1 Online Supplementary Material

2 Table5: Empirical typel error fractions at anominal type | error fraction of 5 %.

Normality assumptions Violation of hormality assumptions

Random selection  Singleselection  Doubleselection  Random selection  Single selection Double selection

M ethods Sibships Dom Add Rec Dom Add Rec Dom Add Rec Dom Add Rec Dom Add Rec Dom Add Rec

Gh.HE.Trad I ndepend. 51 51 51 51 51 50 51 51 51 50 52 51 50 51 50 52 51 51

Sage.HE 51 50 50 51 50 50 50 50 50 49 651 50 50 50 4.9 51 51 650
rHE 49 50 50 51 51 49 49 49 50 50 49 49 50 50 50 52 49 50
Merlin-Regress 50 50 51 52 51 48 50 50 51 50 50 50 50 48 49 52 50 50
Solar.VC 61 54 6.1 51 40 28 75 74 75 141 133 127 35 28 16 128 13.0 119
Npar 51 49 50 50 51 50 49 50 50 49 50 50 51 49 51 50 51 50
MerlinK&C 46 4.6 45 45 46 44 44 44 45 45 45 46 46 4.6 45 46 46 45
MerlinW&H 37 37 36 36 36 36 35 35 36 36 36 37 36 3.7 36 37 37 36
Mlbat.Cat 51 53 51 52 52 51 49 49 50 51 52 &1 50 51 50 51 51 50
Linkage 49 20 40 52 43 52 51 49 52 53 21 438 53 4.7 56 53 47 56
Gh.HE.Trad Depend. 52 52 53 52 53 53 52 52 52 52 51 53 53 52 53 52 52 52
Sage.HE 53 53 54 51 52 52 51 51 52 45 42 47 35 34 37 46 42 47
rHE 6.0 59 59 57 55 57 53 52 52 62 61 6.2 56 54 54 56 54 54
Merlin-Regress 55 55 54 53 54 55 53 53 52 55 55 55 55 54 55 55 55 55
Solar.VC 59 52 59 54 49 52 57 53 57 11.3 105 104 6.7 65 56 101 97 94
Npar 52 53 52 51 52 653 53 52 52 53 52 52 53 52 53 52 52 52
Merlin.K&C 45 46 45 45 46 46 45 46 45 45 45 45 45 45 45 46 46 46
Merlin W&H 38 39 38 37 38 39 37 38 38 38 38 38 37 38 37 39 38 39
MIbqt.Cat 49 51 49 48 50 51 49 49 49 49 50 50 49 51 49 48 50 50
3 Linkage 46 20 38 5.0 3.7 4.9 51 36 4.9 48 20 45 51 39 54 51 34 51
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Table 6: Empirical type | error fractions at anominal type | error fraction of 0.1 %.

Normality assumptions

Violation of hormality assumptions

Random selection Single selection Double selection Random selection Single selection Double selection

M ethods Sibships Dom Add Rec Dom Add Rec Dom Add Rec Dom Add Rec Dom Add Rec Dom Add Rec
Gh.HE.Trad Independ. 0.09 0.10 0.10 010 009 0.09 0.12 010 011 0.03 003 005 003 0.04 0.04 0.04 005 003
SageHE 0.08 010 010 010 0.09 0.09 0.12 0.09 0.10 0.03 003 005 003 0.04 004 0.04 005 003
rHE 0.09 0.09 010 0.07 010 0.09 011 010 011 0.10 0.08 0.09 0.09 007 0.07 0.08 0.09 0.08
Merlin-Regress 0.07 009 009 010 0.09 0.09 010 011 011 0.06 005 006 007 005 0.06 0.06 0.07 0.06
Solar.vVC 0.17 013 016 0.02 0.00 000 036 0.33 034 201 180 133 002 002 001 182 201 139
Npar 009 011 011 010 0.09 010 011 010 012 0.11 009 010 008 010 0.09 0.08 0.09 0.10
MerlinK&C 0.10 010 009 010 011 0.08 0.09 010 011 0.10 010 011 0411 0.08 0.09 0.10 0.08 0.11
Merlin W&H 0.06 006 005 006 0.06 0.04 0.04 0.06 0.06 0.05 005 007 007 005 0.05 0.06 0.04 0.06
Mlbgt.Cat 011 011 011 010 021 021 0.09 0.11 0.09 011 009 010 009 0.09 011 011 007 012
Linkage 0.00 0.00 0.00 0.06 0.00 0.01 0.07 0.00 0.04 0.00 0.00 0.00 0.06 0.00 0.05 0.06 0.00 0.03
Gh.HE.Trad Depend. 0.12 014 012 0413 0212 015 012 012 011 0.07 006 009 008 0.09 010 0.09 010 0.09
Sage.HE 0.17 015 018 0415 014 0.17 0.15 014 0.12 020 0.16 020 0.09 011 0.10 0.19 0.6 0.18
rHE 029 026 028 024 021 023 019 019 015 038 038 037 024 019 0.00 027 024 021
Merlin-Regress 0.18 014 017 017 0417 016 0.17 0.15 0.15 0.14 017 017 014 013 014 016 013 017
Solar.vVC 0.17 010 016 010 005 0.05 0.17 0.13 0.15 143 119 098 017 014 011 124 124 0.93
Npar 0.14 011 014 0212 013 024 043 0.13 013 0.13 013 014 0415 024 0415 0.13 013 0.13
MerlinK&C 0.10 010 011 0.08 010 010 0.10 0.12 0.09 0.10 009 009 009 0.09 010 0.10 0.09 0.10
Merlin W&H 0.07 006 007 005 0.06 0.07 0.07 0.07 0.06 0.06 006 006 006 0.06 0.07 0.07 006 0.05
MIbqt.Cat 0.10 0.09 010 0.07 011 0.09 0.09 010 0.08 0.08 0.10 0.09 0.09 010 0.08 0.10 0.11 0.09
Linkage 0.01 0.00 000 0.04 0.00 0.02 0.02 0.00 0.01 0.01 000 000 0.04 0.00 0.02 0.03 0.00 0.01
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B Dominant moded, violation of normality assumptions
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Figure 1: Effect of model misspecifications on type | error fractions and power for a dominant genetic

model and (A) normally distributed vs. (B) non-normally distributed trait for the Merlin-Regress

method. Type | error was calculated at a nominal Type | error fraction of 0.01 and power was

calculated at an empirical Type | error fraction of 0.01. The solid lines represent the nuclear family

structure with two offspring. The dotted lines represent the family structure with more than two

offspring as described in detail in the material and methods. Three selection schemes are shown: &

random selection, @ single proband selection, a double proband selection. In each case, the real trait

model has a mean of 0, avariance of 1 and a heritability of 0.5 asindicated by the vertical lines.
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Figure 2: Effect of model misspecifications on type | error fractions and power for an additive genetic
model and (A) normally distributed vs. (B) non-normally distributed trait for the Merlin-Regress
method. Type | error was calculated at a nominal Type | error fraction of 0.01 and power was
calculated at an empirical Type | error fraction of 0.01. The solid lines represent the nuclear family
structure with two offspring. The dotted lines represent the family structure with more than two

offspring as described in detail in the material and methods. Three selection schemes are shown: &



random selection, @ single proband selection, a double proband selection. In each case, the real trait

model has amean of 0, avariance of 1 and a heritability of 0.5 asindicated by the vertical lines.
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Figure 3: Effect of model misspecifications on type | error fractions and power for arecessive genetic
model and (A) normally distributed vs. (B) non-normally distributed trait for the Merlin-Regress
method. Type | error was calculated at a nominal Type | error fraction of 0.01 and power was
calculated at an empirical Type | error fraction of 0.01. The solid lines represent the nuclear family

structure with two offspring. The dotted lines represent the family structure with more than two



offspring as described in detail in the material and methods. Three selection schemes are shown: ®
random selection, ® single proband selection, a double proband selection. In each case, the real trait

model has amean of 0, avariance of 1 and a heritability of 0.5 asindicated by the vertical lines.



