472 0.636
0.95 0.50 0.676 0.047 0.734 0.059 -1.088 0.276
0.95 0.75 0.677 0.048 0.799 0.068 -2.070 0.038
0.25 0.95 0.829 0.023 0.861 0.022 -1.396 0.162
0.50 0.95 0.780 0.030 0.856 0.029 -2.510 0.012
0.75 0.95 0.724 0.041 0.863 0.047 -3.131 0.001

Tablo 4.1.85- ny =100, ng =200, uyy=1.70, uzz=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.885 0.017 0.885 0.017 0 1
0.00 0.95 0.885. 0.017 0.701 0.017 0 1
0.95 0.00 0.701 0.047 0.871 0.047 0 1
0.10 0.10 0.870 0.018 0.854 0.018 -0.064 0.918
0.25 0.25 0.846 0.021 0.834 0.020 -0.366 0.820
0.50 0.50 0.801 0.030 0.840 0.030 -1.118 0.263
0.75 0.75 0.746 0.040 0.940 0.043 -2.221 0.026
0.95 0.95 0.700 0.047 0.873 0.049 -4.943 <0.001
0.10 0.25 0.870 0.018 0.875 0.018 -0.159 0.873
0.10 0.50 0.869 0.019 0.880 0.019 -0.311 0.755
0.10 0.75 0.871 0.018 0.883 0.018 -0.490 0.624
0.10 0.95 0.871 0.018 0.850 0.017 -0.645 0.518
0.25 0.10 0.847 0.021 0.807 0.021 -0.140 0.888
0.50 0.10 0.801 0.027 0.755 0.027 -0.214 0.830
0.75 0.10 0.747 0.037 0.709 0.038 -0.215 0.829
0.95 0.10 0.700 0.047 0.727 0.049 -0.188 0.850
0.95 0.25 0.702 0.048 0.764 0.052 -0.504 0.614
0.95 0.50 0.700 0.048 0.834 0.058 -1.194 0.232
0.95 0.75 0.703 0.048 0.878 0.063 -2.354 0.018
0.25 0.95 0.846 0.020 0.800 0.020 -1.515 0.129
0.50 0.95 0.800 0.028 0.876 0.028 -2.623 0.008
0.75 0.95 0.748 0.038 0.748 0.039 -3.634 <0.001
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Tablo 4.1.86- ny =100, ng =200, pyy=1.80, u;5=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.898 0.016 0.898 0.016 0 1
0.00 0.95 0.897 0.016 0.897 0.016 0 1
0.95 0.00 0.726 0.045 0.726 0.045 0 1
0.10 0.10 0.885 0.017 0.886 0.017 -0.066 0.946
0.25 0.25 0.863 0.020 0.871 0.020 -0.375 0.707
0.50 0.50 0.818 0.026 0.853 0.026 -1.292 0.196
0.75 0.75 0.769 0.038 0.865 0.038 -2.478 0.013
0.95 0.95 0.727 0.045 0.964 0.033 -5.987 0.033
0.10 0.25 0.885 0.017 0.888 0.017 -0.168 0.866
0.10 0.50 0.884 0.017 0.890 0.017 -0.332 0.739
0.10 0.75 0.885 0.017 0.894 0.017 -0.504 0.614
0.10 0.95 0.884 0.016 0.895 0.016 -0.688 0.491
0.25 0.10 0.862 0.020 0865. 0.020 -0.145 0.884
0.50 0.10 0.821 0.027 0.827 0.027 -0.221 0.824
0.75 0.10 0.769 0.037 0.778 0.037 -0.229 0.818
0.95 0.10 0.725 0.045 0.735 0.047 -0213 0.831
0.95 0.25 0.726 0.047 0.753 0.051 -0.556 0.577
0.95 0.50 0.726 0.045 0.794 0.052 -1.393 0.163
0.95 0.75 0.722 0.046 0.859 0.056 -2.653 0.007
0.25 0.95 0.862 0.020 0.894 0.018 -1.629 0.103
0.50 0.95 0.819 0.027 0.895 0.024 -2.869 0.004
0.75 0.95 0.772 0.038 0913 0.034 -3.886 | <0.001

Tablo 4.1.87- ny =100, ng =200, uyy=1.90, uz5=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.910 0.014 0.910 0.014 0 1
0.00 0.95 0.910 0.014 0.910 0.014 0 1
0.95 0.00 0.747 0.042 0.747 0.042 0 1
0.10 0.10 0.897 0.016 0.898 0.016 -0.068 0.945
0.25 0.25 0.878 0.019 0.885 0.018 -0.391 0.695
0.50 0.50 0.838 0.027 0.872 0.025 -1.284 0.198
0.75 0.75 0.789 0.035 0.886 0.034 -2.739 0.006
0.95 0.95 0.749 0.045 0.976 0.025 -6.345 <0.001
0.10 0.25 0.898 0.016 0.901 0.016 -0.350 0.866
0.10 0.50 0.897 0.016 0.903 0.016 -0.559 0.725
0.10 0.75 0.898 0.015 0.906 0.015 -0.685 0.576
0.10 0.95 0.898 0.016 0.909 0.015 -0.145 0.493
0.25 0.10 0.877 0.020 0.880 0.020 -0.222 0.884
0.50 0.10 0.839 0.027 0.845 0.027 -0.249 0.823
0.75 0.10 0.792 0.035 0.801 0.036 -0.221 0.803
0.95 0.10 0.748 0.047 0.759 0.048 -0.600 0.824
0.95 0.25 0.747 0.047 0.777 0.050 -1.492 0.548
0.95 0.50 0.749 0.045 0.821 0.050 -3.045 0.135
0.95 0.75 0.748 0.044 0.888 0.017 -1.657 0.002
0.25 0.95 0.877 0.019 0.908 0.021 -3.056 0.097
0.50 0.95 0.837 0.026 0911 0.029 -4.189 0.021
0.75 0.95 0790. 0.037 0.930 0.023 -4.215 <0.001
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Tablo 4.1.88- ny =100, ng =200, pyy=2.00, u,5=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.920 0.013 0.920 0.013 0 1
0.00 0.95 0.920 0.013 0.920 0.013 0 1
0.95 0.00 0.770 0.042 0.770 0.042 0 1
0.10 0.10 0910 0.015 0911 0.015 -0.071 0.943
0.25 0.25 0.891 0.018 0.898 0.017 -0.402 0.687
0.50 0.50 0.853 0.025 0.887 0.023 -1.379 0.167
0.75 0.75 0.811 0.032 0.907 0.028 -3.158 0.001
0.95 0.95 0.771 0.045 0.985 0.017 -6.753 | <0.001
0.10 0.25 0.909 0.015 0912 0.015 -0.178 0.858
0.10 0.50 0.909 0.015 0915 0.014 -0.367 0.713
0.10 0.75 0910 0.015 0918 0.014 -0.556 0.578
0.10 0.95 0910 0.015 0.920 0.015 -0.697 0.485
0.25 0.10 0.892 0.018 0.895 0.018 -0.157 0.875
0.50 0.10 0.855 0.025 0.861 0.025 -0.259 0.809
0.75 0.10 0.811 0.035 0.821 0.035 -0.241 0.794
0.95 0.10 0.766 0.045 0.777 0.046 -0.681 0.809
0.95 0.25 0.772 0.043 0.802 0.045 -1.645 0.495
0.95 0.50 0.768 0.043 0.841 0.046 -3.171 0.099
0.95 0.75 0.769 0.044 0.909 0.043 -1.558 0.001
0.25 0.95 0.891 0.015 0.920 0.015 -3.211 0.078
0.50 0.95 0.854 0.025 0.926 0.019 -4.745 0.001
0.75 0.95 0.813 0.034 0.948 0.022 -3.254 | <0.001

Tablo 4.1.81 - Tablo 4.1.88 birlikte incelendiginde, ny = 100, ng =200 kosulu-
na gore tiiretilmis verilerde ps=py=>0.50 oldugu durumlarda AUCpyz degerlerinin AUC
degerlerinden yiiksek ve istatistiksel olarak 6nemli diizeyde farkli oldugu bulundu. Bu-
nunla birlikte ps=0.95 olarak sabit tutuldugunda ve py>0.75 oldugunda, ayrica,
pr=0.95 olarak sabit tutuldugunda ve ps>0.50 oldugunda AUCpyz degerlerinin AUC
degerlerinden istatistiksel olarak onemli diizeyde yiiksek oldugu bulundu. ps=0.10 ola-
rak sabit tutuldugunda ve py= 0.25’den py= 0.95’e kadar kombinasyonlar denendiginde
AUCpyjz degerleri ile AUC degerleri arasinda 6nemli fark bulunmadi. Tam tersi kombi-
nasyonda py=0.10 olarak sabit tutuldugunda ve ps= 0.25’den ps= 0.95’e kadar kombi-
nasyonlar denendiginde de AUCpyz degerleri ile AUC degerleri arasinda 6nemli fark
bulunmadi. [ps=py=0], [ps=0, py=0.95] ve [ps=0.95, py=0] kombinasyonlarinda ise
AUCpyz degerleri ile AUC degerleri hemen hemen ayni oldugu bulundu. pyy etkisinin
genel anlamda AUC iizerinde etkisi oldugu goriilmektedir. pyy =0.50 oldugunda gerek
AUCpyz gerekse AUC’nin diisiik degerler aldigi goriilmektir ve AUCpyz degerleri ile

AUC degerlerinin Hasta-Saglam olgularda iyi ayrim yapamadig: goriilmektedir. pyy =
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1.00 oldugunda ise 0.50’ye oranla daha yiiksek ancak yine de etkin ayirmay1 saglama-
dig1 goriilmektedir. uyy degeri 1.50 ve iizerine ¢iktiginda egri altinda kalan alanlar gi-
derek yiikselmekte ve pyy =2.00 durumunda en yiiksek diizeye ¢ikmaktadir. Biomarker
parametreleri ile birlikte ortak degisken parametreleri de artiyorsa Hasta-Saglam ayrimi

onemli diizeyde artmaktadir.

ny =50, ng =100, 0.50< pyy <2.00, pz5=1.00 kosuluna gore yapilan benzetim
calismalarina iliskin sonuglar Tablo 4.1.89 — Tablo 4.1.96’da ayrintili olarak verilmistir.

Tablo 4.1.89- ny =50, ng =100, pyy=0.50, p;,=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc, i, Z p
0.00 0.00 0.640 0.037 0.640 0.037 0 1
0.00 0.95 0.636 0.039 0.636 0.039 0 1
0.95 0.00 0.373 0.062 0.373 0.062 0 1
0.10 0.10 0.610 0.039 0.611 0.039 -0.013 0.989
0.25 0.25 0.571 0.042 0.573 0.044 -0.051 0.958
0.50 0.50 0.499 0.048 0.499 0.055 0.005 0.995
0.75 0.75 0.430 0.055 0.395 0.081 0.500 0.616
0.95 0.95 0.374 0.059 0.177 0.123 2.141 0.032
0.10 0.25 0.611 0.040 0.613 0.040 -0.033 0.973
0.10 0.50 0.610 0.040 0.613 0.041 -0.067 0.946
0.10 0.75 0.609 0.038 0.613 0.039 -0.106 0.915
0.10 0.95 0.570 0.040 0.616 0.040 -0.131 0.895
0.25 0.10 0.497 0.041 0.571 0.895 -0.020 0.983
0.50 0.10 0.429 0.050 0.426 0.041 0.001 0.998
0.75 0.10 0.497 0.055 0.371 0.051 0.048 0.961
0.95 0.10 0.377 0.062 0.359 0.057 0.091 0.926
0.95 0.25 0.376 0.059 0.303 0.065 0.263 0.792
0.95 0.50 0.376 0.059 0.283 0.067 0.620 0.535
0.95 0.75 0.375 0.061 0.581 0.078 1.139 0.254
0.25 0.95 0.551 0.041 0.496 0.099 -0.223 0.823
0.50 0.95 0.497 0.047 0.373 0.047 0.025 0.979
0.75 0.95 0.430 0.055 0.346 0.065 0.737 0.461
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Tablo 4.1.90- ny =50, ng =100, pyy=1.00, p;5=1.00 kosuluna gore tiiretilmis verile-

rin benzetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.759 0.034 0.759 0.0345 0 1
0.00 0.95 0.512 0.068 0.512 0.068 0 1
0.95 0.00 0.736 0.034 0.737 0.034 0 1
0.10 0.10 0.703 0.039 0.709 0.040 -0.146 0.883
0.25 0.25 0.636 0.049 0.658 0.055 -0.371 0.710
0.50 0.50 0.564 0.061 0.594 0.089 -0.397 0.690
0.75 0.75 0.515 0.069 0.539 0.195 -0.183 0.854
0.95 0.95 0.736 0.035 0.739 0.036 -0.071 0.942
0.10 0.25 0.736 0.035 0.741 0.036 -0.145 0.883
0.10 0.50 0.739 0.037 0.747 0.038 -0.213 0.831
0.10 0.75 0.735 0.036 0.746 0.036 -0.282 0.777
0.10 0.95 0.701 0.040 0.704 0.041 -0.055 0.955
0.25 0.10 0.639 0.050 0.642 0.051 -0.064 0.948
0.50 0.10 0.568 0.060 0.571 0.062 -0.041 0.948
0.75 0.10 0.511 0.067 0.512 0.070 -0.008 0.993
0.95 0.10 0.512 0.066 0.514 0.076 -0.024 0.980
0.95 0.25 0.518 0.068 0.524 0.092 -0.080 0.936
0.95 0.50 0.513 0.068 0.522 0.122 -0.104 0917
0.95 0.75 0.702 0.039 0.728 0.043 -0.616 0.537
0.25 0.95 0.636 0.050 0.682 0.064 -0.801 0.422
0.50 0.95 0.570 0.058 0.625 0.042 -0.687 0.100
0.75 0.95 0.612 0.050 0.656 0.100 -0.654 0.010

Tablo 4.1.91- ny =50,
rin benzetim sonuglart

ng =100, pyy=1.50, uzy=1.00 kosuluna gore tiiretilmis verile-

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.854 0.027 0.854 0.027 0 1
0.00 0.95 0.855 0.027 0.855 0.027 0 1
0.95 0.00 0.651 0.068 0.651 0.068 0 1
0.10 0.10 0.837 0.028 0.838 0.028 -0.041 0.966
0.25 0.25 0.811 0.035 0.819 0.035 -0.214 0.830
0.50 0.50 0.760 0.046 0.891 0.048 -0.667 0.548
0.75 0.75 0.698 0.056 0.779 0.069 -1.282 0.199
0.95 0.95 0.648 0.068 0.856 0.068 -2.243 0.024
0.10 0.25 0.839 0.029 0.842 0.029 -0.103 0.917
0.10 0.50 0.835 0.029 0.841 0.029 -0.209 0.834
0.10 0.75 0.838 0.029 0.848 0.029 -0.310 0.075
0.10 0.95 0.837 0.029 0.849 0.029 -0.407 0.683
0.25 0.10 0.811 0.034 0.814 0.034 -0.086 0.931
0.50 0.10 0.760 0.044 0.765 0.044 -0.122 0.902
0.75 0.10 0.699 0.058 0.706 0.060 -0.115 0.907
0.95 0.10 0.654 0.067 0.662 0.069 -0.104 0.916
0.95 0.25 0.652 0.066 0.672 0.073 -0.283 0.776
0.95 0.50 0.652 0.069 0.702 0.088 -0.629 0.529
0.95 0.75 0.649 0.069 0.752 0.105 -1.184 0.236
0.25 0.95 0.810 0.033 0.842 0.033 -0.961 0.336
0.50 0.95 0.758 0.044 0.830 0.046 -1.586 0.112
0.75 0.95 0.700 0.057 0.827 0.071 -1.957 0.048
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Tablo 4.1.92- ny =50, ng =100, pyy=1.60, p;y=1.00 kosuluna gore tiiretilmis verile-

rin benzetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.869 0.026 0.869 0.026 0 1
0.00 0.95 0.871 0.025 0.871 0.025 0 1
0.95 0.00 0.674 0.067 0.674 0.067 0 1
0.10 0.10 0.854 0.027 0.855 0.027 -0.044 0.964
0.25 0.25 0.828 0.032 0.835 0.032 -0.233 0.815
0.50 0.50 0.781 0.042 0.814 0.043 -0.759 0.447
0.75 0.75 0.725 0.057 0.812 0.066 -1.396 0.162
0.95 0.95 0.672 0.069 0.892 0.104 -2.529 0.011
0.10 0.25 0.855 0.026 0.858 0.026 -0.112 0910
0.10 0.50 0.854 0.029 0.860 0.028 -0.209 0.833
0.10 0.75 0.853 0.029 0.563 0.028 -0.315 0.752
0.10 0.95 0.854 0.027 0.866 0.026 -0.437 0.661
0.25 0.10 0.830 0.033 0.833 0.033 -0.088 0.929
0.50 0.10 0.780 0.043 0.786 0.043 -0.131 0.895
0.75 0.10 0.724 0.054 0.732 0.055 -0.136 0.891
0.95 0.10 0.677 0.068 0.685 0.070 -0.115 0.908
0.95 0.25 0.676 0.068 0.699 0.075 -0.309 0.756
0.95 0.50 0.678 0.067 0.734 0.083 -0.748 0.454
0.95 0.75 0.675 0.067 0.792 0.095 -1.431 0.152
0.25 0.95 0.830 0.032 0.861 0.031 -0.998 0.317
0.50 0.95 0.781 0.044 0.855 0.043 -1.685 0.091
0.75 0.95 0.723 0.059 0.856 0.069 -2.074 0.037

Tablo 4.1.93- ny =50,
rin benzetim sonuglart

ng =100, puyy=1.70, uzy=1.00 kosuluna gore tiiretilmis verile-

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.883 0.024 0.883 0.024 0 1
0.00 0.95 0.885 0.024 0.885 0.024 0 1
0.95 0.00 0.701 0.068 0.701 0.068 0 1
0.10 0.10 0.871 0.025 0.872 0.025 -0.046 0.963
0.25 0.25 0.846 0.031 0.854 0.031 -0.238 0.811
0.50 0.50 0.802 0.040 0.835 0.040 -0.822 0.410
0.75 0.75 0.744 0.056 0.834 0.063 -1.495 0.134
0.95 0.95 0.700 0.068 0.926 0.082 -2.996 0.002
0.10 0.25 0.870 0.026 0.873 0.026 -0.110 0.912
0.10 0.50 0.869 0.026 0.875 0.026 -0.226 0.820
0.10 0.75 0.869 0.025 0.878 0.024 -0.366 0.714
0.10 0.95 0.870 0.026 0.882 0.025 -0.451 0.651
0.25 0.10 0.845 0.031 0.848 0.031 -0.095 0.923
0.50 0.10 0.799 0.042 0.805 0.042 -0.140 0.888
0.75 0.10 0.746 0.057 0.754 0.058 -0.138 0.889
0.95 0.10 0.699 0.068 0.707 0.070 -0.127 0.898
0.95 0.25 0.699 0.067 0.724 0.074 -0.347 0.728
0.95 0.50 0.701 0.069 0.763 0.083 -0.802 0.422
0.95 0.75 0.700 0.066 0.825 0.087 -1.618 0.105
0.25 0.95 0.847 0.030 0.879 0.028 -1.063 0.287
0.50 0.95 0.800 0.039 0.875 0.037 -1.947 0.051
0.75 0.95 0.745 0.053 0.883 0.055 -2.533 0.011
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Tablo 4.1.94- ny =50, ng =100, pyy=1.80, p;y=1.00 kosuluna gore tiiretilmis verile-

rin benzetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.898 0.022 0.898 0.022 0 1
0.00 0.95 0.898 0.021 0.898 0.021 0 1
0.95 0.00 0.727 0.066 0.727 0.066 0 1
0.10 0.10 0.884 0.024 0.885 0.024 -0.046 0.962
0.25 0.25 0.863 0.030 0.871 0.029 -0.249 0.802
0.50 0.50 0.819 0.041 0.853 0.040 -0.820 0.411
0.75 0.75 0.771 0.053 0.864 0.054 -1.729 0.083
0.95 0.95 0.722 0.066 0.949 0.064 -3.462 | <0.001
0.10 0.25 0.884 0.025 0.886 0.024 -0.115 0.908
0.10 0.50 0.884 0.025 0.890 0.024 -0.232 0.815
0.10 0.75 0.884 0.024 0.893 0.023 -0.371 0.710
0.10 0.95 0.885 0.025 0.896 0.024 -0.451 0.651
0.25 0.10 0.861 0.028 0.864 0.028 -0.103 0917
0.50 0.10 0.818 0.039 0.824 0.039 -0.150 0.879
0.75 0.10 0.767 0.052 0.775 0.053 -0.159 0.873
0.95 0.10 0.725 0.066 0.734 0.068 -0.142 0.886
0.95 0.25 0.724 0.065 0.751 0.070 -0.392 0.694
0.95 0.50 0.722 0.063 0.788 0.073 -0.960 0.337
0.95 0.75 0.724 0.067 0.855 0.081 -1.745 0.080
0.25 0.95 0.861 0.029 0.893 0.027 -1.101 0.270
0.50 0.95 0.816 0.040 0.890 0.036 -1.917 0.055
0.75 0.95 0.768 0.052 0.906 0.048 -2.738 0.006

Tablo 4.1.95- ny =50,
rin benzetim sonuglart

ng =100, pyy=1.90, uzy=1.00 kosuluna gore tiiretilmis verile-

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.907 0.020 0.907 0.020 0 1
0.00 0.95 0.909 0.020 0.909 0.020 0 1
0.95 0.00 0.746 0.064 0.746 0.064 0 1
0.10 0.10 0.898 0.023 0.899 0.023 -0.047 0.962
0.25 0.25 0.876 0.027 0.883 0.027 -0.266 0.789
0.50 0.50 0.837 0.038 0.870 0.036 -0.885 0.375
0.75 0.75 0.790 0.051 0.884 0.049 -1.830 0.067
0.95 0.95 0.749 0.062 0.969 0.043 -4.146 <0.001
0.10 0.25 0.897 0.022 0.900 0.022 -0.122 0.902
0.10 0.50 0.897 0.024 0.903 0.023 -0.234 0.814
0.10 0.75 0.898 0.022 0.906 0.021 -0.385 0.700
0.10 0.95 0.899 0.023 0.909 0.022 -0.473 0.635
0.25 0.10 0.777 0.027 0.880 0.027 -0.105 0.915
0.50 0.10 0.835 0.036 0.841 0.036 -0.164 0.869
0.75 0.10 0.790 0.051 0.799 0.051 -0.169 0.865
0.95 0.10 0.749 0.065 0.759 0.066 -0.156 0.875
0.95 0.25 0.746 0.061 0.774 0.065 -0.444 0.656
0.95 0.50 0.746 0.065 0.815 0.073 -0.993 0.320
0.95 0.75 0.748 0.063 0.882 0.070 -2.006 0.044
0.25 0.95 0.875 0.027 0.906 0.025 -1.149 0.250
0.50 0.95 0.838 0.037 0911 0.031 -2.131 0.033
0.75 0.95 0.789 0.051 0.925 0.041 -2.927 0.003
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Tablo 4.1.96- ny =50, ng =100, pyy=2.00, p;y=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.920 0.018 0.920 0.018 0 1
0.00 0.95 0.921 0.019 0.921 0.019 0 1
0.95 0.00 0.770 0.062 0.770 0.062 0 1
0.10 0.10 0.908 0.022 0.909 0.022 -0.048 0.961
0.25 0.25 0.890 0.025 0.897 0.024 -0.287 0.773
0.50 0.50 0.854 0.034 0.887 0.032 -0.985 0.324
0.75 0.75 0.808 0.049 0.902 0.045 -1.650 0.051
0.95 0.95 0.769 0.062 0.978 0.035 4263 | <0.001
0.10 0.25 0.908 0.021 0.910 0.021 -0.124 0.901
0.10 0.50 0.909 0.021 0914 0.020 -0.259 0.795
0.10 0.75 0.909 0.021 0918 0.020 -0.395 0.692
0.10 0.95 0.909 0.022 0919 0.021 -0.480 0.631
0.25 0.10 0.890 0.025 0.893 0.025 -0.110 0912
0.50 0.10 0.853 0.371 0.859 0.036 -0.161 0.871
0.75 0.10 0.807 0.049 0.816 0.049 -0.179 0.857
0.95 0.10 0.766 0.065 0.776 0.066 -0.162 0.871
0.95 0.25 0.767 0.063 0.796 0.066 -0.452 0.651
0.95 0.50 0.766 0.061 0.838 0.066 -1.122 0.262
0.95 0.75 0.769 0.063 0.904 0.063 -2.125 0.033
0.25 0.95 0.892 0.025 0.921 0.021 -1.231 0.218
0.50 0.95 0.853 0.036 0.924 0.028 -2.197 0.028
0.75 0.95 0.809 0.050 0.942 0.035 -3.102 0.002

Tablo 4.1.89 - Tablo 4.1.96 birlikte incelendiginde, ny =50, ng =100 kosuluna
gore tiiretilmis verilerde; Genel itibartyla, 1.50> pyy =1.80 kosullarinda, pg=py>0.95
oldugu durumlarda AUCpyz degerlerinin AUC degerlerinden yiiksek ve istatistiksel
olarak 6nemli diizeyde farkli oldugu bulundu. Bununla birlikte py=0.95 olarak sabit
tutuldugunda ve ps>0.75 oldugunda AUCpy7 degerlerinin AUC degerlerinden istatistik-
sel olarak onemli diizeyde yiiksek oldugu bulundu. pyy =1.90 kosulunda, ps=py>0.95
oldugu durumlarda AUCpyz degerlerinin AUC degerlerinden yiiksek ve istatistiksel
olarak 6nemli diizeyde farkli oldugu bulundu. Bununla birlikte py=0.95 olarak sabit
tutuldugunda ve ps>0.5 oldugunda AUCpy degerlerinin AUC degerlerinden istatistiksel
olarak onemli diizeyde yiiksek oldugu bulundu. ps=0.10 olarak sabit tutuldugunda ve
pu= 0.25’den py= 0.95’e kadar kombinasyonlar denendiginde AUCpy; degerleri ile
AUC degerleri arasinda 6nemli fark bulunmadi. Tam tersi kombinasyonda py=0.10
olarak sabit tutuldugunda ve pg= 0.25’den pg= 0.95’e kadar kombinasyonlar denendi-
ginde de AUCpyz degerleri ile AUC degerleri arasinda énemli fark bulunmadi. p=0.10

degerinin gerek hasta gerekse saglam grupta ortak degisken etkisinin gozlenmesi i¢in
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yetersiz oldugu goriilmektedir. [ps=py=0]; [ps=0.p5=0.95] ve [ps=0.95,p5=0] kombi-
nasyonlarinda ise AUCpyz degerleri ile AUC degerlerinin hemen hemen ayni oldugu
bulundu. puyy etkisinin  genel anlamda AUC iizerinde etkisi oldugu
dir. pyy =0.50 ve uyy = 1.00 oldugunda gerek AUCpyz gerekse AUC nin diisiik deger-
ler aldig1 goriilmektir ve AUCpyz degerleri ile AUC degerlerinin Hasta-Saglam olgular-

da iyi ayrim yapamadig1 goriilmektedir .

ny =25, ng =50, 0.50< pyy <2.00, pyu=1.00 kosuluna gore yapilan benzetim
caligmalarina iligkin sonuclar Tablo 4.1.97 — Tablo 4.1.104’de ayrintili olarak verilmis-

tir.

Tablo 4.1.97- ny =25, ng =50, uyy=0.50, pzy=1.00 kosuluna gore tiiretilmis verilerin
benzetim sonuglari

Ps Py AUC SH,uc AUCpyiz SHayc, i, Z p
0.00 0.00 0.638 0.053 0.638 0.053 0 1
0.00 0.95 0.636 0.056 0.636 0.056 0 1
0.95 0.00 0.369 0.088 0.369 0.088 0 1
0.10 0.10 0.608 0.056 0.609 0.056 -0.008 0.992
0.25 0.25 0.568 0.060 0.570 0.061 -0.033 0.973
0.50 0.50 0.497 0.072 0.496 0.083 0.011 0.990
0.75 0.75 0.427 0.080 0.392 0.115 0.350 0.726
0.95 0.95 0.371 0.086 0.194 0.176 1.341 0.179
0.10 0.25 0.609 0.056 0.611 0.057 -0.022 0.981
0.10 0.50 0.613 0.057 0.615 0.059 -0.047 0.962
0.10 0.75 0.614 0.058 0.618 0.060 -0.070 0.943
0.10 0.95 0.612 0.056 0.618 0.059 -0.092 0.926
0.25 0.10 0.566 0.061 0.567 0.062 -0.012 0.989
0.50 0.10 0.495 0.068 0.495 0.070 -0.002 0.998
0.75 0.10 0.435 0.079 0.432 0.082 0.030 0.975
0.95 0.10 0.372 0.088 0.367 0.092 0.064 0.948
0.95 0.25 0.375 0.082 0.359 0.092 0.186 0.851
0.95 0.50 0.369 0.087 0.327 0.112 0.426 0.639
0.95 0.75 0.379 0.084 0.295 0.135 0.167 0.442
0.25 0.95 0.568 0.062 0.578 0.070 -0.136 0.891
0.50 0.95 0.500 0.071 0.499 0.097 0.011 0.990
0.75 0.95 0.427 0.076 0.370 0.132 0.549 0.582
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Tablo 4.1.98- ny =25, ng =50, pyy=1.00, uz5=1.00 kosuluna gore tiiretilmis verilerin
benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.758 0.048 0.758 0.048 0 1
0.00 0.95 0.760 0.046 0.760 0.046 0 1
0.95 0.00 0.513 0.095 0.513 0.095 0 1
0.10 0.10 0.733 0.052 0.734 0.052 -0.018 0.985
0.25 0.25 0.701 0.055 0.707 0.056 -0.101 0918
0.50 0.50 0.634 0.070 0.653 0.077 -0.247 0.804
0.75 0.75 0.569 0.083 0.599 0.118 -0.297 0.766
0.95 0.95 0.520 0.097 0.550 0.247 -0.172 0.863
0.10 0.25 0.736 0.048 0.739 0.048 -0.052 0.958
0.10 0.50 0.736 0.050 0.741 0.050 -0.101 0919
0.10 0.75 0.739 0.050 0.747 0.051 -0.154 0.876
0.10 0.95 0.735 0.049 0.745 0.051 -0.197 0.843
0.25 0.10 0.697 0.058 0.699 0.058 -0.037 0.970
0.50 0.10 0.638 0.070 0.642 0.071 -0.045 0.963
0.75 0.10 0.567 0.086 0.570 0.089 -0.027 0.978
0.95 0.10 0.509 0.096 0.509 0.101 -0.004 0.996
0.95 0.25 0.510 0.096 0.512 0.109 -0.013 0.989
0.95 0.50 0.512 0.099 0.516 0.133 -0.033 0.972
0.95 0.75 0.515 0.098 0.525 0.168 -0.073 0.941
0.25 0.95 0.703 0.056 0.728 0.061 -0.423 0.672
0.50 0.95 0.635 0.069 0.679 0.088 -0.557 0.577
0.75 0.95 0.569 0.084 0.617 0.143 -0.415 0.677

Tablo 4.1.99- ny =25, ng =50, uyy=1.50, pzy=1.00 kosuluna gore tiiretilmis verilerin
benzetim sonuglari

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.854 0.039 0.854 0.039 0 1
0.00 0.95 0.855 0.037 0.855 0.037 0 1
0.95 0.00 0.652 0.099 0.652 0.099 0 1
0.10 0.10 0.839 0.041 0.840 0.040 -0.028 0.977
0.25 0.25 0.812 0.048 0.820 0.048 -0.151 0.879
0.50 0.50 0.760 0.066 0.790 0.068 -0.449 0.652
0.75 0.75 0.701 0.081 0.778 0.099 -0.845 0.397
0.95 0.95 0.646 0.099 0.826 0.187 -1.251 0.210
0.10 0.25 0.838 0.041 0.841 0.041 -0.071 0.943
0.10 0.50 0.839 0.041 0.845 0.041 -0.143 0.885
0.10 0.75 0.838 0.041 0.847 0.040 -0.222 0.824
0.10 0.95 0.835 0.042 0.847 0.041 -0.275 0.782
0.25 0.10 0.810 0.048 0.813 0.048 -0.059 0.952
0.50 0.10 0.757 0.067 0.763 0.068 -0.077 0.938
0.75 0.10 0.694 0.084 0.701 0.086 -0.076 0.939
0.95 0.10 0.653 0.101 0.660 0.105 -0.065 0.947
0.95 0.25 0.647 0.099 0.666 0.110 -0.175 0.860
0.95 0.50 0.645 0.100 0.690 0.127 -0.395 0.692
0.95 0.75 0.650 0.098 0.744 0.145 -0.766 0.437
0.25 0.95 0.811 0.048 0.842 0.048 -0.641 0.521
0.50 0.95 0.756 0.065 0.825 0.069 -1.027 0.304
0.75 0.95 0.699 0.079 0.818 0.101 -1.316 0.187
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Tablo 4.1.100- ny =25, ng =50, pyy=1.60, p;,=1.00 kosuluna gore tiiretilmis verile-

rin benzetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.869 0.035 0.869 0.035 0 1
0.00 0.95 0.871 0.035 0.871 0.035 0 1
0.95 0.00 0.672 0.096 0.672 0.096 0 1
0.10 0.10 0.854 0.038 0.856 0.038 -0.030 0.975
0.25 0.25 0.828 0.047 0.835 0.046 -0.159 0.873
0.50 0.50 0.775 0.059 0.806 0.061 -0.515 0.606
0.75 0.75 0.723 0.079 0.805 0.091 -0.963 0.335
0.95 0.95 0.670 0.097 0.862 0.161 -1.487 0.136
0.10 0.25 0.856 0.038 0.859 0.038 -0.075 0.939
0.10 0.50 0.853 0.040 0.859 0.039 -0.146 0.883
0.10 0.75 0.856 0.038 0.865 0.037 -0.236 0.812
0.10 0.95 0.853 0.039 0.865 0.038 -0.294 0.768
0.25 0.10 0.829 0.046 0.832 0.046 -0.062 0.950
0.50 0.10 0.780 0.064 0.785 0.064 -0.084 0.932
0.75 0.10 0.722 0.082 0.729 0.083 -0.086 0.931
0.95 0.10 0.678 0.100 0.685 0.103 -0.074 0.940
0.95 0.25 0.676 0.100 0.697 0.110 -0.200 0.841
0.95 0.50 0.678 0.094 0.731 0.115 -0.507 0.612
0.95 0.75 0.673 0.100 0.778 0.143 -0.861 0.338
0.25 0.95 0.828 0.045 0.859 0.044 -0.693 0.487
0.50 0.95 0.776 0.060 0.847 0.061 -1.166 0.243
0.75 0.95 0.728 0.078 0.855 0.094 -1.464 0.143

Tablo 4.1.101- ny =25, ng =50, pyy=1.70, pzy=1.00 kosuluna gore tiiretilmis verile-

rin benzetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.882 0.034 0.882 0.034 0 1
0.00 0.95 0.884 0.034 0.884 0.034 0 1
0.95 0.00 0.698 0.098 0.698 0.098 0 1
0.10 0.10 0.862 0.039 0.870 0.038 -0.029 0.976
0.25 0.25 0.845 0.044 0.852 0.043 -0.169 0.865
0.50 0.50 0.797 0.061 0.829 0.061 -0.519 0.603
0.75 0.75 0.746 0.079 0.831 0.090 -0.999 0.317
0.95 0.95 0.696 0.095 0.898 0.137 -1.723 0.084
0.10 0.25 0.869 0.037 0.872 0.037 -0.078 0.937
0.10 0.50 0.870 0.037 0.876 0.037 -0.157 0.875
0.10 0.75 0.868 0.038 0.877 0.037 -0.235 0.813
0.10 0.95 0.870 0.036 0.881 0.036 -0.310 0.756
0.25 0.10 0.846 0.043 0.849 0.043 -0.066 0.946
0.50 0.10 0.801 0.059 0.806 0.060 -0.094 0.924
0.75 0.10 0.744 0.078 0.752 0.079 -0.096 0.922
0.95 0.10 0.695 0.096 0.703 0.099 -0.084 0.932
0.95 0.25 0.695 0.095 0.718 0.104 -0.229 0.818
0.95 0.50 0.700 0.100 0.757 0.120 -0.516 0.605
0.95 0.75 0.699 0.097 0.813 0.127 -1.010 0.312
0.25 0.95 0.844 0.043 0.875 0.041 -0.727 0.467
0.50 0.95 0.798 0.060 0.870 0.058 -1.218 0.223
0.75 0.95 0.749 0.078 0.878 0.083 -1.583 0.113
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Tablo 4.1.102- ny, =25, ng =50, pyy=1.80, p;y=1.00 kosuluna gore tiiretilmis verile-

rin benzetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.897 0.031 0.897 0.031 0 1
0.00 0.95 0.896 0.032 0.896 0.032 0 1
0.95 0.00 0.727 0.093 0.727 0.093 0 1
0.10 0.10 0.883 0.035 0.884 0.035 -0.031 0.974
0.25 0.25 0.859 0.042 0.866 0.041 -0.175 0.860
0.50 0.50 0.818 0.055 0.851 0.054 -0.58 0.556
0.75 0.75 0.769 0.078 0.856 0.082 -1.085 0.227
0.95 0.95 0.721 0.095 0.925 0.111 -1.970 0.048
0.10 0.25 0.882 0.034 0.885 0.034 -0.082 0.934
0.10 0.50 0.885 0.033 0.891 0.032 -0.172 0.862
0.10 0.75 0.881 0.035 0.889 0.034 -0.248 0.803
0.10 0.95 0.883 0.034 0.894 0.033 -0.325 0.744
0.25 0.10 0.862 0.040 0.865 0.039 -0.072 0.942
0.50 0.10 0.819 0.056 0.825 0.056 -0.103 0917
0.75 0.10 0.766 0.077 0.774 0.078 -0.103 0917
0.95 0.10 0.723 0.097 0.733 0.100 -0.091 0.926
0.95 0.25 0.722 0.089 0.748 0.096 -0.273 0.784
0.95 0.50 0.726 0.091 0.788 0.106 -0.627 0.530
0.95 0.75 0.723 0.096 0.843 0.120 -1.101 0.270
0.25 0.95 0.862 0.043 0.892 0.040 -0.715 0.474
0.50 0.95 0.820 0.056 0.891 0.051 -1.327 0.184
0.75 0.95 0.766 0.076 0.897 0.075 -1.725 0.084

Tablo 4.1.103- ny =25, ng =50, pyy=1.90, p;y=1.00 kosuluna gore tiiretilmis verile-

rin benzetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.908 0.029 0.908 0.029 0 1
0.00 0.95 0.909 0.030 0.909 0.030 0 1
0.95 0.00 0.747 0.089 0.747 0.089 0 1
0.10 0.10 0.897 0.031 0.898 0.315 -0.034 0.972
0.25 0.25 0.877 0.036 0.884 0.036 -0.194 0.842
0.50 0.50 0.835 0.053 0.868 0.051 -0.610 0.541
0.75 0.75 0.787 0.075 0.876 0.076 -1.176 0.239
0.95 0.95 0.743 0.092 0.946 0.094 -2.157 0.030
0.10 0.25 0.895 0.031 0.898 0.031 -0.087 0.930
0.10 0.50 0.897 0.032 0.903 0.032 -0.169 0.865
0.10 0.75 0.896 0.033 0.904 0.032 -0.256 0.797
0.10 0.95 0.897 0.033 0.908 0.032 -0.323 0.746
0.25 0.10 0.877 0.039 0.880 0.039 -0.072 0.942
0.50 0.10 0.834 0.055 0.840 0.055 -0.104 0.916
0.75 0.10 0.784 0.784 0.792 0.075 -0.110 0911
0.95 0.10 0.745 0.091 0.751 0.93 -0.105 0.916
0.95 0.25 0.745 0.093 0.772 0.099 -0.276 0.782
0.95 0.50 0.741 0.093 0.805 0.107 -0.636 0.524
0.95 0.75 0.747 0.088 0.872 0.102 -1.316 0.187
0.25 0.95 0.876 0.038 0.906 0.034 -0.816 0.414
0.50 0.95 0.836 0.053 0.907 0.045 -1.439 0.149
0.75 0.95 0.784 0.075 0.915 0.070 -1.775 0.075
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Tablo 4.1.104- ny =25, ng =50, pyy=2.00, p;5=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0918 0.028 0918 0.028 0 1
0.00 0.95 0919 0.027 0919 0.027 0 1
0.95 0.00 0.764 0.093 0.764 0.093 0 1
0.10 0.10 0.908 0.030 0.909 0.030 -0.034 0.972
0.25 0.25 0.891 0.033 0.898 0.032 -0.212 0.832
0.50 0.50 0.850 0.052 0.883 0.049 -0.639 0.522
0.75 0.75 0.806 0.069 0.894 0.064 -1.316 0.187
0.95 0.95 0.776 0.089 0.963 0.073 2411 0.015
0.10 0.25 0.909 0.030 0.909 0.30 -0.087 0.930
0.10 0.50 0.909 0.030 0914 0.029 -0.176 0.857
0.10 0.75 0.906 0.032 0.914 0.030 -0.261 0.793
0.10 0.95 0.908 0.030 0918 0.028 -0.346 0.728
0.25 0.10 0.887 0.038 0.890 0.037 -0.073 0.941
0.50 0.10 0.853 0.050 0.858 0.049 -0.115 0.907
0.75 0.10 0.812 0.068 0.821 0.069 -0.124 0.900
0.95 0.10 0.769 0.086 0.779 0.088 -0.117 0.906
0.95 0.25 0.769 0.090 0.797 0.094 -0.301 0.762
0.95 0.50 0.764 0.093 0.829 0.102 -0.673 0.500
0.95 0.75 0.766 0.087 0.891 0.096 -1.361 0.173
0.25 0.95 0.890 0.037 0919 0.033 -0.802 0.422
0.50 0.95 0.852 0.051 0.921 0.042 -1.467 0.142
0.75 0.95 0.807 0.074 0.933 0.061 -1.848 0.064

Tablo 4.1.97 - Tablo 4.1.104 birlikte incelendiginde, ny =25, ng =50 kosuluna
gore tiiretilmis verilerde ancak uyy =1.8 ve pg =0.95, py>0.95 oldugu durumlarda
AUCpyz degerlerinin AUC degerlerinden yiiksek ve istatistiksel olarak 6nemli diizeyde
farkli oldugu bulundu. Diger ps, py kombinasyonlarinin hi¢cbirinde AUCp;; degerleri ile
AUC degerleri arasinda 6nemli fark bulunmadi. AUCpyz degerleri ile AUC degerleri
hemen hemen ayn1 oldugu bulundu. puyy etkisinin genel anlamda AUC iizerinde etkisi
oldugu goriilmektedir. pyy =0.50 oldugunda gerek AUCpyz gerekse AUC’nin diisiik
degerler aldig goriilmektir. pyy = 1.00 oldugunda ise 0.50’ye oranla daha yiiksek an-
cak yine de etkin ayirmay1 saglamadigi goriilmektedir. pyy degeri 1.50 ve iizerine ¢ik-
tiginda egri altinda kalan alanlar giderek yiikselmekte ve pyy =2.00 durumunda en
yiiksek diizeye cikmaktadir. Biomarker parametreleri ile birlikte ortak degisken para-
metreleri de artiyorsa Hasta-Saglam ayrimi onemli diizeyde artmaktadir. Ornek biiyiik-
liigii dikkate alindiginda n=25 degerinin AUCpyz hesaplamalarn i¢in pg = py=>0.95 di-

sinda yetersiz oldugu goriilmektedir.
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ny =10, ng =20, 0.50< pyy <2.00, pzu=1.00 kosuluna gore yapilan benzetim
calismalarina iliskin sonuglar Tablo 4.1.105 — Tablo 4.1.112°de ayrintili olarak veril-

mistir.

Tablo 4.1.105- ny =10, ng =20, pyy=0.50, pzy=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglari

Ps Pu AUC SHauc AUCpiz SHpucy,, Z p
0.00 0.00 0.640 0.088 0.640 0.088 0 1
0.00 0.95 0.636 0.085 0.636 0.085 0 1
0.95 0.00 0.376 0.143 0.376 0.143 0 1
0.10 0.10 0.614 0.090 0.614 0.090 -0.005 0.995
0.25 0.25 0.566 0.098 0.568 0.100 -0.018 0.985
0.50 0.50 0.495 0.113 0.493 0.128 0.014 0.988
0.75 0.75 0.423 0.132 0.391 0.182 0.216 0.836
0.95 0.95 0.375 0.338 0.243 0.253 0.673 0.500
0.10 0.25 0.612 0.090 0.614 0.091 -0.013 0.989
0.10 0.50 0.615 0.095 0.617 0.092 -0.028 0.977
0.10 0.75 0.612 0.089 0.616 0.092 -0.043 0.965
0.10 0.95 0.610 0.087 0.615 0.031 -0.055 0.955
0.25 0.10 0.566 0.092 0.566 0.093 -0.007 0.993
0.50 0.10 0.492 0.113 0.492 0.116 0.002 0.997
0.75 0.10 0.427 0.113 0.424 0.137 0.019 0.984
0.95 0.10 0.371 0.339 0.365 0.145 0.037 0.969
0.95 0.25 0.363 0.136 0.347 0.150 0.108 0.913
0.95 0.50 0.373 0.138 0.338 0.172 0.230 0.817
0.95 0.75 0.372 0.145 0.301 0.215 0.393 0.693
0.25 0.95 0.570 0.095 0.578 0.107 -0.082 0.934
0.50 0.95 0.499 0.120 0.496 0.158 0.023 0.981
0.75 0.95 0.434 0.139 0.387 0.206 0.276 0.781
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Tablo 4.1.106- ny =10, ng =20, pyy=1.00, p;5=1.00 kosuluna gore tiiretilmis verile-

rin benzetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.755 0.074 0.755 0.074 0 1
0.00 0.95 0.760 0.077 0.760 0.077 0 1
0.95 0.00 0.518 0.157 0.518 0.157 0 1
0.10 0.10 0.735 0.082 0.736 0.082 -0.011 0.990
0.25 0.25 0.697 0.090 0.702 0.092 -0.056 0.954
0.50 0.50 0.632 0.114 0.647 0.126 -0.130 0.896
0.75 0.75 0.559 0.142 0.579 0.194 -0.117 0.906
0.95 0.95 0.508 0.162 0.509 0.332 -0.005 0.995
0.10 0.25 0.741 0.079 0.743 0.079 -0.030 0.975
0.10 0.50 0.735 0.078 0.740 0.079 -0.60 0.951
0.10 0.75 0.738 0.078 0.741 0.079 -0.093 0.925
0.10 0.95 0.732 0.084 0.741 0.082 -0.111 0911
0.25 0.10 0.697 0.088 0.699 0.099 -0.023 0.981
0.50 0.10 0.633 0.115 0.636 0.117 -0.023 0.981
0.75 0.10 0.567 0.139 0.569 0.143 -0.014 0.988
0.95 0.10 0.513 0.560 0.513 0.567 -0.002 0.998
0.95 0.25 0.510 0.157 0.511 0.174 -0.006 0.995
0.95 0.50 0.519 0.159 0.524 0.202 -0.026 0.978
0.95 0.75 0.511 0.155 0.516 0.244 -0.025 0.979
0.25 0.95 0.699 0.091 0.722 0.097 -0.242 0.808
0.50 0.95 0.633 0.115 0.670 0.144 -0.286 0.774
0.75 0.95 0.565 0.143 0.597 0.225 -0.172 0.863

Tablo 4.1.107- ny =10, ng =20, pyy=1.50, p;y=1.00 kosuluna gore tiiretilmis verile-

rin benzetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.853 0.060 0.853 0.060 0 1
0.00 0.95 0.854 0.062 0.854 0.062 0 1
0.95 0.00 0.637 0.163 0.637 0.163 0 1
0.10 0.10 0.833 0.064 0.834 0.064 -0.017 0.985
0.25 0.25 0.809 0.077 0.816 0.077 -0.088 0.929
0.50 0.50 0.751 0.101 0.777 0.106 -0.257 0.796
0.75 0.75 0.694 0.135 0.755 0.166 -0.406 0.684
0.95 0.95 0.637 0.168 0.751 0.292 -0.495 0.620
0.10 0.25 0.837 0.062 0.840 0.062 -0.045 0.964
0.10 0.50 0.839 0.066 0.844 0.066 -0.081 0.934
0.10 0.75 0.833 0.068 0.842 0.068 -0.122 0.902
0.10 0.95 0.834 0.066 0.845 0.065 -0.162 0.870
0.25 0.10 0.809 0.075 0.811 0.075 -0.035 0.971
0.50 0.10 0.754 0.101 0.759 0.102 -0.046 0.963
0.75 0.10 0.689 0.138 0.694 0.141 -0.038 0.969
0.95 0.10 0.644 0.159 0.649 0.164 -0.034 0.972
0.95 0.25 0.644 0.166 0.659 0.181 -0.084 0.930
0.95 0.50 0.646 0.153 0.684 0.188 -0.221 0.824
0.95 0.75 0.638 0.164 0.705 0.233 -0.336 0.736
0.25 0.95 0.807 0.077 0.835 0.077 -0.371 0.710
0.50 0.95 0.753 0.103 0.814 0.113 -0.066 0.571
0.75 0.95 0.695 0.135 0.783 0.188 -0.567 0.570
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Tablo 4.1.108- ny; = 10,ng = 20, uyx=1.60, p;5=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.869 0.055 0.869 0.055 0 1
0.00 0.95 0.868 0.057 0.868 0.057 0 1
0.95 0.00 0.670 0.162 0.670 0.162 0 1
0.10 0.10 0.851 0.061 0.852 0.061 -0.017 0.985
0.25 0.25 0.826 0.073 0.833 0.073 -0.092 0.926
0.50 0.50 0.771 0.096 0.799 0.099 -0.287 0.774
0.75 0.75 0.716 0.134 0.782 0.164 -0.441 0.659
0.95 0.95 0.666 0.158 0.802 0.268 -0.637 0.523
0.10 0.25 0.853 0.062 0.856 0.061 -0.044 0.964
0.10 0.50 0.849 0.064 0.855 0.063 -0.086 0.931
0.10 0.75 0.851 0.060 0.860 0.060 -0.141 0.887
0.10 0.95 0.856 0.059 0.867 0.058 -0.186 0.851
0.25 0.10 0.824 0.072 0.827 0.072 -0.037 0.969
0.50 0.10 0.773 0.098 0.778 0.099 -0.049 0.960
0.75 0.10 0.713 0.134 0.719 0.137 -0.044 0.964
0.95 0.10 0.664 0.165 0.670 0.171 -0.036 0.971
0.95 0.25 0.677 0.152 0.695 0.165 -0.113 0.909
0.95 0.50 0.674 0.160 0.716 0.192 -0.239 0.810
0.95 0.75 0.663 0.165 0.739 0.230 -0.379 0.704
0.25 0.95 0.822 0.073 0.852 0.071 -0.401 0.688
0.50 0.95 0.774 0.102 0.837 0.108 -0.597 0.549
0.75 0.95 0.710 0.138 0.805 0.181 -0.590 0.554

Tablo 4.1.109- ny =10, ng =20, pyy=1.70, pzy=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.884 0.052 0.884 0.052 0 1
0.00 0.95 0.881 0.052 0.881 0.052 0 1
0.95 0.00 0.691 0.161 0.691 0.161 0 1
0.10 0.10 0.868 0.593 0.869 0.059 -0.018 0.985
0.25 0.25 0.840 0.070 0.847 0.070 -0.099 0.920
0.50 0.50 0.792 0.100 0.821 0.103 -0.279 0.780
0.75 0.75 0.737 0.128 0.807 0.148 -0.500 0.616
0.95 0.95 0.691 0.159 0.833 0.248 -0.694 0.487
0.10 0.25 0.868 0.057 0.870 0.057 -0.047 0.962
0.10 0.50 0.870 0.057 0.876 0.056 -0.095 0.924
0.10 0.75 0.868 0.057 0.876 0.056 -0.146 0.883
0.10 0.95 0.865 0.059 0.875 0.057 -0.184 0.853
0.25 0.10 0.842 0.070 0.844 0.069 -0.038 0.969
0.50 0.10 0.797 0.094 0.802 0.094 -0.053 0.957
0.75 0.10 0.536 0.132 0.742 0.135 -0.047 0.961
0.95 0.10 0.698 0.160 0.705 0.765 -0.043 0.965
0.95 0.25 0.698 0.155 0.717 0.167 -0.121 0.903
0.95 0.50 0.696 0.153 0.742 0.179 -0.276 0.781
0.95 0.75 0.695 0.154 0.783 0.205 -0.487 0.626
0.25 0.95 0.845 0.067 0.873 0.064 -0.434 0.663
0.50 0.95 0.795 0.091 0.860 0.092 -0.713 0.475
0.75 0.95 0.739 0.128 0.845 0.155 -0.745 0.456
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Tablo 4.1.110- ny =10, ng =20, pyy=1.80, p;y=1.00 kosuluna gore tiiretilmis verile-

rin benzetim sonuglart

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.893 0.050 0.893 0.050 0 1
0.00 0.95 0.898 0.047 0.898 0.047 0 1
0.95 0.00 0.714 0.153 0.714 0.015 0 1
0.10 0.10 0.879 0.055 0.880 0.054 -0.019 0.984
0.25 0.25 0.860 0.065 0.867 0.065 -0.106 0915
0.50 0.50 0.803 0.095 0.833 0.096 -0.305 0.759
0.75 0.75 0.754 0.133 0.824 0.015 -0.491 0.622
0.95 0.95 0.715 0.154 0.865 0.022 -0.802 0.422
0.10 0.25 0.881 0.056 0.883 0.055 -0.046 0.962
0.10 0.50 0.881 0.056 0.886 0.055 -0.096 0.923
0.10 0.75 0.882 0.057 0.890 0.055 -0.141 0.887
0.10 0.95 0.880 0.055 0.890 0.055 -0.194 0.845
0.25 0.10 0.856 0.064 0.859 0.064 -0.042 0.965
0.50 0.10 0.811 0.100 0.816 0.100 -0.049 0.960
0.75 0.10 0.756 0.125 0.763 0.127 -0.053 0.957
0.95 0.10 0.719 0.155 0.727 0.159 -0.047 0.962
0.95 0.25 0.708 0.153 0.729 0.164 -0.126 0.899
0.95 0.50 0.711 0.160 0.758 0.188 -0.270 0.786
0.95 0.75 0.720 0.149 0.814 0.189 -0.554 0.579
0.25 0.95 0.862 0.067 0.890 0.063 -0.431 0.666
0.50 0.95 0.811 0.092 0.876 0.088 -0.720 0.471
0.75 0.95 0.752 0.122 0.861 0.142 -0.820 0.412

Tablo 4.1.111- ny =10, ng =20, pyy=1.90, p;y=1.00 kosuluna gore tiiretilmis verile-

rin benzetim sonuglart

Ps Pu AUC SHuyc AUCpyz SHAUCDI"JZ Z p
0.00 0.00 0.906 0.046 0.906 0.046 0 1
0.00 0.95 0.907 0.047 0.907 0.047 0 1
0.95 0.00 0.741 0.148 0.741 0.149 0 1
0.10 0.10 0.892 0.051 0.893 0.052 -0.020 0.983
0.25 0.25 0.871 0.065 0.878 0.065 -0.103 0.918
0.50 0.50 0.830 0.086 0.860 0.085 -0.344 0.730
0.75 0.75 0.780 0.123 0.853 0.133 -0.569 0.596
0.95 0.95 0.737 0.145 0.890 0.200 -0.879 0.379
0.10 0.25 0.892 0.054 0.895 0.054 -0.048 0.961
0.10 0.50 0.896 0.052 0.901 0.051 -0.102 0.918
0.10 0.75 0.893 0.053 0.902 0.052 -0.153 0.878
0.10 0.95 0.898 0.052 0.908 0.050 -0.196 0.844
0.25 0.10 0.875 0.061 0.878 0.061 -0.043 0.965
0.50 0.10 0.830 0.089 0.836 0.089 -0.059 0.952
0.75 0.10 0.783 0.122 0.790 0.124 -0.058 0.953
0.95 0.10 0.742 0.149 0.751 0.152 -0.054 0.956
0.95 0.25 0.732 0.149 0.754 0.158 -0.141 0.887
0.95 0.50 0.740 0.148 0.793 0.168 -0.333 0.738
0.95 0.75 0.743 0.148 0.839 0.181 -0.581 0.561
0.25 0.95 0.871 0.065 0.900 0.065 -0.442 0.658
0.50 0.95 0.830 0.091 0.894 0.085 -0.716 0.473
0.75 0.95 0.783 0.137 0.890 0.137 --0.820 0.412
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Tablo 4.1.112- ny =10, ng =20, pyy=2.00, p;y=1.00 kosuluna gore tiiretilmis verile-
rin benzetim sonuglari

Ps Pu AUC SHAuc AUCpyiz SHayc,, y/ p
0.00 0.00 0.920 0.041 0.920 0.041 0 1
0.00 0.95 0917 0.046 0917 0.046 0 1
0.95 0.00 0.758 0.014 0.075 0.014 0 1
0.10 0.10 0.908 0.046 0.909 0.046 -0.215 0.982
0.25 0.25 0.885 0.059 0.892 0.057 -0.113 0.909
0.50 0.50 0.843 0.086 0.872 0.084 -0.341 0.733
0.75 0.75 0.799 0.118 0.875 0.123 -0.624 0.532
0.95 0.95 0.755 0.015 0.907 0.195 -0.880 0.378
0.10 0.25 0.908 0.048 0.910 0.047 -0.051 0.958
0.10 0.50 0.907 0.047 0912 0.046 -0.107 0.914
0.10 0.75 0.908 0.046 0915 0.044 -0.167 0.866
0.10 0.95 0.907 0.047 0917 0.045 -0.206 0.836
0.25 0.10 0.887 0.058 0.890 0.057 -0.044 0.964
0.50 0.10 0.853 0.082 0.858 0.082 -0.062 0.950
0.75 0.10 0.796 0.117 0.803 0.118 -0.062 0.950
0.95 0.10 0.750 0.147 0.758 0.151 -0.551 0.956
0.95 0.25 0.755 0.151 0.778 0.159 -0.143 0.885
0.95 0.50 0.767 0.144 0.821 0.158 -0.351 0.725
0.95 0.75 0.759 0.147 0.856 0.177 -0.598 0.549
0.25 0.95 0.887 0.060 0913 0.054 -0.461 0.644
0.50 0.95 0.847 0.084 0.909 0.077 -0.767 0.442
0.75 0.95 0.795 0.018 0.904 0.124 -0.900 0.367

Tablo 4.1.105 - Tablo 4.1.112 birlikte incelendiginde, ny =10, ng =20 kosuluna
gore tiiretilmis verilerde ps, py kombinasyonlarmin hi¢cbirinde AUCpgy degerleri ile
AUC degerleri arasinda onemli fark bulunmadi. Tiim kombinasyonlarinda ise AUCpyy
degerleri ile AUC degerleri hemen hemen ayni oldugu bulundu. pyy (Hasta grubun Y
degerleri parametresi) etkisinin genel anlamda AUC iizerinde etkisi oldugu goriilmekte-
dir. pyy =0.50 oldugunda gerek AUCpz gerekse AUC nin diisiik degerler aldig1 goriil-
mektir. pyy = 1.00 oldugunda ise 0.50’ye oranla daha yiiksek ancak yine de etkin
ayirmay1 saglamadig goriilmektedir. pyy degeri 1.50 ve iizerine ¢ciktiginda egri altinda
kalan alanlar giderek yiikselmekte ve puyy =2.00 durumunda en yiiksek diizeye ¢cikmak-
tadir. Biomarker parametreleri ile birlikte ortak degisken parametreleri de artiyorsa Has-
ta-Saglam ayrimi 6nemli diizeyde artmaktadir. Ornek biiyiikliigii dikkate alindiginda

n=10 degerinin AUCpy7 hesaplamalari i¢in yetersiz oldugu goriilmektedir.
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4.2- Prostat Kanseri Verilerinde Diizeltilmis ROC Egrisi (ROCpjz) Yontemi
Uygulamasi

2005-2007 yillarinda Gaziosmanpasa Universitesi Tip Fakiiltesi Uroloji Klinigi-
ne basvurup Prostat Kanseri 6n tanisiyla PSA diizeyleri olgiilen ve Prostat Biyopsisi
yapilip Patoloji Sonuglar kaydedilen 125 hastaya ait tanimlayici istatistikler agagidaki
gibidir.

Tablo 4.2.1- Uygulama verilerine ait tanimlayici istatistikler

Prostat Biyopsi Sonucu
Degiskenler Prostat Kanseri Prostat Kanseri Degil ¢
n Ort. SS n Ort. SS P

PSA 25 33.69 33.16 100 11.20 9.19 3.359 0.002
Log-PSA 25 1.34 0.40 100 0.95 0.32 -5.249 <0.001
Yas 25 70.96 5.10 100 66.96 7.24 3.197 0.003
IPSS 20 17.45 5.58 83 14.93 5.62 1.803 0.074
YK Skoru 20 3.95 1.19 83 3.55 1.10 1.426 0.157

Tablo 4.2.2- Prostat kanseri durumu ve PSA degerleri ile diger degiskenler arasindaki

korelasyonlarin dagilima.

Log-PSA
Prostat Kanseri Prostat Kanseri Degil
Degiskenler (n=25) (n=100)
r p r p
Yas 0.288 0.163 -0.072 0.476
IPSS 0.339 0.144 0.275 0.012
YK Skoru 0.301 0.197 0.096 0.386

Benzetim i¢in hazirlanan programin tek veri seti i¢in uyarlanip, yukarida tanim-
layict istatistikleri verilen Prostat Kanseri veri setinde uygulanmasi sonucu elde edilen

bulgular asagida verilmistir.

Tablo 4.2.3- Prostat kanseri durumuna gore PSA degiskenine ait ROC Analizi sonuglari

AUC AUCDUZ
0.7796 0.9995
Y: PSA,Z: Yas
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Prostat Kanseri tanisinda PSA ile iliskisi oldugu literatiirlerde gosterilen yas de-
giskeni ortak degisken olarak modele dahil edildigi zaman, Diizeltilmemis AUC’ye gore
Diizeltilmis AUC (AUCpyz) nin daha yiiksek oldugu bulunmustur.
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5- TARTISMA

ROC Analizi, 1990’11 yillardan bu yana biomarker’larin Hastalar ile Saglamlarin
rasyonel bicimde ayriminin degerlendirilmesinde yaygin olarak kullanilan bir ayirma

yontemidir.

Bireylerin biyolojik 6zelliklerinin hemen hemen tiimiiniin birbirleriyle iliskili
olmasi, laboratuar testlerinden elde edilen biomarker’larin tek basina ya da ortak degis-
kenlerle birlikte nasil ele alinacagi ve optimal laboratuar testlerinin tanida kullanilmasi-
nin bilimsel olarak ayrintili sekilde ele alinmasim gerekli hale getirmistir. Bu amagla
ROC Analizinde uygun teorik yapilara gore ortak degiskenleri de degerlendirmeye ka-

tan Ortak Degiskene gore Diizeltilmis ROC Analizi yaklasimlar gelistirilmistir.

Benzetim bulgularinda goriildiigii gibi; Hasta ve Saglam Grup ornek biiyiikliikle-
ri 10< ny = ng <1000, Ortak degisken ve biomarker icin, Saglam grup parametreleri,
Uys=1.00, oys=0,5=1.00 ve Hasta grup parametreleri, 0.5< pyy <1.00, oyy=0,4=1.00
kosullarinda gerek AUCpyz gerekse AUC’nin diisiik degerler aldigi ve her iki AUC de-
gerleri arasinda 6nemli fark olmadigi goriilmiistiir. Bu durum, eger biomarker Hasta ve
Saglamlarn iyi sekilde ayirt edemiyor ise ROC egrisi altinda kalan alanin da diisiik ¢ikti-
g1 gostermektedir. Biomarker’in iyi ayrnm yapamadigi durumlarda ortak degisken
diizeltmesi gereklidir. Baska bir ifade ile AUC <0.85 ise ortak degiskene AUC’deki
azalmaya bagl olarak gereksinim vardir. Ortak degisken ile biomarker arasinda 6zellik-
le py =0.50 gibi bir korelasyon mevcut ise ortak degisken biomarker’in ayrimdaki etki-

sine 6nemli katki saglamaktadir.

Hasta ve Saglam Grup ornek biiyiikliikleri 10< ny = ng <1000, Ortak degisken
ve biomarker icin, Saglam grup parametreleri, pys=1.00, oys=0,5=1.00 ve Hasta grup
parametreleri, pyy =1.50, oyy=0,5=1.00 kosullarinda ROC egrisi altinda kalan alan
belirgin sekilde yiiksek bulunmaktadir. Biomarker degerleri Hasta ve Saglam grupta
belirgin sekilde farkli ise (AUC =0.85) ve ps = py =0.50 ise, bu durumda ROC anali-
zinde ortak degisken diizeltmesinin ek katkis1 goriinmemektedir. Biomarker Hasta Sag-

lam ayrimim iyi yapiyorsa ve Saglam grupta ortak degisken ile biomarker arasindaki
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korelasyon ¢ok diisiik olmas1 durumunda (pg — 0) ve Hasta gruptaki korelasyonun ye-
terli olmast durumunda (py =0.50) ve aym zamanda ROC’un ortak degisken etkisi ol-
maksizin ayrim giiciiniin orta diizeyde (AUC <0.75) olmas1 durumunda ortak degiskenin

modele katilmasi faydali goriinmektedir.

Janes ve Pepe (2007) yapmis olduklar1 ¢alismada Standart Normal Dagilim gos-
teren veri yapilarina gore ortalama arttirilarak yaptiklar1 benzetim denemelerinde stan-
dart sapma degerleri sabit kalmak kosuluyla ortalama artistnin AUC degerini 6nemli
Olciide arttirdiginmi belirtmisleridir ve bu kombinasyondaki degiskenlere ortak degisken
katildiginda AUC degerine 6nemli 6lciide katki sagladigr goriilmiistiir (33). Janes ve
Pepe’nin elde etmis olduklar sonuglar bu calismada elde edilen sonuglarla benzerlik
gostermektedir. Ancak Janes ve Pepe’nin calismasi incelendiginde, kontrol degerlerinde
ortak degisken ve biomarker degerlerinde degisiklik yapmadiklar1 goriilmektedir. Bu
arastirmada ise permiitasyonel kombinasyonlar da denenerek Diizeltilmis ROC Analiz-
lerinde 6rmek biiyiikliigiiniin, ortalamanin ve korelasyon katsayisinin etkileri denenmis
oldu. Bu karma modellerde 6rnek biiyiikliigii 50’nin iizerine ¢iktiginda (n>50), ortalama
biiylidiigiinde ve korelasyon katsayis1 da artifinda AUCpyz degerleri ayrimsamayi

onemli diizeyde yiikselten bir egilim gostermistir.

Bu arastirmadaki benzetim ¢aligmalarinin benzerleri literatiirde ¢ok az bulun-
makla birlikte elde edilen bulgular Janes ve Pepe (2007) nin benzetim ¢alismasi bulgu-
lartyla benzerlik gostermektedir. Janes ve Pepe’nin calismasinda ps=0.10 ve py=0.90
ve diger kosullar bu caligmada ele alinan kosullar ile benzer sekilde ele alninarak ya-
pilmistir. Bu ¢alismada diger biitiin korelasyon kombinasyonlar1 da denenmis olup da-

ha ayrintili ve tutarh sonuclar elde edilmistir.

Ortak degisken ile biomarker’in Hasta ve Saglam gruptaki korelasyonlar1 cok
diisiik (ps +0.05 ve pp, +0.05) ve birbirlerine ¢ok yakin (ps = pp,) olmast durumunda

ortak degiskenin hasta saglam ayrimina katkisi bulunmamaktadir.

1000= ng = ny, =50 olmast durumunda AUC ve AUCpyz degerleri arasindaki
beklenen farkliliklar etkili sekilde ortaya c¢ikmaktadir. Hazirlanmis olan algoritmanin

ny = ng =50 durumunda iyi sekilde isledigi goriilmektedir. Ornek biiyiikliigiiniin ye-
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tersiz oldugu durumlarda (ng = n, <50) AUC ile AUCpyz arasinda onemli fark bu-
lunmamaktadir. ng = ny, <50 olmast durumunda ROCpy yonteminin tercih edilmesi

uygun goriilmemektedir.

Bu sonug Janes ve Pepe (2006)’nin yapmis oldugu calismadaki, AROC modeli-
nin kiigiik 6rnek performansinin iyi oldugu yoniindeki sonuglart ile uyum goéstermemek-

tedir (31).

Ornek biiyiikliiklerinin farkli olarak degerlendirildigi (ng # ny) ve Saglam grup,
Hasta grubu 6rnek biiyiikliikleri orani (ng:ny), (1:2) olacak sekilde yapilan benzetim
calismasina gore ornek biiyiikliiklerinin esit (ng = ny) olmast durumunda elde edilen
sonuglardan farkli sonuglar elde edilmedigi goriildii. Ornek biiyiikliiklerinin ayn1 veya

farkli olmasinin AUC’ye ek katkis1 olmamaktadir.

Prostat Kanseri tanisinda PSA ile iliskisi oldugu kaynaklarda gosterilen yas de-
giskeninin ortak degisken olarak modele dahil edildigi uygulamada AUCpyz ile AUC
arasinda onemli fark bulunmus olup, yas ortak degiskeninin ROC egrisi altinda kalan
alam arttirdigi (AUCpyz=0.9995, AUC=0.7796) goriilmiistiir. Bu durum benzetim ¢a-
lismasinda elde edilen sonuglar ile uyum gostermektedir. PSA biomarker olarak orta
diizeyde ayirma giiciine sahiptir ve yas ile diisiik korelasyona (Hasta grupta r=0.288,
Saglam grupta r=-0.072) sahiptir. Bu durum benzetim calismasinda elde edilen sonuglar
ile uyum gostermekte olup ortak degiskene gore diizeltilmis AUC (AUCpyz) ile AUC

arasinda %22 oraninda bir fark bulunmasini saglamistir.

Punglia ve ark. (2003) prostat kanseri tani testi olan PSA’nin ayrt edicilik
performansini incelerken yasa gore diizeltme yapmis ve diizeltilmemis analizlerle karsi-
lagtinldiginda, ortak degiskene gore diizeltmenin, PSA testinde ROC egrisi altinda ka-
lan alant 6nemli derecede artirdigini bulmustur (60). Ghosh ve Chinnaiyan (2005) ise
yapmis oldugu calismada ortak degisken diizeltmeli regresyon modelini prostat kanseri-
nin molekiiler tanimlama ¢aligmasindan elde edilen veriler lizerinde uygulamis ve yasin
PSA’nin ayirt ediciligi tizerindeki etkisini gostermistir (21). Janes ve Pepe (2006),
PSA’nin ayirt ediciligi lizerinde yasin etkisini vurgulamis ve bunu, PSA’nin performan-

s1 yasa baghdir seklinde ifade etmistir (31).
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Yukarida adi gecen arastirmacilarin ¢alismalar incelendiginde geng erkekle-
rin de arastirmalara dahil edildigi goriilmektedir, bu calismada yas ortalamasinin yiiksek
olmasi yasin ayirt edici 6zelliginin net sekilde ortaya konmasini engellememistir. Bul-
dugumuz sonuclar yukarida adi1 gecen arastirmalardan elde edilen sonuglarla benzerlik

gostermektedir.

107



6- SONUC VE ONERILER

ROCpyz modelinin uygulanabilir olmasi i¢in g(Ys) ile g(Yy) nin monoton ar-
tan transformasyonu gerekmektedir. Dolayisiyla verilerin normal dagilimdan gelmesi
gerekmektedir. Ortak degisken ile biomarker dagilimlarmin iki Degiskenli Normal Da-

gilim gostermesi gerekmektedir.

Biomarker, Hasta Saglam ayrimini iyi yapiyorsa (AUC =>0.85) ek bir degiskene
gerek olmadig goriilmiistiir. Biomarker, Hasta Saglam ayrimini etkili sekilde yapami-
yorsa (AUC <0.85) ise ortak degiskene AUC’deki azalmaya bagl olarak gereksinim
duyulabilmektedir.

Ortak degisken ile biomarker’in Hasta ve Saglam gruptaki korelasyonlar1 ¢ok
diisiik (ps +0.05 ve ps +0.05) ve birbirlerine ¢ok yakin (ps = py) olmast durumunda

ortak degiskenin modele katkis1 bulunmamaktadir.

Biomarker Hasta Saglam ayrimini iyi yapiyorsa ve Saglam grupta ortak degis-
ken ile biomarker arasindaki korelasyon ¢ok diisiik olmas1 durumunda (ps — 0) ve Has-
ta gruptaki korelasyonun yeterli olmas1 durumunda (py =0.50) ve aym1 zamanda ROC’
un ortak degisken etkisi olmaksizin ayrim giiciiniin orta diizeyde (AUC <0.75) olmasi

durumunda ortak degiskenin modele katkisinin olumlu olacag1 goriilmektedir.

ROCpyz yonteminin ng = ny <50 durumunda tercih edilmesi uygun goriilme-

mektedir.

Prostat kanseri biomarker’1 olan PSA’nin ayirt etme giicii ROC analizi ile deger-
lendirildiginde yasa gore diizeltilmis AUC’nin diizeltilmemis AUC’ye gore daha yiiksek

deger aldig1 bulunmustur.

Yararlanilan modelde tek ortak degiskenin biomarkerin tan1 koyma giiciine kat-
kis1 degerlendirilmis olup farkli bir yaklasimla iki ve daha fazla ortak degiskenin deger-
lendirilmesi durumunda ne gibi sonuglar elde edilebileceginin arastirilmasinda fayda

vardir.
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