PsSYCHOLOGY 315 DR. MCFATTER

Computational Formulas for ANOVA

One-Way ANOVA

Let a = # of levels of the independent variable = # roiugps
N = total # of observations in the experiment
Ny = # of observations in group 1, etc.

Ho: i=po=Hs= ... =4

ANOVA analyzes sample variances to draw inferenbesitgpopulation means. Sample variances can albaygslculated as
SYdf and these sample variances are called mean sqves
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Example. X1 X5 X3 ANOVA Summary Table
Placebo  Drug A  Drug B Source SS _ df MS F p
9 5 2 Between 63.333 2  31.667 12.67 0.0011
8 4 4 Within 30.000 12 2.500
8 5 3 Total 93.333 14  6.667
6 8 1
9 3 5 SSr =9 + 8%+ ot %2 +5° -2(80)2/15 = 93.333
SSg = (40° + 257 + 15%)/5 - 80%/15 = 63.333
Sua 42 22 12 c 322 SSw = 93.333 - 63.333 = 30.000

s 1224745 1.870829 1.581139
An alternative computational approach emphasizmegconceptual basis of ANOVA is given below.

X 2 (Z X)Z . . .
s Z TN This is the variance of all scores in the expent = 6.667.
GT = = Msrotal
N-1
o S+ SHLAS This is the average of the variances witheadloups = 2.50.
ow==""—"_" = MSum (1.23 + 1.87 + 1.58)/3 = 2.50.
65 =ns; = MS This isn times the variance of the means = 5(6.333) = 31.66
Multiple Comparisons: tcrit IS the critical value from &table using thelf of the error term
from the ANOVA table. The error term is always thenominator of
LD -t 2MS;,,, theF-ratio. Thus, in the above example, the edfowvould be 12. The
oo n MS=or Would be 2.50n is always the number of observations each

mean you’re comparing is based on.



PsSYCHOLOGY 315

Two-Way Factorial ANOVA
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2 x 3 factorial design Crime (C) Let:
DV = Years Forgery Swindle Burglary
3 6 2| a =#of levels of the independent variable A
Attract Attractive 4 7 4| ¢ =# of levels of the independent variable C
of Offerder 5 8 6 | ac=# of cells in the experiment
(A) 4 3 4 | N =total # of observations in the experiment
Unattractive 6 4 6 | n = # of observations in cell 1, etc.
8 5 8
Table of Totals 2
. Marginal 2 (Z X)
Forgery Swindle Burglary Totals S = Z X - N
Attractive 12 21 12 45
Unattractive 18 12 18| 48 2 2 2 2
o TN Ex) (Ex) (25X
Totals 30 33 30 93 etween n n e n N
1 2 ac
Table of Means _
_ Marginal |$Mthin — $Total — $Between|
Forgery Swindle Burglary Means
Attractive 4 7 4|l s (Z for each row)2 (Z x)2
Unattractive 6 4 6| 5.33 SS, =2, CToreachtow N
Marginal
Means 5 55 5] 5.17

SS; =537 - 93%/18 = 56.50

SSp = 1243+ 2143 +...-93%18=26.50
SSw = 56.50 - 26.50 = 30.00

SS, = 45%/9 + 48%/9 - 93%/18 = 0.50

SSc = 30%/6 + 33%/6 + 30%/6 - 93%/18 = 1.00
SSaxc = 26.50 - 0.50 - 1.00 = 25.00

(Z for each column)2 (Z X)2

ss. = -
o =2, n for each column N

|SSAC = SSgqueen _SSA_SSC|

8
ANOVA Summary Table
Source SS  df MS F p ! /‘\
A 050 1 0500 020 0.6627 0 © 7 N
C 1.00 2 0.500 0.20 0.8214 ®5
AC 2500 2 12500  5.00 0.0263 >, AW
Within 30.00 12 2.500 3 —&— Attractive
Total 56.50 17 3.324 ) —— Unattractive
df , =a-1 =N = Forgery  Swindle Burglary
£ | i = N aC| Crime (C)
df.=c-1 _
< dfTotal =N-1 8
|df .. = (a—1)(c—1)| . /_
Null hypotheses: m 6 0\/
A main effect  Hg: pa =y g5
C main effect  Ho: ug = ps = us g 4 l/ \0
AC interaction Ho: (HAF - HUF) = (HAS - },Lus) = (HAB - HUB) 3 = gevn%%ﬁ)é
or equivalently 5 —&— Burglary

Ho: parallel lines in the cell mean plot

Unattractive Attractive
Attractiveness (A)




