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K tane ortalamanin Karsilastiriimasi:
Variyans Analizi

» Varyansin analizi (ANOVA) iki ya da daha fazla orneklem

ortalamalarinin ayni gergek ortalamaya sahip bir yigindan
elde edilip edilemeyecegini belirlemek icin yapilir.
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Tamamen Sansa Bagli Deneme
Plani

> Uc veya daha fazla muameleden birisinin hastalara
tamamen sansa bagli dagitimi yapilarak kurulur.

* Bu tek bir muamelenin duzeyleri( doz duzeyi ve
uygulama sekli gibi) olabilir.

* Farkli muameleler (tek muamele, tek muamele ye
karsi. muamele kombinasyonlari, vs.)

» Baazi klinik sonuglara ait uygulamalarin
ortalamalarinin veya skor degisimlerinin
karsilastiriimasi
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Hastalar —— I .i)
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» Cok miktarda hazirlanan bir standart ¢ozeltiden 50 ornek
hazirlanip 5 ayri laboratuara gonderiliyor. Laboratuarlarin
olcumleri arasinda bir fark olup olmadigi konusunda ne
soylenebilir?
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Tek Yonlu Variyans Analizi

» Bu ornekte oldugu gibi eger sadece tek bir faktorun
etkisine bakilacaksa bu analize tek yonlu deneme
denir. ornegimizde etken faktor laboratuarlar-bunlarla
lgili varyans analizi yapllir.

> Ornekteki gibi bir deneyin k farkli metodunun
karsilastiracagini varsayalim. Her yontem igin r; tane
tekrar gozlem (tekerrur) yapilmis olsun ve toplam
gozlem sayisi n = X, 1=1,2, 3, ...k

» Her yontem icin tekrar olcumler arasinda rastsal bir
degiskenlik olacaktir. k metodun farkli olup olmadigini
anlamak i¢cin yontemler arasindaki degiskenligin
Incelenmesi gerekir.
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Tek Yonlu Variyans Analizi

» Tum yontemlerin k& — v :
ayni yigin varyansina Z;JZ:;(YJ -Y.) 3 ZYu'
sahip oldugunu Se =% Y ==
varsayarak yontemler > -1) L
Ici variyans i

Her yontemde

hesaplanir. N e el
(Y.~ — Y. ) olcum varsa

> Yontemler arasi
variyans ise yontem
ortalamalari ile

toplam ortalamayi L (Y. F (11 —~
kullanarak Si:z( ) N J
hesaplanir.
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» EQer deney sonugclarini etkileyen bilinmedik bir etken yoksa, s_?
sirf 6lcim hatalarindan kaynaklanan variyans s#’nin yaklasik
degerini verir.

» EQger yontem ortalamalari arasinda sans eseri beklenenin disinda
bir fark yoksa yontemler arasi s, de sadece rastsal dlguim
hatalarini belirler. Boyle bir durumda s_?’ye esit olmasi beklenir.
s2’nin hesaplanmis ikinci bir yaklasik degeridir.

» Eger gercek ortalama yontemden yonteme fark gosteriyorsa
s,?nin degeri sisecek ve s 2’den ylksek olacaktir.

» H,: k ortalama arasinda fark yoktur
Bunu anlamak i¢in s?’nin iki tahmini degeri s ve s,°
buyuklugunun istatistiksel olarak ayni olup olmadigi kontrol edilir.
Ayniysalar, ortalamanin farkl olduguna dair guglu bir kanit yok

diyebiliriz. Farkliysalar, yani s,2'nin degeri fazlaysa ortalamalarin
farkli oldugu sonucunu ¢ikaririz.

Variyanslar arasinda fark olup olmadigini ise F testi uygulayarak
bilebiliriz.
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TEST Istatistigi

> Orneklem variyanslarinin dagilimi 2 dagilimina
sahiptir. Orneklem variyanslarinin orani da F
dagilimina gore deqisir. Bunlar carpik dagilimlar
olup sekilleri serbestlik derecesine gore deqisir.

Alternatif hipotezler genelde tek yonlu
hipotezlerdir.
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. Muamele Kareler Toplami:

KARELER TOPLAMLARI FARKLI
SEKILLERDE HESAPLANABILIR

. | (Y..)
. Duzeltme katsayisi(DK): DK =
n
k r
. Genel Kareler Toplam:: GKT=YYY2-DK

i=1 j=1

MKT :_ﬁ(Y‘r')—DK

. Hata KT = GKT-MKT
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HKO=6.06 MKO=52, HO Ret edilir

Bu soruya yanit vermek igin F testi yapilir:

» F dagilimi orneklem variyans oraninin dagilimina ve
serbestlik derecesine gore tabloya konmustur.
Pay gruplar arasi variyans, payda ise gruplar ici varyanstir.
F,=52/6.06=8.67

> F =F, 9 005=4.74 (Excel'de =FTERS(0.05;2;9))

viv2a

» Hesaplanan F, = 52/6.06 = 8.67

> F.<F, = s,%>s.2.
Karar: Uc yontemden en az birisi digerlerinden farklidir.

Ancak Hepside farkli olabilir. Farkli olani bulmak coklu
kKarsilastirma yontemleri vb yontemlerle yapilabilir.
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ANOVA Fonksiyonu

» Eger ANOVA bir yazilim programi kullanarak yaparsak,
cogunlukla asagidaki tabloya benzer bir ANOVA sonug
tablosu alirsiniz.

» Excel'de ANOVA icin Araclar/veri cozumleme/ Tek etken
Anova.
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Ornek Problem

Cok miktarda hazirlanan bir standart ¢ozeltiden her
laboratuar icin 10 tekerrur olmak uzere 50 alikot
hazirlanip, 5 ayri laboratuara gonderiliyor.

Laboratuarlarin olcimleri arasinda onemli bir fark var midir?

Lab-1 Lab-2 Lab-3 Lab-4 Lab-5
3,4 4,5 5,3 3,2 3,3
3,0 3,7 4,7 3,4 2,7
3,4 3,8 3,6 3,1 2,4
5,0 3,9 5,0 3,0 3,2
5,1 4,3 3,6 3,9 3,3
5,5 3,9 4,5 2,0 2,9
5,4 4,1 4,6 1,9 4,4
4,2 4,0 5,3 2,7 3,4
3,8 3,0 3,9 3,8 4,8
4,2 4,5 4,1 4,2 3,0
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SPSS ile gozum

slciimler |labratuarlar| var | var | var | var var | var |
3.40 Lab-1 [37 Explore x|
3.00 Lab-1
3.40 Lab-1 Dependent List oK_|
5.00 Lab-1 ﬁulq;umler -
5.10 Lab-1 —l
5.50  Labl o [=
5,40 Lab-1 -.Iablatuarlar Caneel
420 Lab-1 E Help
3,80 Lab-1
4 20 Lab-1 Label Cases by:
4,50 Lab-2 [
3.70 Lab2
3.80 Lab2 | DoPY
3.90 Tabz | Both O Statisics " Plots Statistics... | Plots... | Options... |
4 30 Lab-2

SPSS programina veri girisi ol¢timler bir siituna,
laboratuarlar 1kinci siituna olacak sekilde girilir.
Sonra verilerin normal dagilisa uygunlugu kontrol edilir.
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=
~Boxplots ——— Descriptive x|
% Factor levels together || W Stem-anddeaf o oK |
" Dependents together || [~ Histogram Ll o
™ Mone Help ﬂl
Feset
v Momality plots with tests
- Cancel
— Spread vs. Level with Levene Test Ll
* None Help
" Power estimation
" Transformed  Fower: IHaturaI log j L
" Untransformed
¥ Both © Statistics ¢ Plots | Statistics... Plats... Options. ..
Tests of Normality
k{lnlmngnrw—Srnirnm'EI Shapiro-Wilk
labratuarlar Statistic df 3ig. Statistic df 3ig.
dlcimler  Lab-1 181 10 200* 921 10 et
Lab-2 70 10 200* 811 10 289
Lab-3 125 10 200* 822 10 374
Lab-4 138 10 200* 849 10 658
Lab-5 268 10 041 889 10 V167

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

Tlum gruplara ait verilerin normal dagildigina karar vertlir.
Boylece parametrik varyans analizi kullanilmasi
uygundur, karari 1le analize baslanir.
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Analyre Graphs Utlites Window Hebp

= i el CrrT— x
I Dependent List:

J  reans. i & dlcimler

General Linear Model b One-Sample TTest.., | Paste

Gameralired Linear Models # Independant-Sarples T Test...

Mived Models L Paired-Samples T Test... I Reset

Correlats

Regression ]

Loghnear b

Classify | _ ! Factaor: Help

Data Reduction A | [ | E labratuadar
| 2
"
[

Takdes L

Scale

Norparametnic Tests
Tiemne Series

Survival

Multiple Rlesponse
Missing Value Analysis...
Complex Samples
Cuuality Control

ROC Curve., ..

Currtmsts...l Post Hoc...l Options... |

» Analysis>Compare means>One-way anova
Secenekleri ile tek-yonlu analiz yapilacagi belirtilir.

“Dependent” kismina analiz edilecek ozellik, yani olcumler
konur,

“Factor” kismina laboratuarlar konur.
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Dne-Way ANOVA: Post Hoc Multiple Comparisons

— Equal Varances Assumed

[T LsD [ S-MNK [~ Waller-Duncan

v Bonfemoni v Tukey Twpe [ ATvpell Ermar, Fatio: |1::

[~ Sidak [T Tukey'sb [~ Dunnett

[~ Scheffe ™ Duncan Cartral Categon: I_es: "I
™ REGWF [ HochbergsGT2 et

I REGWQ [~ Gabriel I;;' Z-zided € ¢ Contrall £ = Cantral

— Egqual Varances Mot Assumed

[+ Tamhane's T2 [~ Dunnetts T3 [ Games-Howell [ Dunnett's C

Significance level: I.I}E-

Currtinuel Cancel | Help | I
: I Currtr.:lsts...l Post Huc...l Optiuns...l

B .o, oun:optons
— Statistics

ﬂ ¥ Dezcriptive

[ | Fixed and random effects

¢ Homogeneity of variance test

[ Brown-Forsythe

™ Welch

[~ Means plot

Cortinue

Cancel

i,
Elrffls
g |4 [ |3

x

— Missing Values
¥ Exclude cases analysis by analysis

" Exclude cases listwise

Options. .. |

» "Post Hoc” dugmesi tiklanarak, coklu
karsilastirma yontemi belirlenir. “Continue” ile
cikilir. Sonra “option” lardan “Descriptive” ve

“Homogenity” segilir, “Continue” ile gikilir.

“OK” tiklanarak analiz tamamlanir.
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Descriptives

dlcimler
95% Confidence Interval for
Mean
Mean Std. Deviation Std. Error | Lower Bound | Upper Bound | Minimum Maximum
Lab-1 10 4,3000 90431 28597 3,6531 4 9469 3,00 5,50
Lab-2 10 3,9700 43882 13808 3,6554 4 2846 3,00 4 50
Lab-3 10 4 4600 64153 20287 40011 49139 3,60 5,30
Lab-4 10 3,1200 TE420 24166 25733 36667 1,80 420
Lab-5 10 3,3400 3666 23295 28130 33,8670 240 4,30
Total 50 3,8380 86612 12249 3,5919 40841 1,90 5,50
Test of Homogeneity of Variances
dlcimler
Levene
Statistic df df2 Sig.
1577 4 45 197
ANOVA
dlcimler
Sum of
Sguares df Mean Square F Sig.
Between Groups 13,813 4 3,453 6,772 000
Within Groups 22945 45 510
Total 36,758 49

» Tanimlayici istatistikler, varyans homojenligi ve
varyans analiz tablolari asagidaki gibi elde edilir.
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Homogeneous Subsets

dlgiimler
Subset for alpha = .05
labratuarlar M 1 2
Tukey HSD=® Lab-4 10 31200
Lab-5 10 3,3400
Lab-2 10 3,9700 3,9700
Lab-1 10 4,3000
Lab-3 10 4 4600
Sig. 076 546

Means for groups in homogeneous subsets are displayed.
3. Uses Harmonic Mean Sample Size =10,000.

» Coklu karsilastirmalar icin TUKEY yontemi
sonuclari yukaridaki tablodaki gibi verilir.
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ANOVA

> Olgctimler

Sum of Mean

Squares  df Square = Sig.
Between Groups 13,813 4 3,453 6,772 ,000
Within Groups 22,945 45 ,210
Total 36,758 49

Fh>Fc 6.77 > 2.58 - Bu durumda laboratuarlar

arasindaki degiskenlik laboratuar icindeki degiskenlikten
daha buyuk.

Yani laboratuarlarin olgumleri arasinda bir fark oldugunu
soyleyebiliriz.
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NOT

» ANOVA bize hangi laboratuarin ya da kag laboratuarin
farkl oldugunu soylemez, sadece onlarin ayni sonucu
vermedigi gercegini ¢ikarabiliriz. ANOVA’dan sonra diger
sorulacak sorular:

* Hangi lablar farkli hangileri ayni (Coklu esli
karsilastirma)

* Hangi lab dogru sonucu veriyor? (En yuksek olgen
belki de en dogru Olgen.)

» ANOVA birden fazla etkenin oldugu problemlere
de uygulanabilir. Cok faktorlu (faktoriyel)
denemler olarak bilinir.
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Coklu Karsilastirmalar

> Olgumler
Laboratuvarlar Subset for alpha = .05
Tukey HSD(a) N 1 2 3 1
Lab-4 10 3,1200
Lab-5 10 3,3400
Lab-2 10 3,9700 3,9700
Lab-1 10 4,3000
Lab-3 10 4,4600
Sig. ,076 ,546
Duncan(a)
Lab-4 10 3,1200
Lab-5 10 3,3400 3,3400
Lab-2 10 3,9700 3,9700
Lab-1 10 4,3000
Lab-3 10 4,4600
Sig. 494 ,055 ,154

Means for groups in homogeneous subsets are displayed.
a Uses Harmonic Mean Sample Size = 10,000.
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Lab icinde Degiskenlik (yti-ytort)

Sekilden goruldugu gibi, sonuclardaki degiskenlik her
laboratuar icin hemen hemen ayni. Lab 4 ve 5 toplam
ortalamanin biraz daha altinda sonug veriyor.
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Coklu Karsilastirma Sonuclari

> _ab-4 a 3,1200
> _ab-5 a 3,3400
> _ab-2 ab 3,9700
> _ab-1 b 4,3000
> _ab-3 o) 4,4600

Lab 4-5 (dusuk ortalamali gruplar) ile Lab 1 - 3 den (yuksek
ortalamali gruplar)onemli derecede farkhdir.

Lab 2 ise her iki setin ortasinda bir yer alir.
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Paralel Gruplar Tasarimi

» Tamamen Sansa Bagl (Tek-yonlu ANOVA)

> Tamamen Sansa Bagli Faktoriyel (Iki-Yonli
ANOVA) Denemeler

> Tekrarlanan Olcimli Tasarim
* Sansa Bagli Bloklar (Tek-yonlu ANOVA)

* Paralel Gruplar X Muamele (Iki-yonli
ANOVA)
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Istatistik Hipotezler

3 veya daha fazla muamele ortalamasi (7;) arasinda fark
yoktur, seklindeki sifir hipotezi:

H t=t,=-=1,=0
KARS
H 7.0

1

Asagida verilen dogrusal istatistik model varyans analizi i¢in
tek-yonlii sitmiflandirma modelidir:

Y, =p1+7T +&
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& Hakkinda Varsayimlar

> Ei» bagimsiz ve benzer dagiligli sans
degiskenleridir

» &, ortalamasi sifir olan Normal dagilisl
degiskenlerdir: & ~ N(u, 6%)

» Her Muamele grubu icin variyans homojenligi
esasina gore sabit variyans, ¢?, varsayilir
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(Muamele Etkisi) (Sansa bagli etki)

SS( Cienel ) = SS( Muameleler aras) ) + SS( Muameleler lci )

S5 Tot. =55 T4+55E
Wena, |
FETIGENEL) = KT (Muameleler &rasi) + KT {(Muameleler lgi)
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ANOVA Tablosu

Var.Kay. sd KT KO F
L SST MST
Muamele a-1 _y)? il Vot
Hata N-a N'n(y _v Y SSE
2% ~Y) N
a N 2
Genel N-1 ZZ(YU—Y.)
i=1l =l
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Coklu Karsilastirmalar

> Planlanmis Karsilastirmalar (Onceden)
* Analizden once belirlenmis hipotezler

* Ortogonal kontrastlar (A vs. B ve Aktif muamele vs.
Placebo gibi)

* Bir kontrast: muamele ortalamalarinin dogrusal bir
kombinasyonudur.

C=W,; X, TW:2 XsT W35 X
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Kontrasta ornekler

=()&, +(=1)X, +(0)
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Ortogonal Kontrastlar

A B C
AvsB 0
A+B vs C / / -1
W Xw, = é —A 0 =0
A B C
AvsC 1 0 —1
BvsC 0 1 —1
DWW Xw, = 0 0 +1 =1
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SPSS de Ortogonal Kontrastlar

Analyze Compare Means One-way ANOVA

Dependent Variable ve Factor (Treatment
Groups) sec. Sonra kontrastlar tek tek
eklenir.

Contrasts 1

ik

0
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Coklu Karsilastirmalar

» Post-Hoc Karsilastirmalar (Sonradan
tanimlanan)

*Onemli bir F testi sonrasi verinin
degerlendirilmesi

* Ortalamalarin tum ikili karsilastiriilmasinin
yapilmasi:

e Normal Veride: Tukey veya Dunnetts

(Her aktif muamele Placebo karsi test
edilir)
e Robust Test: Games-Howell
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Robust ve Non-Parametrik Testler

» Robust F tests

* Variyans Homojenligi varsayimi
tutmuyorsa

e Her grupta tekerrur sayisi farkli
* Brown-Forsythe testi
*Welch testi
» Non-Parametrik

* Normallik veya Variyans Homojenligi
varsayimi yok

* Sira puanlari icin Kruskal-Wallis ANOVA
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Faktoriyel Denemeler

» Muamele kombinasyonlarini hastalara sansa
bagli uygula

* Kemoterapili ve kemoterapisiz radyasyon
uygulamasi

» Bazl ozelliklere gore hastalari tabakalara ayir
ve her tabaka icinde muameleleri hastalara
sansa bagli uygula

* Minor Depression veya Dysthymic hasta
gruplari icinde 4 muameleden birini sansa
bagli uygula
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Ve |

Ve |
Hastalar

Yok |

Yok |
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Faktoriyel ANOVA

Yigk =H+ai +Py+(aP)ig+Eex(i)

Muamele A m. Ho:aj=0p =...=ap
Muamele B icm. Ho :B1 =B» =----=Bq
AxB Interaksiy onu icin. Ho :0ff11 =aB1>2 =.... :O‘qu
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(Muamele Etkilert) (Tesadiifi Hata)
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Sabit- ve Sansa Bagli-Etkiler

» Sabit -Etkiler

*Bagimsiz degiskenin sabit duzeyleri
denemeye alinir

* Ornek: Muamele gruplari farkli ilaclar
seklinde tanimlanir.

» Sansa Bagli-Etkiler

* Bagimsiz degiskenin mumkun olan tum
seviyeleri arasindan sansa bagli olarak
secilen duzeyler uygulanir

* Ornek: Hastane, Klinik veya, yer etkisi
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SPSS Univariate Ekrani

i Univariate x|
A Study 1D [studyid] =] Dependent Variable: Model...
> Site [site] E | @ HSCL-57 Depression C
_ Contrazts...

% ?Dmpnnenﬁtﬁ[j _I:_LEE” Fixed Factorz): —_—

reatment ' eek. (v

- Plots. ..
@} Tatal Sessions Con » @ Tr.eatme.nt [ttgrp] —_—
@ Gender [sex] |: “# Diagnosis [dwgip] =
& Age at Randomizat Fandom Factor(s):
'@) Bazeline Hanmiltan Save...
> Hamilton Depressio | » Dot
@ Baseline HSCL-57 | (pTerS
#» HSCL-57 Depressic B
#» Overall DUSOI Sec
#» Recovered at'Wee 4
#» HSCL Interpersona
< HSCL Hostility — at :
WS Weight:
& NEQ Meuraticizm [r;l » I_ =2
ak. | Paste | Beset | Cancel | Help |
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ANOVA Ozet Tablolar

Tests of Between-Subjects Effects

Dependent Variable: HSCL-57 Depression Change Score from Baseline to Week 11

Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model 2.6702 5 534 1.503 .188
Intercept 82341 1 82341 231.817 .000
TRTGRP 1.535 2 767 2.160 117
DXGRP 211 1 211 595 441
TRTGRP * DXGRP 927 2 463 1.305 273
Error 111177 313 355
Total 195.313 319
Corrected Total 113.847 318

a. R Squared =.023 (Adjusted R Squared =.008)
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SPSS Post Hoc Ekrani

Univariate: Post Hoc Multiple Comparisons for D EI

Factor(z): Post Hoc Tests for: :
Continue I

{{{u]fu] trtarp

degrp degrp Cancel

Help
— Equal Y ariances Azsumed
[~ LsD [T S-HE [T waller-Duncan
[~ Bonferrani v Tukey Tope [/Tope | Eror Fatio: |1EIEI
[~ Sidak [T Tukey'sb W Dunrgtt

[~ Scheffe [~ Duncan Control Categorny: I Last :I'

[T B-EGWF [T Hochberg's GTZ2 Test
[T BEGWOE [ Gabrel ’;:' Z-sided O ¢ Control © 3 Control

—Equal Varances Mot Azzumed
[T Tamhane's T2 [ Dunnet's T3 | Games-Howel [ Dunnett's C
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Post Hoc Karsilastirmalar

Multiple Comparisons

Dependent Variable: HSCL-57 Depression Change Score from Baseline to Week 11

Mean
Difference 95% Confidence Interval

() Treatment  (J) Treatment (1-J) Std. Error Sig. Lower Bound | UpperBound

Tukey HSD SSRI PST -.1243 .08293 293 -.3195 0710
Placebo -.1674 08221 105 -.3610 0262

PST SSRI 1243 .08293 293 -.0710 3195

Placebo -.0432 .08038 853 -.2324 1461

Placebo SSRI 1674 08221 105 -.0262 3610

PST 0432 .08038 853 -.1461 2324

Games-Howell SSRI PST -.1243 .08385 302 -.3223 0737
Placebo -.1674 .08403 117 -.3658 .0310

PST SSRI 1243 .08385 302 -.0737 3223

Placebo -.0432 07841 846 -.2282 1419

Placebo SSRI 1674 08403 117 -.0310 .3658

PST 0432 07841 .846 -.1419 2282

DunnettC SSRI PST -.1243 .08385 -.3237 0752
Placebo -.1674 .08403 -.3672 0324

PST SSRI 1243 .08385 -.0752 3237

Placebo -.0432 07841 -.2295 1431

Placebo SSRI 1674 08403 -.0324 3672

PST 0432 07841 -.1431 2295

Dunnettt (2-sided} SSRI Placebo -.1674 08221 078 -.3503 0155
PST Placebo -.0432 .08038 815 -.2220 1356

Based on observed means.
a. Dunnettt-tests treat one group as a control, and compare all other groups against it.
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Interaksiyon Etkileri

» Bir bagimsiz degiskenin muamele etkisi
diger bagimsiz degiskenin duzeyleri icin farkl
Ise interaksiyon olusur.

> Ornek: Dysthymic hastalar icin SSRI ve
Placebo arasindaki fark Minor Depression
hastalarinkine kiyasla daha buyuktur
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Plot - Grup Ortalamalari

Univariate: Profile Plots x|
Factors: Hornizontal Az Beprlfs I
dHR e, 4 I | drarp

HEE Cancel

Separate Lines:

<] e e

Separate Plots:

KBy

Flioks: Sidd | Chatge | Bemove
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Minor Depression Dysthymia
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O Pacebo
Minor Depression Dysthymia

Diagnosis
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Interaksiyon icin Kontrast Testleri

» Lineer kontrastlar tanimlayarak muamele
ortalama ciftleri arasindaki farklarin testi.

» Ortalamalarin lineer kombinasyonu
kontrasttir.
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SPSS Ekrani Secenekleri

Univariate: Opktions il

— Eztimated Marginal Meansz

Factar(z] and Factor Interactions: Dizplay Means for:

[OVERALL) o I
trbqrp ‘] dwarp

d=grp brtgrpdsgrp

tregrp*dugrp

[T Compare main effects

Confidence imterval adjustment:

|LSD [none] =]

— Dizplay

[v Descriptive statistics [v Homogeneity tests

v Estimates of effect size [~ Spread vs. level plat

v Dbserved power [~ Residual plat

[T Parameter estimates [T Lack of fit

v Contrast coefficient matriz [T General estimable function
Significance level: I.EIE Confidence intervalz are 95%

Continue | Cancel Help




Kontrast Katsayilar

Intercept

Contrast
Parameter L1
Intercept 1.000
[TRTGRP=1.00] 333
[TRTGRP=2.00] 333
[TRTGRP=3.00] 333
[DXGRP=1.00] 500
[DXGRP=2.00] 500
[TRTGRP=1.00] * 167
[DXGRP=1.00] '
[TRTGRP=1.00] * 167
[DXGRP=2.00]
[TRTGRP=2.00] * 167
[DXGRP=1.00] '
[TRTGRP=2.00] * 167
[DXGRP=2.00]
[TRTGRP=3.00] * 167
[DXGRP=1.00] '
[TRTGRP=3.00] * 167
[DXGRP=2.00] :

The default displayof this matrix is the
transpose ofthe corresponding L matrix.
Based on Type Il Sums of Squares.
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Contrast(lar) in Tanimi

Intercept
Treatment(muamele) SSRI
PST
Placebo
Diagnosis(teshis) Minor Depression
Dysthymia
Treatment*Diagnosis SSRI-Minor Depression

(teshisxmuamele)
intraksiyonlari

SSRI-Dysthymia

PST-Minor Depression

PST-Dysthymia

Placebo-Minor Depression

BQISEABSHY MR mPBALISIMI AD.







SPSS de Kullanici Kontrast Tanimi

Univariate: Model |
— Specity Model
C Fillziad @ Cuton
Factors & Covanates: Model: Cancel
tregrp(F) trkgrp
dxgrp(F] d=arp Help
d=grp*trtarp

—Build Term(z]——

Interaction |

Sum of sguares:

Type |

W Include intercept in model
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Kontrastlarin Tanimi

Intercept 0

Treatment(muamele) SSRI 1
PST 0
Placebo -1

Diagnosis(teshis) Minor Depression 0
Dysthymia 0

Treatment*Diagnosis SSRI-Minor Depression 0

(teshisxmuamele)

intraksiyonlari
SSRI-Dysthymia 1
PST-Minor Depression 0
PST-Dysthymia 0
Placebo-Minor Depression 0
Placebo-Dysthymia -1
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SPSS de Lineer Kontrastlar

‘Mean Difference between SSRI and Placebo for Dysthymia’
TRTGRP1 0-1 § DXGRP*TRTGRP 01 0 0 0-1

Bi Syntax3d - SP5S5 Syntax Editor = 0| x|
Fil= Edit VYiew Analyze Graphs LUkilities Run Window  Help

=|d|8| B| o =[] & »|2

LIMIAMNO A,

change BY trigrp dxgrp

METHOD = SSTYPE(3)

ANTERCEPT = INCLUDE

[POSTHOC = trigrp dugrp ( TUKEY GH C DUNMNETT)

JPLOT = PROFILE] dxgrp™trigrp )

/PRINT = DESCRIPTWVE ETASQ OPOWER TESTILMATR) HOMOGEMEITY
[CRITERIA = ALPHA[.DS

ILMATRL 'Mean Difference between SSRI1 and Placebo for Dysthymia’
TRTGRP 10 -1 DRGRP*TRTGEP 01000 -1
JDESIGM = trigrp dxgrp dxgrp™tigrp .

[=]
[=]

? SP35 Processor is ready

BIYOISTATISTIK VE TIP BILISIMi A.D.



Contrast Coefficients (L' Matrix¥

Kontrastlar Igin SPSS Ciktisi

Contrast
Parameter L1
Intercept 0
[TRTGRP=1.00] 1
[TRTGRP=2.00] 0
[TRTGRP=3.00] -1
[DXGRP=1.00] 0
[DXGRP=2.00] 0
[TRTGRP=1.00] * 0
[DXGRP=1.00]
[TRTGRP=1.00] * 1
[DXGRP=2.00]
[TRTGRP=2.00] * 0
[DXGRP=1.00]
[TRTGRP=2.00] * 0
[DXGRP=2.00]
[TRTGRP=3.00] * 0
[DXGRP=1.00]
[TRTGRP=3.00] * 1

[DXGRP=2.00]

The default display of this matrix is the
transpose ofthe corresponding L matrix.
a. Mean Difference between SSRI

and Placebo for Dysthymia

Contrast Results (K Matrix§

Dependent
Variable
HSCL-57
Depression
Change
Score from
Baseline to
Contrast Week 11
L1 ContrastEstimate -.248
Hypothesized Value 0
Difference (Estimate - Hypothesized) 248
Std. Error 115
Sig. 032
95% Confidence Interval Lower Bound -474
for Difference Upper Bound -.022

a. Based on the user-specified contrast coefficients (L) matrix: Mean
Difference between SSRIand Placebo for Dysthymia

Test Results

Dependent Variable: HSCL-57 Depression Change Score from Baseline to Week 11

Sum of Partial Eta Noncent. Obsened
Source Sguares df Mean Square F Sig. Squared Parameter Power®
Contrast 1.649 1 1.649 4.643 .032 .015 4.643 575
Error 111.177 313 355

a. Computed using alpha = .05
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O Pacebo
Minor Depression Dysthymia

Diagnosis
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Coklu Karsilastirmalar icin
Duzeltmeler

> IKi tip lineer kontrast tanimlayip test edebiliriz
* Ortogonal
* Non-orthogonal

» 3 muamele grubu icin ,

* 3 — 1 = 2 ortogonal kontrast tanimlamasi
mumkundur

* Ortogonal olmayan basit ortalama farklari icin 3
kontrast tanimlamak mumkundur

* Karmasik kontrast sayisi belirlenebilir
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Tip | Hata Orani

Belli bir 6nem seviyesinde (a,...), C adet bagimsiz kontrast
test ediyorsak, tiim yapilacak testler icin 1slenebilecek I tip

hata orant:
Pr(1 veya daha fazla Itip hata yapma) =1-(1-opnominal )C

3 muamele x 2 teshis =6 ortalama i¢in (6(6-1))/2 = 15 adet
tinik karsilastirma cifti vardir. Karsilastirma basina hata

(oo nominal) a=0.05 ise deneme basina hata olasiligi:

Pr(15 kontrast i¢m 1 veya daha fazla I tip hata yapma) =1-(1- 0.05)15 =0.5367
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Bonferroni ved Sidak Diizeltmesi

» Bonferroni’nin duzeltmesi basit fakat cok
konservatiftir

_ O Nominal
Olponferroni

Kontrast

& Sidak’n diizeltmesi biraz daha karisik fakat
daha giliclii test verir
A
C

Ols 1 da’kzl_(l_al\fominal)
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Bonferroni ve Sidak Diizeltmesi

a : aNomlnaI a,\ L j— l — (1 — a ) )%Contrasts
Bonferrioni C Sidak Nominal
contrasts

aBonferrioni — 00%5 aéidék — 1_ (1_ 005)%5
=0.003333 =0.003414
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Kontrastlar Icin SPSS Ciktis|

Contrast Results (K Matrix§

Dependent
Variable
HSCL-57
Depression
Change
Score from
Baseline to
Contrast Week 11
L1 ContrastEstimate -.248
Hypothesized Value 0
Difference (Estimate - Hypothesized) 248
Std. Error 115
Sig. 032
95% Confidence Interval Lower Bound -474
for Difference Upper Bound -.022

a. Based on the user-specified contrast coefficients (L") matrix: Mean
Difference between SSRIand Placebo for Dysthymia
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Faktoriyel ANOVA Testinin Mantigi

> 1nci [nteraksiyon etkisini test et

* Eger onemli ise, dur ve ozel
karsilastirmalar! yap

* Eger onemli degilse, esas eftkileri teste gec
> 2hc Esas etkilerin testi
* Post Hoc coklu karsilastirmalari kullan

* Interaksiyon terimi dnemli degilse bu
karsilastirmanin anlami olur, yoksa deqil.
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Basit Tek-Yonlu Deneme

» Ayni hasta uzerinde bir ozellik bir den fazla
peryod icin olculur
* 3 veya daha fazla planli uygulama zamani
(uygulamanin zaman igindeki etkisi)

* 3 veya daha fazla muamele

e Sansa bagli olarak muamele
seviyelerinin hastalara dagitimi

e Uygulamalar arasi etki silinme peryodu
birakilir

e Cross-over calismalar yapilabilir
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Uygulamanin zaman icindeki etkisi

Degerlendirme

Zaman 0  Zaman 1 Zaman t
Hasta 1 Y., Y., Y.,
Hasta 2 Y., Y,, W
Hasta n Y., Y., Yo
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Coklu muamele Uygulamasi

Muameleler
llag 1 llag 2 llag p
Hasta 1 Y, Y, Y.,
Hasta 2 Y., Y., Y,,
Hasta n Y., Y., Yo
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Analize Yaklasimlar

> Klasik Tekrarlanan Olgcimli Denemeler

* Degerlendirme boyunca esit korelasyon oldugu
varsayilir (Compound Symmetry veya Sphericity)

* Tam veri gerektirir
» Cok degiskenli Analiz

* Degerlendirme boyunca farkli korelasyonlar
olabilir

* Tam veri gerektirir

» Karisik Model (Sansa bagl etki, Hiyerarsik lineer
modeller)

* Korelasyon paternlerinden birisinin varligi kabul
edilir
* Mevcut olan tum veri kullanilabilir
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Compound Symmetry

Zaman 0 Zamanl Zaman?2 Zaman 3
Zaman O

Zaman 1

Zaman 2

Zaman 3
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Compound Symmetry

» Her degerlendirme zamani boyunca variyanslar esit
kabul edilir

» Degerlendirmeler arasi kovariyanslar esit kabul edilir
» Bartlett'in ve Mauchley’in kuresellik(Sphericity) test
yaplilir

» Eger Mauchley’in Testi p < 0.10 duzeyinde onemli
Ise asagidakileri kullantlir:

* Serbestlik derecesine gore duzeltiimis test
* Cok degiskenli istatistik veya
* Karisik Lineer Model
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Gozlenen Patern

Zaman 0 Zamanl Zaman?2 Zaman 3
Zaman O

Zaman 1

Zaman 2

Zaman 3

BIYOISTATISTIK VE TIP BILISIMi A.D.



Kuresellik(Sphericity) Bozulmus

» Serbestlik derecesi duzeltiimis testler
* Greenhouse-Geisser
* Huynh-Feldt
> Cok degiskenli Test Istatistikleri
* Pillai’'s Trace
*Wilks’ Lambda (0.00 to 1.00)
* Hotelling's Trace
* Roy’s Largest Root

BIYOISTATISTIK VE TIP BILISIMi A.D.



BIYOISTATISTIK VE TIP BILISIMi A.D.




SPSS Repeated Measures

Repeated Measures Define Fack El
Within-Subject Factar Mame: [ D efine
Mumber of Levels: I?‘_ Resel

Add Cancel
Change Help
Hemmove Measure >
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Define Repeated Measures
Variables

i Repeated Measures x|
“#» Recovered at "-.-'-.-"E!ELI Within-Subjects Vanables  [tirme]: ok

#>» HSCL Interpersona

@ HSCL Hostily —7 PE% Easte
# NEO Meuraticizm [r 7 (3 Fieset
@ M arrital Status [mar :?‘:[4]

@ Ethnic Group [majo | 2 . —E—Eg% Eemse]
“#> Education [educat] :@:[?] Help

@ Employment [emplo
> Income [incomcat]
@ Weteran Status [va]
#> Neurotic = 1 [neuro
# Recovered at weet
¥ Baseline HSCL-57
Week 1 HSCL-57

. 2 HSCL-57

Between-Subjects Factar(s):

Corveariates:

odel... | Enﬂtrasts...l Plats. . | FPozt Hoc. .. Save... Optiohz. .

DITVUVIOTATIOTIIN VI TIT DILTYITIVIT AU,



Select Options

Repeated Measures: Options

— Estimated Marginal Means

Factarz] and Factor [nteractiaons:

Dizplay Means far:

[OVERALL] |:
tirre i
V¥ Compare main effects
Confidence interval adjuztment;
LSD [rone] |
L5D [none]
~ Display Bonferroni

[v Descriptive statistics
[~ Estimates of effect size
[T Obzerved power

[~ Parameter estimates
[~ SSCF matrices

[V Feszidual S5CF matriz

[T Homogeneity tests

[T Spreadivs level plats

[~ Besidual plots

[~ Lack af fit kest

[T General estimable function

Significance level: I.I:IE Confidence intervalz are 95%

Continue Cancel | Help
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Kuresellik Testi

Bartlett's Test of Sphericity Mauchly's Test of Sphericity

Measure: MEASURE 1

Likelihood Ratio .000
Approx. Chi-Square | 760.108 Epsilon”
df 27 Approx. Greenhous
] Within Subjects Effect | Mauchly's W [ Chi-Square df Sig. e-Geisser | Huynh-Feldt | Lower-bound
Sig. .000 TIME 354 144.001 20 .000 704 729 167

Tests the null hypothesis thatthe error covariance matrix of the orthonormalized transformed dependent variables is

Tests the null hypothesis that the residual covariance i ines| !
proportional to an identity matrix.

matrix is proportional to an identity matrix. ) o , )
a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are displayed in the
a. Tests of Within-Subjects Effects table.
Design: Intercept b.
Within Subjects Design: HSCL Design: Intercept

Within Subjects Design: TIME
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Tekrarlanan Olctimlerin F testi

Tests of Within-Subjects Effects

Measure: MEASURE 1

Type Il Sum

Source of Squares df Mean Square F Sig.
TIME Sphericity Assumed 39.559 6 6.593 50.343 .000

Greenhouse-Geisser 39,559 4.227 9.359 50.343 .000

Huynh-Feldt 39.559 4374 9.045 50.343 .000

Lower-bound 39.559 1.000 39.559 50.343 .000
Error(TIME)  Sphericity Assumed 110.797 846 131

Greenhouse-Geisser 110.797 595.978 186

Huynh-Feldt 110.797 616.691 .180

Lower-bound 110.797 141.000 .786
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Cok Degiskenli Testler

Multivariate TestsP

Effect Value F Hypothesis df Error df Sig.

TIME Pillai's Trace 500 22.6602 6.000 136.000 .000
Wilks' Lambda 500 22.6602 6.000 136.000 .000
Hotelling's Trace 1.000 22.6602 6.000 136.000 000
Roy's Largest Root 1.000 22.6602 6.000 136.000 .000

a. Exact statistic

b.

Design: Intercept
Within Subjects Design: TIME
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N

Sidak a gore Duzeltiimis Post Hoc
Karsilastirmalar

Pairwise Comparisons

Measure: MEASURE
Mean 95% Confidence Interval for
Difference Difference’
(DHSCL __(J)HSCL (1-J) Std. Error SJk,a Lower Bound | Upper Bound
1 2 173* 042 002 .042 304
3 .366* .046 .000 223 508
4 A467* .048 .000 .320 614
5 467 .049 .000 317 616
6 544* .054 000 376 712
7 .603* .056 .000 430 776
2 1 -173* .042 002 -.304 -.042
3 .192* .035 .000 .084 301
4 294* 042 .000 .166 422
5 293* .040 .000 171 416
6 371* 047 .000 226 515
7 429* .051 .000 273 .586
3 1 -.366* .046 .000 -.508 -.223
2 -.192* .035 .000 -.301 -.084
4 102 .035 081 -.006 209
5 101 .039 194 -.019 220
6 178* .043 001 .046 311
7 237* .048 .000 .089 .385
4 1 -.467* .048 .000 -.614 -.320
2 -.294* .042 .000 -.422 -.166
3 -.102 .035 081 -.209 .006
5 -.001 .032 1.000 -.098 097
6 077 .041 733 -.049 202
7 .135* .041 024 .009 261
5 1 -467* .049 .000 -.616 -317
2 -.293* .040 .000 -.416 =171
3 -.101 .039 194 -.220 019
4 .001 .032 1.000 -.097 .098
6 078 .035 A37 -.029 185
7 .136* .036 .006 .024 .248
6 1 -.544* .054 .000 -712 -.376
2 -.371* 047 .000 -.515 -.226
3 -178*% .043 001 -311 -.046
4 -.077 .041 733 -.202 .049
5 -.078 .035 437 -.185 .029
7 .059 .033 818 -.043 .160
7 1 -.603* .056 .000 -776 -.430
2 -.429* .051 .000 -.586 -.273
3 -.237* .048 .000 -.385 -.089
4 -.135*% .041 024 -.261 -.009
5 -.136* .036 006 -.248 -.024
6 -.059 .033 818 -.160 .043

Based on estimated marginal means
*. The mean difference is significantat the .05 level.
a. Adjustment for multiple comparisons: Sidak.



Karisik Lineer Modeller

» Tekrarlanan olcumlu denemelerin analizinde
oldukca esnek yaklasim

* Kovariyans yapisi belirlenebilir
* Mevcut tum veri kullanilabilir

» Her birey icin lineer model uydurulur ve
ortalama parametre tahmini icin sansa bagl
etkilerin MLE tahminleri elde edilir
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SPSS de Karisik Lineer Model

i Linear Mixed Models: Specify Subjects and RE il
Click Caontinue for rmodels with uncormelated terms. Continue
Specify Subject variable for models with carrelated random effects. Feset
Specify both Repeated and Subject vaniables far models with corelated C |
regidualz within the random effects. ance
@ Site [site] - Subjects: Help
> Component [1=Hartfc (AL Study 1D [studyid]

@ Diagnosiz [degrp] T

@ Treatment [trtgrp]

> Total Sessions Comp—

@ Gender [zex]

> Age at Bandomization Bepeated:

> Baseline Hamilton De > Treatment Week [week]

@ Hamilton Depression E

#> Baseline HSCL-57 D¢

#> HSCL-57 Depression

> Overall DUSOI Scare - |

Repeated Covariance T ype: |***F‘[” j
ADTM1 Ueabmrmmmmmm— e
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Lineer Model Kurulumu

i Linear Mixed Models

(&), Study 1D [studyid] = Dependent Yariable: ok,

4 Site [site] |® HSECL 57 Depression20 hseLd— porc

@ Component [1=Hartford,

il

%Diagnnsis [dwgrp] Factor(s) BEeset |
Treatment [trtgrp]

Treatrment ‘Week [week,
& Total Sessions Complete E ® [ ] Cancel |
& Gender [zex] o Help |
@ Age at Randomization [z

> Baseline Hamilton Depre
> Hamiltorm Depression ha Covariate(z]
“#» Baseling HSCL-57 Depre
& Overal DUSOI Scaore [dh
> Recovered at Week 11
& HSCL Interperzonal at B
& HSCL Hostilty — at B ase

& NED MNeurcticism [reura
@ b arrital Statuz [married] LI

Bezidual Weight:

Figed... | Random... | Estimatiun...l Statistics... | EM Means.. Save...
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Sabit(Fixed) /Sansa Bagli(Random)
Etkileri Belirle

Linear Mixed Models: Fixed Effects

— Fi=ed Effects
% Build terms " Build nested terms

Confinue

Cancel
Factors and Covanates: b odel;

s,

Help

I Factanal = I

By | Mithin]l [Elzar Tem Add | Bemn:wel

Build Trermm:

V¥ Include Intercept Surn of squares: Tuope Il -

BIYOISTATISTIK VE TIP BILISIMi A.D.



Zaman Icin F testi

Type lll Tests of Fxed Effects

Denominator

Source Numerator df df F Sig.
Intercept 1 249.706 | 1021.554 000
WEEK 7 1120.972 19.362 .000

a. Dependent Variable: HSCL-57 Depression-20.
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Post Hoc Karsilastirmalar

Linear Mixed Models: EM Means |

— Estimated Marginal Meanz of Fitted Modelz Cort
Factar(z] and Factor Interactions: Dizplay Meansz for: e
[OYERALL) Cancel

wieek, _—
E Help

¥ Compare main effects
Confidence Interval Adjuztment:

Sidak |

— Reference Categorny
™ Mone [all pairwise)

™ Custom
W alue;
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Post Hoc Karsilastirmalar

Pairwise Comparisons

Mean 95% Confidence Interval for
Difference Difference®

() TreatmentWeek (J) Treatment Week (1-J) Std. Error df Sig.a Lower Bound | Upper Bound
1.00 .00 -.157* 033 | 1171.140 .000 -.247 -.067
2.00 .00 -.368* 042 | 1382.859 .000 -.481 -.255
4.00 .00 -.459* 049 | 1456.605 .000 -.589 -.328
6.00 .00 -.467* 053 | 1409.534 .000 -.608 -.325
8.00 .00 -.539* 056 | 1306.796 .000 -.690 -.388
11.00 .00 -.567* .058 | 1167.530 .000 -.723 -411
25.00 .00 -.617* 062 | 1090.299 .000 -.782 -451

Based on estimated marginal means

*. The mean difference is significant at the .05 level.

a. Adjustment for multiple comparisons: Sidak.
b. Dependent Variable: HSCL-57 Depression-20.
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