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Abstract

Performing analyses of variance on data obtained from experimental designs with repeated
measures is a common practice in psychophysiological research. However, investigators often find
difficulty in selecting appropriate statistical methods. The present article describes statistically
sound and easily performed procedures for conducting repeated-measures analyses of variance of
psychophysiological data. Topics include comparison between univariate and multivariate
analyses of variance, selection of error terms, tests for simple effects and interaction contrasts,
multiple comparison, and effect size. A typical sequence of statistical tests is illustrated using a
numerical example. (Japanese Journal of Physiological Psychology and Psychophysiology, 22(3):
275-290, 2004.)
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Table 1. Davidson, 1972, Table 4, Case C
X1 Xz X3
1 52 50 71
2 56 46 91
3 66 62 45
4 40 30 15
5 42 36 39
6 46 48 67
7 46 44 5
8 52 42 27
9 68 62 85
10 62 50 55
53.0 47.0 50.0
Table 3. 2 , 1990, 2 5
ai az
b1 b2 bz ba b1 b2 bz ba
1 3 4 6 5 3 2 3 2
2 3 3 6 7 5 6 2 3
3 1 4 6 8 2 3 3 3
4 3 5 4 7 4 6 6 4
5 5 7 8 9 6 4 5 6
3.0 4.6 6.0 7.2 4.0 4.2 3.8 3.6
Table 4.
p Bonferroni Holm Shaffer2
(b1 bzatai)vs. (b1 bzataz) 1836 4 .0083 .0167 _—
(b1 bsatai)vs. (b1 bsataz) .0506 2 .0083 .0100 _
(b1 bsatai)vs. (b1 basataz) .0016 1 .0083* .0083* —_—
(b2 bsatai)vs. (b2 bsataz) .2658 6 .0083 .0500  —
(b2 bsatai)vs. (b2 bsataz) .0614 3 .0083 .0125 _
(bs bsatai) vs. (bs basataz) 2262 5 .0083 .0250 —_—
at ax
b1 vs. b2 .0349 4 .0083 .0167 .0167
b1 vs. bz .0090 2 .0083 .0100* .0167*
b1 vs. ba .0063 1 .0083* .0083* .0167*
b2 vs. bz 1079 5 .0083 .0250 .0250
b2 vs. ba .0123 3 .0083 .0125* .0167*
bs vs. ba 1447 6 .0083 .0500 .0500
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Holm Shaffer
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Table 2.
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PL P2 23 P4 14 P pr 8 2 P1o
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Shaffer a o o
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Holm .0167 .0250 .0500
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Holm al/6 a/5 ald al/3 al2 a
Shaffer al/3 al/3 al/3 al/3 al2 a
.05 Bonferroni .0083 .0083 .0083 .0083 .0083 .0083
Holm .0083 .0100 .0125 .0167 .0250 .0500
Shaffer .0167 .0167 .0167 .0167 .0250 .0500
5 10 a Bonferroni  o/10 /10 /10 a/10 /10 a/10 /10 a/10 /10 a/10
Holm a/10 /9 a/8 al7 al/6 a/5 ald al/3 al2 o
Shaffer al/6 /6 al/6 al/6 al/6 al4 ald al/3 al2 o
.05 Bonferroni .0050 .0050 .0050 .0050 .0050 .0050 .0050 .0050 .0050 .0050
Holm .0050 .0056 .0063 .0071 .0083 .0100 .0125 .0167 .0250 .0500
Shaffer .0083 .0083 .0083 .0083 .0083 .0125 .0125 .0167 .0250 .0500
Note. 2 P < p<m< <@ m
Shaffer Holland & Copenhaver

(1987)
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