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Ki-Kare Uyum lyiligi Testi

Smiflar 1 2 3

i - ¢ Toplam
Gozlenen frekanslar ¢, G, G; ... G .. G; n
¢ : sifsayisi
G; : J’inci siniftaki drnek birimlerinin sayisi (go6zlenen frekans)
=12, ¢
B; = np;

B;  :j’inci simif igin beklenen frekans
n  :ornek hacmi
p; :yokluk hipotezi dogru iken, rastgele segilen
herhangi bir birimin j inci sinifta olma olasilig1
Parametrik Olmayan Yontemler 5. Baski

Gamgam, H. & Altunkaynak B 3
Seckin Yayincilik

Ki-Kare Uyum lyiligi Testi

Smiflar (deterjanmarkasi) A B C D E F Toplam
Gozlenen frekanslar 10 17 23 15 18 7 90

Smiflar (deterjonmarkasi) A B C D E F Toplam
Gozlenen frekanslar (G;) 10 17 23 15 18 7 90
Beklenen frekanslar (5;) 15 15 15 15 15 15 90

Hy, :Ornek belirli bir dagilima sahip yigindan segilmistir.
H, :Ornek yokluk hipotezinde belirtilen dagihimdan secilmemistir.

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




Ki-Kare Uyum lyiligi Testi

= (G, - Bj)z , X > Xé-1q ise Hy reddedilir.
Z B; ~X X2 < y2_, . ise H, reddedilemez.
j=1 '
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B
Seckin Yayincilik
Ornek

Deterjan markasi Tiiketici sayisi
Omo 90
Alo 50
Tursil 60
Ariel 70
Diger 30

Tuketiciler deterjan markalarini ayni oranda mi tercih ediyorlar?

H, :Deterjan markalari esit oranlarda tercih edilmektedir.
H; :Deterjan markalari esit oranlarda tercih edilmemektedir.

Hy, :Yigma iliskin dagilim tekdiizedir.
H; :Yigma iliskin dagilim tekdiize degildir.
Parametrik Olmayan Yontemler 5. Baski

Gamgam, H. & Altunkaynak B
Seckin Yayincilik
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Ornek

Deterjan markasi G; B;
Omo 90 60
Alo 50 60
Tursil 60 60
Ariel 70 60
Diger 30 60

5 2

Z (G -8)
5 M

= i

Jj=1

(90 —60)2 (50 —60)%2 (60—60)2 (70 —60)2 (30— 60)2
+ + +

2
+
A 60 60 60 60 60
X2 =33.333

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 7
Seckin Yayincilik

Ornek

+o

p-degeri = P (y? > 33.333) = f f(x®)dy?

33.333

T4 den P (y7 > 14.86) = 0.005 oldugu kolayca goriilebilir. Bu nedenle
P(yi > 33.333) < 0.005

yani p-degeri<0.005 oldugu agiktir.

Bu sonuca gore 0¢=0.05 iken H, hipotezi reddedilir.

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 8
Seckin Yayincilik
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SPSS Uygulama

per— g =)

x| | w
1 1 ElL o Detenjan Markasi g [T —
2 2 a0 ; Eroquency Variable
£ Tuketici Sans (f)
3 3 60
4 4 70
5 5 30 Current Status: Weight cases by T
R e
- TR Deterjan ]
7 Toketc Sapei [ Deterian Markas: b sxeet, ] Markasi | Observed N_| Expected N_| Residual
[2puons.. | Omo 90 60,0 30,0
- Ao 50 600 100
Tursil 60 60,0 0
Ariel 70 600 10,0
m:[ Diger 30 60,0 -30,0
& A caregorie s squar
L Total 300

¥

(Lo [ easte |[ meset | [cancet] [ temw | L
Test Statistics
Deterjan tiril
Chi-Square? 33,333
df 4
Parametrik Olmayan Yontemler 5. Baskiasymp. Sig. ,000
Gamgam, H. & Altunkaynak B 9

Seckin Yayincilik

9
Ornek
X (kalis siiresi-giin)  Yabanci uyruklu sayisi
3<X <5 2
5<X <7 3
T<X<9 50
9<X =11 130
11 =X <13 220
13 <X <15 402
15<X <17 508
17<X <19 440
19 <X <21 180
21 <X <23 90
23 =X <25 70
25 <X =27 A
27 <X <29 1
H, Yabanci uyruklularin Tiirkiye’de kalis stiresi bakimin-
dan dagilimi normaldir.
H, Yabanci uyruklularin Tiirkiye’de kalis stiresi bakimin-
dan dagilimi normal degildir.
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 10
Seckin Yayincilik
10

13.09.2022



Ornek

n Ornek hacmi, n = X
[ Jjinci smufa iliskin frekans
Yj Jj’inci siifa iligkin simif orta degeri
c St sayisi
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 11
Seckin Yayincilik
11
Ornek
X; f; Xfi &X-X X-X* X -X;
4 2 8 -11.92 1421091 284.2182
6 3 18 -9.92 98.4253 295.2759
8 50 400 —7.92 62.7415 3137.0743
10 130 1300 -5.92 35.0577 4557.4980
12 220 2640 —-3.92 15.3739 3382.2509
14 402 5628 -1.92 3.6901 1483.4033
16 508 8128 0.08 0.0062 3.1743
18 440 7920 2.08 43224 1901.8732
20 180 3600 4.08 16.6386 29949533
22 90 1980 6.08 36.9548 3325.9338
24 70 1680 8.08 65.2710 4568.9707
26 4 104 10.08 101.5872 406.3488
28 1 28 12.08 145.9034 145.9034
2100 33434 26486.8781
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 12
Seckin Yayincilik
12
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Ornek

_ 1
X = ——(33434) = 15.92

2100
) 1
5§ =—""—(26486.8781) = 12.6188
2100 -1
Xa;— X X A Jinci stif araliginin alt degeri
Ly, = e . . . L.
Aj s X i J’inci simif araliginin tist degeri
X, —X X Ornek ortalamasi
Zy; =3 S Ornek standart sapmasi
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 13
Seckin Yayincilik
13
Standartlagtirilnig Beklenen
Smmiflar G; degerler P; frekanslar (B;)
3=X<5 2 Z<-3.08 0.0010 210
5<X<7 3 —3.08<Z<-251 0.0050 10.50
7T<X<9 50 251 <Z<-195 0.0196 41.16
9<X<11 130 —1.95 < Z<-1.39 0.0567 119.07
11<X<13 220 -139<Z<—0.82 0.1238 259.98
13<X<15 402 —0.82 < Z<—0.26 0.1913 401.73
15=X<=17 508 —0.26 < Z< 0.30 0.2205 463.05
17=X<19 440 0.30 < Z< 0.87 0.1899 398.79
19=X<21 180 0.87 < Z< 143 0.1158 243.18
21=X<23 20 143 <7< 199 0.0531 111.51
23 =X <25 70 199 < 7< 2 56 0.0181 38.01
25 <X <27 4 256 <7312 0.0043 9.03
27<X <29 1 312<7 0.0009 1.89
2100 1.0000 2100.00
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 14
Seckin Yayincilik
14
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Ornek

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

G; B; (G; — B)) (G, —B))* (G; — B))*/B;
2 2.10 ~0.10 0.0100 0.0048
3 10.50 ~7.50 56.2500 53571
50 41.16 8.84 78.1456 1.8986
130 119.07 10.93 119.4649 1.0033
220 259.98 -39.98 1598.4004 6.1482
402 401.73 0.27 0.0729 0.0002
508 463.05 44.95 2020.5025 4.3635
440 398.79 4121 1698.2641 4.2585
180 243.18 ~63.18 3991.7124 16.4146
90 111.51 2151 462.6801 4.1492
70 38.01 31.99 1023.3601 26.9234
4 9.03 -5.03 25.3009 2.8019
1 1.89 0.89 0.7921 0.4191
2100 2100.00 0.00 73.7424

XP =73.742

15

Seckin Yayincilik
15
Ornek
+co
p-degeri = P (y?, > 73.742) = f f(x®)dy?
73.742
T4 de P(x?, > 25.188) = 0.005 oldugu goriiliir. Buna gore
P(xi, > 73.742) < 0.005
yani p-degeri<0.005 sonucu bulunur.
p-degeri<o oldugundan Hy hipotezi reddedilir.
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 16
Seckin Yayincilik
16
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Ornek

Saglam vida sayist 6 5
Ornek sayis1 70 15

0 | dm

3 21 0
321 1

H, : Saglam vida sayis1 binom dagilimina sahiptir.
H, : Saglam vida sayis1 binom dagilimina sahip degildir.

Flx) = (2) (0.90)*(0.10)5™%,  x = 0,1,2,3,4,5,6

Parametrik Olmayan Yontemler 5. Baski

Gamgam, H. & Altunkaynak B 17
Seckin Yayincilik
17
Ornek
—_ —_ —_ 6 6 0] —
B, = 100[P(X = 6)] = 100 [(6) (0.90)6(0.10) ] = 53.1441
B, = 100[P(X = 5)] = 100 [(g) (0.90)5(0.10)1] = 35.4294
By = 100[P(X = 4)] = 100 [(2) (0.90)*(0.10)%| = 9.8415
B, = 100[P(X = 3)] = 100 [(g) (0.90)*(0.10)%| = 1.4580
Bs = 100[P(X = 2)] = 100 [(g) (0.90)2(0.10)*] = 01215
By = 100[P(X = 1)] = 100 [(‘i) (0.90)1(0.10)5] = 0.0054
B, = 100[P(X = 0)] = 100 [(g) (0.90)0(0.10)6] = 0.0001
100.0000
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 18
Seckin Yayincilik
18
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Ornek

0 5 4 3 va da daha az
15 8 7
354294 928415 1.585

Saglam vida sayis1
Gozlenen frekans (G ;) 70
Beklenen frekans (B;)  53.1441

,  (70-53.1441) (15—-35.4294)2 (8 —9.8415)2 (7 — 1.585)2
X 53.1441 35.4294 9.8415 1.585
X =35.971

Smif sayis1 4 ve tahmin edilen parametre olmadigindan serbestlik derecesi
4 —1 = 3 olacaktir. &« = 0.05 anlamlilik diizeyinde ki-kare tablo degeri
X5 005 = 7.815°dir. 35.971 > 7.815 oldugundan yokluk hipotezi reddedilir.

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 19
Seckin Yayincilik

19

Kolmogorov-Smirnov Uyum lyiligi Testi

A.N. Kolmogorov N.V. Smirnov
1900-1966

1903-1987
D = sup|S(x) — Fy (%)l
X

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

20

20

13.09.2022
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Kolmogorov-Smirnov Uyum lyiligi Testi

Hy:F(x) = Fy(x),tiim x degerleri icin
Hy: F(x) # Fy(x), en az bir x degeri i¢cin

D = sup|S(x) — Fy(x)|

x de@erine esit ya da daha
kiiciik degerli 6rnek birimlerinin sayisi

Slx) = "

Dy = Dy, ise Hy reddedilir.
Dy, < Dy ise Hy reddedilemez.

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

21

21
Kolmogorov-Smirnov Uyum lyiligi Testi
Fy(x) strekli ve S(x) kesikli iken bir érnek Kolmogorov-Smirnov istatisti-
ginin degeri asagidaki formil ile hesaplanir.
D = Enbiyik{|S(x;) — Fo(x)|, |S(x-1) — Fo(xp|}
Bu yolla hesaplanan degere D istatistiginin diizeltilmis degeri denir.
Fy(x) de kesikli ise bir 6rnek Kolmogorov-Smirnov istatistigi
D = Enbiiyiik|S(x;) — Fo(x;)|
ile hesaplanir.
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 22
Seckin Yayincilik
22

13.09.2022

11



Ornek

Agirhiklar (kg)

1.60
2.40
2.45
1.90
2.70
2.10

2.40 1.70
2.40 1.70
2.70 2.00
1.90 3.10
2.80 3.20
2.70 3.00

2.80
2.60
2.40
2.70
1.90
2.90

2.50
2.60
1.80
3.40
2.50
2.75

Hy:F(x) = Fy(x),tiim x degerleri i¢in

H,;:F(x) # Fy(x), en az bir x degeri i¢in

Parametrik Olmayan Yontemler 5. Baski

Gamgam, H. & Altunkaynak B

Seckin Yayincilik
23
Ornek

X; Frekans Birikimli frekans S(x)

1.60 1 1 1/30=0.033
1.70 2 3 3/30=0.100
1.80 1 4 4/30=0.133
1.90 3 7 7/30=0.233
2.00 1 8 8/30=0.267
2.10 1 9 9/30=0.300
2.40 4 13 13/30=0.433
2.45 1 14 14/30=0.467
2.50 2 16 16/30=0.533
2.60 2 18 18/30=0.600
2.70 4 22 22/30=0.733
2.75 1 23 23/30=0.767
2.80 2 25 25/30=0.833
2.90 1 26 26/30=10.867
3.00 1 27 27/30=10.900
3.10 1 28 28/30=0.933
3.20 1 29 29/30=10.967
3.40 1 30 30/30=1.000

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 24
Seckin Yayincilik
24

13.09.2022
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Ornek

X; Z;=(X; - 2.5)/0.3 Fo(x) =P(Z<Z))
1.60 -3.00 0.0013
1.70 —2.67 0.0038
1.80 -2.33 0.0098
1.90 -2.00 0.0228
2.00 -1.67 0.0478
2.10 -1.33 0.0912
2.40 -0.33 0.3694
2.45 -0.17 0.4338
2.50 0.00 0.5000
2.60 0.33 0.6306
2.70 0.67 0.7475
2.75 0.83 0.7977
2.80 1.00 0.8413
2.90 133 0.9088
3.00 1.67 0.9522
3.10 2.00 0.9772
3.20 2.33 0.9902
3.40 3.00 0.9987
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 25
Seckin Yayincilik
25
1.0F
09
0.8
=
= 0.7+
Z o6
©
E 05f
=
Z 04F p,=02195
m
03r S
O— X
oal (x)
0.1F
“ ~— 1 1 1 1 1
16 18 20 22 24 26 28 30 32 34
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 26
Seckin Yayincilik
26

13.09.2022
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Ornek

X; S(x;) Fo(x) [S(x)) —Foxp|  |S(xj-1) — Folxp)|
160 0.033 00013 0.0320 0.0013
1,70 0.100 00038 0.0962 0.0292
1.80 0.133 0.0098 0.1235 0.0902
1.90 0233 00228 02106 0.1102
200 0267 0.0478 Dy =0.2189 0.1852
2.10 0300 00912 02088 0.1758
240 0433 03694 0.0639 0.0694
245 0467 04338 0.0329 0.0008
250 0.533  0.5000 0.0333 0.0330
260 0.600 06306 0.0306 0.0976
270 0733 0.7475 0.0142 0.1475
275 0.767 07977 0.0310 0.0647
2.80 0.833 08413 0.0080 0.0743
290 0.867 09088 0.0421 0.0758
300 0.900 09522 0.0522 0.0852
310 0933 09772 0.0439 0.0772
320 0967 09902 0.0235 0.0572
340 1.000 09987 0.0013 0.0317

Parametrik Olmayan Yontemler 5. Baski

Gamgam, H. & Altunkaynak B 27
Seckin Yayincilik
27
X ]
— s | NPAR TESTS /K-S (NORMAL,2.5,0.3)=X.
]
]
T
5 1@
8 1@
L —— One-Sample Kolmogorov-Smirnov Test
"8 =i
0] 240
11| z40 X
12 240 N 30
E Y
T 24 Normal Parameters ~ 2.b Mean 25
18] 280 .
I E Std. Deviation 3
7 zE0 -
THE| 260 Most Extreme Absolute 2189
18 270
I 2w Positive ,2189
21| 2m .
= an Negative - 1475
23| 275 .
=i 2w Kolmogorov-Smirnov Z 1,199
25| 280 . .
B 2% Asymp. Sig. (2-tailed) 13
"7 sm
—28 =0
“3| sa
30| 340
=l
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 28
Seckin Yayincilik
28
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Ornek

* Bir 6nceki 6rnekteki verinin normal
dagilimdan gelip gelmedigi arastiriimak
istensin. Onceki 6rnekten farkl olarak
ortalama ve varyans bilinmiyor olsun.

* Bu durumda oncelikle bu parametrelerin
tahminleri olan ve istatistiklerinin degerlerini
hesaplamak gerekir.

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

29

29
Ornek

X; fj (frekans) Xif; X; - X x; - E)Zf].
1.60 1 1.60 —0.853 0.7276
1.70 2 3.40 —0.753 1.1340
1.80 1 1.80 —0.653 0.4264
1.90 3 5.70 —0.553 0.9174
2.00 1 2.00 —0.453 0.2052
2.10 1 2.10 —0.353 0.1246
2.40 4 9.60 -0.053 0.0112
2.45 1 2.45 -0.003 0.0000
2.50 2 5.00 0.047 0.0044
2.60 2 5.20 0.147 0.0432
2.70 4 10.80 0.247 0.2440
2.75 1 2.75 0.297 0.0882
2.80 2 5.60 0.347 0.2408
2.90 1 2.90 0.447 0.1998
3.00 1 3.00 0.547 0.2992
3.10 1 3.10 0.647 0.4186
3.20 1 3.20 0.747 0.5580
3.40 1 3.40 0.947 0.8968

30 73.6 6.5394

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 30
Seckin Yayincilik
30

13.09.2022
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Ornek

X; Z; = (X; —2.4533)/0.4749 Fo(x) =P (Z<Z)
1.60 -1.80 0.0362
1.70 -1.59 0.0564
1.80 -1.38 0.0846
1.90 -1.16 0.1221
2.00 —0.95 0.1701
2.10 —0.74 0.2286
2.40 -0.11 0.4556
245 -0.01 0.4975
2.50 0.10 0.5394
2.60 0.31 0.6215
2.70 0.52 0.6985
2.75 0.63 0.7341
2.80 0.73 0.7675
2.90 0.94 0.8267
3.00 1.15 0.8753
3.10 1.36 0.9135
3.20 1.57 0.9421
3.40 1.99 0.9769

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 31
Seckin Yayincilik
31
Ornek

X; 5(x;)  Fo(x) |S(x;) = Fo(x))| |S(xj-1) — Fo(x)
1.60 0.0333  0.0362 0.0029 0.0362
1.70 0.1000  0.0564 0.0436 0.0231
1.80 0.1333  0.0846 0.0487 0.0154
1.50 0.2333  0.1221 0.1112 0.0112
2.00 0.2667 0.1701 0.0966 0.0632
2.10 0.3000 0.2286 0.0714 0.0381
2.40 0.4333  0.4556 0.0223 D,=0.1556
2.45 0.4667  0.4975 0.0308 0.0642
2.50 0.5333  0.5394 0.0031 0.0697
2.60 0.6000 0.6215 0.0215 0.0882
2.70 0.7333  0.6985 0.0348 0.0985
2.75 0.7667  0.7341 0.0326 0.0008
2.80 0.8333  0.7675 0.0658 0.0008
2.90 0.8667  0.8267 0.0400 0.0066
3.00 0.9000 0.8753 0.0247 0.0086
3.10 09333 09135 0.0198 0.0135
3.20 0.9667  0.9421 0.0246 0.0088
3.40 1.0000  0.9769 0.0231 0.0102

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 32
Seckin Yayincilik
32

13.09.2022
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SPSS Uygulama

=N One-Sample Kolmogorov-Sminnov Test

Tzt Warisble List:

= FETTET
Help
B e
_ [ Enact. ]
[l Paissan [ Exponential MT
One-Sample Kolmogorov-Smirnov Test
X
N 30
Normal Parametersa? Mean 2,4533
Std. Deviation AT7487
Most Extreme Absolute 155
Differences Positive 111
Negative -,155
Kolmogorov-Smirnov Z ,851
Asymp. Sig. (2-tailed) 464

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 33
Seckin Yayincilik

33

Normallik icin Lilliefors Testi

Hy: n hacimli 6rnek ortalamasi ve varyansi bilinmeyen bir normal dagilim

dan gelmistir.

Hi: n hacimli 6rnek bir normal dagilimdan gelmemistir.

X-X

Folx) =P(X<x)=P Z<T

z degerine esit ya da daha
kiiglik degerli érnek birimlerinin sayisi

Slx) =

n

D = Enbiytk{|S(x;) — Fo(x)|,|S(x-1) — Fo(x)|}

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 34
Seckin Yayincilik

34

13.09.2022
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Ornek

Agirhiklar (kg)

1.60
2.40
2.45
1.90
2.70
2.10

2.40
2.40
2.70
1.90
2.80
2.70

1.70
1.70
2.00
3.10
3.20
3.00

2.80
2.60
2.40
2.70
1.90
2.90

2.50
2.60
1.80
3.40
2.50
275

X =24533, 57 =0.2255 ve S =0.4749

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

Seckin Yayincilik

35

35
Ornek
X, fi % Zicin birikimli S(x) Fy(x) =P(Z <Z))
frekans
1.60 1 -1.80 1 1/30 =0.0333 0.0362
1.70 2 -1.59 3 3/30=0.1000 0.0564
180 1 -1.38 4 4/30=0.1333 0.0846
190 3 -1.16 7 7/30=0.2333 0.1221
200 1 -0.95 8 8/30=0.2667 0.1701
210 1 -0.74 9 9/30=10.3000 0.2286
240 4 -0.11 13 13/30=10.4333 0.4556
245 1 -0.01 14 14/30=0.4667 0.4975
250 2 0.10 16 16/30=10.5333 0.5364
2,60 2 031 18 18/30=0.6000 0.6215
270 4 052 22 22/30=0.7333 0.6985
275 1 063 23 23/30=10.7667 0.7341
280 2 073 25 25/30=0.8333 0.7675
290 1 094 26 26/30=0.8667 0.8267
300 1 1.15 27 27/30=0.9000 0.8753
310 1 136 28 28/30=10.9333 09135
320 1 157 29 29/30=0.9667 0.9421
340 1 199 30 30/30=1.0000 0.9769
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 36
Seckin Yayincilik
36
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Ornek

X fi % S(x) Fo(x;) [S(x;)=Fo(x)| [S(x;-4) = Fo(x))]
1.60 1 -1.80 0.0333 0.0362 0.0029 0.0362
1.70 2 -1.59 0.1000 0.0564 0.0436 0.0231
1.80 1 -1.38 0.1333 0.0846 0.0487 0.0154
190 3 -1.16 0.2333 0.1221 0.1112 0.0112
200 1 -095 0.2667 0.1701 0.0966 0.0632
2.10 1 -0.74 0.3000 0.2286 0.0714 0.0381
240 4 -0.11 04333 0.4556 0.0223 D,=0.1556
245 1 -0.01 04667 04975 0.0308 0.0642
250 2 010 0.5333 0.5364 0.0031 0.0697
260 2 031 0.6000 0.6215 0.0215 0.0882
2770 4 052 0.7333 0.6985 0.0348 0.0985
275 1 063 0.7667 0.7341 0.0326 0.0008
2.80 2 073 0.8333 0.7675 0.0658 0.0008
290 1 054 0.8667 0.8267 0.0400 0.0066
300 1 1.15 0.9000 0.8753 0.0247 0.0086
310 1 136 09333 09135 0.0198 0.0135
320 1 157 009667 09421 0.0246 0.0088
340 1 199 1.0000 09769 0.0231 0.0102
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 37
Seckin Yayincilik
37
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Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 38
Seckin Yayincilik
38
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Normallik icin Shapiro-Wilk Testi

Hy: F(x), ortalamasi ve varyansi bilinmeyen bir normal dagilim fonksiyonudur.
H,: F(x), ortalamasi ve varyansi bilinmeyen bir normal dagilim fonksiyonu degildir.

2

I3
w :% ZQE(X(;H‘H) 7X(f))

i=1

D=3(X,-X)f,, )?:LXfff
n

W—-d
G=b,+c,In|] —~
1-w
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 39
Seckin Yayincilik
39
Ornek

X; fj (frekans) X;f; X,-—i (X]-—E)ij
1.60 1 1.60 —0.853 0.7276
1.70 2 3.40 —0.753 1.1340
1.80 1 1.80 —0.653 0.4264
1.90 3 5.70 —0.553 09174
2.00 1 2.00 —0.453 0.2052
2.10 1 2.10 —0.353 0.1246
2.40 4 9.60 -0.053 0.0112
2.45 1 2.45 -0.003 0.0000
2.50 2 5.00 0.047 0.0044
2.60 2 5.20 0.147 0.0432
2.70 4 10.80 0.247 0.2440
2.75 1 2.75 0.297 0.0882
2.80 2 5.60 0.347 0.2408
2.90 1 2.90 0.447 0.1998
3.00 1 3.00 0.547 0.2992
3.10 1 3.10 0.647 0.4186
3.20 1 3.20 0.747 0.5580
3.40 1 3.40 0.947 0.8968

30 73.6 6.5394

Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 40
Seckin Yayincilik
40

13.09.2022

20



Ornek

! G X(’Hﬂ) - X(i) a; (X(H—HI) - X(I))
1 0.4254 3.40-1.60=1.80 0.76572
2 0.2944 3.20-1.70=1.50 0.44160
3 0.2487 3.10-1.70=1.40 0.34818
4 0.2148 3.00-1.80=1.20 0.25776
5 0.1870 2.90-1.90=1.00 0.18700
6 0.1630 2.80-1.90=0.90 0.14670
7 0.1415 2.80-1.90=0.90 0.12735
8 0.1219 2.75-2.00=0.75 0.09142
9 0.1036 2.70-2.10=0.60 0.06216
10 0.0862 2.70-2.40=0.30 0.02586
11 0.0697 2.70-2.40=0.30 0.02091
12 0.0537 2.70-2.40=0.30 0.01611
13 0.0381 2.60-2.40=0.20 0.00762
14 0.0227 2.60-2.45=0.15 0.00341
15 0.0076 2.50-2.50=0.00 0.00000
2.50180
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 41
Seckin Yayincilik
41
1[<& ;
W=— Zai (X(m—fﬂ) - X(f))
D i=1
N 1 2
W,=———[2.50180]
6.5394
=0.96
n=30 iken T8(a)’da PV <0.939)=0.10 ve P(¥ <0.967)=0.50 oldugu
gorilmektedir. Bu nedenle n=30 ve 7, =0.96 iken
0.10 <P(W <0.96)<0.50
olur.
Parametrik Olmayan Yontemler 5. Baski
Gamgam, H. & Altunkaynak B 42
Seckin Yayincilik
42
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