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BAGIMSIZLIK VE HOMOJENLIK
ICIN KI-KARE TESTLERI

BOLUM 8

Bagimsizlik icin Ki-Kare Testi

ikinci Birinci degiskenin duzeyleri
degdiskenin 1 2 j c

duzeyleri Toplan

1 N1 Niz Nqj Nic ny.

2 L3 Naz Naj Nac na.

t Ny Nz ngj Nic n;.

r n n ' n N,y

Tl T2 M, re r

Toplam .4 M.y n.; N.. n

H,: Degiskenler bagimsizdir.
H,: Degiskenler bagimsiz degildir.

H,: Degiskenler arasinda iliski yoktur.
H,: Degiskenler arasinda iliski vardir.
Parametrik Olmayan Yontemler 5. Baski

Gamgam, H. & Altunkaynak B 2
Seckin Yayincilik
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Bagimsizlik icin Ki-Kare Testleri

c

r 2
Z Z (Gy — By) o
Bij (r—-1)(c-1)

j=1i=1

¢ @ Siitun degiskeninin diizey sayisi
r : Satw degigkeninin dizey sayist

Karar kurah
ise Hy reddedilir

2 2
Xh = Xr—1)(c-1),a

X)21 < Xgr—l)(c—l),u ise Hy reddedilemez

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B
Seckin Yayincilik

w

Ornek

Uyruk
Harcama Diizeyi Alman  ingiliz  italvan  Amerikalh  Diger Toplam
($/Giin)
50’den az 30 30 60 20 10 150
51-100 40 20 15 40 20 135
100°den fazla 30 10 5 60 10 115
Toplam 100 60 80 120 40 400

Hy: Harcama diizeyi ve uyruk degiskenleri bagimsizdir.
H;: Harcama diizeyi ve uyruk degiskenleri bagimsiz degildir.

H,: Harcama diizeyi ve uyruk arasinda iliski yoktur.
H,:Harcama diizeyi ve uyruk arasinda iligki vardir.

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 4
Seckin Yayincilik
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Ornek

Uyruk
Harcama Diizeyi Alman ingiliz ital_vﬂn Amerikah Diger Toplam
($/Giin)
50°den az 30 30 60 20 10 150
(37.50) (22.50) (30.00) (45.00) (15.00)
51-100 40 20 15 40 20 135
(33.75) (20.25) (27.00) (40.50) (13.50)
100°den fazla 30 10 5 60 10 115
(28.75) (17.25) (23.00) (34.50) (11.50)
Toplam 100 60 80 120 40 400
XE =954171
Xr > Xor—1)(e—1) - Yani 95,4171 > 15,507,
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 5
Seckin Yayincilik
2
An
V = .
n-min{(c — 1), (r — 1)}
v o Iligki katsayisinn tahmini
n : Ornek hacmi

min{(c — 1),(r— 1)} : (c—1)ve (r — 1) den kiigiik olan

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 6
Seckin Yayincilik
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Ornek

95.4171
400 - min{(5 — 1), (3 — 1)}

95.4171
400(2)

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B
Seckin Yayincilik
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Harcama * Lyruk Crosstabalation

Chi-Square Tests

b. Cannot be computed because there is insufficient memory .
Parametrik Olmaye.. roiivciines o0 vusn

Gamgam, H. & Altunkaynak B
Seckin Yayincilik

Ums Asymp. Sig. | Exact Sig. | Exact Sig.
pman | ol Tatian [ Amerkah [ Dider | ot Value df (2sided) | (2-sided) | (i-sided)
Harcama_S0genaz  Count W0 W0 0 E 1 150 Pearson Chi-Square 95,417% 8 1000 >
Count | 3750 | 2250 | 3nme 150,00 Likelihood Ratio 96,692 8 ,000 o
HEIT 0 0 15 135 Fisher's Exact Test b °
count | 3375 [ 2025 | 7m0 135,00 Linear-by -Linear b b
T00denfada ] [ 5 5 Association 6,246 1 012
coun | 2875 [ vias | ;e 150 N of Valid Cases 400
Tital 0 [ wa .0 cells (,09%) have expected count less than 5. The minimum expected count is
Count 60,00 80,00 400,00 11,50.
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Ornek

Tedavi yontemi

Hastamin

durumu A B C D Toplam
Tyilesti 25 30 40 23 118
Tyilesmedi 25 20 10 27 82
Toplam 50 50 50 50 200

Hy: Tedavi yontemi ve tedavi sonrasi durum degiskenleri bagimsizdir.
H;: Tedavi ydntemi ve tedavi sonrasi durum degiskenleri bagimsiz degildir.

H,: Tedavi yontemi ve tedavi sonrasi durum arasinda iliski yoktur.
H;: Tedavi yontemi ve tedavi sonrasi durum arasinda iliski vardir.

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 9
Seckin Yayincilik

9
Ornek
Tedavi yontemi
Hastamn durumu A B C D Toplam
Tyilesti 25 30 40 23 118
(29.5) (29.5) (29.5) (29.5)
Iyilesmedi 25 20 10 27 82
(20.5) (20.5) (20.5) (20.5)
Toplam 50 50 50 50 200
xr = 143034
Xr > Xer—1)(c—1), - Yani 14.3034 > 7.815,
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 10
Seckin Yayincilik
10
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Ornek

14.3034
200 - min{(4 — 1), (2 — 1)}

14.3034
200
v=10.2074

Parametrik Olmayan Yontemler 5. Baski

Gamgam, H. & Altunkaynak B 11
Seckin Yayincilik
| hasta | tedavi | frekans | hasta * tedavi Crosstabulation
1] 1 1 2 :
ﬂ 1 2 0 tedavi
ﬂ 1 3 40 I A B C D Total
ﬂ 1 1 3 hasta lyilesti Count 25 30 40 23 118
= 2 1 %5 Expected Count 29,5 29,5 29,5 29,5 118,0
J lyilesmedi  Count 25 20 10 27 82
ﬂ 2 2 20 Expected Count 20,5 20,5 20,5 20,5 82,0
il 2 3 10 Total Count 50 50 50 50 200
8 2 4 27 Expected Count 50,0 50,0 50,0 50,0 | 2000
)
Chi-Square Tests
(| Asymp. Sig. | Exact Sig. | Exact Sig. Point
Value df (2-sided (2-sided (1-sided) | Probability
= Pearson Chi-Square 14,3032 3 ,003 ,003
Likelihood Ratio 15,093 3 ,002 ,002
Fisher's Exact Test 14,777 ,002
() Linear-by -Linear b
e Association ,066 1 ,798 ,848 424 ,049
L Sucpeee s N of Valid Cases 200
a. 0 cells (,0%) have expected count less than 5. The minimum expected count is 20,50.
b. The standardized statistic is -,257.
Parametrik Olmayan Yontemler 5. Baski
12

Gamgam, H. & Altunkaynak B
Seckin Yayincilik

12
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Homojenlik icin Ki-Kare Testi

Hy: Ornekler ayni yigindan gelmistir.
H,: Ornekler aym yigindan gelmemistir.

c

r . 2
z z (G — Byy) 2
Bij (r-1)(c-1)

j=1i=1

X > X(Zr—1)(c—1),a 1se Hy hipotezi reddedilir.

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 13
Seckin Yayincilik

13
Ornek
Kalite durumu
Makine Kaliteli Kalitesiz Toplam
A 90 10 100
B 70 30 100
Toplam 160 40 200
Hy: Ornekler ayni yigindan gelmistir.
H,: Ornekler ayni yifindan gelmemistir.
(90 —80) (70 —80)2 (10—20)2 (30—20)?
2 — = 5
Xn 80 80 T 20 T 20 12.5
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 14
Seckin Yayincilik
14
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Ornek

Xt > XCr—1)(c-1).a - YaNi 12,5 > 3.841,
oldugundan H hipotezi reddedilir.
Bu drneklerin ayni yigindan gelmedikleri %095 giivenle séyvlenebilir.

Bu problem igin

p-degeri = P(y? > 12.5)

olur.
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 15
Seckin Yayincilik
| makine | kalte | fakans | makine * kalite Crosstabulation
1 1 1 90 kalite
B 1 2 10 Kaliteli Kalitesiz Total
makine A Count 90 100
_3| 2 1 70 Expected Count 80,0 20,0 100,0
4 2 2 30 B Count 70 30 100
=l Expected Count 80,0 20,0 100,0
Total Count 160 40 200
Expected Count 160,0 40,0 200,0
P
Chi-Square Tests
Asymp. Sig. | Exact Sig. | Exact Sig. Point
Value df (2-sided) (2-sided 1-sided) Probability
Pearson Chi-Square 12,500° 1 ,000 ,001 ,000
DO ot e
[RE—— Continuity Correctioh| 11,281 1 ,001
= Fore Likelihood Ratio 12,972 1 ,000 ,001 ,000
Fisher's Exact Test ,001 ,000
Linear-by -Linear c
Association 12,438 1 ,000 ,001 ,000 ,000
N of Valid Cases 200
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a Computed only for a 2x2 table

b. 0 cells (,0%) have expected count less than 5. The minimum expected count is 20,00.
C. The standardized statistic is 3,527.

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 16
Seckin Yayincilik

16
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