Supplementary Table 1. Empirical power (%) of tests for equality of three means with a Normal (0, 1) error distribution

Alternative Parametric tests Parametric tests based on INT Rank-based tests

Model ) p F (2 df) T apD Tbom Tree MAX3 | F (2 df) T ApD Thom Tree MAX3 KW MIT FWpom FWgree MAX3

Additive 0.2 0.03 14.88 19.27 19.02 5.96 15.41 14.88 19.24 19.00 5.96 15.42 13.36 18.61 18.41 4.71 13.18
0.05 21.33 27.64 27.06 6.93 22.42 21.30 27.64 27.06 6.93 22.41 20.25 26.65 26.18 6.56 21.06
0.1 37.76 47.29 4531 12.75 40.48 37.74 47.30 45.29 12.75 40.46 3597 45.58 43.61 12.24 38.65
0.2 61.30 71.50 66.47 30.86 65.47 61.28 71.50 66.41 30.80 65.42 59.26 609.46 64.45 29.73 63.33
0.3 73.78 82.43 74.60 50.34 77.74 73.73 82.41 74.57 50.26 77.70 71.51 80.67 72.50 48.43 75.66
0.4 79.79 87.24 76.72 64.76 83.51 79.78 87.21 76.70 64.74 83.46 77.78 85.74 74.78 62.65 81.74
0.5 81.35 88.54 73.15 73.21 84.94 81.29 88.48 73.11 73.18 84.88 79.50 87.00 71.08 71.25 83.14

Dominant 0.14 0.03 24.29 31.08 31.57 5.34 24.84 24.23 31.06 31.56 5.34 24.80 22.81 30.00 30.36 4.24 22.54
0.05 36.33 4495 45.94 5.90 37.56 36.32 44.89 45.90 5.93 37.57 34.86 43.46 44.26 5.61 35.83
0.1 58.58 66.45 68.91 7.97 60.73 58.53 66.38 68.89 7.94 60.65 56.43 64.58 67.00 7.72 58.47
0.2 77.03 80.68 85.04 12.89 79.08 77.01 80.68 85.04 12.88 79.07 74.95 78.97 83.41 12.56 77.06
0.3 80.50 80.78 87.72 15.98 82.38 80.47 80.78 87.70 15.97 82.35 78.63 79.14 86.32 15.65 80.49
0.4 77.09 73.93 85.13 16.36 79.01 77.06 73.91 85.15 16.35 79.00 75.07 71.91 83.50 15.87 76.95
0.5 67.51 59.73 77.19 14.43 69.65 67.52 59.74 77.10 14.42 69.59 65.35 57.72 75.20 13.94 67.41

Recessive 0.15 0.03 5.26 5.00 5.00 5.48 5.27 5.25 4.98 5.00 5.47 5.25 3.85 5.01 5.00 4.32 341
0.05 5.74 5.14 5.06 6.17 5.69 5.72 5.16 5.03 6.18 5.70 5.25 5.12 497 5.82 5.25
0.1 8.70 5.93 5.25 10.39 8.62 8.74 5.94 5.25 10.36 8.57 8.39 5.82 5.18 9.98 8.25
0.2 19.83 11.73 6.42 25.79 20.27 19.82 11.77 6.44 25.72 20.28 18.98 11.40 6.30 24.82 19.29
0.3 38.62 25.65 9.08 48.60 40.02 38.62 25.64 9.09 48.57 39.96 37.14 24.64 8.88 46.62 38.27
0.4 58.91 46.29 12.84 68.99 60.86 58.87 46.28 12.80 68.93 60.86 56.74 44.46 12.48 67.01 58.56
0.5 74.41 65.98 15.98 82.73 76.32 74.38 65.94 15.99 82.70 76.25 72.26 63.99 15.61 81.14 74.18

Umbrella 0.15 0.03 26.89 32.91 34.40 4.89 26.87 2691 32.94 34.34 4.92 26.83 25.53 31.78 33.11 3.86 24.49
0.05 40.30 46.03 49.19 5.00 39.89 40.32 46.02 49.13 4.98 39.88 38.65 44.49 47.45 4.68 38.02
0.1 63.02 62.21 70.21 5.17 60.84 62.99 62.13 70.17 5.19 60.82 61.02 60.21 68.30 5.11 58.61
0.2 80.62 62.22 81.44 7.29 74.01 80.60 62.16 81.41 7.26 74.01 78.59 60.20 79.79 7.20 71.82
0.3 85.15 41.04 78.75 14.26 73.28 85.08 41.03 78.67 14.27 73.21 83.49 39.52 76.82 13.96 71.01
0.4 85.89 15.22 67.42 28.94 67.64 85.84 15.21 67.36 2891 67.60 84.19 14.77 65.50 27.83 65.36
0.5 86.09 4.76 49.05 49.02 64.63 86.06 4.75 49.02 49.02 64.59 84.39 4.79 47.39 47.25 62.23

Note: Based on 100,000 simulations. Maximum standard error of estimates 0.16%. Bold face indicates the highest power across each row and within each class of tests

(parametric tests, rank tests, and parametric tests based on INT).

Abbreviations: KW — Kruskal-Wallis test



Supplementary Table 2. Empirical power (%) of tests for equality of three means under additive genetic model and different error distributions

Error Parametric tests Parametric tests based on INT Rank-based tests
Distribution ) p |F(2d T apD Tpom Tree MAX3 |F (2 df) T apD Tpom Tree MAX3 KW MJT FWpom FWgree MAX3
Normal 0.2 0.03 14.88  19.27 19.02 5.96 15.41 14.88 19.24 19.00 5.96 1542 | 13.36 18.61 18.41 4.71 13.18
(n=0, 0.05 21.33 27.64 27.06 6.93 2242 | 2130 27.64 27.06 6.93 2241 | 2025 26.65 26.18 6.56  21.06
o=1) 0.1 3776 4729 4531 12.75 4048 | 37.74 4730 4529 1275 4046 | 3597 4558 43.61 1224  38.65
0.2 6130 7150 6647 3086 6547 | 6128 7150 66.41 30.80 6542 | 59.26 69.46 6445 29.73  63.33
0.3 73.78 82.43 74.60 50.34 77.74 | 73.73 82.4l 7457 5026 77.70 | 71.51 80.67 72,50 4843  75.66
0.4 79.79 87.24 76.72 64.76  83.51 79.78  87.21 76.70 6474 8346 | 77.78 8574 7478  62.65 81.74
0.5 81.35 88.54 73.15 73.21 8494 | 81.29 8848 73.11 73.18 84.88 | 79.50 87.00 71.08 7125 83.14
Lognormal 0.14 0.03 6.82 6.82 6.77 4.67 7.54 11.31 17.69 17.61 3.01 12.46 9.21 14.58 14.44 2.45 9.58
(n=0, 0.05 7.65 7.68 7.65 5.11 8.23 1829 27.75 27.45 3.88 2043 1458 2149 21.14 4.13 15.74
o=1) 0.1 8.94 9.92 9.64 6.08 9.69 | 36.85 49.98 48.42 8.50 41.03 | 27.51 37.86  36.21 8.36 3043
0.2 11.23 13.20 12.27 8.03 12.27 | 64.21 7598 71.83 2645 68.88 | 4793 59.78 5475 2254 52.54
0.3 12.66 15.74 13.93 10.07 1428 | 7843 87.08 80.99 4897 8232 | 60.38 71.32 62.63 39.07 6520
0.4 13.94 17.58 14.36 12.33 1596 | 85.00 91.41 83.44 66.82 88.07| 6739 77.18 64.41 53.17  72.05
0.5 14.21 18.23 13.68 14.05 16.43 87.33 92.77 81.59 7738 90.03 | 69.14 78.65 61.10 61.73  73.75
Cauchy 0.38 0.03 5.99 6.99 7.05 1.04 6.62 12.33 15.85 15.62 5.27 12.70 | 14.82 20.52 20.21 4.25 14.62
(median = 0, 0.05 6.86 8.22 8.44 1.59 7.70 1746 2287 22.36 6.38 18.28 | 23.13  30.18 29.53 6.99  24.20
scale = 1) 0.1 4.56 5.54 7.89 3.23 525 | 30.04 3877 37.04 10.79 3237 | 4092 5098 49.00 13.29  43.81
0.2 5.90 4.66 2.84 6.09 6.08 | 49.73 6036 5542 2485 5399 | 6531 75.25 70.30  33.18  69.21
0.3 7.11 5.77 2.37 8.51 7.60 | 61.61 7195 6359 40.66 6643 | 7757 8547 78.21 53.33  81.21
0.4 3.52 4.09 2.90 8.82 578 | 6795 7742 6526 53.63 72.61 83.06 89.65 79.70 68.11 86.24
0.5 2.58 3.72 4.29 4.17 346 | 6996 7930 62.08 6197 74.67 | 8497 9092 7672 76.64 87.78
Empirical 0.1 0.03 6.55 8.82 8.90 2.65 7.36 7.40 9.37 9.23 4.80 7.68 6.51 9.56 9.41 3.88 6.37
SDMA 0.05 8.25 10.88 10.83 3.37 9.23 9.54 12.34 11.97 5.38 10.04 9.65 12.70 12.35 5.40 10.02
distribution 0.1 13.06 15.74 15.36 6.65 14.44 1526  20.40 19.04 8.32 16.82 | 15.87  21.02 19.48 8.62 17.31
(mean =0, 0.2 19.27 2431 22.41 11.59  21.69 | 2739 3534 3036 1750 30.80 | 28.20 36.27 31.04 18.36  31.61
SD=1) 0.3 23.63 3027 26.34 16.30 27.03 | 36.80 46.68 37.53 2754 4153 | 37.82 47.63 38.18 28.64 4242
0.4 26.73 3438 27.59 21.4l1 30.67 | 43.01 5343  40.89 3572 48.19 | 44.10 5450 4156 36.61  49.10
0.5 2795 3586 2635 2531 3233 | 4549 5589 40.89 4025 50.66 | 4627 56.73 41.31 41.06 5145

Note: Based on 100,000 simulations. Maximum standard error of estimates 0.16%. Bold face indicates the highest power across each row.

Abbreviations: KW — Kruskal-Wallis test



