
5% 10% 20% 50%

Neg pct=0, Scenario 1

Causal Percent

E
m

pi
ric

al
 P

ow
er

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

5% 10% 20% 50%

Neg pct=0, Scenario 2

Causal Percent

E
m

pi
ric

al
 P

ow
er

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

5% 10% 20% 50%

Neg pct=0, Scenario 3

Causal Percent

E
m

pi
ric

al
 P

ow
er

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

5% 10% 20% 50%

Neg pct=20, Scenario 1

Causal Percent

E
m

pi
ric

al
 P

ow
er

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

5% 10% 20% 50%

Neg pct=20, Scenario 2

Causal Percent

E
m

pi
ric

al
 P

ow
er

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

5% 10% 20% 50%

Neg pct=20, Scenario 3

Causal Percent

E
m

pi
ric

al
 P

ow
er

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

5% 10% 20% 50%

Neg pct=50, Scenario 1

Causal Percent

E
m

pi
ric

al
 P

ow
er

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

Hom−LRT, GVF&Beta, B−sp
Hom−LRT, GVF&Beta, F−sp
Hom−LRT, Beta, B−sp
Hom−LRT, Beta, F−sp
Het−MetaSKAT
Het−MetaSKAT−O
Hom−MetaSKAT
Hom−MetaSKAT−O
MetaBurdenWST

5% 10% 20% 50%

Neg pct=50, Scenario 2

Causal Percent

E
m

pi
ric

al
 P

ow
er

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

5% 10% 20% 50%

Neg pct=50, Scenario 3

Causal Percent

E
m

pi
ric

al
 P

ow
er

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

Figure S.1: The Empirical Power of the Heterogeneous LRT Statistics (Het-LRT) of
the Models (3) and (5), MetaSKAT, and MetaBurdenWST at α = 0.0001, When
Causal Variants Were Both Rare and Common and the Genetic Effect is Simulated
as Homogeneous. When Neg pct = 0, All Causal Variants Had Positive Effects; When Neg pct
= 20, 20%/80% Causal Variants Had Negative/Positive Effects; When Neg pct = 50, 50%/50%
Causal Variants Had Negative/Positive Effects.
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