Két faktor szerintit ANOVA

Az A faktor minden szintjét kombinaljuk a B faktor
minden szintjével — keresztosztalyozas
Kiegyensulyozott terv: ha minden ,celldban” azonos
szamu 1smetlés van.

A terv szerkezete miatt a faktorok hatasat egymasétol
fuggetleniil vizsgalhatjuk.

(Statistics >Advanced Linear/Nonlinear Models >General Linear Models >
> Factorial ANOVA)
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2. példa (poison.sta)

Tulélést 1d6 vizsgalata kiilonfele mérgek €s kiilonbozo kezelések esetén
(Box-Hunter-Hunter: Statistics for Experimenters, J. Wiley, 1978, p. 228)

treatment

A B C D

I 0.310 0.820 0.430 0.450
0.450 1.100 0.450 0.710
0.460 0.880 0.630 0.660
0.430 0.720 0.760 0.620
poison |l 0.360 0.920 0.440 0.560
0.290 0.610 0.350 1.020
0.400 0.490 0.310 0.710
0.230 1.240 0.400 0.380
11 0.220 0.300 0.230 0.300
0.210 0.370 0.250 0.360
0.180 0.380 0.240 0.310
0.230 0.290 0.220 0.330
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I=1,....,r j=1,...,9 k=1,...,p

Modell
1. atlag-modell
Yiik = Hij T Eijk
/ \ Ismétlés (k)
méreg (1) kezelés ()
Hy i =ty = = Uay (mind azonos)
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2. hatas-modell

/N T

az 1-edik méreg a J-edik kezelés kolcsonhatas!
hatasa hatasa

Hl: o =0,i=1,..,r1
HOB ﬁj :O, J :1’___’ q

HéA\B : aﬂij =0,1=1...,r; ]=1...,0
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Statisztikai szamitas: ANOVA-tablazat

Az eltérés

eltérés-

szabadsagi szorasnégyzet F
forrasa -négyzetdsszeg fok
A hatasa _ 2 r-1 S 2 /a2
(sorok kozotti) Sp= qu(yi-- - y) Si =7 Al SA/SR
i _
B hatasa 2 g-1 S 2 /o2
(oszlopok Sg = rPZ(Y.j. - Y) sé S SB/SR
koz6tti) j q-1
AB kolcsonhatas | S ,p = ) S g Sis/sé
5| (r-1)-(g-1) | Sag = (I’ _1)( _1)
= pZZ(yij. Y-Vt Y. q
i
Maradék 2 ) Sk
(csoportokon Sg = ZZZ(yijk - yij-) rq(p-1) Sg =
beliili) i ]k ra(p—1)
Teljes 2 rgp-1
So = ZZZ(yijk - Y)
ik

(Summary filon:

All effects)

Univariate Tests of Significance for SURVIVAL (Poison)

Sigma-restricted parameterization

Effective hypothesis decomposition

SS Degr. of MS F p

Effect Freedom
Intercept 11.03042 1 11.03042  495.9194 0.000000
POISON 1.03301 2| 051651 23.2217| 0.000000
TREATMEN 0.92121 3 0.30707| 13.8056 0.000004
POISON*TREATMEN 0.25014 6 0.04169 1.8743 0.112251
Error 0.80073 36 0.02224




A modell paramétereinek becslése

Parameter Estimates (Poison in Workbook?2)
Sigma-restricted parameterization yijk — IU + Oli + IBJ + O(,B” + gijk
SURVIVAL
Effect Param. l l
Intercept 0,47937¢ ] —» U méreg (|) kezelés (J)
POISON 0,13812f ——m8 al
POISON 0,06500(
TREATMEN -0,16520¢f —> [1
TREATMEN 0,19729:
TREATMEN -0,08687¢
POISON*T REAT MEN -0,03979:] — a3
POISON*T REAT MEN 0,06520¢
POISON*T REAT MEN 0,03687¢
POISON*T REAT MEN -0,05916:
POISON*TREATMEN 0,07 POISON*TREATMEN; Weighted Means (Poison in Workbook?2)
POISON*T REAT MEN -0,08. Current effect: F(6, 36)=1,8743, p=,11225
Effective hypothesis decomposition
POISON | TREATMEN || SURVIVAL SURVIVAL SURVIVAL SURVIVALJ N
Cell No. Mean Std.Err. -95,00% +95,00%
Hi1 —> 7 1 1 0,41250( 0,034731 0,30197( 0,52303(| 4
Hip — 2 1 2 0,88000( 0,08041¢ 0,624082 1,13591¢ 4
3 1 3 0,56750( 0,07835¢ 0,31813¢ 0,816867 4
4 1 4 0,61000( 0,056421 0,43044: 0,789557 4
U221 —> 5 2 1 0,32000( 0,03763¢ 0,200217 0,439783 4
6 2 2 0,81500( 0,168152 0,27986¢ 1,350134 4
7 2 3 0,37500( 0,028431 0,28451¢ 0,465481 4
(Means fulon: 8 2 4|  066750(  0,13548t  0,23632¢  1,098674 4
9 3 1 0,21000( 0,010801 0,17562¢ 0,244374( 4
Observed, 10 3 2|  0,33500C 002327/  026093: 0409067 4
- 11 3 3 0,23500( 0,00645¢ 0,214457 0,25554% 4
Welghted) 12 3 4 0,32500( 0,01322¢ 0,28290( 0,36710(| 4
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POISON*TREATMEN; Weighted Means
Current effect: F(6, 36)=1,8743, p=,11225
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ANOVA feltételezéseinek ellenorzése

1. Homoszkedaszticitas:

a) Statisztikai probakkal

o’ =konst ?

Tests of Homogeneity of Variances (Poison)
Effect: POISON*TREATMEN

Hartley
F-max

Cochran
C

Bartlett
Chi-Sar.

df

P

SURVIVAL

678.6000 | 0.423741

45.13689 11 0.000005

Levene's Test for Homogeneity of Variances (Poison)

Effect: POISON*TREATMEN
Degrees of freedom for all F's: 11, 36

MS
Effect

MS
Error

F

P

SURMVAL

0.024601| 0.005069 | 4.853537 0.000144

Dontés?

(More results > Assumptions fiilon: Homogeneity of variances)
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1. Homoszkedaszticitas: o = konst ?

b) A reziduumok vizsgalataval

Dependent variable: SURVIVAL
0.5 : . .
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03+
0.2t o

0.1 o )

0 Dontes?
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(Residualsl fiilon: Pred. & resid.)
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2. Hibak normalis eloszlastiak?

Expected Normal Value

Normal Prob. Plot; Raw Residuals
Dependent variable: SURVIVAL
(Analysis sample)
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Box-Cox transzformacio

Alkalmazhato, ha: o, ~ y* Cél: Var(y”): konst

LevezethetO a hibaterjedési torvénybol:

tr \2 tr \?
Var(ytr):(dy j szldy } o

dy dy

tr
Var(y”):konst ha dg|/ y* = konst
y

Szepardlva:  dy" =ky “dy

Integralva:

Y ha a1l
tr: —ad — y
Y jy Y {Iny ha o =1
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AT NN
o A=1l-a transzformacio (y*)
2 -1 17y
15 | -05 1/.y
1 0 Iny
0.5 0.5 Jy
0 1 (nincs transzformacio)
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Az a kitevo megkeresese grafikus uton:

o, ~ y* Ino, =k +@In y egyenest kell illeszteni,
¢s a meredekséget nézni

Insd = -0.9528@

-0.5

psu|

-0.4 -0.2 0.0
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Az / kitevo megkeresése statisztikai szoftverrel:
(Data > Box-Cox transformation)
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y helyett 1/y

Box-plot abra a transzformalt adatokra

Box Plot of multiple variables grouped by TREATMEN
Spreadsheetl 5v*16c
Median; Box: 25%-75%; Whisker: Non-Outlier Range
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y helyett 1/y

ANOVA elemzés a transzformalt adatokra

Univariate Tests of Significance for Recsurv (Poison)

Sigma-restricted parameterization

Effective hypothesis decomposition

SS Degr. of MS F P

Effect Freedom
Intercept 330.0892 1 330.0892 | 1374.881  0.000000
POISON 34.8771 2 174386  72.635 0.000000
TREATMEN 20.4143 3 6.8048  28.343| 0.000000
POISON*TREATMEN 1.5708 6 0.2618 1.090 0.386733
Error 8.6431 36/ 0.2401

A hatasok még kifejezettebbek (F értékei nagyobbak),
a kolcsonhatashoz tartozo p 0.112 helyett 0.387 lesz.
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=1/survival

recsurv:

POISON*TREATMEN; Weighted Means
Current effect: F(6, 36)=1.0904, p=.38673
Effective hypothesis decomposition
Vertical bars denote 0.95 confidence intervals
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Reziduumok vizsgalata a transzformalt adatokra

Dependent variable: Recsurv
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Tobbszoros osszehasonlitasok

Pl.: Kiilonbozik-e az 1. €s 2. méreg? Hy: iy = u,

Kontrasztok megadasa:

Y Specify Contrasts: Poison E|Fz|

i POISOM i) TREATHMEM

(1-107 1111) 0K

Cancel

To specify a =&t of contrasts forthese factors,
click on the respective factor name (button) and
enter the desired contrast coefficients.

(Planned comparisons fiilon)

g% Enter Contrasts for this Fact... E|E|

POISOM 1. 2 ak
1 1
2 -1 Cancel
[§)
Luick Fill [Insert Y alue] Delete Colurmn
-2| r | T | 5 | Predefined
Palynarmial
f Cell O Row O Column
Other...

Erter at least one set (column) of contrasts. Select a
Predefined set, or enter @ custom =&t (type them in or use
Quick Filly; to ignore a lewvel enter 3 zem; to compare lewvels
as=ign integers with opposite signs; to collapse ower lewvels
a=zign all 1'=.
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Between Contrast Coefficients (Poison)
Coefficients for each cell in the se ct
Cell No. | POISON | TREATMEN | Cell N \CNTRST1
1 1 1 4 1
2 1 2 4 1
3 1 3 4 1
4 1 4 4 1
5 2 1 4 -1
6 2 2 4 -1
V4 2 3 4 -1
8 2 4 4 -1
9 3 1 4 0
10 3 2 4 0
11 3 3 4 0
12 3 4 4 0
Univariate Test of Significance for Planned Comparison (Poison)
Dependent variable: recsurv Pl
Sum of | Degr. of Mean F p v L7
Source | Squares | Freedom | Square U Dontes?
Effect | 1.756997 1| 1.756997  7.318209| 0.010362
Error 8.643083 36 0.240086
4
Contrast Estimates (Poison)
o r Dependent variable: recsurv.__
becsiilt hatas Estimate | Std.Err U p -95.00% | +95.00%
_ Co t Cnf.Lmt | Cnf.Lmt
'ul' ,le_ CNTRS'IT[* -1.87457 | 0.692944  -2.70522]0.010362| -3.27992 -0.469210
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