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Bagimsiz Gruplarda
Varyans Analizi
(Analysis of Variance = ANOVA)



Varyans Analizi
(Analysis of Variance = ANOVA)

* Parametrik test niteliklerini tasiyan 6rneklem
gruplarinin sayisi ikiden fazla ise Student’s-t testleri
verine varyans analizi testleri kullaniimalidir:

— Tek yonli varyans analizi (One-Way ANOVA) (bagimsiz
gruplarda kullanilir),

— Iki yonli varyans analizi,
— Cok faktorli denemelerin varyans analizi,

— Tekrarlayan 6lcimlerde varyans analizi (bagimlh gruplarda
kullanilir).



Tek yonlu varyans analizi
(ANOVA)

e Ornek:

— X bitkisinden elde edilen ucucu yag ekstresinin
sicanlarda karbon tetra klorurle (CCl,)
olusturulmus akut karaciger toksisitesi Uzerine
koruyucu etkisinin olup olmadigini AST ve ALT
enzimleri (degiskenleri) yontunden arastiriniz.



Tek yonlu varyans analizi
(ANOVA)

e Kullanilacak istatistik yonteminin bulunmasi:

— Olcuim sekli: sayisal,

e Denek sayisi 20’nin altinda oldugu icin One-Sample Kolmogorov-
Smirnov testi uygulandi; p>0.05 bulundugu icin verilerin normal
dagilim gosterdigi kabul edildi..

— Calisma gruplarinin bagimli-bagimsiz olmasi durumu:
e Bagimsiz gruplar.

— Grup sayisi: Ikiden fazla grup.

Kullanilacak test: Bagimsiz gruplarda tek yonlii
varyans analizi (One-way ANOVA)



Calismanin Gruplarinin Belirlenmesi (n=7)

. Grup: SF (serum fizyolojik),
. Grup: Olive oil (zeytin yagi),
. Grup: EtOh (Etil alkol),

. Grup: CCl,,

. Grup: CCl,+Silibinin,

. Grup: 0.25 mL/kg ekstre+CCl,,
. Grup: 0.50 mL/kg ekstre+CCl,,
. Grup: 1.00 mL/kg ekstre+CCl,

0O Jd oo O o W N B




Fil=  Edit

Wiewy Dakta  Transform  Analyze Graphs

Ikilikies

Window  Help

= @& B o|| B =k sl Ele BxnlE @

Marme

Type

Width

Decimals

Label

Walues

Missing

Columns

Align

fleasure

qrup

Murmeric

g

2

{100, 5F {seru

Mohe

g

Right

Scale

ast

Murmeric

g

2

Mone

Mone

g

Right

Scale

alt

Murmeric

g

2

Mone

Mone

g

Right

Scale

o~ oo f= LI s —

[iu]

—=
[

—
—

—=
g

—=
L

—=
i

—=
[

—=
o

—
|

—a
oo

—a
i)

[}
[

g
—a

-
(SN}

]
(]

A
=

]
m

]
(ny]

ra
|

]
oa




File Edit Wew Data Transform #nalvee Graphs  Ukilities  Window Help

S| B| o|| L =k sl FEle ElklE [ @

|'I : grup

grup

ast

alt

War

War

War

War

War

War

War

ool M| = ok —

(]

—_—
=

—_
—

—_—
L)

—_—
(W]

—
=

—_—
(]

—_—
o

——
|

—_—
(mu]

—_—
a)

]
=

[~
—_

()
(]

(]
(Y]

A
1=

]
(]

1
1




l Untitled - 5F Jata Editor

File Edit Wiew Data Transform  Analyze Graphs  Ublities  wWindow  Help
ZQ8| B o] 1| =|r| & ] 6 9
|'I : giup |'I
grup ast alt war war war war war war war war war
1|=F (seru = B2,00 34,00
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4 5F (=erum 89 00 3900
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B[ SF (serum B5 00 3200
7| SF (serum B9 00 55 00
g|Olive oil (ze 76,00 4500
9| Olive ol (ze J7.00 43,00
10 Olive ol (ze aa8,00 &0,00
11| Olive oil (ze BB 00 2200
12| Olive oil (ze B4 ,00 &4 00
13| Olive oil (ze 83,00 2900
14| Olive oil (ze 80,00 33,00
15 Etil alkal bR ,00 45 00
16 Etil alkal AR ,00 &R .00
17 Etil alkal 47 00 &4 00
18 Etil alkal 29,00 3,00
19 Etil alkal §2,00 a0,00
20 Etil alkal 80,00 &7 .00
21 Etil alkal ae,00 0,00
22 CCl4 956 00 1654 00
23 CCl4 978,00 1600 00
24 CCl4 875,00 17R4 00
25 CCl4 k79,00 Qa0 00
2k CCl4 800,00 aa0 00
27 CCl4 783,00 142300
2a CCl4 882,00 1209 00
29| CClA+Silibi 453,00 354 00
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= E Cutput Y
= E Onesnvay
+[E] Tile
[ Notes =5 DHEWEY
@ Deszcriptives
@ Test of Homogeneity of YWatiz
L AN A, ipt
= g Past Hoo Tests l Descriptives I
[ Title 95% Corfidence Interval for
@ Multiple Compatizons Mean
- Homogeneous Subsets I Mean Std. Deviation | Std. Error | Lower Bound | Upper Bound | Minirum | Masimorm
NERLE BST  SF (serum fizyolojik) T | 715714 10564508 | 3,88314 B1,8004 81 3424 56,00 80,00
% :f_: Olive oil (zeytin yadn 7 77,8571 078823 3,69960 63,8045 06,9097 64,00 40,00
Etil alkal 7 75 4286 1872482 07732 58,1110 92,7461 47,00 92,00
il 7 | 8504286 10448103 | 3949012 753, 7947 Q47 0574 B7E,00 978,00
14+ Eilikinin 7 328,2857 Q7 27232 36,76548 2389,3238 4159, 2476 231,00 466,00
0.25 mbLfky ekstre + CCI4 ¥ 4934714 85,13295 I2ATTE3 414,83366 ava30a63 343,00 A67,00
0.80 mUfky ekstre + CC14 7T | 3154286 2342262 0,85292 296, 7663 340,0909 287,00 354,00
0.100 mLkg ekstre +
Cold g 7| 1921428 1984463 7.50057 133,78496 170,4961 132,00 188,00
Total af 296,0393 26223239 36,04228 2258630 366,31 56 47.00 978,00
ALT 5SF (serum fizyalojik) ¥ 3848714 901536 340787 30,234 46,9097 28,00 A6,00
Olive oil (Zeytin yadn 7 39,4286 11, 70267 4,42319 28 6054 a0,2a17 22,00 54,00
Etil alkal 7 56,4286 8,99735 3,40068 481074 64,7497 45,00 70,00
il 7 [13458,5714 32475830 (12274710 1048,22M 1648,9228 Q00,00 1764,00
CCl4+Eilikinin 7 394,83571 98,03063 3707099 N4 1477 485 5666 245,00 43,00
0.25 mbLfky ekstre + CCI4 ¥ 4531429 9223837 3488172 3727404 43,4954 300,00 A67,00
0.50 mLfky ekstre + CCI4 ¥ 290,0000 107,33883 40773148 190,2194 389,73048 124,00 450,00
g'élc'f mlikg ekstre + 7| 942887 18,22740 | 63893 77,4282 11,1432 67,00 122,00
Total af 340,0357 433,29553 A7,80144 2239934 486,07 30 22,00 1764,00
Test of Homogeneity of Variances
Levene
Statistic dfl dr2 Sig.
AST 7,309 7 48 Rujuli}
ALT 14 964 7 48 Jooo -
< ¥ < »
¥ |SPS5 Processor is ready 20

w E N B QE® o [E Microsoft Powerpoint ... | B Untitled - 5PSS Data ...

@._:Ej 2342




AnalyZe  Grapns  UCices  window  Aelp
| Bk 2 & ¢
| E B
Test of Homogeneiy of Variances
Levene
. . Statistic il dfz Sig.
ity of %
¥ TR AST 7300 T 000
ALT 14 964 43 ,000
irizons
Subzets
ANCOVA
Sum of
Snuares df Mean Square F Sig.
AST  Bebween Groups | 3607363 7 515337,548 141 546 000
Within Groups 174787 7 43 3640, 786
Total ETE YA 84
ALT  Between Groups | 9510718 7 | 1358673,990 79,995 000
Within Groups 8142580 43 16984 542
Total 10325976 84
Post Hoc Tests
Multiple Comparisons
‘ flean ‘




Levene Testi Sonucu

* Levene Testi p=0.05 ise varyanslar homojen olarak
kabul edilir.
— Buna gore Post-hoc testlerden Equal variances assumed
basligi altindaki post-hoc testlerden biri kullanilir.
* Levene Testi p<0.05 ise varyanslarin homojen
olmadigl kabul edilir.
— Buna gore Post-hoc testlerden Equal variances not
assumed basligl altindaki post-hoc testlerden biri kullanilir.
* Bu calismada Levene testi sonucu hem ALT hem de
AST icin p<0.05 (p=0.000) bulundugu icin post-hoc
test olarak Tamhane’s T2 testi secilir.
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Post Hoc Tests

Multiple Comparisons

Di?;ggce I\ 95% Confidence Interal
DependentVariahle I I (1 GRUP ) GRUP (-3 Std. Error Sin. Lower Bound | Upper Bound
AST Tukey HSD SF {serum fizyalajik) Olive oil (zeytin yadrn) -6,2857 | 3225291 1,000 -108,47049 95 2494
;J Etil alkal -3,8571 | 32,25251 1,000 || -106,0423 98,3280
CCl4 -778.8571% | 32,25251 000 || -881,0423 676,720
CCI4+Silibinin _257,7143% | 32,25251 000 || -359,8994 1555291
0,25 mLika ekstre + CCI4 | 422 0000% | 32 25251 o0 || -524,1851 -319,8149
0.50 mLiko ekstre + GOl | -246 8571% | 32 25251 000 || -349,0423 144 6720
gélﬂf kg ekstre + 05714 | 3225281 | 21 -182 7566 1 E137
Olive oil Zeytin yadn SF {serum fizyolajik) G,2857 | 3229291 1,000 -85,8994 1084709
Etil alkal 24286 | 32,25251 1,000 -39, 7566 1046137
CCl4 772,5714% | 32,25251 000 | -874,7566 -670,3863
CCI4+Silibinin -251,4286% | 32,25251 000 | 3838137 1492434
0,25 mLika ekstre + CCI4 | -4157143% | 32 25251 000 | -517,3994 -313,5201
0.50 mLiko ekstre + GCI4 | -240 5714* | 32 25251 000 | -342,7566 -138,3863
gélﬂf kg ekstre + 74,2857 | 3226251 213 | -176.4708 37 5994
Etil alkal SF (serum fizyolajik) 38571 | 32,25251 1,000 “98,3280 106,0423
Qlive oil (zeytin yadi -2,4286 | 32,25251 1000 | -1048137 99,7566
CCl4 -776,0000% | 32,25251 aon | -877,1851 -672,8148
CCI4+Silibinin -253,8571% | 32,25251 000 | -356,0423 151 6720
0,25 mLika ekstre + CCI4 | 418 1428% | 32 25251 000 | -520,3280 -3150577
0.50 mLikg ekstre + GCI4 | -243.0000% | 3225251 000 | -345,1851 -140,8149
D100 ik ekt « TET143 | 32,26251 275 | -178,8094 25,4709
Col SF (serum fizyolajik) 778,8571% | 32,5251 a0 576,6720 3990423
Qlive oil (zeytin yadi 77257147 | 32,25251 000 670,3263 8747566
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0.25 mUkg ekstre + CCI4 | 256,8571% | 32,25251 000 2546720 450,0423 e
0.50 mUkg ekstre + CCI4 | 532,0000% | 32,25251 000 429,8149 £34,1851
Egé?f MmLikg ekstre + f88 2857% | 32,25251 oo 566,1006 800 4700
CCl4+Silibinin SF (zerum fizyalajik) 267 71437 | 32.25251 000 155 5201 359,8994
Olive oil (zeytin yag) 251 42867 | 32,25251 000 149,2434 3536137
Etil alkol 253 8671% | 32,26251 000 151 6720 356,0423
CCld -621 14287 | 32,26251 000 -623,3280 4189577
0.25 mUiky ekstre + CCI4 | -164,2857+ | 32,26251 000 ~266,4709 -62,1008
0.60 mLikg ekstre + CC14 108571 | 32,26251 1,000 -§1,3780 113,0423
g'é'ljf mifkg ekstre + 177 1420% | 3225251 000 749577 376,3280
0.25 mbikg ekstre + CCI4 SF (serum fizyolojik) 422,0000% | 32,25251 000 39,8144 5241851
Olive ail eytin yadi 4157143+ | 32,26251 000 313,521 517,8094
Etil alkol 418,1420% | 32,25251 000 15,9577 520,3280
CCls -356,8571% | 32,25251 000 -450,0423 -254,5720
CCla+Silibinin 164,2857+ | 32,25251 000 52,1006 266,4709
0.50 mUtkg ekstre + CCI4 | 1751420+ | 3226251 000 73,8577 77,3280
g'élnf mifkg ekstre + 341 42867 | 32,25251 a0o 38,2434 4435137
0.50 miikg ekstre + GCI4 SF (serumm fizyolojik) 246 85717 | 32,25251 000 144,720 348,0423
Qlive oil eytin yad) 24057147 | 32,25251 000 138,3853 342,7566
Etil alkal 243,0000% | 32,26251 000 140,8148 3451851
Col4 -632,0000% | 32,26251 000 -634,1851 -479.8149
CCl4+Silibinin 10,8571 | 32,25251 1,000 13,0422 91,3280
0.25 mUikg ekstre + CCI4 | 17514207 | 32,25251 000 -277,3280 72,9577
g'é'ljf miky ekstre + 166,2857 | 32,25251 000 54,1006 268,4708
0.100 mUky ekstre + SF {serum fizyolojik) 806714 | 3226261 M -21,6137 1827566
ccl4 Olive oil (zeytin yadn 74,2857 | 32,25251 313 27,8994 176,4709
Etil alkol 76,7143 | 32,25251 275 -25,4709 178,0994
cCls -588,2857+ | 32,25251 000 -800,4708 -596,1006
CCl4+Silibinin 7714287 | 32,2625 000 -279,3780 74,9577
0.25 mUiky ekstre + CCI4 | -341 42867 | 32,26251 000 4436137 -339,2434
0.50 mUikg ekstre + CCI4 | -166,2857% | 32,25251 000 -268,4700 -64,1006
Tamhane SF (sermm fizyolojik) Olive oil (zeytin yadn -B,2857 544359 1,000 -278TE1 154067
Etil alkol 238571 | 812613 1,000 -38,6218 30,9075
CCld -778.8671% | 39.63150 000 -G86,A452 -571,0690
CCl4+Silibinin -257.7143% | 36.98170 011 -450.9608 -64.4B77 v
? SPSS Processor is ready
M E N B QE® o [E Microsoft Powerpoint ... | B Untitled - 5PSS Data ... (.;; | 2345




R o Bk @ & |
0] =23

.25 mOkg ekatre + GO | -347,47867 | 32.05251 000 | 4336137 ~730,2834
) 0.50 mUkg ekstre + CCl4 | -168,2857 | 32,25251 , -768,4708 64,1006
W SF (serum fizyalajik) Olive il (zeytin vadn -6, 2857 544358 1,000 -2T.87a1 184067
Etil alkol 38571 | 812613 1,000 38,6218 30,9075
CCl4 778,8571% | 309,69150 000 | -986,6452 5710690
CCI4+Silibinin -267,71437 | 36,98170 011 -450,9608 64 4677
0.25 mUkg ekstre + CCl4 | -422,0000° | 32,42406 000 | -590,7262 -263,2738
0.50 mUkg ekstre + CCl4 | -246,85717 | 9,71183 000 | -290,4449 -203,2694

0100 mLfkg ekstre + .
ol 80,5714+ sa40730 [ 000 ) 1173752 43,7677
Olive ail zeytinyad) SF (zerum fizyolajik) B,28457 544354 1,000 -16 4067 2T a7
Etil alkal 24786 | 7,08508 1,000 -32,2965 37,1537
CCl4 772,67147 | 30,66304 000 | -980,5649 664 5770
CCI4+Silibinin “751,4786% | 36,9515 03 | -444,8033 57,9630
0.25 mUkg ekstre + CCl4 | 41571437 | 32,38021 000 | -584,6834 “245,7451
0.50 mUkg ekstre + CCl4 | -240,5714% | 9,50485 000 | -284,3233 196,3105

. t
Doy Mg sletre 7428577 836338 000 | 1111101 37 4614
Etil alkol SF tzerum fizyolajik) 38571 | 812613 1,000 -30,9075 38,6213
Olive ail zeytin yadn _2,4786 | 7,98505 1,000 -37,1537 32,2965
CCl4 -775,00007 | 40,11929 000 | -979,9480 -570,0520
CCI4+Silibinin “263,86717 | 37,48047 010 | -4441284 63,5850
0.25 mUkg ekstre + CCl4 | -418,1429% | 32,04636 000 | -583,6503 267 6264
0.50 mUkg ekstre + CCl4 | -243,0000% | 11,33813 000 | -288,6831 1973160
100 mUka ekstre +

g::m d S7B,71437 | 10,31247 000 | -117,7823 -35, 64673
Crld SF tzerum fizyolajik) 778,85717 | 30,69150 000 571,0600 395,6452
Olive ail zeytin yadn 772,5714% | 30,66304 00 564,5770 990,5648
Etil alkol 775,00007 | 40,11929 00 570,0520 979,9480
CCI4+Silibinin 52114297 | 53,95526 00 306,1747 736,110
0.25 mUkg ekstre + CCl4 | 356,85717 | 50,93961 00 151,9630 561,7513
0.50 mUkg ekstre + CCl4 | 532,0000° | 40,47028 00 329,0618 734,9382
0.100 mlskg ekstre + £38,2857% | 4019612 000 493,8011 9027703

cCld

[ Ll RPN R S Y Y
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0.25 mLUfkg ekstre + CCl4 -341 42867 | 3303936 .om -h06,4494 -176,4077
0.80 mLfky ekstre + CCI4 -166,2857% | 11,60313 ,oon -212,7851 -118,7863
Dunnettt (2-sided)a |Olive oil (zeytin yadn SF (serum fizyolojik) 628457 32,25291 1,000 -81,1417 93,7131
Etil alkal SF {serum fizyolojik) 38671 | 3228291 1,000 -83,5702 41,2845
CiCl4 SF (serum fizyalojik) 77885717 | 3225251 ,oon G91,4298 B6R, 28458
CCla+Silikinin SF (serum fizyalojik) 257 7143%| 3225251 oon 170,2869 3451417
0.25 mUkg ekstre + CCI4 | SF (serum fizyolajik) 422.0000% | 3225251 oon 3345726 509,4274
0.50 mUfkg ekstre + CCI4 | SF (serum fizyolajik) 24685717 | 3225251 oon 1549,42498 334,2845
0.100 mUky ekstre + SF {serum fizyolojik) 205714 | 3226251 gz -6,8554 167,9988
ALT Tukey HSD SF (serum fizyolojik) Oliwe oil (zeytin yadn - 8471 | B9,ER151 1,000 -221 5647 219,8504
Etil alkal -17,8571 B9 66151 1,000 -238,5647 202,8504
Cicl4 -1310,0000% | 6966151 oon -1830,7074 -1089,29245
CCld+Silihinin -356,2857F | BY.66151 oon -576,9932 -135,5782
0.25 mLfky ekstre + CCl4 -419.58714% | BY.6E1491 aan -640,2789 -198 8639
0.50 mLfky ekstre + CCl4 =251 4286% | 6966151 015 -472,1361 -30,7211
g'élnf rmiLskg ekstre + 557143 | BO,66151 a8z | 2754218 164,0932
Olive oil (zeytin vadn SF {serum fizyolojik) Bar A8 6R151 1,000 -219,8504 221,647
Etil alkol -17.0000 9 661451 1.000 -23r.7ava 2037074
CCl4 -1309,1429% | B966191 aan -16249,8504 -1088,4353
CCla+Silikinin -365 4286% | 6966151 oon -576,1361 =134, 7211
0.25 mUkg ekstre + CCl4 -418,7143% | B9,66151 ,oon -639,4218 -198,0068
0.50 mLfkg ekstre + CCl4 -26805714% | 6966151 016 -471,2789 -29,8639
g'élljf milkg ekstre + -64,8571 B9 66151 Ha3 -275,0647 165,3504
Etil alkal SF (serum fizyolojik) 17,8571 B9 66151 1,000 -202,8504 2385647
Olive oil (zeytin yadn 17,0000 | 6966151 1,000 -203,70748 2377074
Cild -1292 1429 | 6966151 ,oon -1812,8504 -1071,4353
CCld+Silihinin -338 4286% | 6966151 ,oon -5549 1361 =117, 7211
0.28 mbLfky ekstre + CCI4 -401 7143 | 6966151 oon -622,4218 -181,0068
0.80 mLrky ekstre + CCI4 -2335714% | B9.66151 031 -454,27849 -12,8639
g'é?f mikg ekstre + -378571 | BO,66151 @09 | -258,5647 182,3504
CCH SF (serum fizvalojik) 1310,0000% | BY.RER141 .aon 1089,2924 14830,7074
Olive oil (zeytin yvadn 1309,1429% | BYEGE151 aan 1088,43453 1529,3504
Etil alkal 1292 1429* | B8 66151 oon 1071,43453 1512,8504
CCla+Silikinin 953,7143* | BOGETS1 oon 733,0068 1174,4218
0.25 mLUfkg ekstre + CCl4 390, 4236 | BY ERT151 .aon BES, 7211 1111,1361
N ANl ke mkstre + G4 1N68 &714% | RO RR1A1 nnn /4T AR 1970 77RG
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Homogeneous Subsets

AST
Subset for alpha = .05

GRUP &} 1 2 3 4
Tukey HSDa  SF {serum fizyolojik) 7 71,8714

Etil alkol 7 75,4286

Olive oil (zeytin vadn T 778571

g.élﬂf mbLfky ekstre + 7 | 1521429

0.580 mUkg ekstre + CCI4 7 318,4286

CCI4+5ilibinin 7 328,2857

0.25 mUkg ekstre + CCI4 7 4935714

CCl4 7 8460,4286

Sig. M 1,000 1,000 1,000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmaonic Mean Sample Size = 7,000.

ALT
Subset for alpha = .05

GRUP M 1 2 3 4
Tukey HSDa  8F {serum fimyalojik) 7 3|a7T14

Olive oil (zeytin yadn 7 39,4286

Etil alkal 7 56,4286

0100 mUky ekstre +

ool 7 94 2847 94 28587

0.80 mlfky ekstre + CCl4 7 2800000 | 2900000

CCl4+Silibinin 7 394 8571

0.25 mUkg ekstre + CCl4 7 4581429

CCl4 7 1348,5714

Sigy. 992 1T 258 1,000

mMeans for groups in homogeneous subsets are displayed.
4. Jses Harmaonic Mean Sample Size = 7,000,
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Post-hoc Testlerin Secilmesi

* \eri setini olusturan grup sayisi fazla ise (5 ve usti) LSD testini
(least significant difference test) kullanmayiniz
— LSD test=Student’s-t independent test.
— LSD testi Tip-I hataya en acik testtir.

— Tip | hata: Gruplar arasinda anlamli fark olmadigi halde bu farki anlamli
gosterme.

* Gruplardaki eleman sayisi birbirine esit ise:
— Tukey’s HSD (Tukey’s honestly significant difference test) tercih
edilebilir
— Tukey’s HSD, Tip-Il hataya en acik testtir.

— Tip Il hata: Gruplar arasinda anlamli fark oldugu halde bu farki
anlamsiz olarak gosterme.



Post-hoc Testlerin Secilmesi

Gruplardaki eleman sayisi birbirine esit degil ise Scheffe
testini tercih ediniz.

Amaciniz kontrol grubu ile diger gruplari karsilastirmak ise
Dunnett testini tercih ediniz.

Varyanslar homojen degilse (Test of homogeneity of
variance’da yani Levene testi’nde p<0.05 ise) Tamhane’s T2

testini tercih ediniz.
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