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OZET
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Jiiri
Prof. Dr. Coskun KUS
Doc. Dr. Ismail KINACI
Yrd. Do¢. Dr. Ahmet PEKGOR

Bu tez ¢aligmasinda, Wu et al. (2011) tarafindan giiven araligi olusturmak igin ileri siiriilen pivot,
Weibull, Burr XII ve Gompertz dagilimlari igin kullanilmustir. Istatistiksel sonug ¢ikarimi ilerleyen tiir
sansirleme altinda yapilmistir. Pivot elemanin dagilimi Wu et al. (2011) verilen tablolar farkli sansiir
semalar1 i¢in genigletilmistir. Tam 6rneklem durumunda pivot elemanin dagiliminin kuantil degerlerini

tahmin etmek igin regresyon modelleri elde edilmistir. Ayrica niimerik 6rneklerde verilmistir.

Anahtar Kelimeler: : Burr XII dagilimi, Gompertz dagilimi, Giiven araligi, Ilerleyen tiir

sansiirleme, Pivot, Weibull dagilim1
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MS THESIS

THE COMPARISON OF CONFIiDENCE INTERVALS
FOR PARAMETERS OF SEVERAL DiSTRiBUTIONS BASED ON
COMPLETE AND CENSORED SAMPLE

Nagihan COKEK
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Adyvisor: Prof.Dr. Coskun KUS
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Jury
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Assist. Prof. Dr. Ahmet PEKGOR

In this paper, a pivot introduced by Wu et al. (2011) is used to construct the confidence intervals
for Weibull, Burr XII and Gompertz distribution. Statistical inference are discussed under progressive
censoring. The tables for the distribution of pivotal quantity are extended according to tables of Wu et al.
(2011) with different censoring schemes. Regression models are estimated to get cut off point of pivotal

quantity for complete sample. Numerical examples are also provided.

Keywords: Progressive censoring, Gompertz distribution, Burr XII distribution, Weibull distribution,

pivot, confidence interval



ONSOZ

Bu caligmanin yiiriitiilmesi sirasinda destegini esirgemeyen danismanim Prof.Dr.
Coskun Kus’a, sagladigi bilimsel destek sebebiyle Ars.Gor. Yunus Akdogan’a, is ve
bilim hayatimi bir arada yiiriitmeme yardimci olan miidiiriim Ahmet Kadir Ozkurt’a,
yogun calismalarim sirasinda sabir gdsteren esim, ikizlerim ve tiim aile fertlerime,
katkilarindan dolay tiim hocalarima ve is arkadaslarima tesekkiir ederim.

Nagihan COKEK
KONYA-2016

vi



ICINDEKILER

OZET ....aeeeereeeeeerennecectrensccerenssseessassssessassssesssnsssssssnsssssssssssssssansssssssasssssesasssssssnnsanses v
ABSTRACT ...cvvereerreeeeresesessesssessssssssssessssssssssssssssssssssssssesssssssssssessssssssssssssesssssssseseses v
ONSOZ c.eeeeerereeeeeereresssesesesssesssssssssesssesssssssssssssesesesssssssesesssssssessssssssssssesssssessases vi
ICINDEKILER ....uoevvvceerrcncenenenensesessssesesssssessssssssessasssssssssssssssssasssessasassessans vii
Lo GERIS cueeeeereereeecenteseessesesessessssassessasasesesssssssessasssessssssasesessasasesessasasesensane 1
2. PIVOT ELEMANLARI ICiN DAGILIM KUANTILLERI.....cceceeverererereennnenens 4
3. SANSURLU DURUM ICIN ARALIK TAHMINI....cocevuvvvrererirerererenrnerenenenenene 29

3.1. Weibull Dagilimi DUrumu ............ooooiiiiiiiiiiiiiiiieee e e 29

3.2. Burr XII Dagilimi DUrumul ..........ooeiiiiiiiiiiiiiiiieeee e e e e e e e 33

3.3. Gompertz Dagilimi DUrumu ...........coooeiviiiiiiiiiiiiee e 35
4. SONUCLAR VE ONERILER .....uovveriirrerereneresesenesesessssesessssssesessssssesessassesens 38
KAYNAKLAR ....covevereerereaesssesesessesssesssesssessessssssssessssssesesssssesssssssssssssssessssssesesssssen 39
OZIGECMIS.uoeiirereeeerereneseresesesssesesssssesssssssssssssssssessssssssesssssssssssassessssasesessasssesens 40

vil



1. GIRIS

Giivenilirlik analizinde zaman ve maliyet tasarrufu i¢in sansiir semal1 yasam testleri
yapilmaktadir. En bilinen yasam testi olan Tip-II sansiirleme asagidaki gibi tanimlanir:

n sayida 6zdes bilesenin bir sistemde yasam testine tabi tutuldugu diisiiniilsiin.
Sistemde meydana gelen m <n bozulma ile yasam testi sona erdirilsin. Bu sekilde
yapilan sanstirlemeye Tip-1I sagdan sanstirleme denir (Kale, 2003).

X,, <X,, <--<X,,,olasilik yogunluk fonksiyonu f ve dagilim fonksiyonu

F olan dagilimdan alman tip-II sagdan sansiirlii Orneklem olmak {izere

X.,X

Ln> 2m2tcco

X,,, nin ortak olasilik yogunluk fonksiyonu (David, 1970).
Jizm (x] s Xpsee s Xy )

:(L!)'ﬁf(xi){l—F(xi)}"—m ,—0 <X, <+ <X, <00 (1.1)
n—mj-iq

bulunur. (1.1)’da m =n alnirsa bilinen sira istatistiklerinin ortak olasilik yogunluk
fonksiyonu elde edilir.

Tip-II sagdan sansilirleme, yasam testinin maliyetini ve siiresini azaltmasina
karsin sonu¢ c¢ikarimmin giivenilirligini azaltmaktadwr. Tip-II sansiirlemenin bir

genellemesi ilerleyen tiir sansiirlemedir. Bu sansiirleme asagidaki gibi tanimlanir:

Ilerleyen tiir tip-II sagdan sansiirlenmis model (Progressive type-II right
censoring model) su sekilde tanimlanmaktadir (Balakrishnan ve Aggarwala, 2000).
n sayida 6zdes bilesenin bir sistemde yasam testine tabi tutuldugu diisiiniilsiin.

Sistemde meydana gelen /. bozulma ile R, sayida bilesenin sistemden ¢ekildigini daha
sonra geriye kalan n— R, —1 bilesenden, 2. bozulma ile R, sayida bilesenin sistemden
cekildigini ve boylece m. bozulma ile R,, sayida bilesenin sistemden ¢ekilmesiyle m

bilesenin bozulma zamani gozlenir. Bu sekilde elde edilen m hacimli 6rnekleme
ilerleyen tiir tip-1Il sagdan sansiirlii orneklem denir. Burada n :m+z_ R;

bi¢imindedir ve R = (R] ,R,,...,R ) sansiir semasi olarak adlandirilir.

m

¢ekilivor ¢ekiliyor gekilivor ¢ekilivor gekiliyor
Rl R2 R3 Rm_l Rm
| R
R R R R
Xl.m.n XE.m.n D - * * * D el K mn
Baslama Bitis

Sekil 1.1. Ilerleyen tiir tip-II sagdan sansiirlii 5rneklem plani



XR <X} <..< XX  ninortak olasilik yogunluk fonksiyonu

Lm:n 2:m:n m:m:n

le:Rm;n,XzR xR (xl’xz’---axm)

:ch(xl.)[l—F(xl.)]R" ,—0 <X <X, <0< X, <00 (1.2)

i=l
elde edilir. (1.2)’de R=(0,...,0) almrsa bilinen sira istatistiklerinin ortak olasilik
yogunluk fonksiyonu, R = (0,...,n —m) alinirsa tip-Il sagdan sansiirlii sira

istatistiklerinin ortak olasilik yogunluk fonksiyonu (1.1) elde edilir (Aggarwala ve
Balakrishnan, 1998). llerleyen tiir tip-II sagdan sansiirli 6rnekleme, yasam zamani
analizlerinde veri elde etmede 6nemli bir yontemdir. Calisan parca diger bir test igin

sistemden ¢ekilip, deneyin maliyeti ve deney siiresi azaltilabilir.

Bir¢ok yasam zamani dagilimi i¢in ilerleyen tiir sansiirleme altinda istatistiksel
sonu¢ ¢ikarmmi tartisilmistir. Bunlardan bazilar1 (Ali Mousa ve Jaheen, 2002), (Wu,
2002), (Jaheen, 2003), (Soliman, 2005), (Wu ve ark., 2006), (Asgharzadeh, 2006),
(Wu ve ark., 2011), (Wu, 2002) dur.

(Chen, 1997), Weibull dagiliminin sekil parametresine ait giiven araligi insaa

etmek i¢in tip-II sagdan sanstirlii 6rnekleme dayali agagidaki pivotu Gnermistir:

"X P+ (n-m+1)X, " )/n
Lo, W nome )i (1

3 (ﬂ;n,M) = ( Z]Xi:nXminn_mH)

Burada X, i. swa istatistigi, n Orneklem hacmidir. (Chen, 1997), &£ pivotunun

dagilimini elde edememis ve Monte Carlo simulasyon sayesinde bu pivot i¢in kii¢iik bir
dagilim tablosu olusturmustur. Daha sonra, pivot (1.3), ilerleyen tiir sansiirleme i¢in

(Wu ve ark., 2011) tarafindan asagidaki gibi genel formda genellestirilmistir.

ZZ] (1 + ’: ) Xi]:n:n /n

q)(ﬁ): Hm XR (1+5)/n
j=1""imn

(1.4)

(Wu ve ark., 2011), Ilerleyen tiir sansiirleme altinda, pivot (1.4) i, Chen dagilimmin

sekil parametresinin giiven araligimin insasinda kullanmislardir. (Akdogan ve ark.,



2013) ayni pivotu Weibull, Burr XII ve Gompertz dagilimlariin parametrelerinin

giiven araligini elde etmek i¢in kullanmiglaridir.

Bu tezde, pivot (1.4), Weibull, Burr XII ve Gompertz dagilimlar1 i¢in (Akdogan
ve ark., 2013) daki gibi tekrar ele alinmistir. Boliim 2 de, Pivot (1.4) nin dagilimi farkl
sansiir semalar1 i¢in (Wu ve ark., 2011) ve (Akdogan ve ark., 2013) a gore
genisletilmistir. Regresyon analizi ile pivot (2) nin dagilimmin kuantilleri tahmin
edilmistir. Boliim 3 de, pivot (1.4) nin Weibull, Burr XII ve Gompertz dagilimlar1 i¢in

kullanilabilirligi tartisilmigtir. Boliim 4 de, tezle ilgili sonuglara yer verilmistir.



2. PIVOT ELEMANLARI iCiN DAGILIM KUANTILLERI

Bu boliimde, ilerleyen tiir sansiirleme altinda (1.4) de verilen pivot elemanin
dagilim kuantilleri simiilasyon yardimiyla elde edilmistir. Aslinda, (Wu ve ark., 2011)
bazi tablolar1 vermis olsa da tez calismasinda bu tablolar genisletilmistir. Tam 6rneklem
durumunda (1.4) de verilen pivoutun dagilim kunatillerini tahmin etmek i¢in regresyon
denklemleri elde edilmistir. Tablo 1 ve Tablo 2 de simiilasyon ile tahmin edilmis pivot
(1.4) nin dagilim kunatilleri verilmistir. Tablo 1 ve Tablo 2 yi elde etmek i¢in yazilan
Matlab kodu ekte verilmistir. Tablo 3 de, regresyon denklemleri ile pivot (1.4) nin tam
orneklem durumunda tahmin edilmis kuantilleri verilmistir. Bu boliimdeki tablolardaki

a , sag kuyruk olasiliklar1 olarak ele alinmastir.

Tablo 2 ve Tablo 3 karsilastirildiginda regresyon denklemleri ile tahmin edilen

kuantillerin simiilasyon ile elde edilen kuantillere ¢ok yakin oldugu géziikmektedir.



Tablo 1. Farkli sansiir semas1 altinda pivot elemanin dagilimmin kuantilleri

a— 0.9950 10.9900 |0.9750 [0.9500 |0.0500 |0.0250 [0.0100 |0.0050
n R|
10 (5,0,0,0,0)]1.069 [1.105 [1.175 |1.252 |[11.598 |17.577 |31.178 |48.183
(0,0,0,0,5)]1.008 |[1.013 [1.023 ]1.034 |[1.681 |[1.831 |2.068 [2.243
(0,0,5,0,0)]1.022 [1.033 [1.052 ]1.079 [2.844 [3.457 |4.418 |[5.274
(0,5,0,0,0)]1.035 [1.055 [1.092 |1.131 [4.303 |[5.664 |8.122 [10.774
(0,0,0,5,0)]1.013 [1.019 [1.034 ]1.051 [2.088 [2.462 |2.926 |[3.378
(4,1,0,0,0)11.073 [1.095 [1.151 |1.228 [8.657 |12.861 |21.499 [31.468
(4,0,1,0,0)]1.061 [1.077 [1.132 |1.188 [8.134 |11.426 |17.749 [24.468
(4,0,0,0,1)]1.052 [1.071 [1.120 ]1.178 [7.403 [10.935 |16.328 [20.414
(3,0,2,0,0)| 1.049 [1.069 [1.113 |1.160 [6.001 ]8.336 |12.295 [17.286
(3,0,0,0,2) | 1.045 [1.058 [1.093 |1.140 [5.259 ]6.915 |10.575 [14.078
(2,0,0,0,3)]1.035 [1.054 [1.092 |1.135 [4.327 |5.550 |7.495 [9.763
(2,2,1,0,0)]1.042 [1.064 [1.103 ]1.158 [5.087 [6.544 [8.902 |[11.844
(2,0,0,2,1)11.025 [1.040 [1.069 |1.102 [3.579 [4.517 |5.854 [7.099
(1,2,0,0,2)]1.028 [1.039 [1.063 ]1.093 [3.273 [4.027 |5.329 |6.189
1,1,1,1,1)|1.027 |[1.038 [1.059 |1.090 [3.073 ([3.647 |4.505 |5.508
(1,4,0,0,0)]1.045 [1.065 [1.102 ]1.150 [4.932 [6.388 |9.016 |11.504
(1,0,4,0,0)]1.032 [1.043 [1.072 |1.106 [3.423 [4.210 |5.662 |6.596
(1,0,0,4,0)]1.017 [1.024 [1.042 ]1.061 [2.399 [2.797 |3.424 [4.052
(1,0,0,0,4)]1.021 [1.033 [1.055 |1.080 [2.753 |3.288 |4.252 [5.221
(3,1,1,0,0)] 1.058 [1.083 [1.120 |1.178 [6.302 |8.696 |12.679 [16.351
(3,0,1,1,0)| 1.044 [1.065 [1.107 |1.157 [5.531 |7.473 |10.351 [13.879
(3,0,0,1,1)]1.037 [1.057 [1.091 |1.132 [5.064 |6.744 |10.073 [12.836
(1,3,1,0,0)] 1.044 [1.062 [1.096 |1.142 |4.312 (5436 |7.427 |8.792




Tablo 1. Devami

o —

0.9950

0.990

0 {0.9750

0.9500 [ 0.0500

0.0250

0.0100

0.0050

R|

10

(2,0,0,0,0,0,0,0)

1.124

1.159

1.221

1.296

4.973

6.286

7.912

9.483

(0,2,0,0,0,0,0,0)

1.107

1.130

1.178

1.230

3.533

4.186

5.321

5.992

(0,0,0,2,0,0,0,0)

1.074

1.089

1.129

1.170

2.667

3.017

3.495

3.846

(0,0,0,0,0,0,2,0)

1.060

1.074

1.103

1.132

2.277

2.556

2.940

3.223

(0,0,0,0,0,0,0,2)

1.053

1.069

1.099

1.124

2.180

2.420

2.780

3.042

(1,1,0,0,0,0,0,0)

1.119

1.145

1.203

1.257

4.008

4.812

6.129

7.296

(1,0,1,0,0,0,0,0)

1.107

1.134

1.183

1.241

3.731

4.428

5.378

6.300

(1,0,0,1,0,0,0,0)

1.099

1.126

1.173

1.232

3.595

4.242

5.267

6.380

(1,0,0,0,1,0,0,0)

1.091

1.117

1.164

1.221

3.461

4.126

5.097

5.794

(1,0,0,0,0,1,0,0)

1.093

1.112

1.159

1.205

3.395

4.058

5.039

6.092

(0,0,0,0,0,0,1,1)

1.060

1.071

1.100

1.131

2.244

2.524

2911

3.240

(0,0,0,0,0,1,0,1)

1.060

1.074

1.100

1.134

2.269

2.550

2.927

3.227

(0,0,0,0,1,0,0,1)

1.066

1.078

1.107

1.140

2.341

2.268

3.031

3.374

(0,0,0,1,0,0,0,1)

1.062

1.077

1.108

1.144

2.427

2.740

3.204

3.529

Tablo 1. Devami

o — 0.9950

0.9900

0.9750

0.9500

0.0500

0.0250

0.0100

0.0050

R|

12

(7,0,0,0,0) | 1.084

1.123

1.201

1.298

15.305

26.669

49.111

71.402

(0,7,0,0,0) | 1.039

1.057

1.089

1.137

4.745

6.588

9.106

11.238

(0,0,7,0,0) | 1.021

1.031

1.052

1.076

2.873

3.52

4.505

5.526

(0,0,0,7,0) [ 1.012

1.016

1.03

1.045

2.011

2.327

2.881

3.46

(0,0,0,0,7) | 1.008

1.012

1.018

1.027

1.535

1.662

1.857

2.028

(5,2,0,0,0)]1.072

1.108

1.167

1.233

9.35

13.758

21.214

30.532

(0,5,2,0,0) | 1.034

1.05

1.079

1.119

3.952

5.017

6.661

8.023

(0,0,5,2,0) [ 1.018

1.026

1.042

1.062

2.45

2.869

3.56

4.048

(0,0,0,5,2) | 1.01

1.015

1.025

1.037

1.758

1.964

2.293

2.602

(5,1,1,0,0) | 1.071

1.097

1.149

1.218

8.615

12.842

20.147

28.535

(5,0,0,1,1)| 1.051

1.073

1.121

1.174

7.298

10.404

17.185

24.058

(0,0,5,1,1)| 1.015

1.02

1.036

1.053

2.263

2.664

3.366

3.9

(2,2,2,1,0)] 1.034

1.049

1.085

1.129

4.106

5.352

7.174

9.03

(0,2,2,2,1)|1.017

1.024

1.04

1.061

2.408

2.849

3.472

3.977

(4,1,1,1,0) | 1.056

1.075

1.121

1.176

6.334

8.931

13.262

17.381

(4,0,1,1,1)]1.048

1.067

1.101

1.148

5.725

7.766

11.971

16.292

(1,1,1,4,0)]1.022

1.032

1.056

1.083

2.778

3.296

4.121

4.96

(1,1,1,0,4) [ 1.018

1.026

1.044

1.064

2.414

2.793

3.425

3.914




Tablo 1. Devami

o —

0.9950

0.9900

0.9750

0.9500

0.0500

0.0250

0.0100

0.0050

R|

12

|

(5,0,0,0,0,0,0)

1.155

1.189

1.271

1.36

10.128

14.194

23.417

30.853

(0,5,0,0,0,0,0)

1.05

1.064

1.096

1.129

2.638

3.089

3.789

4.455

(0,0,5,0,0,0,0)

1.027

1.034

1.049

1.069

1.784

1.955

2.16

2.303

(0,0,0,5,0,0,0)

1.146

1.185

1.255

1.343

8.018

11.361

17.055

22.435

(0,0,0,0,5,0,0)

1.134

1.18

1.252

1.339

7.48

10.124

15.023

20.419

(0,0,0,0,0,0,5)

1.112

1.153

1.221

1.301

6.727

9.099

13.577

18.188

(4,1,0,0,0,0,0)

1.13

1.168

1.235

1.318

6.559

8.501

12.594

15.822

(4,0,0,1,0,0,0)

1.106

1.138

1.199

1.261

5.281

6.752

9.028

11.281

(0,0,0,0,0,4,1)

1.065

1.081

1.12

1.16

3.364

4.234

5.489

6.511

(0,0,0,0,0,1,4)

1.119

1.158

1.221

1.288

5.652

7.184

9.885

12.862

(4,0,0,0,1,0,0)

1.084

1.108

1.158

1.214

3.988

4.834

6.572

7.987

(4,0,0,0,0,1,0)

0.94

0.969

1.021

1.082

3.527

4.293

5.361

6.158

(3,2,0,0,0,0,0)

1.101

1.132

1.193

1.263

5.042

6.29

8.269

10.564

(3,0,0,2,0,0,0)

1.07

1.093

1.132

1.176

3.224

3.765

4.809

5.526

(3,0,0,0,2,0,0)

1.044

1.058

1.085

1.113

2.442

2.796

3.298

3.711

(0,0,0,0,0,3,2)

1.109

1.153

1.22

1.292

9.221

12.821

21.587

31.248

(0,0,0,0,0,2,3)

1.043

1.059

1.088

1.121

3.046

3.622

4.766

5.824

(2,0,0,0,0,0,3)

1.02

1.028

1.043

1.059

1.84

2.036

2.351

2.533

(2,3,0,0,0,0,0)

1.09

1.119

1.177

1.253

7.058

9.267

14.184

17.329

(2,0,0,3,0,0,0)

1.082

1.115

1.176

1.244

6.524

8.809

13.718

17.329

(1,1,1,1,1,0,0)

1.073

1.1

1.147

1.206

5.834

7.889

11.516

14.729

(1,4,0,0,0,0,0)

1.083

1.118

1.17

1.23

5.609

7.256

9.8

12.349

(1,0,0,4,0,0,0)

1.049

1.068

1.104

1.153

3.826

4.792

6.164

7.627

(1,0,0,0,0,0,4)

1.051

1.068

1.1

1.138

3.24

3.901

5.121

6.234

(1,0,0,0,4,0,0)

1.034

1.047

1.069

1.098

2.641

3.084

3.76

4.352

(1,0,0,0,0,4,0)

0.872

0.902

0.957

1.011

3.698

4.569

5.961

7.404




Tablo 1. Devami

o — 0.9950 [ 0.9900 | 0.9750 [ 0.9500 | 0.0500 | 0.0250 | 0.0100 | 0.0050
n m Rl
18 [12 |n=6n=0 1321 |1.372 |1.495 [1.611 [8.554 |11.663|16.85 [22.034
n=6 5 =0 1.185 |1.23 [1.292 [1.353 |3.563 [4.144 [4.982 [5.599
=6 n=0 1.125 |1.15 |1.191 [1.236 |248 [2.766 |3.187 [3.462
m=6mn=0 1.109 |1.124 |1.157 [1.189 |2.174 [2.352 [2.658 [2.9
re=67=0 1.079 |1.091 |1.118 [1.141 [1.818 [1.933 [2.106 [2.248
no=dn =2n=0 1293 |1.349 [1453 [1.551 |6.512 [8.1 10.779 | 13.046
no=d4n=2r=0 1274 [1312 |1.39 |1.477 [5.403 |6.654 |8.559 [10.689
mo=drn, =25 =0[1222 [1262 |1.333 |1.412 [481 |[5.842 |7.771 [9.565
n=dn=1 1274 [1.335 |1.419 [1.52 [6.163 |7.602 [10.443|12.895
= 1 n = 0
n = 4-:"'5 =1
1.247 [1.299 |1.379 |1.465 [5.326 |6.539 |8.526 |10.624
1 =1n=10
n=4n, =1
1222 |1.263 |1.327 |1.414 |4.776 |5.901 |7.584 |[8.762
ng=15n=0
n=3n=3n=0 1276 |1.333 {1424 [1.531 |583 [6.923 [9.108 |11.547
n=4rn=2r=0 1078 [1.09 [1.115 [1.143 [1.84 |1.978 |2.154 |2.306
n = i =2
2 1258 |1.314 |1.41 |1.508 |[5.418 |6.525 [8.417 |9.864
m=1r=010
= = 2
mp =3m =2 1.083 |1.1 1.125 |1.153 |1.895 |2.037 |2.231 |2.411
f, =1n=
n=3n=1
1.253 [1.314 [1.399 |1.483 [5.047 |6.082 [7.808 [8.989
n=1p=1n=10
p=1n,=1
ny =1my =3 1.08 |1.094 |1.121 |1.147 |1.862 [1.988 [2.147 [2.208
n =0
n =2n =2
o 1.248 [1.305 [1.386 |1.471 [4.673 |5.601 [6.968 |8.361
R E—
e ~ 2 ;nz o 1.083 |1.098 |1.125 [1.15 [1.857 [1.996 [2.174 |2.305




Tablo 1. Devami

a— 0.9950 | 0.9900 | 0.9750 | 0.9500 | 0.0500 | 0.0250 | 0.0100 | 0.0050
n m Rl
20 |11 |n=o0n=0 1349 [1.414 [1.554 [1.723 [12.873]18.428 [ 30.649 |44.77
=98 =0 1.054 [1.064 [1.083 [1.105 [1.641 |1.756 [1.89 [2.033
5 =0n=0 1152 [1.178 [1.23 [1.286 [3.187 |3.661 [4.321 |4.771
r=0n=0 1.099 [1.122 [1.161 [1.203 [2.407 |2.649 [3.05 |3.351
"=0r=0 1.073 [1.088 [1.112 [1.137 [1.866 |2.000 [2.206 |2.341
n=7m=2n=0 [1317 |1.385 [151 [1.651 [9.756 [12.942{19.028 [24.739
n=Tn=2r=0 |1288 [1.349 [1472 [1.584 [8.412 |11.606|16.903|22.226
n=7rm, =2r =0 [1254 [1301 |1.404 [1.513 [7.954 [10.79 |15.122[19.009
E:_E"E =1m=1 11306 (1381 [1.506 |1.639 [9.319 [12.536]18.65923.973
:i::f]""E =1n=1 11304 |1361 [146 [1571 [8305 [10.959 |15.402]18.657
"'1:_;"1“ =1m =11 593 1319 {1416 [1.517 |7.715 [9.820 |14.107|20.297
n=5m=4n=0 |[1313 |1.382 [1.482 |1.613 |7.873 [10.009|13.62617.192
n=5n =4r=0 |[123 [1271 [1366 [1.443 [5563 [6.913 |9.289 |11.743
n=5m, —4r =0 [1.177 [1216 |1.283 [1.362 [4.862 |6.245 |8.194 [10.52
fo =57, =4n =0 |1.055 [1.065 [1.088 [1.109 |1.665 |1.763 [1.916 [2.014
= -~ =2 =2
"';i _3"'1 <72 1302 [1.356 |1.449 |1.56 |7.215 |9.116 |12.116|14.714
- = =2 =2
"';i _ E""E =TT 2 11233 128 |[1.365 [1.458 [5.641 [6.934 [9.548 [11.455
_ B BR—
"';‘i _ ?]"'"”-‘ M == 1061 |1.073 [1.094 |1.116 |1.724 [1.845 |2.007 |2.108
n=on =i =1 000 1306 |1.426 1541 [6.449 |7.986 |10.97413.445
m=1m=1x =0
=R EIR =L N sa (1228 [1305 (1382|4975 [6.178 [8.192 |10.186
np=1n,=1r=10
m=om=1n=1 1 00 iog1 [ [113s {1903 |2.055 |2257 |2.444
mp =1my =1rn=10
= P4 =2 =2
M=em === 1517 11265 [1.345 |1.422 4418 |521 |6.426 |7.395
w=2rp=1n =10
» =32 =2 =2
TTERTERTE 059 11,074 [1.099 |1.123 [1.763 |1.882 |2.062 [2.205
e =21, =1%=10
nr e =17 =0 1147 |1176 |1.222 [1273 [2296 [3.36 [3.898 [4.366




Tablo 1. Devami

10

o— 0.9950 {0.9900 | 0.9750 0.9500 |0.0500 |0.0250 |1 0.0100 |0.0050

n R|

25 (19,0,0,0,0,0)] 1.222 | 1.3 1.405 |[1.558 [30.787 |53.063 |109.011 | 184.669
(18,1,0,0,0,0)| 1.2 1.271 |1.413 |1.554 |25.736 |42.489 |85.379 |148.972
(17,1,1,0,0,0) | 1.191 ] 1.23 1.358 |1.495 |24.154 139.585|73.937 |114.672
(16,1,1,1,0,0) | 1.166 |1.222 [1.332 [1.453 [20.254 [36.04 [67.257 |104.986
(15,1,1,1,1,0) | 1.146  |1.197 [1.293 [1.417 [15.564 [25.215 [45.964 |747.552
(14,1,1,1,1,1)| 1.137 |1.173 [1.258 [1.359 [13.048 [20.45 |36.587 |53.625
(0,0,0,0,0,19)|1.007 ]1.01 1.015 [1.022 |1.267 |1.32 1.381 1.433
(0,0,0,0,1,18)]1.007 ]1.01 1.015 |1.022 |1.266 |1.312 |1.38 1.444
(0,0,0,1,1,17)] 1.007 ]1.01 1.016 |1.022 |1.286 |1.347 |1.419 [1.479
(0,0,1,1,1,16) | 1.009 ]1.012 [1.019 [1.026 [1.327 [1.394 |1.48 1.552
(0,1,1,1,1,15) ] 1.01 1.014 |1.022 |[1.031 [1.419 |1.501 |1.631 1.714
(1,1,1,1,1,14)] 1.016 |1.021 |1.031 |1.044 |1.63 1.765 [1.926 ]2.046
(9,2,2,2,2,2) |11.082 |1.111 |[1.17 1.231 [6.143 |8.339 |12.253 |16.498
(2,9,2,2,2,2) |11.047 |1.077 |[1.111 [1.154 ([3.793 [4.742 [6.178 |7.23
(2,2,9,2,2,2) |1.04 1.057 |1.086 |1.119 |2.891 |3.42 ]4.099 [4.795
(2,2,2,9,2,2) |1.04 1.051 |[1.076 |1.105 [2.575 |2.984 |3.555 ]3.994
(2,2,2,2,9,2) |11.03 1.038 |1.059 |1.084 |2.273 |2.608 |3.106 |[3.468
(2,2,2,2,29) |1.025 ]1.033 [1.052 [1.074 ([2.094 [2.367 |2.728 |2.998




Tablo 1. Devami

11

a— 0.9950 | 0.9900 | 0.9750 [ 0.9500 [ 0.0500 | 0.0250 | 0.0100 | 0.0050

n m Rl

25 [20 |n=5x=0 1.419 148 |[1.577 [1.673 [5.215 |6.177 [7.649 |9.017
% =5r=0 1303 [1.339 [1.414 {1476 [3.182 |3.522 [3.991 |4.426
n=5n =0 1244 (128 (1333 (139 [2562 |2.81 [3.136 [3.43
% =5 =0 1203 [1.228 [1.276 [1.321 [2.269 |2.431 |2.65 |2.774
iy =5m =0 1162 [1.181 [1.215 [1.247 [1.957 |2.084 [2.264 |2.363
no=drm=1n=0 |139 [1452 |[1.546 [1.64 [4.779 [5.615 [6.881 |8.151
no=dr, =1r =0 |1.362 [1.409 |1.506 |1.596 |4.382 [5.083 [6.095 [6.875
no—d4my =1n =0 |1.365 [1.414 [1.496 |1.584 (4214 [4.868 |5.978 |6.956
re=4my=1n =0 |1.16 [1.179 [122 |[1.251 [1.972 [2.083 [227 [2.403
n=3m=2n=0 |1.386 [1445 [1.529 [1.622 [4.392 [5.18 [6.151 |7.028
"'1 - f]""i =1m=1 1301 1441 {1531 |1.627 |4242 [4.902 |5.887 |6.722
:ﬁ - f]"'"”‘ =170 =1 11306 (1355 [1.412 |1483 [3.436 |3.868 [4.573 |5.134
"'"1:9 =3n, =1

1161 [1.182 [1.221 [1.255 [1.952 |2.071 [2.234 |2.358
rp=1r=0
=7 — 2 =

:ﬁ :a"'i 2 =1 11381 1433 |1512 |1.593 [4.003 [4551 |5.326 |5.847
'r'- =21y =2
18 18 1.165 |1.184 [1.218 |1.251 [1.967 |2.095 [2.272 |2.38
B =1%=0
e =2nHg =1
2 i 1161 [1.179 [1.215 [1.249 [1.973 |2.093 [2.263 |2.358
e =1m,=1r=20
nr e =17 =0 |1.319 [1.357 [1.437 [1.51 [3333 [3.672 |4.153 [4.549
T Ty, -T2 = 1 1.156 |1.185 [1.222 [1.253 |1.986 |2.106 [2.251 |2.383

n=0




Tablo 1. Devami

12

o —

0.9950

0.9900

0.9750

0.9500

0.0500

0.0250

0.0100

0.0050

R|

30

(22,0,0,0,0,0,0,0)

1.37

1.452

1.629

1.846

35.948

62.342

119.874

181.106

(0,22,0,0,0,0,0,0)

1.199

1.254

1.346

1.442

8.605

11.433

16.584

21.37

(0,0,22,0,0,0,0,0)

1.129

1.156

1.216

1.279

4.688

5.877

7.944

9.43

(0,0,0,0,22,0,0,0)

1.076

1.092

1.133

1.175

3.201

3.825

4.68

5.289

(0,0,0,0,0,0,22,0)

1.023

1.028

1.039

1.051

1.589

1.727

1.943

2.114

(0,0,0,0,0,0,0,22)

1.014

1.018

1.025

1.033

1.285

1.331

1.39

1.411

(20,1,1,0,0,0,0,0)

1.308

1.411

1.562

1.775

25.657

42.799

75.251

111.098

(20,0,0,0,0,0,1,1)

1.328

1.392

1.536

1.691

24.852

43.462

8.185

144.978

(0,0,0,0,0,20,1,1)

1.028

1.035

1.049

1.064

1.774

1.965

2.253

2.488

(18,1,1,1,1,0,0,0)

1.2998

1.38

1.534

1.683

19.546

31.328

59.915

93.34

(18,0,0,0,1,1,1,1)

1.253

1.319

1.444

1.583

18.384

28.894

52914

79.535

(0,0,0,1,1,1,1,18)

1.056

1.071

1.099

1.132

2.577

3.003

3.587

3.977

(0,0,1,1,1,1,18,0)

1.084

1.11

1.155

1.201

3.452

4.113

5.098

5.814

(18,0,0,0,1,1,1,1)

1.255

1.323

1.448

1.577

18.313

30.973

54.309

84.157

(17,0,0,1,1,1,1,1)

1.2375

1.295

1.412

1.533

14.871

22912

43.163

66.158

(17,1,1,1,1,1,0,0)

1.274

1.341

1.472

1.614

16.463

26.115

47.314

74.036

(0,0,1,1,1,1,1,17)

1.0185

1.024

1.033

1.044

1.384

1.459

1.558

1.63

(15,1,1,1,1,1,1,1)

1.202

1.257

1.353

1.488

12.17

18.203

29.075

41.233

(1,1,1,1,1,1,1,15)

1.032

1.042

1.057

1.075

1.671

1.789

1.967

2.086




Tablo 1. Devami
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o — 0.9950 [ 0.9900 | 0.9750 [ 0.9500 | 0.0500 | 0.0250 | 0.0100 | 0.0050
nlm Rl
3018 [r, =0m =37 =0 1.536 |1.621 [1.79 [1.948 [9.809 [12.69 |17.656]22.502
n=9r, =3n =0 1.462 |1.556 [1.658 [1.78 |7.556 [9.285 |12.832]15.961
n=0r, =3r =0 1.414 |1.484 [1.593 [1.712 [7.15 [9.001 [12.033]15.279
ry =0n,=3n = 1.101 |1.114 [1.14 |[1.163 [1.666 |1.739 |1.848 |1.939
= L =2 =
"';i _E""= =" 1.533 |1.613 [1.775 [1.952 [9.047 |11.699]16.099]19.795
) = - = 9 =
e D';' =2me =1 09 (1122|1148 1173 [1689 |1.781 [1.917 [2.005
r]: =0y =1
— T B 1.543 |1.631 [1.761 [1.923 [9.098 |11.36 |15.674|18.844
m=1n=1xr=0
n=9n; =1
1.423 |1.487 [1.598 [1.724 |7.369 |9.487 |12.428(17.29
iy =1ln,=1n=10
ns =9n=1
112 1131 [1.155 [1.179 [1.733 |1.814 |1.931 |2.047
ny =1lng=1xn=10
E::ETZ =4n=1 1512 |1.592 |1.741 [1.884 [8.079 [10.098|13.176]15.946
r]: =71 =3
: 151 |1.578 [1.719 [1.857 |7.454 |9.251 |12.407|14.951
m=1n=1xr=0
n=7np=1rn=1
n=1rn=1n =1 1.472 |1.536 |1.658 [1.797 |6.838 |8.522 [11.315]14.276
n =0
Tz :?‘J"m=1?"15 =1
me =1m.=1me =1 [1.125 |1.139 |1.168 [1.196 [1.78 |[1.884 [2.03 |2.137
n=0
n=6m=6n=0 1.528 [1.599 [1.726 [1.868 [7.74 |9.429 |11.906]14.19
n=6rg =6n =0 137 |1.438 [1.528 [1.61 [4.839 |5.716 |7.088 |8.268
n =61, =6n =0 1306 |1.351 [1.427 [1.499 [4307 |5.075 |6.283 |7.16
ry =61 =61 =0 1.095 [1.112 [1.139 [1.162 [1.646 |1.722 |1.814 |1.889
"'}A::‘;"E sdn =4 1.467 |1.542 [1.665 |1.798 [6.095 |7.293 [8.827 |10.006
r]: =3r =3
: 1.437 1.496 [1.609 [1.714 |5.117 |6.044 |7.339 |8.472

m=3n=3nr=0




Tablo 1. Devami
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a— 0.9950 [ 0.9900 [ 0.9750 | 0.9500 | 0.0500 | 0.0250 [ 0.0100 | 0.0050
n m Rl
50 30 1.978 [2.094 [2.305 [2.506 |14.406]19.589 [30.445[40.178
=20 7r=0 |1143 [1159 |1.181 [1202 |1.581 [1.631 |1.701 |1.769
mo =20 =0 |1.895 [1.987 [2.166 (2346 |8.89 [10.803|13.973|16.516
EZ_EU m =100 145 {1as8 1179 [1.202 |1.585 164 [1.713 |1.768
vag = W01y = 10
g 1.843 [1.931 [2.087 |2.265 |8.167 |9.798 |12.274|14.771
n=10n=5 1,591 1875 |2.047 |22 7.796 [9.349 |11.564|13.517
r = 3 n = 0
n=0me =50 {1159 1083|1203 |1.598 |1.644 [1.726 |1.765
gy = an =10
me =10me =3 1 ooy 11787 |1.932 |2.062 [6.231 [7.393 |8.787 |9.931
tyy =an =10
n =10
mor ey =1 [1371 |1.413 [1.483 [1.539 |2.707 [2.895 |3.119 [3.292
n=0
1y = 10
o Ty e =1 [1.152 [1.167 |1.191 |1.213 |1.612 |1.664 |1.752 [1.805
n=0
NPy, e T =
e 1.197 |1.215 [1.245 |1.274 |1.805 |1.895 [2.016 |2.09
Elf:é-"'TED =1 11697 [176 |1.886 |2011 [5301 [6.086 |7.174 |8.04
"'"1"""?[']“ =4 1048|1162 186 [1.208 [1.569 |1.657 |1.720 [1.782
';I’t =
"'"“""":5- =70 =1 507 |1ss 1673 (1766 [3.711 |4.092 |4.547 |4.941
';I’t =
" =17
T T 1059 1175 1199 [1.223 |1.644 |1.712 179 |1.846

n =0

Ty Tyg, ety = 2
n=0
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Tablo 2 de simiilasyon ile tahmin edilmis pivot (1.4) nin tam 6rneklem durumunda
dagilim kuantilleri verilmistir. Pivot (1.4) nin kuantil degerlerini tahmin etmek i¢in
Weibull biiylime modeli kullanilmis, bagimsiz degisken olarak 6rneklem hacmi n,
bagimli degisken olarak Tablo 2 de verilen simiilasyon ile elde edilen kuantil degerleri

almmistir. Weibull biiylime modeli

Y =A-(4-B)*ExP(-(c|x|))+e
olarak tanimlanir, burada 4, B,C ve D parametreler, ¢ ise hata terimidir. {lerleyen tiir
sansiirleme de ¢ok fazla sansiir semas1 olmasindan dolay1 regresyon analizi » = m yani
tam Orneklem durumunda yapilmistir. Analiz sonuglar1 asagida Analiz 1-8 basliklar:
altinda verilmistir. Regresyon analizinde, « <0.05 i¢in negatif kuantil degerleri

kullanilmistir. Regresyon analizi sonuclarindan ve Tablo 2-3 den pivot (1.4) nin

kuantillerini kestirmek i¢in Analiz 1-8 de tahmin edilen modeller kullanilabilir.

Tablo 2. Simiilasyon ile elde edilen pivot (2) nin kuantil degerleri(Tam 6rneklem

durumu)

o — |0.9950 09900 |0.9750 |0.9500 |0.0500 |0.0250 |0.0100 |0.0050

1.02192 ]1.033878 | 1.060421 | 1.089206 | 3.044611 | 3.717473 | 4.664872 | 5.706714

1.04444511.060344 | 1.090297 | 1.122046 | 2.911891 | 3.404233 | 4.085361 | 4.811534

1.072864 | 1.095962 | 1.132289 | 1.173293 | 2.816747 | 3.311122 | 4.046945 | 4.637621

5 5
6 6
7 7 1.060181 | 1.077478 | 1.115032 | 1.154945 | 2.837262 | 3.28627 |3.931282 | 4.568732
8 8
9 9

1.087829 | 1.112013 | 1.15298 | 1.194758 |2.751475 |3.123506 | 3.722727 | 4.110333

10 10 1.111126 | 1.132327 | 1.173743 | 1.218514 | 2.658829 | 2.996896 | 3.534319 | 3.873166

11 11 1.123193 | 1.14801 | 1.194641 | 1.239866 | 2.651593 {2.94393 |3.362648 | 3.687189
12 12 1.139119]1.163613 | 1.20738 | 1.255991 |2.576132 | 2.864645 | 3.176465 | 3.449742
13 13 1.156323 | 1.177634 | 1.223258 | 1.270395 | 2.546718 | 2.797979 | 3.184933 | 3.499178
14 14 1.169664 | 1.195998 | 1.237282 | 1.27904 |2.528879 [2.791535 [3.137718 | 3.35942
15 15 1.175378 | 1.199656 | 1.244282 | 1.292598 | 2.502323 | 2.726135 | 3.011406 | 3.259363
16 16 1.193654 | 1.218845 | 1.268764 | 1.313612|2.476593 | 2.710495 | 3.010064 | 3.307846

17 17 1.19753411.224502 | 1.270337 | 1.315338 | 2.441075 | 2.655958 | 2.961509 | 3.188395

18 18 1.2112 1.236419 | 1.284827 | 1.32948912.413168 | 2.621614 | 2.920868 | 3.178713

19 19 1.215508 | 1.244054 | 1.289106 | 1.333301 | 2.380159 | 2.558698 | 2.830232 | 3.023663

20 20 1.229164 | 1.254563 | 1.302852 | 1.347068 | 2.367923 | 2.550781 | 2.83237 |3.052136

21 21 1.223859 | 1.255289 | 1.304171 | 1.348883 | 2.366104 | 2.544655 | 2.782405 | 2.983382

22 22 1.23573311.262728 | 1.313928 | 1.360653 | 2.368437 | 2.562789 | 2.817247 | 3.049198

23 23 1.244607 | 1.278833 | 1.325521 | 1.370086 | 2.35011 |2.520895 |2.753719 |2.961425

24 24 1.255644 |1 1.27704 |1.328501 | 1.374891 | 2.322542 {2.492926 | 2.707409 | 2.902272

25 25 1.257829 | 1.286877 | 1.339246 | 1.382568 | 2.321017 | 2.482005 | 2.683551 | 2.827139




Tablo 2. Devami

16

o — |0.9950 ]0.9900 |0.9750 |0.9500 |0.0500 |0.0250 |0.0100 |0.0050

n m

26 26 1.260294 |1 1.296192 | 1.340919 | 1.386363 | 2.298795 | 2.459184 | 2.667453 | 2.805275
27 27 1.27144 |1.298308 | 1.351922 | 1.395432|2.280106 | 2.419757 | 2.582323 | 2.723977
28 28 1.27144 |1.298308 | 1.351922 | 1.395432|2.280106 | 2.419757 | 2.582323 | 2.723977
29 29 1.28743 |1.315145]1.362633 | 1.404833 | 2.269211 | 2.394025 | 2.568498 | 2.771884
30 30 1.284609 | 1.31915 | 1.362015 | 1.408667 | 2.266517 | 2.413265 | 2.606444 | 2.721019
31 31 1.299134 1 1.329677 | 1.376109 | 1.421359 | 2.259329 | 2.400269 | 2.586252 | 2.738272
32 32 1.3059551.329672 | 1.378151 | 1.421277 |2.2374  |2.360466 | 2.545716 | 2.650244
33 33 1.302553 | 1.331216 | 1.375976 | 1.423953 | 2.233494 | 2.361429 | 2.500998 | 2.631448
34 34 1.308452 | 1.341578 | 1.386071 | 1.430439 | 2.243563 | 2.381306 | 2.549678 | 2.670031
35 35 1.321912 1 1.350967 | 1.395042 | 1.436219 | 2.218183 | 2.347207 | 2.495278 | 2.61917
36 36 1.323 1.35053 | 1.396842 | 1.438781 |2.208048 | 2.323734 | 2.466329 | 2.555403
37 37 1.319176 | 1.350367 | 1.394956 | 1.438745 | 2.211503 | 2.324163 | 2.469683 | 2.584375
38 38 1.330021 | 1.362042 | 1.40167 | 1.445367 |2.208211 [2.311964 |2.442007 | 2.548877
39 39 1.328581 | 1.360835 | 1.411756 | 1.451635 | 2.18755 [2.300918 |2.456565 | 2.607586
40 40 1.331483 | 1.359288 | 1.409274 | 1.453983 | 2.193648 |2.3162  [2.450178 | 2.55559
41 41 1.33975211.37077 |1.419473 | 1.462465 |2.208307 | 2.318495 |2.470181 | 2.565774
42 42 1.345142 1 1.376126 | 1.417897 | 1.457133 | 2.186948 | 2.281621 | 2.412441 | 2.510228
43 43 1.35379 | 1.374159 | 1.419347 | 1.459506 | 2.172289 | 2.288884 | 2.414002 | 2.511798
44 44 1.345358 | 1.379889 | 1.424423 | 1.469275 | 2.171431 | 2.273734 | 2.416481 | 2.513286
45 45 1.36096 |1.38562 |1.428995 |1.469935|2.174786 |2.285181 [2.398211 | 2.515057
46 46 1.367966 | 1.397075 | 1.43912 | 1.480355 |2.165012 | 2.263174 | 2.383957 | 2.491976
47 47 1.361418 | 1.388501 | 1.431467 | 1.47031 |2.171964 |2.274184 |2.392896 | 2.499675
48 48 1.372246 | 1.395912 | 1.434644 | 1.476254 | 2.148442 | 2.265594 | 2.393813 | 2.51562
49 49 1.380556 | 1.400504 | 1.447467 | 1.484852 | 2.151389 | 2.248703 | 2.379245 | 2.456682
50 50 1.38727211.409206 | 1.447672 | 1.488963 | 2.133481 | 2.229226 | 2.350251 | 2.430943
51 51 1.371469 | 1.402913 | 1.446362 | 1.483736 | 2.1467  |2.233562 |2.361495 | 2.450075
52 52 1.372114 |1 1.397266 | 1.447761 | 1.491017 | 2.14215 |2.232855 [2.338711 |2.43272
53 53 1.376118 | 1.403543 | 1.448109 | 1.489631 | 2.142205 | 2.229083 | 2.33742 |2.449114
54 54 1.38795911.413436 | 1.453039 | 1.49289 |2.142019 |2.222397 | 2.339462 | 2.436514
55 55 1.392857 | 1.417168 | 1.461628 | 1.497945 | 2.129204 | 2.215255 | 2.327024 | 2.40143
56 56 1.396395 | 1.421909 | 1.459609 | 1.494937 | 2.121486 | 2.195359 [ 2.310444 | 2.388192
57 57 1.397148 1 1.42014 | 1.46011 |1.501211|2.122236 |2.205801 |2.294386 | 2.355452
58 58 1.399493 | 1.426299 | 1.463544 | 1.505227 | 2.118086 | 2.20631 |2.313324 |2.402504
59 59 1.39572711.421948 | 1.464151 | 1.503407 | 2.11188 |2.201575 |2.322144 | 2.4201
60 60 1.394605 | 1.427493 | 1.469287 | 1.50743 [2.111686 |2.194725 [2.30957 |2.386481




Tablo 2. Devami

17

o — |0.9950 ]0.9900 |0.9750 |0.9500 |0.0500 |0.0250 |0.0100 |0.0050

n m

61 61 1.398236 | 1.429073 | 1.469786 | 1.508014 | 2.110983 | 2.195593 | 2.31097 |2.383228
62 62 1.410175]1.435716 | 1.474449 | 1.510844 | 2.103567 | 2.188499 | 2.288641 | 2.372085
63 63 1.41704 |1.441425]1.48148 |1.514729|2.096362 | 2.184607 | 2.282162 | 2.346516
64 64 1.406134 | 1.438399 | 1.479808 | 1.516544 | 2.101962 | 2.183598 | 2.287461 | 2.360693
65 65 1.401384 1 1.434115|1.475615 | 1.515286 | 2.104198 | 2.177141 | 2.263078 | 2.351182
66 66 1.41279211.439309 | 1.478132 | 1.51684 |2.100842 | 2.181296 |2.299489 | 2.357803
67 67 1.42185 |1.441702|1.481445|1.520073 | 2.087576 |2.169638 | 2.250458 | 2.317462
68 68 1.42321411.44679711.490279 | 1.523581 | 2.089223 | 2.165986 | 2.262323 | 2.302127
69 69 1.42944211.458079 | 1.491763 | 1.526096 | 2.089552 | 2.168625 | 2.268789 | 2.326952
70 70 1.429456 | 1.455414 1 1.493009 | 1.527084 | 2.087925 | 2.161012 | 2.258894 | 2.335275
71 71 1.423038 | 1.45288 |1.491213 | 1.529021 | 2.093484 | 2.164549 | 2.252925 | 2.325195
72 72 1.42572 11.44946 |1.491324|1.527075|2.086213 |2.157704 | 2.249085 | 2.295939
73 73 1.426834 | 1.452316 | 1.49401 | 1.530095 | 2.077473 | 2.149361 | 2.240318 | 2.31484
74 74 1.43545311.460574 |1 1.499626 | 1.534251 | 2.076117 | 2.148778 |2.22298 |2.294834
75 75 1.433003 | 1.459544 1 1.497703 | 1.534954 | 2.080279 | 2.151055 | 2.236471 | 2.304996
76 76 1.4292 | 1.4588 1.4956 1.5312  |2.0731 |2.1416 |2.2396 |2.3071
77 77 1.439664 | 1.465165 | 1.503548 | 1.539722 | 2.071598 | 2.147701 | 2.242156 | 2.303232
78 78 1.433901 | 1.466795 | 1.503444 | 1.53819 |2.073923 | 2.145071 | 2.232468 | 2.299163
79 79 1.436844 | 1.463574 |1 1.503543 | 1.539327 | 2.067377 | 2.140655 | 2.23727 |2.31074
80 80 1.444068 | 1.464769 | 1.508377 | 1.540895 | 2.062756 | 2.13683 [2.21131 [2.270095
81 81 1.433847]1.460197 | 1.501589 | 1.541435 | 2.070633 | 2.139331 | 2.217828 | 2.273947
82 82 1.442464 |1 1.466318 | 1.508148 | 1.543083 | 2.054322 | 2.119275 {2.203941 | 2.275865
83 83 1.442451 | 1.463152 | 1.507626 | 1.54207 |2.061929 |2.127394 |2.210412 | 2.262472
84 84 1.458251|1.476163 | 1.511322 | 1.545956 | 2.051601 |2.1092 | 2.193873 | 2.258537
85 85 1.458688 | 1.481346 | 1.51606 |1.54667 |2.060418 |2.12631 |2.212648 |2.263541
86 86 1.446723 |1 1.468319 | 1.511038 | 1.548264 | 2.06272 |2.135849 |2.227847 | 2.281167
87 87 1.45332711.474434 1 1.514947 | 1.545968 | 2.05162 |2.107238 |2.192846 | 2.259249
88 88 1.450176 |1 1.47974 |1.517669 | 1.554077 | 2.05728 |2.122652 |2.214716 | 2.260289
89 89 1.455825]1.480176 | 1.515187 | 1.551395 | 2.050185 | 2.117866 | 2.197247 |2.249144
90 90 1.455634 | 1.475919 | 1.514304 | 1.553079 | 2.042438 | 2.114433 [ 2.196932 | 2.24993
91 91 1.453364 | 1.475967 | 1.516932 | 1.550096 | 2.041663 | 2.107722 | 2.188264 | 2.242855
92 92 1.46558711.48494 |1.521538 | 1.554718 | 2.039568 | 2.095843 |2.17162 |2.23892
93 93 1.457013 | 1.480448 | 1.519246 | 1.553827 | 2.039026 | 2.109288 | 2.187618 | 2.25272
94 94 1.461773|1.484935 | 1.523765 | 1.560246 | 2.043155 | 2.102259 | 2.186969 | 2.241609
95 95 1.463078 | 1.489978 | 1.529259 | 1.561538 | 2.039663 | 2.096447 | 2.175294 | 2.222716
96 96 1.467567|1.490933 | 1.528861 | 1.557905 | 2.034803 | 2.092863 | 2.169897 | 2.213948
97 97 1.469706 | 1.492761 | 1.532295 | 1.563851 | 2.036021 | 2.101071 | 2.173052 | 2.220081
98 98 1.461158 |1.489923 | 1.524355 | 1.55932 |2.035924 |2.093527 |2.168113 |2.217991
99 99 1.477965 | 1.496951 | 1.532544 1 1.565948 | 2.038728 | 2.101296 | 2.180465 | 2.232661
100 100 1.473715]1.496754 | 1.528777 | 1.562641 | 2.031456 | 2.094268 | 2.170524 | 2.222065




Tablo 3. Regresyon analizi ile elde edilen pivot (2) nin kuantil degerleri

18

o — 0,9950 0,9900 0,9750 0,9500 0,0500 0,0250 0,0100 0,0050

m

5 1.0178321.03125 |1.057213|1.087262 |3.044292 |3.68008 |4.59771 |5.53379
6 1.040863 | 1.056859 | 1.088028 | 1.122486 | 2.93661 |3.47884 |4.26047 |5.02427
7 1.061368 |1.079442 | 1.114521 [ 1.152152 | 2.85073 |3.32407 |4.00483 |4.64621
8 1.079874 |1.099656 | 1.137732 | 1.177696 | 2.78016 |3.20066 |3.80357 |4.35394
9 1.096751 |1.117953 | 1.15836 |1.200064 |2.72085 |3.09953 |3.64054 [4.12092
10 1.112267|1.134664 |1.1769 |1.21991 |2.67011 |3.0149 [3.50553 [3.93063
11 1.126626 | 1.150036 | 1.193716 | 1.237706 | 2.62607 |2.94286 |3.39169 |3.77218
12 1.139989 |1.164261 | 1.209082 | 1.253804 | 2.5874 |2.88066 |3.2943 |3.63816
13 1.152481|1.177492 |11.223212|1.268474 | 2.55311 |2.82635 |3.20994 |3.52327
14 1.164206 | 1.18985 |1.236277|1.281927 |2.52245 |2.77844 |3.13611 |3.42368
15 1.175248 11.201438 | 1.248413 | 1.294329 1 2.49484 |2.73581 |3.07092 |3.33651
16 1.185678 |1.212337|1.2597321.305819 | 2.4698 |2.69762 |3.01289 |3.25957
17 1.195557|1.22262 |1.270327|1.316506 |2.44699 |2.66316 |2.96089 |3.19114
18 1.2049351.232345 | 1.280277 | 1.326484 | 2.42609 |2.6319 |2.91401 |3.1299

19 1.213858 |1.241564 | 1.289647 | 1.335831 | 2.40686 |2.60339 |2.87152 |3.07476
20 1.222362 |1.250323 1 1.298494 | 1.344613 | 2.3891 | 2.57728 |2.83281 |3.02486
21 1.230483 | 1.258659 | 1.306867 | 1.352886 | 2.37264 |2.55325 [2.7974 [2.97948
22 1.23824911.266607 | 1.314808 | 1.360699 | 2.35733 |2.53107 |2.76488 |2.93805
23 1.245687|1.274197 | 1.322355|1.368093 | 2.34306 |2.51051 |2.7349 |2.90006
24 1.252821|1.281455|1.329539 | 1.375106 | 2.3297 2.49141 |2.70717 |2.86511
25 1.25967 |1.288406|1.336389 |1.381771 |2.31718 |2.4736 |2.68144 |2.83285
26 1.2662551.295071 | 1.342931 | 1.388114 | 2.30542 |2.45695 |2.65751 |2.80298
27 1.29574911.324715|1.37174 |1.415815|-2.25576 |2.38766 |2.5591 |2.68172
28 1.301051|1.330009 | 1.376838 | 1.42068 |-2.24732 |2.37604 |2.54281 |2.6619

29 1.306181|1.335119|1.381747 | 1.425354 | -2.2393 |2.36503 |2.52743 |2.64325
30 1.311146 |1.340056 | 1.386478 | 1.429849 | -2.23165 |2.35458 |2.51288 |2.62567




Tablo 3. Devami

19

o — 0,9950 0,9900 0,9750 0,9500 0,0500 0,0250 0,0100 0,0050
m

31 1.3159551.344829 11.391041 | 1.434177 |2.22436 |2.34464 |[2.4991 |2.60908
32 1.320616 | 1.349446 | 1.395447 | 1.438347 | 2.21739 |2.33518 |2.48603 |2.5934
33 1.325136|1.353915 |11.399703 | 1.442369 | 2.21074 |2.32616 |2.47361 |2.57855
34 1.3295211.358244 |11.403818 | 1.446251 | 2.20436 |2.31756 |2.4618 |2.56447
35 1.33377911.362439 |1 1.407799 | 1.450002 | 2.19826 |2.30933 |2.45055 |2.5511
36 1.337915|1.366507 | 1.411654 | 1.453627 |2.1924 |2.30147 |2.43983 [2.5384
37 1.34193411.370454 | 1.415388 | 1.457134 | 2.18678 |2.29394 |2.42959 |2.52631
38 1.3458411.374286 | 1.419007 | 1.46053 |2.18138 |2.28672 |2.41981 |2.51479
39 1.349642 |1.378007 | 1.422518 | 1.463819 | 2.17618 |2.27979 |2.41045 |2.5038
40 1.35334 |1.381622|1.42592411.467007 |2.17119 |2.27314 |2.4015 |2.4933
41 1.356941 |1.385137|1.429232|1.470099 |2.16637 |2.26675 |2.39291 |2.48328
42 1.360447 | 1.388554 | 1.432446 | 1.473099 | 2.16173 |2.26061 |2.38468 |2.47368
43 1.363863 |1.391879 | 1.435569 | 1.476012 | 2.15726 |2.25469 |2.37678 |2.4645
44 1.36719311.395115|1.438606 | 1.478843 |2.15294 |2.24899 |2.36919 |2.45569
45 1.370438 | 1.398266 | 1.44156 |1.481594 |2.14877 |2.24349 |2.36189 |2.44725
46 1.373604 |1.401335|1.444436 | 1.484269 | 2.14474 |2.23818 |2.35486 |2.43914
47 1.376692 |1.404325|1.447235|1.486871 | 2.14084 |2.23306 |2.3481 |2.43136
48 1.379706 |1.40724 |1.449962 |1.489404 |2.13706 |2.22812 |2.34158 |2.42387
49 1.382649 |1.410081 | 1.45262 |1.491871 |2.13341 |2.22334 |2.3353 |2.41667
50 1.38552211.412852 |1.45521 |1.494274 2.12988 |2.21871 |2.32924 |2.40974
51 1.388328|1.415556 |1.457736 |1.496615 |2.12645 |2.21424 |2.32339 |2.40306
52 1.39107 |1.418195]1.4602 |1.498898 |2.12312 |2.2099 |2.31773 |2.39662
53 1.393749 11.420771 | 1.462604 | 1.501125 | 2.1199  |2.2057 |2.31227 |2.39041
54 1.396369 | 1.423286 | 1.464952 | 1.503297 | 2.11677 |2.20163 |2.30699 |2.38442
55 1.39893 |1.425742|1.467243 |1.505417 |2.11373 |2.19768 |2.30187 [2.37863
56 1.401435]1.428142|1.469482|1.507487 | 2.11078 |2.19385 |2.29692 |2.37304
57 1.403885|1.430488 | 1.471669 | 1.509509 | 2.10791 |2.19013 |2.29213 [2.36763
58 1.406283 |1.432781 |1.473807 | 1.511484 |2.10512 |2.18652 |2.28748 |2.3624
59 1.40863 |1.4350221.475897|1.513414 12.10241 |2.18301 |2.28298 |2.35734
60 1.41092711.437214 11.47794 |1.515301 |2.09977 [2.1796 |2.27861 |2.35244




Tablo 3. Devami

20

o — 0,9950 0,9900 0,9750 0,9500 0,0500 0,0250 0,0100 0,0050
m

61 1.4131771.439358 11.479939 | 1.517146 |2.0972  |2.17628 |2.27437 |2.34769
62 1.41538 |1.441456 |1.481895|1.518951 12.0947 |2.17305 |2.27026 |2.34309
63 1.4175371.443509 | 1.483809 | 1.520717 | 2.09226 |2.16991 |2.26626 |2.33863
64 1.4196511.445519|1.485683 | 1.522445 | 2.08988 |2.16685 |2.26238 |2.33431
65 1.42172311.447486 | 1.487517 | 1.524137 | 2.08757 |2.16388 |2.2586 |2.33011
66 1.42375311.449413 |11.489314 | 1.525793 | 2.08531 |2.16097 |2.25493 |2.32604
67 1.425743 11.4513 1.49107311.527416 | 2.08311 |2.15814 |2.25136 |2.32208
68 1.427694 |1.453148 | 1.492798 | 1.529005 | 2.08096 |2.15538 |2.24789 [2.31823
69 1.429608 | 1.454959 |1 1.494487 | 1.530562 | 2.07887 |2.15269 |2.24451 |2.3145
70 1.431484|1.45673311.496144 |1.532089 |2.07682 |2.15007 |2.24122 |2.31087
71 1.433325|1.458473 |11.497768 | 1.533585 |2.07482 |2.14751 |2.23801 [2.30733
72 1.4351311.460178 |11.49936 |1.535053 |2.07287 |2.14501 |2.23488 |2.30389
73 1.436903 11.461849 | 1.500922 | 1.536492 | 2.07096 |2.14256 |2.23184 |2.30055
74 1.438642 |1.463489 | 1.502454 | 1.537903 | 2.0691 |2.14018 |2.22887 |2.29729
75 1.440349 |11.465096 | 1.503957 | 1.539288 | 2.06727 |2.13785 |2.22597 |2.29412
76 1.442025|1.466674 | 1.505432 | 1.540647 | 2.06549 |2.13557 |2.22314 [2.29103
77 1.44367 |1.468221|1.50688 |1.541982|2.06375 |2.13334 |2.22039 |2.28802
78 1.445286 |1.469739 | 1.508301 | 1.543291 | 2.06204 |2.13116 |2.21769 |2.28508
79 1.446873 |11.471229 |1 1.509696 | 1.544577 | 2.06038 |2.12903 |2.21507 |2.28222
80 1.4484311.472692 | 1.511067 | 1.54584 |2.05874 |2.12695 |2.2125 |2.27942
81 1.449962 |1.474127 | 1.512413 | 1.547081 | 2.05714 |2.12491 |2.20999 |2.2767
82 1.451466 |1.475537|1.513735|1.5483  |2.05558 |2.12291 |2.20754 |2.27404
83 1.452944 11.476921 | 1.515034 | 1.549497 | 2.05404 |2.12095 |2.20514 |2.27145
84 1.45439711.47828 |1.51631 |1.550674 |2.05254 |2.11904 |2.2028 |2.26891
85 1.45582411.479615 |1.517564 | 1.551831 |2.05107 |2.11716 |2.20051 |2.26644
86 1.4572271.480927 | 1.518797 | 1.552968 | 2.04963 |2.11533 |2.19827 |2.26402
87 1.458607 |1.482215|1.520009 | 1.554086 | 2.04821 |2.11352 |2.19608 |2.26166
88 1.459963 |1.483481 | 1.521201 | 1.555186 |2.04683 |2.11176 |2.19394 |2.25935
89 1.461297|1.484725|1.522373 1.556267 | 2.04547 |2.11003 |2.19184 |2.25709
90 1.462608 | 1.485948 | 1.523525|1.557331 |2.04414 |2.10833 |2.18978 |2.25488
91 1.463898 |1.487149 | 1.524659 | 1.558377 | 2.04283 |2.10667 |2.18777 |2.25272
92 1.465167 | 1.488331 | 1.525774 [ 1.559407 | 2.04154 |2.10504 |2.1858 |2.25061
93 1.466415|1.489492 |1.526871 | 1.56042 |2.04029 |2.10343 |2.18387 |2.24854
94 1.46764311.490634 | 1.52795 |1.561418 |2.03905 |2.10186 |2.18198 |2.24652
95 1.4688511.491757 |1.529013 [1.562399 |2.03784 |2.10032 |2.18013 |2.24454
96 1.47004 |1.492862 |1.530058 | 1.563366 |2.03665 |2.09881 |2.17831 |2.2426
97 1.4131771.439358 11.479939 | 1.517146 |2.0972  |2.17628 |2.27437 |2.34769
98 1.41538 |1.441456 |1.481895|1.518951 12.0947 |2.17305 |2.27026 |2.34309
99 1.4175371.443509 | 1.483809 | 1.520717 | 2.09226 |2.16991 |2.26626 |2.33863
100 1.4196511.445519|1.485683 | 1.522445 |2.08988 |2.16685 |2.26238 |2.33431
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Analiz 1: ¢ =0.99 i¢in tahmin edilen model asagidadir. Tahmin edilen modelde, C1

orneklem hacmi n, C2 ise kestirilecek kuantil degeridir.

Dependent
Model Tahmin Boliimii

Parametre
ismi

A

B

C

D

Bagimh

Bagimsiz

Model

R-Kare

Iterasyon

Tahmin Edilen Model

Curve Fit Report
alpha=0,99
Parametre Asimptotik
Tahmini Standard Hata
1,572425 1,918742E-02
0,7438802 0,043417
3,815007E-02 1,810748E-03
0,5508873 4,583861E-02
C2
Cl
C2=A-(A-B)*EXP(-(C*|C1|)"D)
0,997904
5

%95 lik

Alt Sitmr
1,534317
0,6576502
3,455377E-02
0,4598479

(1.572425)-((1.572425)-(.7438802)) *EXP(-((3.815007E-02) *(ABS(C1)))(.5508873))

Probability Plot of Residuals of C2

Residuals of C2

C2

00
Expected Normals

1,5

1,4

1,3

1.1

1,0

15 3,0

00 -
001

00 ]

Residuals of C2

00 1

) —

Residual vs C1

%95 lik

Ust Siir
1,610533
0,8301101
4,174637E-02
0,6419268

0,0

25,0

C1

Plot of C2=A-(A-B)*EXP(-(C*|C1|)"D)

50,0 75,0

100,0



22

Analiz 2: a =0.975 i¢in tahmin edilen model asagidadir. Tahmin edilen modelde, C1

orneklem hacmi #n, C3 ise kestirilecek kuantil degeridir.

Curve Fit Report
Dependent alpha=0,975
Model Tahmin Boliimii
Parametre Parametre Asimptotik %95 lik %95 lik
Ismi Tahmini Standard Hata Alt Simir Ust Simir
A 1,585828 1,351398E-02 1,558988 1,612668
B 0,6947767 0,043154 0,6090692 0,7804843
C 4,779498E-02 2,677602E-03 4,247703E-02 5,311292E-02
D 0,5212668 3,535855E-02 0,4510416 0,5914919
Bagimh C3
Bagimsiz Cl
Model C3=A-(A-B)*EXP(-(C*|C1|)"D)
R-Kare 0,998702
Iterasyon 5
Tahmin Edilen Model

(1.585828)-((1.585828)-(.6947767))*EXP(-((4.779498E-02)*(ABS(C1)))(.5212668))

Probability Plot of Residuals of C3 Residual vs C1
0,0 4
00 |
™ o) i
O O
kel ksl
[2] [2] o
© © 0,0 -
= =
S S
[7] [7]
[0} [0}
14 4 1
0,0 4
-30 1,5 0,0 15 3,0 0,0 25,0 50,0 75,0 100,0
Expected Normals C1

Plot of C3=A-(A-B)*EXP(-(C*|C1)"D)

C3
— — —
w ‘o ko))

-
N
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Analiz 3: « =0.95 i¢in tahmin edilen model asagidadir. Tahmin edilen modelde, C1

orneklem hacmi n, C4 ise kestirilecek kuantil degeridir.

Model Tahmin Boliimii

Parametre Parametre Asimptotik %95 lik %95 lik
smi Tahmini Standard Hata Alt Simir Ust Simir
A 1,634777 1,299179E-02 1,608974 1,66058

B 0,4651898 7,827758E-02 0,3097237 0,6206558
C 8,551861E-02 1,058859E-02 6,448875E-02 0,1065485
D 0,4104668 3,023028E-02 0,3504269 0,4705068
Bagimh C4

Bagimsiz Cl

Model C4=A-(A-B)*EXP(-(C*|C1|)"D)

R-Kare 0,999186

Iterasyon 9

Tahmin Edilen Model

(1.634777)-((1.634777)-(.4651898))*EXP(-((8.55186 1 E-02)*(ABS(C1)))*(.4104668))

Probability Plot of Residuals of C4 Residual vs C1

0,0 4
00 |

< < i

(&) (&)

kel ksl

[2] [2] i

© © 0,0

= =} 4

S S

[7] [7]

[0} [0}

14 o 1 . -
004 .

-30 1,5 0,0 15 3,0 0,0 25,0 50,0 75,0 100,0
Expected Normals C1

Plot of C4=A-(A-B)*EXP(-(C*|C1|)"D)

1,6

1,5

1,3

Cc4

1,2
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Analiz 4: ¢ =0.90 i¢in tahmin edilen model asagidadir. Tahmin edilen modelde, C1

orneklem hacmi #n, C5 ise kestirilecek kuantil degeridir.

Model Tahmin Boliimii

Parametre Parametre Asimptotik %95 lik
smi Tahmini Standard Hata Alt Simir Ust Simir
A 1,672461 1,203583E-02 1,648556 1,696365
B 6,269884E-02 0,1567126 -0,2485458 0,3739435
C 0,2073718 5,260377E-02 0,1028962 0,3118474
D 0,3265727 2,701914E-02 0,2729104 0,380235
Bagimh C5

Bagimsiz Cl

Model C5=A-(A-B)*EXP(-(C*|C1|)"D)

R-Kare 0,999430

Iterasyon 44

Tahmin Edilen Model

(1.672461)-((1.672461)-(6.26988

Probability Plot of Residuals of C5

Residuals of C5

Y - i —

4EB-02))*EXP(-((.2073718)*(ABS(C1)))(.3265727))

Residual vs C1

00 -
001

00 ]

Residuals of C5

00 1

) —

00
Expected Normals

-3,0

1,6

1,5

1,3

C5

1,2

%95 lik

50,0 75,0

C1

15 3,0 0,0 25,0

Plot of C5=A-(A-B)*EXP(-(C*|C1|)"D)

100,0
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Analiz 5: « =0.10 i¢in tahmin edilen model asagidadir. Tahmin edilen modelde, C1

orneklem hacmi n, C6 ise kestirilecek kuantil degeridir.

Model Tahmin Boliimii

Parametre Parametre Asimptotik %95 lik
Ismi Tahmini Standard Hata Alt Simr
A -1,923085 2,135232E-02 -1,965493
B -15,66164 8,009557 -31,56931
C 13,87601 27,07766 -39,90255
D 0,2166733 4,676172E-02 0,1238005
Bagimh C6

Bagimsiz Cl

Model C6=A-(A-B)*EXP(-(C*|C1|)"D)

R-Kare 0,997967

Iterasyon 239

Tahmin Edilen Model

(-1.923085)-((-1.923085)-(-15.66164))*EXP(-((13.87601)*(ABS(C1)))(.2166733))

%95 lik
Ust Siir
-1,880678
0,2460351
67,65457
0,3095461

100,0

Probability Plot of Residuals of C6 Residual vs C1
0,0 4
00 |
© © i
O o
ksl ksl ] s
2 < 00 - LA
> > 4 .
S S
[7] [7]
[0} [0}
4 4 1
0,0 4
-30 1,5 0,0 15 3,0 0,0 25,0 50,0 75,0
Expected Normals C1

Plot of C6=A-(A-B)*EXP(~(C*|C1|)"D)

-2,0 -

N
w

C6
N )
© o
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Analiz 6: « =0.05 i¢cin tahmin edilen model asagidadir. Tahmin edilen modelde, C1

orneklem hacmi n, C7 ise kestirilecek kuantil degeridir.

Asimptotik
Standard Hata
3,948557E-02
1615,416
5412299
7,480658E-02

C7=A-(A-B)*EXP(-(C*|C1|)"D)

Model Tahmin Boliimii
Parametre Parametre
ismi Tahmini
A -1,941461
B -474,0543
C 385831

D 0,1190874
Bagimh C7
Bagimsiz Cl

Model

R-Kare 0,996498
Iterasyon 1000
Tahmin Edilen Model

%95 lik

Alt Simr
2,019883
-3682,41
-1,036346E+07
2,948492E-02

(-1.941461)-((-1.941461)-(-474.0543))*EXP(-((385831)*(ABS(C1)))"(.1190874))

Residuals of C7

01 1

02—

0,1

Probability Plot of Residuals of C7

04+
001

00 ]

Residuals of C7

01]

-3,0

C7

-15

00
Expected Normals

T
15

3,0 0,0

Residual vs C1

.
. o .
T et 'u'."-'.“.'.:'- L

02t

%95 lik

Ust Siir
-1,863039
2734,301
1,113512E+07
0,2676597

25,0 50,0

C1

Plot of C7=A-(A-B)*EXP(-(C*|C1)"D)

100,0
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Analiz 7: a =0.025 i¢in tahmin edilen model asagidadir. Tahmin edilen modelde, C1

orneklem hacmi #n, C8 ise kestirilecek kuantil degeridir.

Model Tahmin Boliimii
Parametre Parametre Asimptotik %95 lik %95 lik
Ismi Tahmini Standard Hata Alt Stmir Ust Stmir
A 2,01684 5,569311E-02 2,127452 -1,906229
B -974,6003 4298,349 -9511,492 7562,292
C 220153,8 3519451 -6769780 7210088
D 0,1279754 9,822115E-02 -6,710024E-02 0,3230511
Bagimh C8
Bagimsiz Cl
Model C8=A-(A-B)*EXP(-(C*|C1|)"D)
R-Kare 0,992935
Iterasyon 1000
Tahmin Edilen Model
(2.01684)-((2.01684)-(-974.6003))*EXP(-((220153.8)*(ABS(C1)))"(.1279754))
Probability Plot of Residuals of C8 Residual vs C1
02 02
’ 011
8 8 1 .
S kS e . e, R A
02 - 02 -
T — T —
-30 15 00 15 30 00 25,0 50,0 75,0 100,0
Expected Normals C1
Plot of C8=A-(A-B)*EXP(-(C*|C1|)"D)
2,0 -
28
© i
O -3,5 i
43 ]
-5,0 T T T T T T T T T T T T T T T T T T 1
0,0 25,0 50,0 75,0 100,0
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Analiz 8: « =0.01 i¢cin tahmin edilen model asagidadir. Tahmin edilen modelde, C1

orneklem hacmi 7, C9 ise kestirilecek kuantil degeridir.

Asimptotik
Standard Hata
5,790014E-02
74881,91
9,654103E+08
0,1154059

C9=A-(A-B)*EXP(-(C*|C1|)"D)

Model Tahmin Boliimii
Parametre Parametre
ismi Tahmini
A 2,083265
B -9672,191
C 3,410865E+07
D 0,1092983
Bagimh Cc9
Bagimsiz Cl

Model

R-Kare 0,992194
Iterasyon 1000
Tahmin Edilen Model

%95 lik %95 lik

Alt Sitmr Ust Siir
2,19826 -1,968271
-158394,1 139049,8
-1,88328E+09 1,951497E+09
-0,1199078 0,3385045

(2.083265)-((2.083265)-(-9672.191))*EXP(-((3.410865E+07)*(ABS(C1)))(.1092983))

Residuals of C9

C9

0,3 4

Probability Plot of Residuals of C9

03 -
02 ]

00 ]

Residuals of C9

02 1

0,0 15

Expected Normals

3,0 0,0

Residual vs C1

03

25,0 50,0 75,0 100,0

C1

Plot of C9=A-(A-B)*EXP(-(C*|C1|)"D)
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3. SANSURLU DURUM ICiN ARALIK TAHMINI

Bu boliimde, Weibull, Burr XII ve Gompertz dagilimi i¢in ilerleyen tiir sansiirlemeye

dayali aralik tahmini tartisilacaktir.
3.1. Weibull Dagilimi Durumu

Weibull dagiliminin olasilik yogunluk ve dagilim fonksiyonu
f(x):ﬁﬂ,‘ﬂxﬂ_' exp{f(ﬂf'x)ﬂ} , x>0, A>0, >0 (3_1)

F(x)= l—exp{f(ﬂf'x)ﬂ } (3.2)
olarak verilir.
X2 <X} <-.<X®  Weibull dagilimindan ilerleyen tiir sansiirlii 6rneklem

Lim:n 2:m:n m:m:n

olmak tizere asagidaki doniistim gdzoniine alinsin.

R ﬁ
YR :(XT] . i=L2K.m. (3.3)

Kolayca goriilebilir ki YR

imn?

i=1,2,K,m standart istel ilerleyen tiir sansiirli sira

istatistikleridir. Esitlik (3.3), Esitlik (1.4) de yazildiginda asagidaki (3.4) nolu esitlikte

verilen pivot elde edilir.

" xY
1+7)] =
I G CO
Hm Y(]+rl-)/n - ¥ g (+5)/n
{4
ZZ](1+@)(Xl.ﬂ)/n

s , (3.4)

[T ()

, burada X, ve Y, kisaltma igin swrasiyla, X ve YX

im:n im:n

@ (f)=

yerine kullanilmistir. Bundan
sonraki kisimda da ayni kisaltmalar kullanilacaktir. Pivot (3.4) kullanilarak f i¢in

(1-a)% lik giiven arahg
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C ) (xS )i

1-t/2 Hm (Xﬂ)(Hri)/n <®
i=I\" 1

olup @ , P(CD > CDZ) = a esitligini saglayan degerdir (Akdogan ve ark., 2013).

Pl ® wa |=1-a (3.5)

Pivot (3.4), B ya gore ciddi monoton ise (3.5) de verilen giiven aralimin alt ve iist
limit degerleri tek olarak belirlenebilir. Bu tezde (3.4) nin S ya gore ciddi artanligi

gosterilememistir. Ancak farkli data ve sansiir semalar1 i¢in (3.4) nin grafikleri Sekil 1-3
de verilmistir. Sekil 1-3 den (3.4) nin ciddi artan oldugu sonucu c¢ikarilabilir fakat bu

sonucun kesin oldugu anlamina gelmez.

12

oF)
T

1 1 Il Il Il Il L
0 2 4 6 8 10 12 14
B

Sekil 1. Esitlik (3.4) da verilen pivotun x;, =0.1,0.3,2.4,3.2, n=8 m=4 ve
R =(1,0,2,1) i¢in B ya gore grafigi

Sekil 2. Esitlik (3.4) da verilen pivotun x, =1.2,3.2,6.5,7.8, n=8, m=4 ve
R =(1,0,2,1) i¢in B ya gore grafigi
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@)

0.5

0

1
0 2

I
4

Sekil 3. Esitlik (3.4) da verilen pivotun x; =0.1,0.3,0.6,0.9, n=8 m=4 ve

R =(1,0,2,1) i¢in B ya gore grafigi

Uygulama

n=10 ve R=(n,n,n,r,r)=(LLLL1) i¢in A=1 ve pB=4 parametreli

Weibull dagilimindan tiretilen ilerleyen tiir sanstirlii 6rneklem Tablo 4 de verilmistir.

Tablo 4. Weibull dagilimndan iiretilen ilerleyen tiir sansiirlii rneklem

i 1 2 3 4 5
X, 0.3662 | 0.6783 | 0.6807 0.8338 1.0870
PR 1 1 1 1
Tablo 1 den, CD*(O'OS) =3.073 ve CD*(O'%) =1.090 olarak bulunur. Esitlik (3.5) yardimiyla

S parametresi icin 90% giiven aralig1 (1.2165,5.1727) seklinde elde edilir.
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Tablo 5. Asimptotik ve kesin giliven araliklarinin kapsama olasiliklari(Nominal seviye

%95)
Aral. uz. | Aral. uz.
m|miR| Asimp. | Kesin Asimp. |Kesin
10{8 [(2,0,0,0,0,000) | 1.221 | 6.28 | 0.8810 | 0.9501 | 3.8495 | 4.0802
(1,1,0,0,0,0,0,0)| 1.203 | 4.812 | 0.8783 | 0.9485 | 3.8177 | 3.8090

127 {(4,0,0,1,0,0,0) | 1.199 | 6.752 | 0.8580 | 0.9294 | 3.9618 | 3.7903
(2,3,0,0,0,0,0) | 1.177 | 9.267 | 0.8657 | 0.9747 | 3.8232 | 4.5083

18[12 [, =6 n =0 | 1495 | 11.663 | 0.9043 | 0.9504 | 2.8223 | 3.4665
no=dm =25 | 1453 | 8100 | 09058 | 0.9456 | 2.7803 | 3.1441
n=3n =11 1359 | 6082 | 09075 | 0.9404 | 2.8784 | 3.0664
n=1y=1n

30|18 |5, =0, =3x| 179 | 1269 | 09212 | 09525 | 2.1681 | 2.8015
no=0n, =3n 1658 | 9285 | 09212 | 0.9482 | 2.2083 | 2.8202
"';i - E"": =%7l 741 | 10008 | 09219 | 09377 | 2.2676 | 2.9175

Tablo 5 de S parametresi icin MLE tahmin edicilerinin asimptotik dagilimindan(Fisher

bilgi matrisinden) faydalanarak olusturulan giiven araliklar1 ile (3.5) da verilen kesin

giiven araliklarin kapsama olasiliklar1 ve aralik uzunluklari verilmistir. Tablo 5. den f

parametresi i¢in giiven araligi olarak (3.5) de verilen araligm kullanilmasmin daha

dogru olacagi sonucuna varilmistir. Ayrica, bliyiik 6rneklem durumunda iki arali§inda

performanslar1 birbirine yaklasmaktadir.
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3.2. Burr XII Dagilimi Durumu

Burr XII dagiliminin olasilik yogunluk ve dagilim fonksiyonu

@)= 142V x50, B0, 450 (3.6)

F(x)=1-(1+x*)" (3.7)
olarak verilir.
X2 <X} <.e<X®  Burr XII dagilimindan ilerleyen tiir sansiirlii

Lim:n 2:m:n m:m:n

orneklem olmak iizere asagidaki doniisiim gdzoniine alinsin.

yR zmog{1+()(l.‘?w)”}, i=1,2,K ,m (3.8)

im:n

Kolayca goriilebilir ki YR

imn?

i=1,2K,m standart istel ilerleyen tiir sansiirli sira

istatistikleridir. Esitlik (3.8), Esitlik (1.4) de yazildiginda asagidaki (3.9) nolu esitlikte

verilen pivot elde edilir.

ZZ1(1+1;)YI./n B ZZ]{(1+l;)llog(l+Xiﬂ)}/n
[T I aoe (e x)"

~ ZZ](1+1;)log(1+Xl.ﬂ)/n

m (1+5)/n
Hi:] log(l +Xl.ﬁ)
Pivot (3.9) kullanilarak S i¢in (1 - a)% lik giiven araligi

. 2ji](1+1;)log(l+Xl.ﬁ)/n .
1-a/2 Hillog(HXiﬂ )(l+"i)/n

olup @ , P(CD > CDZ) = q esitligini saglayan degerdir (Akdogan ve ark., 2013).

®(p)=

(3.9)

Pl @

=l-a (3.10)

Pivot (3.9), [ ya gore ciddi monoton ise (3.10) de verilen giiven araligmin alt ve st
limit degerleri tek olarak belirlenebilir. Bu tezde (3.9) nin S ya gore ciddi artanlig:

gosterilememistir. Ancak farkli data ve sansiir semalari i¢in (3.9) in grafikleri Sekil 4-6
de verilmistir. Sekil 4-6 den (3.9) in ciddi artan oldugu sonucu ¢ikarilabilir fakat bu

sonucun kesin oldugu anlamina gelmez.
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7000

6000 - b

5000 - -

4000 - 1

()

3000 - b

2000 - b

1000 - b

Sekil 4. Esitlik (3.9) de verilen pivotun x;, =0.1,0.3,2.4,3.2, n=8 m=4 ve

R =(1,0,2,1) i¢in B ya gore grafigi

I I I I I I I I I
0 2 4 6 8 10 12 14 16 18 20
B

Sekil 5. Esitlik (3.9) de verilen pivotun x;, =1.2,3.2,6.5,7.8, n=8, m=4 ve
R =(1,0,2,1) i¢in B ya gore grafigi

2500

2000

1500 -

()

1000 -

I L L I L
0 2 4 8 8 10 12 14 16 18 20
B

Sekil 6. Esitlik (3.9) de verilen pivotun x; =0.1,0.3,0.6,0.9, n=8 m=4 ve
R =(1,0,2,1) i¢in B ya gore grafigi
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Uygulama

n=10 ve R=(r,r,n,7,r)=(11111) i¢in 2 =2 ve pB =2 parametreli Burr

XII dagilimindan iiretilen ilerleyen tiir sansiirlii 6rneklem Tablo 6 de verilmistir.

Tablo 6. Burr XII dagilimndan tiretilen ilerleyen tiir sansiirlii 6rneklem

i 1 2 3 4 5
x| 0.2816 |0.4235 [0.5899 [0.6755 |0.8387
r 1 1 1 1 1

Tablo 1 den, CD*(O'OS):3.073 ve @ =1.090 olarak bulunur. Esitlik (3.10)

(0.95)

yardimiyla [ parametresi i¢in 90% giiven araligi (1.1324,5.0725) seklinde elde edilir.

3.3. Gompertz Dagilimi Durumu

Gompertz dagilimiin olasilik yogunluk ve dagilim fonksiyonu
£(x)=Aexp(Br)expl- A8 [exp(Br) 1], x>0,8>0,4>0 (3.11)

F(x)=1-exp{- 18" [exp(Br)-1]} (3.12)
olarak verilir.
XR <X} <--< XX =~ Gompertz dagilimindan ilerleyen tiir sansiirli drneklem

olmak tlizere asagidaki doniistim gdzoniine alinsin.

Y, =%{exp(ﬁ){§m)—1}, i=1,2,K,m (3.13)

Kolayca goriilebilir ki YX |i=1,2K,m standart iistel ilerleyen tiir sansiirlii sira

istatistikleridir. Esitlik (3.13), Esitlik (1.4) de yazildiginda asagidaki (3.14) nolu esitlikte

verilen pivot elde edilir.

S (1+5)Y,/n zi1(1+’?)ﬁ(€'ﬂx’—1)/n
CD(ﬁ): 1 (n)in m A (1+5,)/n
g 1.5 (™ -1)

i=l1

bl on

. _ (1+r)/n
" (e —1)
i
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Pivot (3.14) kullanilarak g i¢in (1 - a)% lik giiven araligi

. " (1+r) (e =1)/n
2 (1) 1)

m " (1+5)/n al2
,] e’ ’—1)
i

“1-a (3.15)
olup @ , P(CD > CDZ) = q esitligini saglayan degerdir (Akdogan ve ark., 2013)

Pivot (3.14), B ya gore ciddi monoton ise (3.15) de verilen giiven araligmin alt ve tist
limit degerleri tek olarak belirlenebilir. Bu tezde (3.14) nin S ya gore ciddi artanligi

gosterilememistir. Ancak farkli data ve sansiir semalar1 i¢in (3.14) nin grafikleri Sekil 7-
9 de verilmistir. Sekil 7-9 den (3.14) {in ciddi artan oldugu sonucu ¢ikarilabilir fakat bu

sonucun kesin oldugu anlamina gelmez.

17

L)

Sekil 7. Esitlik (3.14) da verilen pivotun x, =0.1,0.3,2.4,3.2, n=8 m=4 ve

R =(1,0,2,1) i¢in B ya gore grafigi
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@(B)
N

0 2 4 6 8 10 12 14 16 18 20

Sekil 8. Esitlik (3.14) da verilen pivotun x, =1.2,3.2,6.5,7.8, n=8, m=4 ve
R =(1,0,2,1) i¢in B ya gore grafigi

o 2 n s 8 1;?
Sekil 9. Esitlik (3.14) da verilen pivotun x, =0.1,0.3,0.6,0.9, n=8 m=4 ve
R =(1,0,2,1) i¢in B ya gore grafigi
Uygulama

n=10 ve R=(r,n,n,r,r)=(LLLL1) i¢cin 1=2 ve S=3 parametreli

Gompertz dagilimindan iiretilen ilerleyen tiir sansiirlii 6rneklem Tablo 7 te verilmistir.

Tablo 7. Gompertz dagilimndan tiretilen ilerleyen tiir sansiirlii 6rneklem

i 1 2 3 4 5

X, 0.1029 0.1191 0.1739 0.2478 0.2996

p 1 1 1 1 1
Tablo 1 den, ®° _ =3.073 ve ® .. =1.090 olarak bulunur. Esitlik

yardimiyla 8 parametresi i¢in 90% giiven araligi (1.0228,9.5704) seklinde elde edilir.

(0.05)

(0.95)
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4. SONUCLAR VE ONERILER

Bu tez c¢aligmasinda, ilerleyen tiir sansiirlii 6rnekleme dayali giiven araligi
olusturmada kullanilan bir pivotun kuantil degerleri simulasyon yardimiyla
tablolastirilmistir. Tam oOrneklem durumunda, kuantil degerlerini kestirmek i¢in
regresyon modelleri elde edilmistir.

Calismada ele alinan pivotun ciddi monotonlugu Weibull, Burr XII ve Gompertz
dagilimlar1 icin tartisilabilir. Tip-1I sansiirli 6rneklem durumunda farkli regresyon

modelleri Onerilebilir.
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