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VARYANSLARIN HOMOJENLIG|
ICIN TESTLER

BOLUM 4

Varyanslarin Homojenligi icin Testler

* Levene Testi
* Brown-Forsythe Testi
* Layard Ki-kare Testi

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 2
Seckin Yayincilik




Varyanslarin Homojenligi Icin Testler

Hy:0f = 07 = -+ = of = 0

! » - .
H;: sz lerin en az biri farklidir

Ornek no
1 2 e k
X1 Xio Xik
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anl Xn22 Xnkk

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

Levene Testi

koM
_ _ _ 1
Zij_|Xij_Xj| Zj :n_ZZ” Z=—ZZZU
7= nid &
Jj=1i=1
k kY
GAKT = Z ni(Z; — Z)* GIKT = ZZ(Z’U —Z;)*
=1 j=1i=1
GAKT GIKT
GAOK = —— GIOK = ——
k—1 —k
GAOK ;
GIOK =~ ktnok

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B
Seckin Yayincilik
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Ornek
ilac Tiirii
A B C D
20 16 24 17
24 19 24 22
20 15 30 17
18 15 21 15
18 15 21 14
100 80 120 85

Hy:0f = 0% = 0§ = 0} = 0*

! - » -
H;: sz lerin en az biri farklhidir

Parametrik Olmayan Yontemler 5. Baski

Gamgam, H. & Altunkaynak B 5
Seckin Yayincilik
Ornek
Ly Zy Zy3 Ly

20-20=0 116-16[=0 24-24]=0 117-1770
24-20[=4 119-16=3 24-24=0 22175
20-20[=0 115-16=1 130-24=6 117-1770
118-20=2 115-16=1 21-24=3 115-17=2
118-20=2 115-16=1 21-24/=3 114-17]=3
8 0 12 10
Zi=o=16, Zy=o=12 Zs=—=24, Z,=—=2

1557 ) 2T 5T b4 3T 5 T , 3 = =

8+6+12+ 10
20 -

7z = 1.8

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 6
Seckin Yayincilik
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Ornek
Zyn -2, (Zy — Zy)* Zip —Z, (Ziz — Z)*
-1.6 2.56 -1.2 1.44
24 576 1.8 324
-1.6 2.56 02 0.04
04 0.16 02 0.04
04 0.16 02 0.04
0 11.20 0 4.80
Ziz —Z3 (Ziz — Z3)* Ziy —Zy (Zia — Z4)*
24 5.76 -2 4
24 5.76 3 9
3.6 12.96 -2 4
0.6 0.36 0 0
0.6 0.36 1 1
0 25.20 0 18
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 7
Seckin Yayincilik
Ornek

GAKT =5(1.6 —1.8)2 +5(1.2 —1.8)2 4+ 5(2.4 — 1.8)2 + 5(2 — 1.8)?
= 5(0.04 4+ 0.36 + 0.36 + 0.04)

=4
GIKT = 11.20 + 4.80 + 25.20 + 18
=592
4 59.2
GAOK = —— =1.333  GIOK = =37
4-1 20 — 4
1.333
F,=——=10.360
3.7

p-degeri = P(F3 14 > 0.360) = f f(F)dF
0.360

arew Ik uindydn ronerer 2. paski
Gamgam, H. & Altunkaynak B 8
Seckin Yayincilik
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SPSS Uygulama

£

N ‘ f | . One-Way ANOVA
_ ] 1 20
2 1 2
= 1 0
4 1 18
G 1 18
__ 6| 2 16
7 2 [E]
~ g 2 15
] 2 15
10| 2 15
1] 3 24
12 3 2 . .
E 3 30 Test of Homogeneity of Variances
14 3 21
"1 3 21
i : 7 Levene
% j fﬁ Statistic df1 df2 Sig.
E F 15 ,360 3 16 782
20 4 14

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

Brown-Forsythe Testi

my = Medyan (Xyj, Xaj, oo X yg) 1= 120,k

]
nj kM
— 1 -1
n; n
Ti=1 j=1i=1
k kY
GAKT = Z n(Z; — Z)* GIKT = ZZ(Z” —Z;)*
=1 j=1i=1
GAKT GIKT GAOK F
GAOK = m GIOK = m GIOK k=1n-k

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 10
Seckin Yayincilik




Ornek

Ilac Tiirii

A B C D
20 16 24 17
24 19 24 22
20 15 30 17
18 15 21 15
18 15 21 14
100 80 120 85

2 = g2 — 52 — 52 — 52
Hyof =05y =05 =0, =0

I}
Hy: sz lerin en az biri farkhdir
Parametrik Olmayan Yontemler 5. Baski

Gamgam, H. & Altunkaynak B 11
Seckin Yayincilik

11
Ornek
Siralanms élciim degerleri
A B C D
18 L5 21 14
18 15 21 15
20 15 24 17
20 16 24 17
24 19 30 22
m; =20 my,=15 my=24 my=17
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 12
Seckin Yayincilik
12
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Ornek
Ziy Zi; Zi3 Ziy
20-20/=0 I16-15=1 24-24/=0 17-171=0
24-20/=4 119-15=4 24-24/=0 22-17)=5
120-20/=0 [15-15/=0 30-24/=6 17-17/=0
118-20=2 115-15=0 21-241=3 15-171=2
[18-20/=2 [15-15/=0 21-24/=3 14-17=3
8 S 12 10
- 8 — 5 — 12 - 10
Zl=§=1.6, ZZ_EZL 23=?=2.4, Z4=?=2
— 8+4+5+12+10
Z = = 1.75
20
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 13
Seckin Yayincilik
13
Ornek
Zil _El (Zil _21)2 Zi2 _EZ (ZiZ _22)2
-1.6 2.56 0 0
2.4 5.76 3 9
-1.6 2.56 -1 1
0.4 0.16 -1 1
0.4 0.16 -1 1
0 11.20 0 12
Zi3—Z4 (Ziz — Z3)* Ziy—Z, (Zia —Z4)*
24 5.76 -2 4
24 5.76 3 9
3.6 12.96 -2 4
0.6 0.36 0 0
0.6 0.36 1 1
0 25.20 0 18
Gamgam, H. & Altunkaynak B 14
Seckin Yayincilik
14



Ornek

GAKT =5(1.6 — 1.75)> +5(1 — 1.75)2 + 5(2.4 — 1.75)2 + 5(2 — 1.75)?
= 5(0.0225 + 0.5625 + 0.4225 + 0.0625)

=535

GIKT = 11.20+ 12 +25.20+ 18

= 66.4
5.35 66.4
GAOK = = 1783 GIOK = = 4.15
4—1 20 — 4
F 1.78 0.4296
= = . J
™ 415

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 15
Seckin Yayincilik

15
.o
3 ve 16 serbestlik dereceleri ve @ = 0.05 ile F; 44 095 = 3.24 degeri T3 den
bulunur. Bu sonuglara gore 2095 giiven diizeyinde,
Fn < F3,16,0.05
oldugundan, varyanslarin homojenligi hipotezi kabul edilir.
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 16
Seckin Yayincilik
16
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Ornek

Bu teste iligkin p-degeri,

4o
p-degeri = P(F3 ;5 > 0.4296) = f F(F)dF

0.4296
olur.

-

Bu p-degeri T3 den kabaca bulunabilir. 3 ve 16 serbestlik dereceli F istatis-
tigi 1¢in T3’de P(F3 16 > 3 24) = (0.05 oldugu gorilmektedir. Bu nedenle

P(F3,16 > 0.4296) > 0.05, yani p-degeri=0.05, oldugu aciktir.

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 17
Seckin Yayincilik

17
Layard Ki-Kare Testi
k i ¥ 4
5 = ny XX — X)) _ 3
. - 2 -
(Ek XXy — Xj)z)
. i\
Tz=2+(1_(_))y
n
2
Ky — 1)[[0952 Zk( 1)Zk(n- — 1)logS}
I =
TZ
L~y }3—1
Parametrik Olmayan Yontemler 5. Baski
o ki Yoy -
18
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Ornek

Tlac Tiirii

A B C D
20 16 24 17
24 19 24 22
20 15 30 17
18 15 21 15
18 15 21 14
100 80 120 85

2 = g2 = g2 = g2 2
Hyof =05 =05 =0y =0

!
Hi: sz lerin en az biri farkhdir

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

19

Seckin Yayincilik
19
Xa-Xy (X3 -X0)" Xy -X)' Xo-X, (Xp-X)?  (X,-Xp)!
20-20=0 0 0 16-16=0 0 0
24-20=4 16 256 19-16=3 9 81
20-20=0 0 0 15-16=-1 1 1
18-20=-2 4 16 15-16=-1 1 1
18-20=-2 4 16 15-16=-1 1 1
0 24 288 0 12 84
X=Xy (X =X)? (Xp—X9)' Xu-X, (X, -X)? (X, —-X)*
24-24=0 0 0 17-17=0 0 0
24-24=0 0 0 22-17=5 25 625
30-24=6 36 1296 17-17=0 0 0
21-24=-73 9 81 15-17=-2 4 16
21-24=-73 9 81 14-17=-3 9 81
0 54 1458 0 38 722
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 20
Seckin Yayincilik
20
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Ornek

20(288 4+ 84 4+ 1458 + 722)

V=TT 24+ 12 + 54 + 38)2
~0.115
X 4
T2=2+ (1 — ( )) (0.115)
=2.092
24 12 54
st=—=6  S}=—=3 55:3T

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

21

Seckin Yayincilik
21
Ornek
k . .
1 Z( Dlogs? = 34534
_ ni — DlogS;y = ——
k 7 J
Yk - 1) 16
= (.8408
n, mn;—1 8¢ logs? (n; — 1)logs? (n; — 1)[logs? — 0.8408]
5 4 6 0.7782 3.1126 4(0.7782-0.8408)*=0.0157
5 4 3 04771 1.9085 4(0.4771-0.8408)*=0.5288
5 4 13.5 1.1303 45213 4(1.1303-0.8408)*=0.3352
5 4 95 09772 39110 4(0.9772-0.8408)*=0.0744
20 16 3.3628 13.4534 0.9541
0.9541 2 5
L=yxf= = 0.4561 Xn < X3,005
An = 3002
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 22
Seckin Yayincilik
22
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Ornek

Bu test i¢in p-degeri agagidaki gibi ifade edilebilir.

400
p-degeri = P(y% > 0.4561) = f FO)dy?
0.4561

.

Bu p-degeri T4 den yaklasik olarak bulunabilir. 3 serbestlik derecesi igin
T4°de P(x35 > 0.352) = 0.95 ve P(¥2 > 6.251) = 0.10 oldugu goriilmek-
tedir. Bu nedenle 0.10 < P(x2 > 0.4561) < 0.95, yani 0.10<p-degeri<0.95

oldugu séylenebilir.

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

N
w

23
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