ANOVA with binary variables -
The F-test and some Alternatives

Appendix B 10
Tables and Graphs of the Power
for selected GEE methods
in relation to n; (5,10,..,50) in mixed designs

All tables and graphs refer to 0=0.05. Reported are the proportions of rejections of the corres-
ponding null hypothesis.
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10. 1. 1.Main effect A (effects a; = 0.4%*s)

10. 1. Main effect A (effects a; = 0.4%s)
10. 1. 1. equal correlations on B (r=0.3)

10.1.1.1 p=05
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50

Liang & Zeger ||Wald 04| 93| 17.9| 21.0| 37.1| 44.9| 55.1| 2.8| 4.5| 14.8| 24.4| 37.5| 51.9| 67.1
Fan & Zhang 0.4| 10.0| 18.0| 21.0| 37.1| 44.9| 55.1| 5.6/ 3.2| 84| 13.9] 23.1| 31.5| 40.8

Morel et al. ‘Wald 0.0 1.0] 9.0 13.1| 27.6| 35.1| 47.7| 14| 02| 15| 9.2| 23.8] 43.5| 58.1
Fan & Zhang 0.0 1.0| 9.0| 13.1| 27.6| 35.1| 47.7| 14| 0.1| 0.8 43| 143| 23.4| 348

Pan & Wall ‘Wald 0.0 99| 18.0| 21.0| 37.1| 44.9| 55.1| 14| 53| 15.4| 24.5| 37.5| 51.9| 67.1
Fan & Zhang 0.0 99| 18.0| 21.0| 37.1| 44.9| 55.1| 14| 3.2| 84| 13.9] 23.1| 31.5| 40.8
Pan 0.6| 10.0{ 18.0| 21.0| 37.1| 44.9| 55.1| 14| 5.1| 15.2| 24.5| 37.5| 51.9| 67.1

Gosho et al. Wald 0.0 1.0| 9.0| 14.6| 27.7| 35.4| 479 0.1 2.6| 10.9| 25.8| 45.6| 60.4
Fan & Zhang 0.0 1.0| 9.0| 14.6| 27.7| 35.4| 479 0.1 13| 53| 15.7| 24.7| 358
Pan 0.5| 3.9| 18.0| 20.9| 37.1| 40.7| 51.3 1.2] 9.7| 19.5| 33.9| 49.5| 65.6

Wang & Long |[Wald 0.0| 3.9| 18.0| 20.8| 37.1| 36.9| 48.6| 14| 1.5/ 9.6 19.0] 33.2| 49.2| 65.2
Fan & Zhang 0.0| 3.9| 18.0| 20.8| 37.1| 36.9| 48.6| 14| 0.6| 4.8 10.7] 19.6| 29.2| 39.2
Pan 0.3] 10.0| 18.0| 20.9| 37.1| 44.9| 55.1| 14| 3.6| 12.8| 22.8] 36.3| 51.2| 66.3
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10. 1. 1.Main effect A (effects a; = 0.4%*s)

10.1.1.2 p=08
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50

Liang & Zeger ||Wald 62| 21| 43| 11.1| 28.6| 39.1] 493 1| 3.0| 10.2] 27.7| 45.3]| 60.8
Fan & Zhang 54| 24| 48| 12.0| 28.8| 39.4| 49.5| 22 1] 14| 29| 64| 16.1| 27.1

Morel et al. ‘Wald 0.6/ 0.1} 1.3 39| 19.2| 32.9| 453| 22 1] 03| 22| 14.8| 33.4| 522
Fan & Zhang 0.5 0.1 1.3] 3.8| 19.2| 32.9| 45.3] 2.2 1| 03| 0.5 1.5/ 8.5| 189

Pan & Wall Wald 0.6 14| 43| 11.8| 28.8| 39.4| 49.5| 22 1| 4.1] 11.3] 28.5| 45.6| 61.0
Fan & Zhang 0.5 1.4| 43| 11.8| 28.8| 39.4| 49.5| 2.2 1] 08| 26| 6.2 16.1| 27.1
Pan 6.2\ 27| 4.7| 11.8| 28.9| 39.4| 49.5| 22 1| 3.6| 10.5| 27.7| 44.6| 60.0

Gosho et al. ‘Wald 0.6 0.1] 1.2 52| 22.5| 35.5| 454 1] 03| 29| 17.3| 354| 545
Fan & Zhang 0.5 0.1 13| 52| 22.5| 35.5| 454 1l 03| 0.7] 23| 9.8| 204
Pan 43| 1.7 4.8| 10.6] 28.3| 38.9| 48.8 1| 0.8 8.1| 22.6| 42.4| 574

Wang & Long ||Wald 0.6| 04| 43| 53| 253| 38.9| 482 22 1] 1.1 83| 22.7| 42.4| 58.1
Fan & Zhang 0.5| 04| 43| 53| 253| 38.9| 482 22 1] 03| 12| 4.0 14.1| 241
Pan 62| 27| 4.7| 10.7| 28.3| 38.9| 48.8| 22 1] 33| 94| 26.3| 44.1| 58.8
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10. 1. 1.Main effect A (effects a; = 0.4%*s)

10.1.1.3 p=09
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 10 | 15 | 20 | 30 | 40 | 50

Liang & Zeger ||Wald 345 19| 12| 2.6/ 12.2] 20.1| 38.0 2| 44| 69| 7.0 22.5| 38.0
Fan & Zhang || 14.4| 1.8| 2.1| 3.1| 13.1| 21.1| 383 2| 33| 23] 1.0 40| 8.1

Morel et al. ‘Wald 0.0 0.0/ 0.2 0.8] 5.1| 13.7] 285 2| 1.1 1.2] 2.8| 14.8| 275
Fan & Zhang 0.0/ 0.0 0.2 0.8 5.0| 13.7| 285 2| 11| 0.6 03| 12| 44

Pan & Wall Wald 0.0 0.0 1.8 2.7| 13.1] 21.1] 383 2| 22| 75| 7.7 242| 388
Fan & Zhang 0.0/ 0.0 1.8 2.7| 13.1| 21.1| 383 2| 11| 0.6 03| 37| 8.1
Pan 31.0| 3.4 24| 3.5| 13.3] 21.1| 382 21 22| 69| 6.3] 22.7| 37.0

Gosho et al. ‘Wald 0.0 0.0/ 0.2 09| 85| 18.4| 343 2| 1.1 23] 3.5| 16.5| 294
Fan & Zhang 0.0/ 0.0 0.2 09| 8.5| 18.4| 343 2| 1.1} 0.6] 03| 12| 48
Pan 17.2| 3.4| 24| 3.5 88| 21.0| 35.0 2| 22| 58| 5.6 20.6| 342

Wang & Long ||Wald 0.0{ 0.0/ 1.8/ 09| 88| 21.0f 35.0 2| 22| 58] 6.3 21.3| 356
Fan & Zhang 0.0/ 0.0 1.8/ 09| 8.8]| 209| 35.0 2| 11| 0.6] 03| 23| 6.2
Pan 32.8| 3.0 24| 3.6/ 89| 21.0{ 35.0 21 22| 58| 59| 20.6| 36.3
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10. 1. 2.Main effect A (effects a; = 0.4%*s)

10. 1. 2. unequal correlations on B (r = 0.7, 0.5, 0.4, 0.2)

arl-structure assumed

10.1.2.1 p=05
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
Liang & Zeger ||Wald 0.5 0.1] 1.2 3.0| 12.8] 13.6] 18.6| 0.0/ 0.1 0.2] 0.8 3.0/ 92| 17.6
Fan & Zhang 0.5] 0.1 12| 3.0/ 12.8] 13.6| 18.6| 0.9 0.0/ 0.0 0.6] 34| 6.0| 92
Morel et al. Wald 0.0 0.5] 5.7| 12.2]| 26.7| 33.1| 459 0.0/ 0.0 03] 4.3| 19.0| 39.8| 54.2
Fan & Zhang 0.0 0.5 5.7| 12.2| 26.7| 33.1| 459 0.0 0.0/ 0.0] 2.6| 12.4| 19.6| 34.1
Pan & Wall Wald 0.0 9.8] 17.5| 20.4| 37.6| 42.0| 54.5| 0.0| 4.4| 14.9| 22.9| 37.6| 53.6| 66.2
Fan & Zhang 0.0| 10.2| 17.5| 20.4| 37.6| 42.0| 54.5| 0.0 2.0| 9.1] 14.5] 23.2| 30.7| 42.1
Pan 04| 12| 9.0| 12.2| 19.7| 20.3| 30.2| 0.0/ 0.2| 13| 3.8] 9.3| 20.5| 32.6
Gosho et al. Wald 0.0 0.6] 9.0 13.8| 26.7| 33.3| 45.9 0.0 23] 9.8| 26.0| 47.1| 60.4
Fan & Zhang 0.0 0.7 9.1| 13.8| 26.7| 33.3| 45.9 0.0 09| 6.0 16.6| 22.8| 38.1
Pan 03| 0.7 3.8] 6.4| 19.7| 19.3] 30.2 0.0 0.5 21| 7.2| 18.4| 295
Wang & Long ||Wald 0.0 29| 17.5| 20.3| 37.6| 34.5| 46.7| 0.0/ 0.8 9.3| 16.8] 33.3| 50.7| 63.5
Fan & Zhang 0.0| 3.1 17.5| 20.3| 37.6| 34.5| 46.7| 0.0/ 0.2| 5.0| 10.8] 20.6| 27.7| 40.2
Pan 04| 0.7 39| 7.0/ 19.7| 19.4| 30.2| 0.0/ 0.1] 09| 3.5/ 8.7| 20.1] 31.5
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10. 1. 2.Main effect A (effects a; = 0.4%*s)

10.1.2.2 p=08
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
Liang & Zeger ||Wald 12.8| 04| 04| 03| 14| 48| 13.6| 0.0/ 1.1| 1.0| 03] 0.5 34 94
Fan & Zhang || 13.5| 0.5| 0.4| 03| 1.4 49| 13.7| 25| 1.6/ 0.8 05| 0.1] 02| 0.6
Morel et al. ‘Wald 0.00 0.0/ 0.7/ 3.0| 18.5| 33.8| 43.9| 0.0/ 0.0 0.0/ 0.1| 9.4| 28.8| 47.7
Fan & Zhang 0.0/ 0.0/ 0.7 3.0 18.5| 33.8| 439/ 0.0, 0.0/ 0.0f 0.0/ 09| 7.0| 153
Pan & Wall Wald 03| 2.1 4.1| 12.9| 28.1| 40.7{ 50.8| 0.0| 0.0 29| 8.4| 29.0| 45.4| 60.9
Fan & Zhang 02| 2.1| 4.1] 12.8| 28.1| 40.7| 50.8| 0.0 0.0/ 1.2y 0.7 8.0/ 15.8] 253
Pan 6.6/ 0.8 0.7 24| 10.5| 16.6| 28.9| 0.0/ 0.0/ 0.0/ 0.0/ 3.5| 11.8| 24.2
Gosho et al. Wald 0.0/ 0.0/ 1.0/ 5.4| 22.2] 37.2| 46.1 0.0 0.0/ 0.9 16.4| 35.1| 51.9
Fan & Zhang 0.0 0.0{ 1.1} 5.3| 22.2| 37.2| 46.1 0.0 0.0/ 0.0 2.1| 9.5| 19.7
Pan 6.6/ 09| 0.5 1.1| 6.5 15.5| 26.7 0.0 0.0/ 0.0 1.9/ 10.0| 20.5
Wang & Long ||Wald 0.0| 0.5| 4.0] 54| 252| 39.9| 49.8] 0.0 0.0| 2.1| 4.8 24.3| 424| 57.6
Fan & Zhang 0.0| 0.5| 4.1} 5.3| 252| 39.9| 49.8] 0.0 0.0 02| 03| 4.7 12.4| 23.0
Pan 10.0| 09| 0.5 1.8 79| 16.6| 27.3] 0.0, 0.0/ 0.0 0.0 2.7| 11.3] 22.8
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10. 1. 2.Main effect A (effects a; = 0.4%*s)
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10. 1. 2.Main effect A (effects a; = 0.4%*s)

11

10.1.2.3 p=09
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50

Liang & Zeger ||Wald 352 3.8] 04| 0.5 03| 07| 4.1 29| 19| 08| 0.5 03] 13
Fan & Zhang || 30.7| 4.5| 04| 0.5 03| 07| 41| 69| 29| 19/ 11| 05| 02| 0.0

Morel et al. ‘Wald 0.0{ 0.0/ 0.1| 0.6| 53| 14.2| 28.3| 0.0/ 0.0 0.0/ 04| 19| 12.7| 23.7
Fan & Zhang 0.0/ 0.0 0.1} 0.6 52| 142| 283| 0.0/ 0.0/ 0.0| 0.0/ 0.0 0.5 21

Pan & Wall Wald 0.0| 0.6| 0.8 26| 13.6| 21.8| 35.8| 0.0/ 0.0 13| 3.1| 11.2| 24.7| 37.6
Fan & Zhang 0.0/ 0.6| 0.8] 2.6/ 13.6| 21.8| 35.8/ 0.0/ 0.0/ 0.0| 0.0f 0.5/ 2.8 74
Pan 242 3.0/ 07| 0.8 2.6/ 42| 12.1| 0.0f 14| 00| 00| 03] 25/ 65

Gosho et al. Wald 0.0{ 0.0/ 0.1| 1.1 9.5 19.3] 329 0.0 0.0 0.0 43| 16.1| 275
Fan & Zhang 0.0/ 0.0 0.1 1.1| 9.4| 19.3] 329 0.0 0.0/ 0.0f 00| 1.0/ 34
Pan 21.6| 3.0/ 0.8 0.5 12| 42| 105 14| 0.0/ 0.0f 00| 20| 49

Wang & Long ||Wald 0.0/ 0.2 0.8 1.1| 10.4| 21.8] 33.6| 0.0 0.0/ 0.6| 1.5| 7.5 21.7| 339
Fan & Zhang 0.0/ 0.2 0.8 1.1| 10.4| 21.8| 33.5| 0.0/, 0.0/ 0.0f 0.0/ 0.3 20| 6.2
Pan 35.6/ 23| 0.8 05| 14| 42| 105/ 1.7 00| 0.0f 0.0 0.0 26| 6.5




10. 1. 2.Main effect A (effects a; = 0.4%*s) 12

equa cell counts unequal cell counts

1001 ~100

807 80

601 60
()
=
o
[%2]
0
©

407 20

power

legend
—--A--- Liang&Zeger/Wad ---B---  CGoshoeta/Wad
—6— Liang&Zeger/RRZ —®—  Coshoeta/R8Z
---#%--- Mre/Wd . Goshoetal./ Pan
—A— Mrd/RZ -—--#---  \ang&Long/Wad
—--H--- Pn&WI/Wad — % Weng&long/R8Z
—&H— Pn&W/RZ @ Wang &Long/ Pan

....... o Pan &WAll / Pan



10. 1. 3.Main effect A (effects a; = 0.4%*s)

13

10. 1. 3. unequal correlations on B (r = 0.7, 0.5, 0.4, 0.2)
exchangeable structure assumed

10.1.3.1 p=05
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50

Liang & Zeger ||Wald 0.5 7.7 16.5| 20.1| 37.6| 41.9| 54.5| 0.0| 2.0| 12.4] 21.7| 37.5| 53.6| 66.2
Fan & Zhang 0.5| 10.2| 17.5| 20.4| 37.6| 42.0| 54.5| 0.0 2.0| 9.1] 14.5] 23.2| 30.7| 42.1

Morel et al. ‘Wald 0.0 0.7/ 9.1| 12.3]| 26.7| 33.2| 459| 0.0/ 0.1 1.6] 8.1| 23.5| 44.8| 58.9
Fan & Zhang 0.0] 0.7| 9.1} 12.3| 26.7| 33.2| 459| 0.0, 0.0/ 0.4| 4.8] 158 22.1| 36.5

Pan & Wall ‘Wald 0.0 9.7| 17.4| 20.4| 37.6| 42.0| 54.5| 0.0| 4.4| 14.9| 22.9| 37.6| 53.6| 66.2
Fan & Zhang 0.0| 10.2| 17.5| 20.4| 37.6| 42.0| 54.5| 0.0 2.0| 9.1| 14.5] 23.2| 30.7| 42.1
Pan 04| 9.6| 17.4| 20.4| 37.6| 42.0| 54.5| 0.0 4.0| 14.6| 22.8] 37.6| 53.6| 66.2

Gosho et al. Wald 0.0 0.6] 9.1| 13.8| 26.7| 33.3| 45.9 0.0 23] 9.8| 26.0| 47.1| 60.4
Fan & Zhang 0.0 0.7| 9.1| 13.8| 26.7| 33.3| 45.9 0.0| 09| 6.0 16.6| 22.8| 38.1
Pan 03| 29| 17.4| 20.3| 37.6| 39.0| 49.6 0.6| 92| 17.7] 33.7| 51.1| 63.7

Wang & Long ||Wald 0.0 29| 17.4| 20.3| 37.6| 34.5| 46.7| 0.0/ 0.8 9.3| 16.8] 33.3| 50.7| 63.5
Fan & Zhang 0.0] 3.1 17.5| 20.3| 37.6| 34.5| 46.7| 0.0/ 0.2| 5.0| 10.8] 20.6| 27.7| 40.2
Pan 02| 9.8| 17.4| 20.3| 37.6| 42.0| 54.5| 0.0/ 24| 12.0] 20.9] 36.5| 52.9| 65.5
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10. 1. 3.Main effect A (effects a; = 0.4%*s)

15

10.1.3.2 p=0.8
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50

Liang & Zeger ||Wald 16.1| 2.4| 3.3| 10.8| 25.3| 40.3| 50.4| 0.0/ 1.6 23| 5.5| 25.6| 43.7| 60.2
Fan & Zhang || 13.9| 29| 4.5| 13.0| 28.1| 40.7| 50.8| 2.5| 2.6/ 2.1| 14| 84| 158 253

Morel et al. ‘Wald 0.0 0.1] 1.1| 4.7| 21.5| 34.2| 459 0.0/ 0.0 0.0 0.6 14.2| 33.7| 50.0
Fan & Zhang 0.0/ 0.1 1.1} 4.7| 21.5| 34.2| 459| 0.0/ 0.0/ 0.0| 0.0/ 1.6/ 8.8| 18.6

Pan & Wall Wald 03| 22| 4.0/ 12.9| 28.1| 40.7{ 50.8| 0.0/ 0.0 29| 8.3| 29.0| 45.5| 60.9
Fan & Zhang 02| 2.1| 4.1] 12.8| 28.1| 40.7| 50.8| 0.0 0.0/ 1.2y 0.7 8.0| 15.8| 25.3
Pan 12.7| 3.0| 4.4 12.7| 28.0| 40.8| 50.8| 0.0/ 0.0| 2.5| 7.2| 27.9| 444| 60.4

Gosho et al. Wald 0.0/ 0.0f 1.1| 54| 22.2] 37.2| 46.1 0.0{ 0.0/ 0.9 16.4| 35.1| 51.9
Fan & Zhang 0.0/ 0.0f 1.1} 5.3| 22.2| 37.2| 46.1 0.0 0.0/ 0.0 2.1| 9.5| 19.6
Pan 6.8 14| 4.7| 11.6| 26.9| 40.0{ 50.3 0.0 19| 4.1| 23.3| 41.8| 56.6

Wang & Long ||Wald 0.0| 0.5 4.1] 54| 252| 39.9| 49.8] 0.0 0.0 2.1| 4.8 24.3| 42.4| 57.6
Fan & Zhang 0.0/ 05| 4.1} 5.3| 252| 39.9| 49.8] 0.0 0.0 02| 03| 4.7 12.4| 229
Pan 11.5| 3.0] 4.5| 11.7| 26.9| 40.0f 50.3| 0.0/ 0.0 2.5| 5.7| 25.9| 43.3| 58.1
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10. 1. 3.Main effect A (effects a; = 0.4%*s)
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10.1.3.3 p=0.9
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50

Liang & Zeger ||Wald 534| 44| 0.7 2.6/ 11.6| 20.2| 33.9 29| 13| 19| 9.1| 21.4| 343
Fan & Zhang || 31.4| 4.6| 12| 3.2| 13.7| 21.8| 359| 6.8] 29| 19| 11| 08| 3.1 75

Morel et al. ‘Wald 0.0{ 0.0/ 0.1| 12| 6.6| 14.4| 29.7| 0.0/ 0.0 0.0 0.0 3.7| 15.2| 26.6
Fan & Zhang 0.0/ 0.0 0.1 12| 6.6| 14.4| 29.7 0.0, 0.0/ 0.0{ 0.0/ 0.0 0.8] 2.8

Pan & Wall Wald 0.0f 0.6] 0.8 26| 13.6| 21.8] 35.8| 0.0/ 0.0| 13| 3.0| 11.2| 24.5| 373
Fan & Zhang 0.0/ 0.6| 0.8] 2.6/ 13.6| 21.8| 35.8| 0.0/ 0.0/ 0.0| 0.0f 0.5 29| 74
Pan 37.7) 3.4 1.6] 29| 14.0| 21.6| 35.8| 0.0 0.0/ 0.6 19| 11.2| 21.8| 33.8

Gosho et al. Wald 0.0{ 0.0/ 0.1| 1.1| 9.4| 19.3] 329 0.0 0.0 0.0 43| 159| 273
Fan & Zhang 0.0/ 0.0 0.1 1.1| 9.4| 19.3] 329 0.0 0.0/ 0.0f 00| 1.0/ 34
Pan 14.8| 25| 1.6/ 2.8| 10.8| 21.3] 33.6 0.0f 0.0/ 0.8 83| 20.1] 31.6

Wang & Long ||Wald 0.0/ 0.2 0.8 1.1| 10.4| 21.8| 33.6| 0.0/ 0.0| 0.6| 1.5| 7.5| 21.6| 33.7
Fan & Zhang 0.0/ 0.2 0.8 1.1| 10.3] 21.8| 33.5| 0.0 0.0/ 0.0f 0.0/ 0.3| 20| 6.2
Pan 394 3.6| 15| 2.7| 10.7| 21.5| 33.4| 0.0, 0.0/ 0.0 19| 9.6| 21.3| 32,5
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10. 2. 1.Main effect B (effects b; = 0.3*s)
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10. 2. Main effect B (effects b; = 0.3%s)
10. 2. 1. equal correlations on B (r=0.3)

10.2.1.1 p=05
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
Liang & Zeger ||Wald 22.8| 18.0| 23.1| 29.1| 35.7| 47.5| 58.6| 4.3| 28.5| 27.8| 30.8| 33.4| 44.1| 53.1
Fan & Zhang 23] 92| 13.6| 18.6| 26.2| 34.8| 43.7| 0.0 8.5| 13.0| 17.7| 24.0| 32.6| 41.8
Morel et al. 'Wald 03| 05| 4.1| 11.7] 22.9| 39.6| 51.6] 0.0| 0.5 1.7| 6.5 18.8| 31.6| 43.1
Fan & Zhang 0.0 1.0| 49| 92| 19.1| 279| 36.9| 0.0/ 1.0/ 22| 82| 16.7| 25.3| 35.0
Pan & Wall ‘Wald 9.6/ 152] 18.5| 25.6| 33.2| 45.7| 56.8] 3.1| 9.4| 13.5| 19.5| 27.2| 38.2| 47.9
Fan & Zhang 3.8| 10.4| 13.2| 17.6| 25.9| 34.4| 439| 0.0| 84| 13.2| 17.9] 25.7| 32.0| 41.3
Pan 89| 14.2] 18.1| 25.6| 32.6| 46.0| 56.8| 1.6| 9.1| 14.0| 19.9| 27.8| 38.2| 47.7
Gosho et al. Wald 0.0| 19| 7.5| 14.7| 24.7| 40.2| 50.7 02| 21| 83| 18.0| 30.5| 40.7
Fan & Zhang 0.0 13| 6.1] 11.3| 21.0| 29.4| 387 0.5 39| 9.5| 17.7| 25.6| 35.8
Pan 1.8| 7.4| 13.7| 21.9| 30.3| 44.3| 549 2.6| 8.7| 14.8| 24.3| 35.5| 455
Wang & Long |[Wald 3.4 7.5] 13.1] 19.6| 29.2| 42.7| 53.5| 0.0| 42| 8.1| 15.0| 23.3| 35.9| 44.7
Fan & Zhang 0.6| 5.1| 9.8| 15.0| 23.3| 31.5| 40.7| 0.0 3.7| 9.2| 14.3]| 22.2| 28.9| 38.9
Pan 6.6| 11.4] 16.1| 24.1| 31.4| 45.4| 56.1| 0.0| 7.2| 12.2| 18.1| 26.5| 37.3| 47.2
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10. 2. 1.Main effect B (effects b; = 0.3*s)
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10.2.1.2 p=08
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
Liang & Zeger ||Wald 11.1 20.3| 17.5| 23.6| 32.4| 45.2| 57.1| 3.2| 13.7| 24.6| 24.6| 32.0| 36.6| 46.2
Fan & Zhang 2.1 2.6\ 47| 7.5| 15.6| 24.0| 30.5| 3.1| 1.5| 25| 4.7| 12.8| 18.1| 294
Morel et al. ‘Wald 0.0 0.0f 1.5/ 7.2| 18.4| 33.5| 48.2| 0.0/ 0.0 0.7 3.4| 12.0| 21.1|] 36.1
Fan & Zhang 0.0/ 0.0 04| 1.5/ 82| 183| 243| 0.0/ 0.0/ 00| 04| 5.0 12.1| 214
Pan & Wall Wald 55| 9.8] 12.2| 17.3| 27.1| 42.2| 52.7| 0.0| 3.8] 57| 9.6 18.7| 27.7| 39.8
Fan & Zhang 1.6| 1.8| 3.7 59| 154| 24.4| 31.7| 0.0 0.8 1.7 3.2| 12.3| 19.0| 29.1
Pan 7.9\ 10.5] 12.3| 17.9| 28.0| 42.5| 53.2| 0.0/ 0.8] 4.4| 8.8| 19.0| 26.8| 39.5
Gosho et al. Wald 0.6| 2.8| 4.0/ 8.1| 18.4| 34.5| 46.7 0.0 12| 1.6 9.7 17.7| 313
Fan & Zhang 0.0/ 0.0 0.9| 2.1| 10.1] 20.0| 26.1 0.0{ 02| 0.8 53| 13.3| 22.7
Pan 43| 62| 88| 13.6] 25.5| 39.9| 51.0 0.0 3.0] 5.3| 15.7| 23.9| 36.6
Wang & Long ||Wald 49| 63| 85| 12.3| 23.4| 38.3| 50.5| 0.0/ 0.8 3.2| 5.7| 14.9| 23.9| 36.6
Fan & Zhang 0.0/ 04| 1.8| 4.0 13.1| 22.3] 283 0.0 0.0 12| 1.7 9.3| 16.6| 26.6
Pan 7.3| 8.2| 10.7| 15.9| 26.7| 40.8| 52.0| 0.0| 0.8] 3.7| 7.4| 17.3| 25.7| 37.7
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10. 2. 1.Main effect B (effects b; = 0.3*s) 23
10.2.1.3 p=09
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 10 | 15 | 20 | 30 | 40 | 50
Liang & Zeger ||Wald 2.7| 24.7| 18.4| 16.6| 22.5| 28.7| 38.1 6.2| 16.8] 20.5| 28.6| 26.4| 28.6
Fan & Zhang 1.5 27| 21| 24| 6.8| 12.0| 18.2 1.8 27| 3.1 29| 72| 154
Morel et al. ‘Wald 0.0 0.0/ 0.6 3.0/ 11.7| 19.3] 30.5 0.0 0.0/ 1.8 7.2| 12.9| 18.8
Fan & Zhang 0.0/ 0.0 0.0 0.2 20| 6.4] 13.0 0.0 0.0/ 0.0 1.0/ 34| 7.8
Pan & Wall Wald 2.5 94| 82| 9.5| 15.6| 27.0| 354 0.0 1.8] 22| 85| 13.5| 19.7
Fan & Zhang 0.0 2.1 1.1} 19| 53| 11.5] 185 0.0 09| 13| 23| 63| 12.1
Pan 34| 97| 83| 92| 16.1| 26.6| 35.9 0.0 27| 1.8/ 92| 15.6] 19.0
Gosho et al. Wald 0.0 22| 3.1| 4.7| 10.3] 19.8| 30.0 0.0 0.0 0.0 39| 7.0| 135
Fan & Zhang 0.0/ 0.0 0.2 0.6/ 3.0/ 7.7] 13.6 0.0 0.0 0.0 03| 34| 75
Pan 08| 4.7\ 6.8 7.1| 13.3] 25.3] 34.0 0.0 09| 09| 69| 11.2] 16.0
Wang & Long ||Wald 1.7] 58| 6.0| 6.6 12.2| 24.1| 32.6 0.0 09| 09| 62| 104| 16.4
Fan & Zhang 0.8 0.0 0.6/ 0.8/ 4.0] 9.6| 159 0.0 0.0/ 04| 1.6/ 55| 10.6
Pan 25| 7.6| 7.2| 8.1| 14.7| 26.2| 35.2 0.0{ 09| 13| 85| 13.9| 17.8
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10. 2. 2.Main effect B (effects b; = 0.3*s)
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10. 2. 2. unequal correlations on B (r = 0.7, 0.5, 0.4, 0.2), ar1-structure

10.2.2.1 p=05
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50

Liang & Zeger ||Wald 7.00 1.1} 0.7\ 15| 58| 14.7| 25.7| 0.0| 44| 2.5/ 19| 39| 8.0| 13.8
Fan & Zhang 03| 0.1 1.1} 43| 10.7| 19.7| 29.3| 0.0, 0.0/ 0.7\ 2.0/ 8.1| 14.8] 25.5

Morel et al. Wald 0.0{ 0.0 1.4| 74| 29.2| 51.9| 67.0/ 0.0| 02| 0.5] 2.2| 13.5| 32.3| 50.6
Fan & Zhang 0.0| 0.6| 3.1] 12.4| 32.3| 49.6| 66.8] 0.0 0.0 0.6| 5.4| 22.1| 39.6| 55.6

Pan & Wall Wald 9.3| 15.8] 24.8| 33.6| 51.7| 66.0| 76.3| 8.4| 14.5| 20.1| 28.9| 42.8| 57.6| 67.9
Fan & Zhang 5.6| 16.5| 25.2| 32.8| 50.9| 63.9| 75.7| 4.2| 16.2| 23.7| 32.0| 46.3| 57.3| 68.1
Pan 32| 1.8] 39| 75| 17.2| 31.9| 43.1| 08| 0.7 1.8] 4.3| 11.0| 18.4| 31.2

Gosho et al. Wald 0.1 2.0 10.3| 20.7| 42.6| 59.7| 71.8 0.5| 4.8]| 13.4| 32.2| 47.6| 60.8
Fan & Zhang 0.0| 3.4| 12.0| 22.2| 42.4| 57.8] 71.2 1.2| 8.5] 18.5| 35.3| 49.3| 63.0
Pan 14| 09| 22| 5.7| 15.0] 29.5| 40.9 0.1 0.8 2.7 94| 15.5| 284

Wang & Long ||Wald 3.00 8.4| 17.2| 28.5| 47.3| 63.4| 74.7| 43| 7.6| 13.4] 22.6| 38.8| 53.9| 65.6
Fan & Zhang 0.4| 8.8| 18.3] 27.9| 46.6| 60.4| 74.2| 0.0 9.6| 17.1| 26.9| 41.9| 54.5| 66.0
Pan 271 13| 3.2 6.5| 16.4| 30.5| 41.9| 09| 03| 14| 3.5| 10.5| 18.2| 30.0
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10. 2. 2.Main effect B (effects b; = 0.3*s)
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10.2.2.2 p=08
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
Liang & Zeger ||Wald 64| 4.0/ 21| 12| 14| 24| 7.0, 00| 45| 50/ 33| 15 04| 22
Fan & Zhang 0.5] 03| 0.0 02| 1.1 6.1] 167 0.0/ 04| 03| 04| 03| 19 7.0
Morel et al. ‘Wald 0.0 0.0/ 0.5 1.5| 10.6| 33.6| 58.8| 0.0 04| 02| 13| 4.8 11.7| 233
Fan & Zhang 0.0/ 0.0 0.3] 2.0 16.2| 40.9| 61.5| 0.0 0.0/ 0.0 0.2] 3.7 20.6| 40.1
Pan & Wall Wald 41| 73| 9.6] 15.8| 32.0| 53.1] 69.0f 3.1| 5.1| 7.0 9.2] 19.0| 32.6| 48.7
Fan & Zhang 4.8 6.8| 12.9| 18.6] 36.1| 56.8| 72.2| 0.0| 4.0 7.8| 12.1| 29.4| 45.6| 59.2
Pan 2.1 22| 2.0 13| 52| 12.5| 254 0.0 0.0/ 03| 0.6 1.1 3.0/ 5.1
Gosho et al. Wald 0.6 19| 3.7 69| 209| 44.1| 634 0.0 1.6| 2.9| 10.8| 22.1| 38.8
Fan & Zhang 0.0| 0.2| 3.3| 8.4| 26.6| 48.5| 66.9 0.0| 1.6| 3.2| 15.3| 349| 519
Pan 2.1 1.8 1.7 1.0/ 4.1| 10.8] 22.9 0.0 02| 04| 06| 22| 44
Wang & Long ||Wald 24| 44| 6.0] 11.3| 25.7| 48.6| 66.0| 1.5 3.0/ 4.1| 6.2] 15.2| 29.0| 45.1
Fan & Zhang 02| 2.1| 7.3| 13.3| 31.1| 53.0] 69.4| 0.0/ 1.5 4.5| 8.7| 24.9| 41.3]| 56.5
Pan 2.1 23| 1.8] 13| 46| 11.6| 249 0.0/ 0.0/ 03| 0.6 0.8 2.8 5.1
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10. 2. 2.Main effect B (effects b; = 0.3*s)
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10.2.2.3 p=09
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50

Liang & Zeger ||Wald 84| 53| 33| 20| 1.1} 13| 1.5 20| 27| 3.5 55 28| 13| 17
Fan & Zhang 2.1 04| 0.2 0.1 04| 07| 2.7 19/ 23| 12| 10| 0.5/ 054 04

Morel et al. ‘Wald 0.0 0.6/ 0.2 1.1 2.5| 10.5| 244 19| 08| 04| 1.0/ 14| 3.0/ 79
Fan & Zhang 0.0/ 0.0 0.0/ o0.1| 3.5| 16.9| 384 19| 0.8| 04| 03] 1.6 44| 127

Pan & Wall Wald 3.00 5.1 55| 6.5| 12.2| 25.8| 42.1| 3.8| 62| 4.1 48| 9.1| 11.0] 17.2
Fan & Zhang 2.1 33| 6.2| 9.5| 18.6| 34.5| 52.7| 19| 23| 49| 5.6 10.5| 21.8| 34.2
Pan 27| 34| 22| 22| 11| 26| 57/ 19/ 08| 12| 05| 02 08 1.1

Gosho et al. ‘Wald 1.9 1.8] 19| 26| 63| 179| 344 23| 12| 0.8] 3.5 52| 12.0
Fan & Zhang 0.0/ 04| 14| 3.3| 10.2]| 26.1| 46.1 08| 0.8] 1.0/ 52| 12.1| 24.8
Pan 26| 3.1 16| 13| 09| 20| 54 0.8/ 12| 0.5 02| 05| 09

Wang & Long ||Wald 27| 33| 43| 4.0| 83| 21.4| 389 19| 3.1| 1.6| 3.0/ 63| 84| 144
Fan & Zhang 0.0/ 0.7\ 3.6| 59| 153]| 30.5| 49.5| 19| 0.8| 2.1| 3.5| 9.1| 184| 294
Pan 3.3 3.5 2.1 21| 09| 2.1 55/ 19| 08| 08| 05/ 02| 08| 1.1
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10. 2. 3.Main effect B (effects b; = 0.3*s)
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10. 2. 3. unequal correlations on B (r = 0.7, 0.5, 0.4, 0.2)
exchangeable-structure assumed

10.2.3.1 p=05
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50

Liang & Zeger ||Wald 12.2| 11.4| 21.4| 34.3| 54.1| 68.1| 78.8| 1.8| 14.2| 20.7| 28.5| 47.2| 59.8| 72.4
Fan & Zhang 1.1] 11.5| 22.0| 31.7| 51.2| 64.1| 75.7| 0.8 9.0| 18.8] 29.9| 43.9| 56.9| 69.5

Morel et al. ‘Wald 0.0{ 02| 1.8/ 9.7| 31.6| 53.1] 68.4| 0.8 04| 09| 4.1| 20.0| 40.1| 58.0
Fan & Zhang 0.0 0.5| 3.3| 12.9| 32.2| 49.9| 66.6| 0.8 0.1| 2.1| 82| 25.7| 43.5| 58.7

Pan & Wall Wald 9.5| 15.9| 24.9| 33.6| 51.7| 66.0| 76.3| 9.2| 14.6| 20.2| 29.0| 42.8| 57.6| 67.9
Fan & Zhang 5.6| 16.5| 25.2| 32.8| 50.9| 63.9| 75.7| 5.0| 16.2| 23.8] 32.1| 46.3| 57.3| 68.1
Pan 7.7\ 13.8] 23.4| 33.6| 52.2| 66.7| 77.2| 2.5| 10.8| 17.6| 28.1| 45.1| 58.2| 70.3

Gosho et al. Wald 0.1 2.0 10.3| 20.7| 42.6| 59.7| 71.8 0.6| 49| 13.4| 32.2| 47.6| 60.8
Fan & Zhang 0.0| 3.4| 12.0 22.2| 42.4| 57.8] 71.2 1.3| 8.5] 18.6| 35.3| 49.3| 63.0
Pan 29| 7.8| 17.9] 29.6| 49.7| 64.7| 75.5 4.7 11.1] 22.3] 39.9| 54.6| 68.4

Wang & Long ||Wald 3.1 83| 17.3| 28.5| 47.3| 63.4| 74.7| 5.0| 7.7\ 13.4] 22.6| 38.8| 53.9| 65.6
Fan & Zhang 0.4| 8.8| 18.3] 27.9| 46.6| 60.4| 74.2| 0.8 9.7| 17.2| 27.0| 41.9| 54.5| 66.0
Pan 6.3| 11.5] 21.2| 31.8| 50.8| 66.0| 76.5| 2.5| 9.1| 14.9| 26.4| 42.8| 56.8| 69.3
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10.2.3.2 p=0.8
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
Liang & Zeger ||Wald 5.5| 10.2] 9.2| 13.5| 30.5| 55.1] 73.5| 1.8| 4.6| 10.5| 12.6| 21.8| 34.0| 49.5
Fan & Zhang 09| 3.0/ 9.3| 16.0| 36.7| 55.1| 73.0| 1.5| 2.6] 5.4| 10.7| 24.7| 44.0| 59.2
Morel et al. ‘Wald 0.0f 0.0/ 0.7 19| 12.7| 352 61.8| 1.5/ 0.7 03] 1.0/ 52| 16.2| 31.0
Fan & Zhang 0.0/ 0.0/ 0.2| 1.9 16.0| 40.2| 61.3] 1.5/ 04| 02| 0.5 53| 24.7| 435
Pan & Wall ‘Wald 42| 7.6| 9.7| 15.8| 32.0| 53.1] 69.0| 4.6| 55| 72| 9.3| 19.0| 32.6| 48.7
Fan & Zhang 4.8 6.8| 12.9| 18.6] 36.1| 56.8| 72.2| 1.5| 4.4| 79| 12.3| 29.4| 45.6| 59.2
Pan 69| 82| 9.5| 163| 31.4| 53.8] 72.1| 1.5| 29| 4.6| 8.5| 17.8| 31.8| 49.5
Gosho et al. Wald 09| 23| 3.6/ 69| 209| 44.1| 634 04| 17| 2.9| 10.8| 22.1| 38.8
Fan & Zhang 0.0| 0.2] 3.3| 8.3| 26.6| 48.5| 66.9 04| 1.7| 3.4| 153 349| 519
Pan 39| 53] 6.1| 11.8| 26.5| 50.1| 70.0 1.1] 22| 6.0] 13.9| 27.3| 46.2
Wang & Long ||Wald 2.8 47| 59| 11.3| 25.7| 48.6| 66.1| 3.1| 3.3| 43| 64| 15.2| 29.0| 45.1
Fan & Zhang 09| 2.1| 7.3| 13.3| 31.1| 53.0] 69.4| 1.5/ 1.8| 4.6| 8.8 24.9| 41.3| 56.5
Pan 58| 7.4 7.7| 143| 29.6| 51.9| 71.1| 1.5| 26| 3.7| 7.7| 16.0| 30.1| 47.8
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10.2.3.3 p=0.9
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50

Liang & Zeger ||Wald 26| 7.1 82| 7.8| 10.5| 23.1| 39.3] 2.0 49| 35| 7.7| 10.2| 13.2| 16.0
Fan & Zhang 1.0| 1.7\ 3.1| 5.5| 16.5| 35.5| 53.8] 1.9 23| 33| 3.5 9.6 19.6| 309

Morel et al. ‘Wald 0.0 04| 0.1 06| 3.1| 11.0] 264 19| 0.8 04| 03] 1.6/ 43| 93
Fan & Zhang 0.0/ 0.0 0.0/ o0.1| 32| 16.9| 384 19| 0.8 04| 03] 21| 57| 151

Pan & Wall Wald 2.8 54| 58| 63| 12.2| 259| 42.1| 3.8| 62| 41| 48] 94| 11.1] 173
Fan & Zhang 2.1 33| 6.2| 9.5| 18.6| 34.4| 52.7| 19| 23| 49| 5.5| 10.5| 21.8| 343
Pan 80| 64| 7.5 68| 13.3| 26.2| 444| 19| 1.6| 29| 23| 7.7 9.0| 15.6

Gosho et al. ‘Wald 2.5 21| 22| 26| 63| 179| 344 23] 12| 0.8] 3.5 54| 121
Fan & Zhang 0.0 0.6| 1.5| 3.3| 10.2]| 26.0| 46.1 0.8 0.8 1.0/ 52| 12.1] 249
Pan 3.5\ 59| 5.7 54| 11.2] 22.1] 405 1.6| 2.0{ 23| 6.8 7.0/ 14.0

Wang & Long ||Wald 2.1 3.1 47| 4.0 83| 21.4| 389 19| 23| 1.6| 3.0/ 6.1| 83| 145
Fan & Zhang 1.8 0.7\ 3.6| 59| 153]| 30.5| 49.5| 19| 0.8 2.0{ 3.5| 9.1| 183] 29.5
Pan 3.00 5.11 6.7 7.6| 11.9| 24.1| 42.4| 19| 23| 21| 25| 75| 77| 151
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10. 3. l.Interaction effect A (effects abj; = 0.4*s)
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10. 3. Interaction effect A (effects ab;; = 0.4%s)
10. 3. 1. equal correlations on B (r=0.3)

10.3.1.1 p=05
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
Liang & Zeger ||Wald 12.3]| 40.9| 60.3| 74.3| 90.2| 97.0| 99.0| 29.4| 64.9| 79.9| 90.1| 96.9| 99.6| 99.8
Fan & Zhang 8.3| 29.5| 45.5| 58.6| 80.0| 90.3| 96.0| 0.0 10.7| 23.3| 36.4| 56.4| 73.6| 88.7
Morel et al. ‘Wald 0.1 8.0] 30.9| 56.0| 83.4| 95.4| 983 0.0 2.4| 12.8| 49.5| 89.3| 98.7| 99.5
Fan & Zhang 0.4| 7.4| 23.0| 41.6| 71.9| 86.2| 94.9| 0.0 1.1| 4.7| 16.1] 39.8| 61.8| 82.5
Pan & Wall ‘Wald 17.3| 42.7| 60.9| 74.5| 90.2| 97.0| 99.0| 8.3| 36.4| 64.8| 81.7| 96.1| 99.6| 99.6
Fan & Zhang 7.8 29.6| 45.8| 58.8| 80.1| 90.3| 96.0| 0.0| 10.6| 23.6| 37.4| 56.9| 74.7| 88.5
Pan 17.7| 42.3| 60.8| 74.4| 90.2| 97.0| 99.0| 8.3| 38.6| 64.2| 81.6| 95.6| 99.6| 99.6
Gosho et al. Wald 0.0| 12.4| 39.4| 61.1| 84.9| 95.8| 98.5 0.5| 18.9| 51.9| 89.4| 98.7| 99.6
Fan & Zhang 0.0] 7.9| 28.4| 45.3| 73.8| 87.4] 95.2 02| 59| 193] 43.9| 64.9| 843
Pan 3.3] 31.5] 53.5| 70.8| 88.7| 96.8| 98.8 20.2| 53.1| 76.2| 94.6| 99.6| 99.6
Wang & Long |[Wald 49| 29.7| 51.7| 68.8] 87.9| 96.6| 98.7| 0.0 16.4| 48.1| 73.6| 94.3| 99.6| 99.6
Fan & Zhang 1.3] 19.1| 38.8| 52.8| 76.8| 89.1| 95.7| 0.0 4.8| 16.2| 30.7| 51.9| 71.5] 87.1
Pan 12.5| 38.3| 57.5| 72.7| 89.6] 96.8| 99.0| 8.6| 34.0| 61.4| 80.3| 95.3| 99.6| 99.6
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10.3.1.2 p=0.8
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 10 | 15 | 20 | 30 | 40 | 50

Liang & Zeger ||Wald 13.8| 23.5| 47.0| 64.4| 86.9| 96.2| 99.1 41.2| 55.8| 77.4| 94.4| 99.1| 99.9
Fan & Zhang 7.1| 15.1| 29.5| 47.5| 75.4| 89.2| 96.1 1.6 8.8| 14.7| 39.0| 59.3| 80.7

Morel et al. ‘Wald 0.0 1.3] 12.8| 39.1| 79.7| 93.4| 98.5 0.0 1.8] 19.3| 81.0| 97.4| 99.8
Fan & Zhang 0.0 0.7| 11.5] 29.4| 64.1| 84.2| 94.1 0.0 0.0] 3.6 18.2| 42.7| 69.9

Pan & Wall Wald 9.2 22.8| 44.4| 63.8| 87.2] 96.5| 99.1 9.8| 34.4] 60.6| 92.2| 98.8| 99.6
Fan & Zhang 3.8| 14.6] 29.5| 46.9| 76.5| 89.5| 96.4 0.0 5.7| 14.1| 37.2| 60.3| 82.2
Pan 13.7| 24.5| 45.5| 64.6| 87.7| 96.4| 99.0 6.6| 37.0| 60.6| 90.9| 98.2| 99.1

Gosho et al. Wald 1.6| 2.8| 22.1| 47.1| 82.1| 94.9| 98.6 0.0 5.3| 22.2| 81.0| 97.4| 99.6
Fan & Zhang 0.0] 1.3] 15.1| 33.9| 68.6| 85.8| 94.7 0.0 09| 3.2| 23.6| 45.5| 74.1
Pan 5.5| 14.5] 37.7| 58.2| 85.7| 96.0| 98.8 49| 28.6| 52.2] 88.4| 97.6| 99.2

Wang & Long ||Wald 3.0{ 11.1] 34.4| 553| 85.2| 95.7| 98.8 3.3| 26.0] 45.9| 89.1| 98.6| 99.6
Fan & Zhang 0.6] 6.8 22.3] 41.6| 73.5| 88.1| 95.8 0.0 2.6| 9.2| 32.8| 56.0| 79.2
Pan 7.5\ 20.9] 42.4| 62.1| 86.5| 96.2| 99.0 6.6| 35.2] 59.3| 89.9| 98.4| 98.6
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10.3.1.3 p=0.9
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 10 | 15 | 20 | 30 | 40 | 50

Liang & Zeger ||Wald 43| 18.9| 28.4| 40.3| 67.8| 87.0| 96.1 12.8| 50.7| 72.4] 93.6| 98.3
Fan & Zhang 56| 6.6 19.5| 28.0| 53.9| 72.9| 87.1 2.0 97| 99| 28.8| 47.7

Morel et al. Wald 0.0 0.0] 3.9| 14.6| 48.3| 79.1] 92.8 40| 2.8| 35.5| 81.7| 95.2
Fan & Zhang 0.0/ 0.0 4.7| 10.7| 40.5| 65.9| 82.8 20| 14| 39| 16.0 338

Pan & Wall Wald 6.1| 13.1] 23.6| 38.5| 66.6| 86.5| 95.6 12.0| 23.6| 61.2| 90.7| 96.9
Fan & Zhang 0.8| 5.1 18.2] 27.2| 54.9| 74.2| 88.1 20| 14| 7.2] 29.5| 475
Pan 9.6| 15.2| 27.7| 40.6| 67.9| 86.4| 95.8 12.0| 29.2| 61.8] 89.1| 94.6

Gosho et al. Wald 1.8 1.6] 8.6/ 20.2| 54.2| 81.3| 93.9 2.0] 69| 33.6| 81.1| 944
Fan & Zhang 0.0| 0.0 6.9 13.9| 44.3| 67.5| 84.7 201 14| 59| 18.3] 36.2
Pan 2.7 9.4| 20.1| 33.9| 63.4| 84.3| 95.0 6.0| 19.4] 55.3| 89.1| 94.8

Wang & Long ||Wald 2.5| 5.3| 15.8] 29.7| 60.4| 83.3| 95.0 4.0| 13.9| 48.7| 87.5| 96.2
Fan & Zhang 0.8| 2.5| 12.2] 20.9| 49.6| 70.9| 86.1 2.0 14| 7.2| 244| 43.1
Pan 7.6| 13.2| 23.6| 37.2| 66.0| 85.2| 95.6 8.0/ 25.0 60.5| 87.5| 95.0
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10. 3. 2. unequal correlations on B (r = 0.7, 0.5, 0.4, 0.2)

arl-structure assumed

10.3.2.1 p=05
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
Liang & Zeger ||Wald 3.1 4.8] 22.3| 46.2| 84.5| 96.7| 99.7| 14.3| 18.1| 22.6| 40.7| 82.4| 98.4| 99.6
Fan & Zhang 0.4| 10.6| 32.4| 52.4| 85.1| 96.6| 99.6| 1.9 0.8 1.7 5.1| 16.8| 36.9| 57.0
Morel et al. ‘Wald 0.0 3.9 34.6| 71.7| 97.7| 99.8{100.0f 0.0/ 0.2 0.7 19.1| 91.4| 99.8/100.0
Fan & Zhang 0.2] 10.1| 42.1| 72.1| 96.2| 99.9/100.0f 0.0/ 0.0/ 0.9| 11.4| 44.6| 78.7| 92.5
Pan & Wall Wald 18.9| 58.8| 82.5| 93.1| 99.3|100.0{100.0| 11.8| 61.7| 89.2| 97.3| 99.8(100.0/100.0
Fan & Zhang || 15.6| 58.8| 81.1| 92.2| 98.9/100.0|/100.0{ 1.9 17.7| 36.0| 55.8| 80.3| 92.0 97.2
Pan 5.5| 16.6] 45.9| 69.8| 94.5| 99.2{100.0| 0.0| 8.1 25.3] 54.4| 91.7| 99.2| 99.7
Gosho et al. Wald 0.1| 14.1] 62.2| 85.9| 99.0| 99.8(100.0 22| 42.7| 85.1] 99.8(100.0/100.0
Fan & Zhang 0.0| 24.2| 62.8| 83.9| 98.2/100.0{100.0 0.5] 10.9| 32.7| 64.4| 86.9| 95.7
Pan 1.4| 8.1| 35.7| 63.7| 93.4| 99.1/100.0 3.0| 16.3] 45.8| 90.0| 99.0| 99.6
Wang & Long ||Wald 3.7\ 40.1] 74.9| 90.7| 99.1| 99.9{100.0| 2.0| 32.8| 77.3| 94.8| 99.8|100.0{100.0
Fan & Zhang 1.2| 44.5| 74.1| 88.7| 98.5|100.0{100.0| 0.0 7.3| 25.7| 46.8| 75.5| 90.0| 96.5
Pan 3.7\ 13.1] 41.7| 67.3| 94.2| 99.2{100.0| 2.0| 6.7| 22.3] 51.9| 91.1| 99.0| 99.6
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10.3.2.2 p=0.8
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50

Liang & Zeger ||Wald 79| 59| 7.3| 14.1| 45.5| 78.7| 94.6 12.5] 16.7| 19.3] 41.1| 70.6| 94.3
Fan & Zhang 14| 2.6| 9.4| 232| 59.7| 85.6| 96.4| 0.0, 1.0/ 0.7, 03] 09| 6.6| 183

Morel et al. Wald 0.0 02| 6.1 34.0| 83.6| 97.7{100.0f 0.0/ 0.0/ 0.0/ 1.0 47.8| 94.6| 99.8
Fan & Zhang 0.0 19| 17.5| 48.3| 87.1| 97.5| 99.8| 0.0/ 0.0/ 0.0 0.5] 13.6| 44.7| 75.3

Pan & Wall Wald 7.9| 26.8| 53.1| 78.1| 96.6| 99.4| 99.9| 0.0| 20.0| 49.8| 77.0| 97.8|100.0{100.0
Fan & Zhang 6.3 33.7| 62.7| 81.8| 95.8| 99.2| 99.9| 0.0/ 1.0| 6.8] 18.3| 48.6| 75.1| 89.4
Pan 9.0/ 7.7\ 14.5| 30.9| 70.9| 93.3| 99.2| 0.0/ 0.0 2.7| 9.6| 48.4| 82.8| 96.0

Gosho et al. Wald 0.8| 3.9| 23.4| 56.2| 92.6| 99.0| 99.9 0.0 6.5 35.6| 93.3| 99.6/100.0
Fan & Zhang 0.0| 5.0 37.4| 68.7| 92.1| 98.7| 99.9 0.0 1.0] 3.9| 31.4| 62.5| 84.4
Pan 28| 37| 9.4 242| 67.3] 92.3| 99.1 0.0 1.0| 6.0 43.1| 81.1] 96.9

Wang & Long ||Wald 1.9] 12.0| 38.8| 68.7| 94.9| 99.3| 99.9| 0.0 2.1| 31.6| 64.9| 96.9| 99.6/100.0
Fan & Zhang 09| 19.7| 51.6] 76.7| 94.0| 98.9| 99.9| 0.0/ 0.0| 4.1| 12.4| 42.2| 70.9| 87.6
Pan 44| 51| 11.7| 28.3] 69.0| 92.8| 99.2| 0.0 0.0 1.7\ 7.7| 47.9| 82.2| 96.6
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10.3.2.3 p=0.9
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 10 | 15 | 20 | 30 | 40 | 50

Liang & Zeger ||Wald 72| 7.1] 6.0 7.3| 17.7| 40.6| 65.7 3.3| 19.5] 13.5| 16.9| 30.7| 55.7
Fan & Zhang 09| 0.8 22| 6.3 27.1| 53.0| 76.8 0.0f 0.0/ 0.0 0.5 03| 24

Morel et al. ‘Wald 0.0 0.0/ 1.0/ 89| 51.1| 85.5| 96.9 0.0 0.0/ 0.0 5.5| 56.5| 93.4
Fan & Zhang 0.0| 03| 5.2| 21.3| 68.1| 88.8| 97.1 0.0{ 0.0/ 0.0 2.0| 12.4| 31.7

Pan & Wall Wald 57| 17.7] 29.4| 46.1| 80.3| 94.5| 99.4 0.0 23.5| 35.9| 74.0| 95.9| 99.5
Fan & Zhang 1.2| 16.9| 40.7| 56.1| 85.5| 95.9| 99.5 0.0 0.0] 4.2| 13.0| 37.5| 57.7
Pan 142| 5.6| 6.3] 11.1| 31.6| 67.1| 87.8 0.0 0.0 2.6/ 6.0| 33.4| 67.6

Gosho et al. Wald 22| 14| 9.8| 24.8| 68.8| 92.0| 98.5 0.0 3.9| 12.0| 47.5| 90.1| 97.6
Fan & Zhang 0.0 1.0 16.3| 38.1| 78.7| 94.5| 98.7 0.0 0.0 1.7 7.0| 24.6| 46.6
Pan 8.0 4.8| 4.0 7.1| 28.2| 63.6] 86.0 0.0/ 0.0 09| 6.0 28.4| 64.3

Wang & Long ||Wald 3.6 89| 20.0| 36.4| 75.0| 93.1| 98.8 0.0| 15.7] 23.9| 66.0| 94.7| 98.9
Fan & Zhang 0.0] 8.1| 30.3|] 47.6| 82.2| 95.2| 99.3 0.0 0.0] 3.3 9.0| 33.4| 53.6
Pan 10.6| 42| 6.4| 9.0/ 30.5| 65.9| 86.7 0.0/ 0.0 2.6] 6.0 30.9| 66.3
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10. 3. 3. unequal correlations on B (r = 0.7, 0.5, 0.4, 0.2)
exchangeable structure assumed

10.3.3.1 p=05
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50
Liang & Zeger ||Wald 10.8| 42.4| 69.1| 84.5| 97.9| 99.7| 99.9 66.9| 81.8| 93.5| 99.5(100.0/100.0
Fan & Zhang || 12.1| 46.7| 69.5| 82.6| 96.1| 99.3|100.0| 4.7| 12.7| 26.8| 43.0| 64.6| 83.3| 93.0
Morel et al. ‘Wald 0.0| 3.7 27.8| 59.7| 92.4| 98.7| 99.9| 0.0| 12| 8.4| 47.5| 94.9| 99.9/100.0
Fan & Zhang 0.0 7.8 29.8| 58.3| 90.4| 97.5| 99.8| 0.0/ 0.7| 3.6| 15.9| 43.2| 72.2| 87.0
Pan & Wall Wald 16.5| 47.9| 71.8| 85.7| 97.9| 99.7| 99.9| 11.7| 48.4| 77.8| 92.4| 99.6(100.0/100.0
Fan & Zhang || 12.4| 47.8| 69.7| 82.7| 96.1| 99.4|100.0| 1.6 14.0| 28.4| 45.4| 66.5| 83.6| 93.3
Pan 18.3| 48.6| 72.1| 85.7| 97.9| 99.7| 99.9| 10.0| 49.1| 78.1| 92.9| 99.6(100.0/100.0
Gosho et al. Wald 0.0 9.0 47.8| 73.6| 96.4| 99.3| 99.9 0.9| 27.0| 71.1| 97.5|100.0{100.0
Fan & Zhang 0.0| 16.8| 49.6| 71.7| 94.1| 98.7| 99.8 03| 8.1] 23.7| 49.3| 75.8| 88.6
Pan 3.7| 33.2| 64.6| 82.0| 97.3| 99.6| 99.9 28.7| 69.1| 89.1| 99.2/100.0{100.0
Wang & Long ||Wald 2.7] 29.8| 61.9] 80.5| 97.3] 99.6| 99.9| 1.7| 23.6| 62.7| 86.7| 98.6(100.0/100.0
Fan & Zhang 0.9 35.1| 61.5] 78.0 95.3| 99.0| 99.9| 0.0 6.6| 19.0| 36.9| 60.7| 81.6| 92.1
Pan 12.9| 42.4| 69.4| 84.4| 97.7| 99.7| 99.9| 8.3| 45.4| 75.6| 91.7| 99.6(100.0/100.0
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10.3.3.2 p=0.8
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 5 10 | 15 | 20 | 30 | 40 | 50

Liang & Zeger ||Wald 9.1| 24.5| 50.0| 74.2| 95.0| 99.3{100.0 28.3| 65.9| 83.2| 96.8| 99.7(100.0
Fan & Zhang || 10.6| 35.2| 61.9| 80.2| 94.7| 98.8| 99.9| 0.0 1.0| 9.2| 17.3| 45.4| 72.6| 87.9

Morel et al. ‘Wald 0.0 09| 10.6| 40.7| 85.4| 97.9{100.0f 0.0/ 0.0 0.0] 17.3| 84.9| 99.3|100.0
Fan & Zhang 0.0] 2.1 17.5| 48.7| 86.6| 97.5| 99.8| 0.0/ 0.0/ 0.3| 2.0| 22.0| 55.8| 79.9

Pan & Wall Wald 6.9| 26.5| 53.1| 77.9| 96.5| 99.4| 99.9| 0.0| 18.9| 50.0| 76.8| 97.6/100.0{100.0
Fan & Zhang 6.3 33.6| 62.7| 81.7| 95.7| 99.2| 99.9| 0.0| 1.0{ 6.8] 18.3| 48.5| 75.1| 89.4
Pan 13.1| 30.5| 56.3| 79.3| 96.5| 99.7| 99.9| 2.9| 23.2| 50.3| 78.0| 96.7| 98.8| 99.7

Gosho et al. Wald 0.7 3.9| 23.2| 56.1| 92.5| 99.0| 99.9 0.0 5.8] 35.8| 93.1| 99.6/100.0
Fan & Zhang 0.0| 5.0 37.3| 68.6| 92.0| 98.7| 99.9 0.0 1.0] 3.9| 31.3| 62.5| 84.4
Pan 6.2| 18.8] 46.6| 73.2| 96.0| 99.4{100.0 7.4| 37.3] 71.5| 95.5| 99.3| 99.5

Wang & Long ||Wald 1.8| 11.8| 38.8| 68.6| 94.8| 99.3| 99.9| 0.0 2.1| 31.2| 64.9| 96.7| 99.6/100.0
Fan & Zhang 0.6] 19.7| 51.6| 76.7| 93.9| 98.9| 99.9| 0.0/ 0.0| 4.1| 12.4| 42.2| 70.9| 87.6
Pan 8.1| 24.2| 52.6| 77.2| 96.0| 99.4| 99.9| 0.0| 16.7| 47.9| 76.5| 97.1| 99.6| 99.2




10. 3. 3.Interaction effect A (effects abj; = 0.4*s) 52

1067

absolute

power
3

. rela_:[ive
5 8 §

8

=

legend
---A--- Lliang&Zeger/\Wad ---8---  Goshoeta/Wad
—6—  Ling&Zeger/ F8Z —®—  Gshoeta/RZ
Tttt Mrd/WAd o Goshoetal/ Pan
—A—  Mre/RZ “oe--- Weng&Long/Wald
~--H--- Pn&WI/Wad — % —  Wang&long/FZ
—H— Pn&W/RZ Oeeee Wiang &Long/ Pan

....... @ Pan & Wl / Pan



10. 3. 3.Interaction effect A (effects abj; = 0.4*s)

53

10.3.3.3 p=0.9
equal cell counts unequal cell counts
method Anova-type 5 10 | 15 | 20 | 30 | 40 | 50 10 | 15 | 20 | 30 | 40 | 50

Liang & Zeger ||Wald 5.5| 20.0] 30.6| 47.1| 77.8| 92.9] 98.5 0| 34.4| 56.0| 82.2| 96.9| 98.7
Fan & Zhang 9.3| 20.6| 40.5| 55.2| 85.5| 95.5| 98.7 0] 0.0{ 7.5| 11.4| 39.2| 559

Morel et al. Wald 0.0 0.0] 2.8| 12.9| 53.8| 86.5| 97.2 0| 0.0] 2.5| 34.3| 87.3] 973
Fan & Zhang 0.0 03| 5.8| 21.5| 67.4| 88.5| 97.2 0| 0.0 0.0/ 4.0 20.5| 39.2

Pan & Wall ‘Wald 52| 17.5] 29.3| 46.0| 80.1| 94.4| 99.5 0| 23.5| 36.2| 73.0| 96.2| 99.3
Fan & Zhang 1.2| 16.8| 40.6| 56.0| 85.4| 95.8| 99.6 0] 0.0| 4.2| 129 37.5| 57.7
Pan 15.7| 23.8| 35.8| 52.0| 83.9| 95.6| 99.6 0| 23.5| 40.5| 75.0| 94.2| 97.3

Gosho et al. Wald 2.8 1.4 99| 24.9| 68.9| 92.0| 98.6 0] 3.9| 11.2] 47.3| 89.9| 97.8
Fan & Zhang 0.0 1.0| 16.2| 38.0| 78.6| 94.4| 98.8 0] 0.0| 17| 7.0 24.6| 46.6
Pan 8.8| 15.8] 29.5| 43.5| 81.5| 94.8| 99.5 0| 19.6| 34.5| 68.7| 92.9| 97.8

Wang & Long ||Wald 3.6 8.6 19.8| 36.3| 74.9| 93.1| 98.9 0] 17.6| 23.9| 65.5| 94.9| 98.9
Fan & Zhang 22| 8.0 30.2| 47.5| 82.1| 95.1| 99.4 0] 0.0{ 33| 9.0 334| 53.6
Pan 16.1| 18.7| 31.9] 48.5| 83.0| 95.2| 99.5 0| 23.5| 37.6| 74.5| 94.4| 98.2
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