Supplementary Table 1. Empirical power of trend tests for equality of three means with a Normal (0, 1) error distribution (100,000 simulations)

Parametric tests

Parametric tests based on rank-based INT

Rank-based tests

Model d MAF | F2df) Taop  Tpom  Tree MAX3 | F(2df) Taop  Toom  Trec  MAX3 KW  MIT FWpom FWgee MAX3
ADD 0.2 0.03 14.88 19.27 19.02 596 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 4729 4531 12,75  40.48 37.74 4730 4529 1275 4046 | 3597 45.58 43.61 12.24 38.65
0.2 61.30 71.50 66.47 30.86 6547 61.28 71.50 66.41 30.80 6542 | 59.26 69.46 64.45 29.73 63.33
0.3 73.78 8243 74.60 5034  77.74 73.73 8241 74,57 5026 7770 | 71.51 80.67 72.50 48.43 75.66
0.4 79.79 87.24 76.72 6476  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
DOM  0.14 0.03 24.29 31.08 31.57 534 24.84 24.23 31.06 3156 5.34 2480 | 22.81 30.00 30.36 4.24 22.54
0.05 36.33 4495 4594 590 37.56 36.32 4489 4590 593 37.57 | 34.86 43.46 44.26 5.61 35.83
0.1 58.58 66.45 6891 797 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 | 7495 7897 83.41 12.56 77.06
0.3 80.50 80.78 87.72 1598  82.38 80.47 80.78 87.70 1597  82.35 78.63  79.14 86.32 15.65 80.49
0.4 77.09 7393 85.13 1636  79.01 77.06 7391 85.15 1635  79.00 | 75.07 7191 83.50 15.87 76.95
0.5 67.51 59.73  77.19 1443  69.65 67.52 59.74 77.10 1442  69.59 | 6535 57.72 75.20 13.94 67.41
REC 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 3.41
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 4.97 5.82 5.25
0.1 8.70 5.93 525  10.39 8.62 8.74 5.94 525  10.36 8.57 8.39 5.82 5.18 9.98 8.25
0.2 19.83 11.73 642 2579  20.27 19.82 11.77  6.44 2572  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 4857 39.96 | 37.14 24.64 8.88 46.62 38.27
0.4 58.91 46.29 1284 6899  60.86 58.87 46.28 12.80 6893  60.86 | 56.74 44.46 12.48 67.01 58.56
0.5 74.41 6598 1598 82.73  76.32 74.38 6594 1599 8270  76.25 72.26  63.99 15.61 81.14 74.18
UMB 0.15 0.03 26.89 3291 3440 4.89 26.87 2691 3294 3434 492 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 49.13 498 39.88 | 38.65 44.49 47.45 4.68 38.02
0.1 63.02 62.21 7021 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 8144 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 7875 1426  73.28 85.08 41.03 78.67 1427  73.21 83.49 39.52 76.82 13.96 71.01
0.4 85.89 1522 6742 2894  67.64 85.84 1521 6736 28091 67.60 | 84.19 14.77 65.50 27.83 65.36
0.5 86.09 476 49.05 49.02  64.63 86.06 475 49.02  49.02 6459 | 8439 479 47.39 47.25 62.23

Maximum standard error of estimates 0.16%. Abbreviations: ADD - additive, DOM - dominant, REC - recessive, UMB - umbrella.



Supplementary Table 2. Empirical power of association tests under additive genetic model and different error distribution (100,000 simulations)

Error Parametric tests Parametric tests based on rank-based INT Rank-based tests
Distribution ) MAF | F2df) Tapp Tpom Trec MAX3 | F2d) Tapp Tbom Tree MAX3 | KW MIT 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=1) 0.05 21.33 27.64 27.06 693 22.42 21.30 27.64 27.06 6.93 2241 | 20.25 26.65 26.18 6.56 21.06
0.1 3776 4729 4531 12,75 4048 3774 4730 4529 1275 4046 | 3597 4558 43.61 12.24 38.65
0.2 61.30 71.50 6647 30.86 6547 61.28 71.50 66.41 30.80 6542 | 59.26 69.46 64.45 29.73 63.33
0.3 73.78 82.43 74.60 50.34 77.74 73.73 82.41 74.57 5026 77.70 | 71.51 80.67 72.50 48.43 75.66
0.4 79.79 8724 17672 64.76  83.51 79.78 87.21 76.70 6474 83.46 | 77.78 85.74 74.78 62.65 81.74
0.5 81.35 88.54 73.15 7321 84.94 81.29 88.48 73.11 73.18 84.88 | 79.50 87.00 71.08 71.25 83.14
SDMA 0.1 0.03 6.55 8.82 890 2.65 7.36 7.40 9.37 923 480 7.68 6.51 9.56 9.41 3.88 6.37
(mean =0, 0.05 8.25 10.88 10.83  3.37 9.23 9.54 12.34 1197 5.38 10.04 9.65 12.70 12.35 5.40 10.02
SD=1) 0.1 13.06 15.74 1536 6.65 14.44 15.26 20.40 19.04 8.32 16.82 | 1587 21.02 19.48 8.62 17.31
0.2 19.27 2431 2241 11.59 21.69 27.39 3534 3036 17.50 30.80 | 28.20 36.27 31.04 18.36 31.61
0.3 23.63 30.27 26.34 1630 27.03 36.80  46.68 37.53 27.54 41.53 | 37.82 47.63 38.18 28.64 42.42
0.4 26.73 3438 27.59 21.41 30.67 43.01 53.43 40.89 3572 48.19 | 44.10 54.50 41.56 36.61 49.10
0.5 27.95 3586 26.35 2531 32.33 45.49 55.89 40.89 40.25 50.66 | 4627 56.73 41.31 41.06 51.45
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=1) 0.05 7.65 7.68 7.65 511 8.23 18.29 27.75 27.45 3.88 2043 | 14.58 21.49 21.14 4.13 15.74
0.1 8.94 9.92 9.64 6.08 9.69 36.85 4998 48.42 8.50 41.03 | 27.51 37.86 36.21 8.36 30.43
0.2 11.23 13.20 1227 8.03 12.27 64.21 7598 71.83 2645 68.88 | 4793 59.78 54.75 22.54 52.54
0.3 12.66 1574 1393 10.07 14.28 78.43 87.08 80.99 48.97 8232 | 6038 71.32 62.63 39.07 65.20
0.4 13.94 17.58 1436 12.33  15.96 85.00 91.41 8344 6682 88.07 | 67.39 77.18 64.41 53.17 72.05
0.5 14.21 1823 13.68 14.05 1643 87.33 92.77 81.59 77.38 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 15.62 527 12.70 | 14.82 20.52 20.21 4.25 14.62
(median = 0, 0.05 6.86 822 844 1.59 7.70 17.46 22.87 2236 6.38 18.28 | 23.13 30.18 29.53 6.99 24.20
scale = 1) 0.1 4.56 554 7.89 323 5.25 30.04 38.77 37.04 10.79 3237 | 4092 50.98 49.00 13.29 43.81
0.2 5.90 466 284 6.09 6.08 49.73 60.36 5542 2485 5399 | 6531 75.25 70.30 33.18 69.21
0.3 7.11 577 237 851 7.60 61.61 7195 63.59 40.66 6643 | 77.57 85.47 78.21 53.33 81.21
0.4 3.52 409 290 882 5.78 67.95 7742 6526 53.63 72.61 | 83.06 89.65 79.70 68.11 86.24
0.5 2.58 372 429 417 3.46 69.96 79.30 62.08 61.97 74.67 | 84.97 90.92 76.72 76.64 87.78

Maximum standard error of estimates 0.16%. Abbreviations: ADD - additive, DOM - dominant, REC - recessive, UMB - umbrella.



