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USTEL VE Ki-KARE DAGILIMLARI ARASINDAKI
TLISKININ SIMULASYON ILE URETIiLEN RANDOM
SAYILARLA GOSTERILMESI

Yalcin KARAGOZ

Cumhuriyet Universitesi IIBF, Isletme Boliimii

Ozet

Bu caligmada iistel ve Ki-Kare dagilimlari hakkinda genel bilgiler verilmis ve
aralarindaki iliski teorik olarak incelenmistir. Bu dagilimlar i¢in bilgisayar ortaminda
simiilasyon teknigi ile random say1 tretimi yapilmistir. Bu amagla, iistel ve Ki-Kare
dagilimlarinin programlari, delphi programlama dili kullanilarak yapilmistir. Herbir dagilim
icin 1000 adet random say1 iiretilmistir. Bu random sayilar arasindaki iliskinin belirlenmesi
icin Ki-Kare uygunluk testi yapilmustir.

Anahtar Kelimeler: Olasilik, Dagilimlar arasindaki iliski, Random Sayilar, Simiilasyon,
Random Say1 Uretimi

Abstract

Demonstration of Relationship between Exponential and Chi-Square Distributions With
Random Numbers Produced by Simulation

In this study, the general information about exponential and Chi-Square distributions
have been given and relation between them have been examined theoretically. For these
distributions random numbers have been generated by the simulation method in computer.
For this purpose, programmes of exponential and Chi-Square distributions have done by
using delphi programming language. For each distributions 1000 random numbers have
been generated. For determination of relation between this random numbers the Chi-Square
goodness-of-fit test have been done.

Keywords: Probability, Relation Between Distributions, Random numbers, Simulation,
Random Numbers Generation
GIRIS
Ustel ve Ki-Kare dagilimlar1 arasindaki teorik iliskiyi, iiretilecek random
sayilarla da gostermek igin, bu dagilimlarin belirli parametrelerine gore iiretilecek

olan random say1 degerleri arasindaki uygunluk incelenecek ve %5 Onem
seviyesinde Ki-Kare uygunluk testi yapilacaktir.

1. USTEL VE Ki-KARE DAGILIMLARI VE ARALARINDAKI
ILISKI ICIN TEORIK BILGILER

a) Ustel Dagilim

Ustel Dagilimin Olasilik Yogunluk Fonksiyonu:
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X random degisken ve o > 0 olmak {izere,

re™ , x>0 igin
f(x)=
0 , diger durumlarda

fonksiyonuna, iistel dagilimin olasilik yogunluk fonksiyonu denilir. Fonksiyondaki
A skala parametresidir.

Ustel Dagilimin Birikimli Olasilik Yogunluk Fonksiyonu:

Ustel dagilimm birikimli fonksiyonu, olasilik yogunluk fonksiyonundan

X

X 1 x

F) = [hedt=a—e™ | =—™| = e —e")=1-e™
0 -A 0 0

olarak elde edilir ve

F(x) = l-e™ , x>0 i'c;i'n
0 , x<0 1¢in

biciminde yazilir.
b) Ki-Kare Dagilimi
Ki-Kare Dagiliminin Olasilik Yogunluk Fonksiyonu:
X random degigsken ve ntamsayi olmak iizere,
1 Xg‘l —x/2
f(x)=<T(n/2)2""
0

, O<x<ow

, x<0
fonksiyonuna, Ki-Kare dagilimin olasilik yogunluk fonksiyonu denilir. n dagilimin
serbestlik derecesini gosteren sekil parametresidir.

Ki-Kare Dagilimimin Birikimli Olasilik Yogunluk Fonksiyonu:

Ki-Kare dagilimimin birikimli fonksiyonu, olasilik yogunluk fonksiyonundan

t
n,oot

X 2 2 n-1 .-2x k
F(x):P(XSx):jt—'emdtzl-zﬂ x>0
) T(n/2)2 ~ K

bigiminde yazilir (Aytag 1999: 318).
¢) Ustel ve Ki-Kare Dagilimlar1 Arasindaki iliski
f(x)=ie™
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tistel dagilim fonksiyonunda A =1/2 alindiginda, serbestlik derecesi n = 2 olan
1

1 -
(x)=—¢ 2
% (%) 5

Ki-Kare dagilimi meydana gelir (Leemis 1986 143-144).
2. RANDOM SAYI URETIMI
Bu caligmada, random say1 iiretimi i¢in simiilasyon teknigi kullanilacaktir

Random sayilar; [0,1] araliginda diizglin (iniform) olarak dagilmis, her

birinin secilme olasilig1 digerine esit ve meydana gelis siralari birbirinden bagimsiz
olan sayilardir (Sariaslan, 1998: 74).

Simiilasyon; gercek sistemin modelinin tasarimlanmasi ve bu model ile,
sistemin isletilmesi amacina yonelik olarak, sistemin davranisini anlayabilmek
veya degisik stratejileri degerlendirebilmek (6lgiitler kiimesinin verdigi simirlar
iginde) i¢in deneyler yiiriitme siirecidir (Erkut 1992: 2).

Dagilimlarin Algoritmalari
a) Ustel dagihm:
Ustel dagilimin,

0 , x<0 i¢in
F(x) = o L
l-e , x>0 1¢in

birikimli olasilik yogunluk fonksiyonuna, ters doniisiim metodu uygulanarak,

_In(1-U)
A
bulunur. 1-U ifadesinde U random say1 olduguna gore U(0.1)’de random sayidir.

Dolayisiyla,
_InU

?\’ b
yazilir (Sahin 2000: 64;Pfeiffer 1990: 257; Kennedy-Gentle 1980: 177; Tuckwell

1988: 84; Bajpai-Calus-Fairley 1986 123 117; Kheir 1988: 128; Ripley 1987: 59;
Rice 1988: 58; Pritsker 1986: 713; Hoower-Perry 1990: 266).

U=Fx)=l-e™ =e™=1-U-Ix=h(l-U)=x =

X = 0<x<w

, A>0

Random say1 iiretimi:

1.U =U(0,1) iretilir.



200 KARAGOZ

2.X=— olarak hesaplanir ve sonu¢ dondiiriiliir.

b) Ki-Kare Dagilimi:

Z.,1=1,..,n olmak iizere, n tane bagimsiz standart normal dagilim i¢in

7} ,73,...,Z: toplann ile, n serbestlik dereceli Ki-Kare dagilim elde edilir ve

1
n
2 2
Xn ~ ZZI
i=1

biciminde yazilir (Ross1989: 491; Matloff 1988: 95,128-129; Sobol 1984: 81-82).
n’in degeri arttik¢a, standart normal dagilim, ki-kareye yaklagmaktadir (Dagpunar
1988: 128-129).

Random say1 {iretimi:

1. Z,,1=1,...,n bagimsiz standart normal dagilimu iretilir.

2. %1 &~ Z:Zl2 olarak hesaplanir ve sonu¢ dondiiriiliir.

i=1
3. DAGILIMLAR ARASINDAKI iLiSKiNIN BELIRLENMESI

Ustel dagilim ile Ki-Kare dagilimi arasindaki iliskiyi, iiretilen random
sayilarla da gostermek i¢in, n > 100 oldugu durumlarda giiglii bir test olan (Halag,
1998: 15) Ki-Kare uygunluk testi uygulanacaktir.

a) Ustel Dagilim ile Ki-Kare Dagilini Arasindaki fliski

1.3°de, ustel dagilm i¢in A =1/2 alinirsa; n =2 serbestlik dereceli Ki-
Kare dagilimi elde edildigi teorik olarak izah edilmistir. Burada, A =1/2
parametresine gore EK 3’de iiretilmis olan iistel dagilimin random say1 degerleri
ile, n =2 parametresi kullanilarak EK 4’de iiretilmis olan Ki-Kare dagiliminin
random say1 degerleri arasindaki uygunlugun tespiti i¢in Ki-Kare uygunluk testinin
uygulamasi asagida yapilmistir.

1. Hipotezler.

H,: A =1/2 igin iretilen iistel dagilimin random degerleri ile n =2 i¢in

iretilen Ki-Kare dagiliminin random degerleri arasinda iliski vardir.

H,: A=1/2 i¢in iretilen istel dagilimm random degerleri ile n =2 igin
tiretilen Ki-Kare dagiliminin random degerleri arasinda iliski yoktur.
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2. Test Istatistigi

Her iki dagilim i¢in elde edilen degerlerin birbirine uygun olup olmadigin

tespit etmek icin Ki-Kare testi uygulanirsa,

Tablo:1 Ki-Kare ve Ustel Dagilimlan i¢cin Ki-Kare Uygunluk Testi

Ustel icin Ustel igin Ki-Kare igin Ki-Kare icin Ki-Kare
random say1 araliklara diisen random say1 araliklara diisen uygunluk
araliklari random say1 araliklari random say1 testi
miktari miktari
0 -13 461 0 -13 484 1.09
1.3 - 26 279 1.3 - 26 247 4.15
26 — 39 125 26 — 39 119 0.30
39 - 52 63 39 - 52 73 1.37
52 - 6.5 38 52 - 6.5 33 0.76
65 - 78 17 65 - 78 21 0.76
7.8 — 9.1 7 7.8 — 9.1 8 0.13
9.1 - 104 3 9.1 - 104 9 4.00
104 - 11.7 2 104 - 11.7 2 0.00
11.7- 13 3 11.7- 13 2 0.50
13 - 18 2 13 - 18 2 0.00
Toplam 1000 1000 XZ =13.06

XZ =13.06 sonucu bulunur.

3. Karar Modeli ve Karar

Ustel ve Ki-Kare dagilimlarinda tahmin edilen parametre sayisi bir
oldugundan m =1 aliir (Akyol-Giirbiiz 2002: 24) ve kritik deger % tablosundan,

sd=r-1-m=11-1-1=9

o=0.05 } Xéos;g =16.92

olarak bulunur.

x> =13.06 < Xélos;g =16.92 oldugundan H, hipotezi kabul edilerek

A =1/2 igin tretilen tstel dagilimin random degerleri ile, n = 2 i¢in {iretilen Ki-
Kare dagilimiin random degerleri arasinda iliski olduguna %5 6nem seviyesinde
karar verilir.

SONUC

Bu c¢alismada, teorik olarak aralarinda iliski bulunan {istel ve Ki-Kare
dagilimlar1 igin simiilasyon teknigi ile random say1 iiretimi yapilmistir. Her iki
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dagilim arasindaki teorik iliskinin, iiretilen random sayilar arasinda da, bulunup
bulunmadig1 incelenmistir.

Bu amagcla; random sayilarin {iretimi i¢in delphi programlama dili ile
programlari1 yapilarak her iki dagilim i¢in 1000 adet random say1 iiretilmigtir.
Uretilen bu random sayilar arasindaki iligkinin varligim tespit etmek igin; EK 3°de
tiretilmis olan A =1/2 parametreli Gistel dagilimm random say1 degerleri ile, EK
4’de Ki-Kare dagiliminin n =2 parametresi i¢in iretilmis olan random say1
degerleri arasindaki iligskinin tespiti i¢in Ki-Kare uygunluk testi yapilmis ve %5
Onem seviyesinde uygun oldugu gdézlenmistir.
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EKLER

EK 1: Ustel Dagihm i¢in Random Say1 Ureten Delphi Program

procedure TForm2.ustel dagilim;

var
i,adet:longint;
Lamda,u,x:real;
f:textfile;
dosya:string;

begin
adet:=strtoint(edit5.text);
Lamda:=strtofloat(edit1.text);
dosya:=edit4.text;
assignfile(f,dosya);
rewrite(f);

writeln(f,'Ustel ~ Dagilim',’  ''Lamda='Lamda:5:2,' ''random say1
adeti=',adet);

randomize;

for i:=1 to adet do

begin
u:=random,;
x:=-In(u)/Lamda;
if x>0 then



204 KARAGOZ

writeln(f,x:10:2);
end;
closefile(f);
end;

EK 2: Ki-Kare Dagihm i¢in Random Say1 Ureten Delphi Program

procedure Tform2.ki kare dagilim;

var
n,i,j,adet:longint;
ul,u2,x1,x2:real;
fitextfile;
dosya:string;

begin
n:=strtoint(edit1.text);
adet:=strtoint(edit5.text);
dosya:=edit4.text;
assignfile(f,dosya);
rewrite(f);

writeln(f,'Ki-Kare Dagilimt',' ','Serbeslik derecesi=',n,
adeti=',adet);

randomize;
for i:=1 to adet do
begin

x2:=0;

for j:==1tondo

random say1

begin
ul:=random,;
u2:=random,;
x1:=sqrt(-2*In(ul))*sin(2*pi*u2);
x2:=x2+x1*x1;

end;

writeln(f,x2:10:2);

end;
closefile(f);
end;
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EK 3: Ustel Dagiim (A = 0.50, random say1 adeti = 1000)

1.18
0.09
2.02
2.73
0.95
2.9
0.47
0.05
5.34
2.26
3.27
1.65
0.42
2.66
6.73
0.04
1.12
0.22
3.81
0.52
0.55
0.54
0.63
0.43
2.13
2.25
0.53
2.03
10.46
2.38
2.48
2.1
0.18
2.27
0.13
2.02
0.32
3.85
0.88
2.08
1.14

3.42
1.23
3.18
1.22
6.05
2.57
0.83
0.86
1.96
1.78
1.94
2.86
3.88
1.05
6.27
0.62

3.1
1.01
0.41
0.47
0.28
1.04
1.06
1.32
1.22
0.04
0.49
2.07
0.05
0.24
0.84
0.97
1.19
4.39
1.91
0.46
1.13
0.08
1.92
4.42
1.05

1.51
1.03
0.18
2.78
0.41
0.53
0.14
4.92
0.06
0.26
1.47
2.44
0.23
2.42
5.46
1.37
0.47

2.2

4.8

0.2
2.41
3.55
1.24
1.91
1.27
1.54
0.38
1.35
1.89
6.72
2.74
1.69
0.86
1.66
0.66
3.87
1.03

2.2
0.98
0.86
2.61

0.07
5.61
0.22
0.89
3.43
0.07
1.01
2.95
0.66
1.49
1.94
0.02
0.39
0.32
0.87
1.42

2.4
0.33
2.28
0.74
0.89
4.84
2.42

0.3
0.44
5.88
3.67
1.53

0.6
0.88
0.91
0.01
0.21
1.49
0.56
3.92
4.96
2.28
0.56

0.6
1.23

1.97
4.34
1.83
3.42

2.6

23

0.5
3.64
6.76
3.04
0.38
1.99
2.25
4.23
1.07
1.45
0.57
0.23
2.64
0.91
4.71
0.52
0.68
0.25
0.96
0.65
1.33
0.01
0.11
1.89
2.11
2.48
4.48
4.91
243
1.56
0.63
1.89
2.86
0.73
1.37

3.33
1.08
1.28
1.97

2.2
0.25
3.53
4.24
3.26
3.36
247
2.82
0.41
5.63
1.37
2.17
1.77
0.68
6.27
2.09
1.61
0.85
2.16

1.6
1.23
0.51
1.38
2.11
0.26
0.42
0.14
2.22
0.04
1.12
1.15

2.1
0.24
1.84
1.66

0.2
3.17

0.62
0.93
1.12
1.25
0.54
0.57
1.67
3.14
1.35
1.4
0.55
1.86
0.36
0.07
0.93
0.03
2.74
0.43
1.56
0.42
1.37
2.3
1.22
4.63
2.89
543
5.18
2.76
2.14
0.59
2.37
2.34
0.6
3.09
0.56
0.66
0.94
10.62
0.82
2.73
1.33

0.54
4.88
3.16
0.86
2.23
2.25
3.26
1.42
1.38
1.04
2.97

1.8
0.83
4.21
0.37
0.33
0.54
5.37
1.77
1.31
1.58
0.03
3.55
1.93
2.82
0.76
3.58
1.31
7.28
0.62
1.53

3.6
1.88
0.08
1.97
1.66
1.48

0.8
3.08
1.15
2.04

1.41
3.34
0.75
343
13.13
3.04
1.35
1.28
1.17
0.28
243
0.42

0.7
3.91
1.14
1.62
0.74
1.82
0.05

2.4
1.33
0.65
5.22
0.71

0.2
4.57
2.06
2.75
2.12
0.27
0.46
4.68
0.53
1.05
1.49
5.35
5.23
3.91

1.53

205

0.9
0.92

0.1

55
4.44
0.33
0.84
2.22
4.09
2.32
1.85
0.03
0.33
2.57
0.89
2.14
2.26
3.89
0.45
4.43

3.6
3.59

0.3
1.22

5.8
1.63
1.24
3.62
0.06
1.37
1.66
1.69
2.79
5.88
0.19
6.31
0.36
0.87
0.87
0.37
2.25
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2.04
2.94
2.12
0.79
0.58
5.51
0.97
0.81
0.93
1.28
0.62
1.35
1.39
2.79
3.42
3.72
0.89
0.56
5.04
2.77
3.45
7.44

0.5
0.58

0.8
1.04
1.57
1.02
8.05
241
0.86
3.91
0.61
0.43
0.19
0.06
0.25
1.57
0.08
1.41
3.18
3.71
5.26

1.48
2.65
244
1.16
3.32
0.81
0.21
1.14
7.52

1.1
1.15
1.18
0.72
3.56
0.39
2.98
1.85
0.53
8.06
0.76
1.56
0.68
0.34
3.85
1.51
2.69
5.39
1.35
0.28
4.64
3.32

1.3
1.63
3.35
0.05
1.68
2.44
5.02
3.95
2.31
3.66
0.13
0.93

1.4
3.47
0.41
2.46
0.64

1.5
7.11
0.33
6.53
3.52
0.93

1.6
1.46
0.76
2.54
245
4.41
1.93
4.35

7.4
0.13
6.41
2.34
0.19
0.57
0.94
1.32

7.5
0.03
2.41
2.21
0.14
6.04

0.5
1.59
1.04
0.48
2.12
2.66
1.48
7.86
3.33
0.17

4.08
2.44
0.25
3.46

0.8
2.37
4.05
0.91
0.11
0.95
3.56
8.67
2.11
0.78
2.14
0.74
1.38
3.39
0.33
0.86
2.22
2.06
0.98
1.39
3.13
0.74
0.44
2.66
2.92
3.95
1.65
5.12
0.51
0.16

4.6
9.59
0.28
2.13
0.61
0.97
4.09

2.2
0.01

33
1.11
0.9
1.88
0.18
1.53
0.06
0.95
0.41
2.61
2.38
0.08
1.35
3.56
0.24
3.81
5.05
4.45
0.31
0.73
0.82
0.88
3.88
0.82
0.7
3.45
2.21
1.01
0.88
2.52
0.11
242
0.04
11.99
0.7
1.42
0.04
2.14

0.46
1.29
2.13

0.01

1.8
0.55
1.77
0.18
2.03
0.92
0.34

1.8
1.73
1.51
0.71
1.09
0.31
3.98
1.54
1.16
0.69
1.62
3.98
0.64
2.58
0.24
0.62
0.55
0.13
0.39
2.52
1.57
1.18
0.62
0.36
2.18

4.46
5.57
1.53
0.77
4.08
1.52
5.71
11.9
2.69

2.51

0.6
3.98

2.7
1.18
1.05
0.93
1.91
9.05
245
0.96
0.62
0.62
6.78
0.54
0.09

0.7
0.03
4.56

0.3
0.72
1.37
1.51
1.01
3.12

1.9
3.14
1.51
241
0.45
2.77
1.45
1.23
0.64
0.27
2.35
1.34

4.6
0.92
3.22
1.48
0.26
2.14

0.04
3.38
0.52
545
2.64
0.05

1.7
1.47
1.56
1.02
3.37
4.08
3.47
1.81
0.47
1.97
3.42
0.29
0.92
5.61
0.02
1.13
1.81
2.66
0.81
4.51
2.51

1.1

1.3
1.17
0.05
0.46
0.64
1.56
2.88
6.93
5.79
1.71

0.5
1.19
291

0.2
1.08
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0.28
0.85
0.87
6.01
0.13
1.67
0.22

1.1
1.82
8.86
1.76
1.82
2.14
0.33
0.46
0.31
0.24
0.28
0.63
2.16
0.87
0.67
4.01

0.7
0.17

2.22
0.44
9.95
8.09
0.77
1.77
3.68
0.56
1.88
0.42
0.03

6.6
2.26

0.8
2.22
3.49
4.88

4.25
0.07
1.34
0.56
6.62
1.12
0.86
0.15
13
0.21
2.22
16.77
1.52
5.24
3.59
0.17
6.81
1.99
0.46
0.71
0.18
6.36
5.06
1.23
0.05
0.14
1.62
2.54
0.08
0.06
1.41
1.22
0.67
0.42
1.56
0.3
1.11
3.08
3.49
1.28
2.77
0.24
1.06
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643 447 1.62 2.14 1 061 421 293
036 1.31 403 172 072 052 024 0.78
02 129 018 251 0.8 099 037 0.12
7.65 193 1.75 093 1.03 1.7 33 2.06
1.97 074 036 185 186 148 473 0.72
0.55 426 622 755 067 024 205 0.14
002 183 649 529 128 001 249 3.63
0.77 092 0.13 449 0.07 447 233 0.01
1.64 0.75 512 134 142 23 264 047
037 0.66 1.67 274 138 155 222 383
3.89  0.04 081 099 188 171 0.79 227
41 093 248 4.7 035 1.2 011 031
1.56 199 0.09 059 243 188 3.17 135
0.64  0.89 1.4 0 001 179 336 2098
1.29 27 037 959 272 1.62 129 3.09
057 373 075 219 093 532 1.07 0.11
EK 4: Ki-Kare Dagilimi ( n =2, random say1 adeti = 1000 )
484 1.15 0.28 0.6 04 259 397 2
074 136 649 172 039 1.11 1053 6.46
023 0.77 1.85 5 0.6 154 2.08 2.08
099 463 235 044 158 0.09 167 174
266 1.14 022 239 201 3.2 1.6 0.54
4.07 09 054 106 1.14 096 034 0.25
0.78 0.03 1.02 385 4.18 0.68 0.7 4.48
0.04 338 1.06 144 051 034 333 033
253 1.32 24 103 056 493 408 411
0.76 131 49 412 045 201 6.15 554
1.06 1.2 312 0.15 147 265 0.02 272
0.73 3.05 3.06 1.12 1.63 3.07 032 094
2.89 1.84 36 658 051 071 9.77  6.71
327 032 501 0.79 1.6 9.65 468 7.56
0.16 3.19 3.02 359 185 057 333 0.6l
3.0 272 121 197 28 132 1.83 2.07
043 1.03 0.56 0.6 097 3.6 371 1.19
0.17 031 0.05 1.7 158 207 077 2.65
096  0.23 25 236 1.62 269 1.05 3.17
6.61 0.03 1.81 0.07 03 018 222 11.92
506 474 137 089 147 1.72 1 1.03
0 001 032 0.1 1.09 157 028 044
.13 1.55 1.52 348 0.11 1.04 0.6 0.81
052 3.09 098 256 189 1.19 0.04 0.26
0.81 3.17 1.73 054 092 594 064 273

0.47
5.24
4.24
2.94
0.15
2.18
0.04
0.85
0.73
0.62
1.56

0.8
0.33
2.32
0.74
3.04

2.7
1.07

1.7

1.2
0.62
5.52
6.35
0.87
1.42
3.34

23
0.75
0.85
4.88
2.04
0.23

0.11
0.43
3.66
2.36
247
0.35
0.37
0.69

207

0.04
2.64
0.45

1.9
0.47
3.73

1.8
2.57
2.26
0.92
0.51
0.53
0.59
5.39
2.54
3.31

2.13
0.83

0.1
5.32
5.59
0.41
5.52
0.08

3.2
0.44
0.11
2.19
1.48
0.28
0.57
4.37
5.48
1.22

1.6

1.9
0.06

0.9
0.06
0.98
0.74
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0.07
0.46
1.66

1.3
1.59

4.5
3.28
0.15
1.48
2.06
1.77
3.23
0.33
0.52
3.59
5.05
1.77

7.2
6.19
2.27
0.25
1.01

33
4.46

2.8
0.09
5.53
0.45
0.77
0.83
2.87
1.83
0.73
0.64

2.2
0.21
0.35
0.99
1.29
1.93
2.01
2.12
1.91

0.3
1.42
0.53
4.13
1.02
0.93

1.3

1.22
0.38
1.83
1.76
2.18
2.24
2.94
0.49
0.4
0.08
0.66
0.48
0.04
1.84
3.59
1.03
0.94
3.43
0.08
0.69
24
1.04
2.32
0.05
3.44
0.58
4.99
0.4
0.53
1.21
2.57
3.22
1.24
1.42
11.05

1.29
2.06
0.91
0.44
2.13
2.57
2.33
1.02
1.85
4.23
0.35
1.52
3.42
0.65
1.57
7.01

1.31
8.41
3.39
0.33
0.31

0.2
0.38
2.73
0.19
1.71
4.64
1.31
0.95
0.02
0.98
1.21
1.95

2.2
1.85
6.12
7.14
1.18
1.12
1.45
7.13
0.08

4.92
3.14

0.4
3.24

0.6
3.66
0.52
0.84
0.75
8.46
0.39
2.48
0.08
1.53
0.23
1.25
3.36
5.35
2.36
1.59
0.64

3.32
0.67
4.46
0.66

1.4
2.97
1.84
0.48
0.06
5.79
2.23
1.67
0.17
2.07
0.91
4.81
1.78
0.34
2.96
2.09
1.27

2.67
0.89
2.58
10.21
1.16
0.15
0.89
3.16
0.19
0.47
4.21
2.83
2.83
0.39
1.44
0.69
4.48
0.64
0.98
0.97
0.69
0.3
0.57
0.75
2.63
9.96
0.61
0.14
3.14
2.15
1.66
0.42
2.17
1.13
1.86
1.23
4.41
0.86
0.56
3.1
6.55
6.14
2.22

2.02
3.24
5.17
0.44
1.61
0.59
0.41
1.39
5.06
1.58
6.1
4.08
33
1.53
2.32
3.65
4.61
3.06
2.55
3.34
1.21
0.28
0.12
1.11
1.73
6.83
7.15
3.91
0.07
0.32
0.74
2.04
10.38
0.85
0.71
0.03
1.16
0.39
2.38
0.27
2.61
1.22
2.58

0.33
2.21
5.47
5.81
0.94
0.53
0.52
1.53
0.22
3.67
0.8
2.8
1.84
1.2
2.7
1.79
14.38
1.33
1.11

1.97
2.33
1.06
0.02
5.09

0.8
0.17
0.81
4.17
0.24
1.21
1.06
1.67
0.46
1.79
1.83

6.6
0.44
1.66
0.66
6.73
1.29
8.98

3.86
1.72
3.16
3.94
0.55
4.36
1.79
0.32
0.64
2.39
0.23
1.84
0.53
0.22
7.51
0.53
2.14
2.38
0.73
0.04
0.47
0.79
0.17
0.88
1.15
0.44
0.46
0.87
0.06
0.12
1.04
0.14
3.87
1.87
0.24
0.16
3.82
291
0.93
2.27
1.67
0.13
4.83

KARAGOZ

0.27
5.78
2.97
0.91
2.58
0.54
0.49
1.81
1.63
3.09
3.2
3.8
0.29
0.59
1.31
1.27
0.67
0.64
343
0.18
1.28
0.11
0.32
0.11
17.46
1.78
0.31
3.7
1.69
0.39
1.97
4.85
0.3
0.06
1.08
1.14
7.18
0.36
4.56
0.01
0.9
7.27
0.27

2.24
3.99
0.77

2.4
0.19
0.31
0.79
0.29
4.02
1.17
0.67
0.41
0.16
0.48
0.45
0.64
1.79
0.13
2.15
2.05
1.47
6.03
4.28

0.73

2.4
0.17
0.56
0.37
0.86
1.41
0.01

0.3
1.45
0.92

2.1
2.75
0.47
1.17
1.93
0.45
0.59
2.39
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245
0.21
3.53

1.1
0.19
0.34
1.63
3.98
1.37
0.85
3.21
0.64
0.65
5.98
3.75
6.75
0.23
0.65
1.11
1.03
2.86
4.79
0.09
1.96

0.6
0.52
1.56
1.94
7.24
0.55
9.43
0.29
5.73

0.23
4.12

2.22
2.22
0.47
0.07
1.69
4.17

0.1
1.42
1.8
5.19
0.77
4.19
0.07
0.26
0.36
1.15
1.11
0.74
4.95
1.14
1.78
0.96
3.38
4.77
1.82
0
1.58
0.02
2.49
4.47
0.5
0.6
291
0.48
3.96
1.29
248
0.67
3.79
0.17
1.33
5.99
5
0.85
0.21
0.88
1.35
2.09
0.06

2.86
1.98
1.9
0.24
3.63
2.56
1.32
0.62
4.84
3.02
2.12
0.77
1.59
1.27
0.54
0.05
1.87
0.41
2.16
0.13
0.29
1.39
0.35
11.92
3.01
4.55
0.71
0.17
0.55
1.3
0.45
0.05
6.88
3.61

3.16
0.35
4.58
1.41
2.17
2.55

0.3
0.37

2.42
0.97
0.59
0.91
1.73
2.25
5.23
1.07
2.44
0.69
0.78
3.66
5.09
6.13
5.51
1.72
0.98
0.64

5.1

3.5
3.94
0.46
6.15
1.39
0.82
0.04
2.04
0.78
2.49
0.84
3.47
1.48
3.32
5.36
2.94
0.01
0.66
0.76
0.86

1.6
2.74
2.48
1.04

1.3
0.53
3.67

0.3
0.25
0.01
0.42
2.01
3.15
2.82
0.45
7.88
0.13
1.25
1.52
1.61
0.69
1.35
0.86
0.77
1.16
5.98

0.3
1.35
7.89
8.56
0.26

1.5

0.6
0.87
5.09
1.49
2.08
7.32
0.37

1.3
1.41
3.88
0.92
0.89
5.84

0.2
0.28

5.87
0.19
9.36
0.71
0.57
4.48
0.19

0.8

3.37
4.5
0.4
0.8

0.93

0.06

1.58

1.17

1.55

0.54

0.38

0.77

1.53
2.7

1.32

1.74

5.01

8.26

2.44

4.06

1.46

3.11

0.74

1.25
1.5

1.21

3.99

2.52
1.7

0.83

1.47

1.98

1.24
0.1

1.32
8.41
0.17
0.76
9.47
0.77
0.41
2.77
0.74

0.47
0.78
1.99
0.61
6.89

0.2
0.77

1.3
291
1.49
0.74
2.39
9.18
3.57
2.18
0.35

2.4
0.87
1.74
0.56
0.14

1.4
0.74
2.13

1.9
4.76
1.52
3.76
4.67
0.05
4.29
0.41
2.24

1.33
1.01
2.34
2.69

23
0.83
1.81
3.31
2.94
3.45
0.09
0.03
2.67
2.34
2.23
2.21

0.3
0.31

1.5
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