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Explanation for the color codings in the tables
Tables 1.1, 2.1, 3.1, ...
e Green cells: the rejection rates (rr) are within 10% of the nominal level (4.5 < rr < 5.5)

e Yellow cells: the rejection rates are within 20% of the nominal level (4.0 < rr < 6.0)

e Red cells: the rejection rates differ by more than 20% from the nominal level (rr < 4.0 or

rr > 6.0)
Tables 1.2, 2.2, 3.2, ...
e Green cells: the probabilities (p) are within 10% of 50% (45 < p < 55)
e Yellow cells: the probabilities are within 20% of 50% (40 < p < 60)
e Red cells: the probabilities differ by more than 20% from 50% (p < 40 or p > 60)
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*Estimated probability that the p-value of the WMW test is smaller than that of the t-test

TStandard deviation ratio



10 subjects in each group

gamma distributions ~ WMW test lognormal distributions

std.ratio
1.50
1.40
1.30
1.25
1.20
1.15 4.3
1.10 4.2 4.2
1.05 41 4.3

4.5
44
4.5 4.5
43 43

1.0 2.0 3.0 4.0 skewness 1.0 2.0 3.0 4.0

gamma distributions t-test lognormal distributions

std.ratio
1.50
1.40
1.30
1.25
1.20
1.15
1.10
1.05

1.0 20 3.0 4.0 skewness 1.0 2.0 3.0 4.0

Table 1.1: Rejection rates (%).

gamma distributions lognormal distributions
std.ratio

1.50

1.40 44.0
1.30 43.4
1.25 44.1
1.20 43.1
1.15 42.6

1.10 42.6 42.6 43.8 43.6
1.05 434 433 429 43.0

1.0 2.0 3.0 4.0 skewness 1.0 2.0 3.0 4.0

Table 1.2: Estimated probabilities (%) that the p-value of the
WMW test is smaller than that of the t-test.



25 subjects in each group

gamma distributions ~ WMW test lognormal distributions

std.ratio

1.50

1.40 9
1.30 .5
1.25 .0
1.20 5.1 5.3
1.15 5.3 5.3
1.10 4.5 5.1
1.05 4.6 4.8

1.0 2.0 3.0 4.0 skewness 1.0 2.0 3.0 4.0

gamma distributions t-test lognormal distributions
std.ratio
5.3 1.50
4.6 1.40
4.7 1.30
5.1 1.25
5.1 1.20
4.7 1.15
5.2 1.10
4.7 1.05

1.0 2.0 3.0 4.0 skewness 1.0 2.0 3.0 4.0

Table 2.1: Rejection rates (%).

gamma distributions lognormal distributions

std.ratio
1.50
1.40
1.30
1.25
1.20
1.15
1.10
1.05

1.0 2.0 3.0 4.0 skewness 1.0 2.0 3.0 4.0

Table 2.2: Estimated probabilities (%) that the p-value of the
WMW test is smaller than that of the t-test.



50 subjects in each group

gamma distributions ~ WMW test lognormal distributions

std.ratio
1.50
1.40
1.30
1.25
1.20
1.15
1.10
1.05

1.0 2.0 3.0 4.0 skewness 1.0 2.0 3.0 4.0

gamma distributions t-test lognormal distributions

std.ratio
1.50
1.40
1.30
1.25
1.20
1.15
1.10
1.05

1.0 2.0 3.0 4.0 skewness 1.0 2.0 3.0 4.0

Table 3.1: Rejection rates (%).

gamma distributions lognormal distributions

std.ratio
1.50
1.40
1.30
1.25
1.20
1.15
1.10
1.05

1.0 2.0 3.0 4.0 skewness 1.0 2.0 3.0 4.0

Table 3.2: Estimated probabilities (%) that the p-value of the
WMW test is smaller than that of the t-test.



100 subjects in each group

gamma distributions WMW test lognormal distributions

std.ratio
1.50
1.40
1.30
1.25
1.20
1.15
1.10
1.05

1.0 2.0 3.0 4.0 skewness 1.0 2.0 3.0 4.0

gamma distributions t-test lognormal distributions
std.ratio
5.1 1.50
4.9 1.40
5.2 1.30
5.3 1.25
5.2 1.20
5.4 1.15
5.3 1.10
5.0 1.05

1.0 20 3.0 40 skewness 1.0 2.0 3.0 4.0

Table 4.1: Rejection rates (%).

gamma distributions lognormal distributions
std.ratio
1.50
1.40
1.30
1.25 54.1

120 [EEEN 58.5

1.15 51.7
BOBM 506 520 53.7
WSE 504 50.1 50.3 50.8

1.0 2.0 3.0 4.0 skewness 1.0 2.0 3.0 4.0

Table 4.2: Estimated probabilities (%) that the p-value of the
WMW test is smaller than that of the t-test.



250 subjects in each group

gamma distributions WMW test  lognormal distributions

std.ratio
1.50
1.40
1.30
1.25
1.20
1.15
1.10
1.05

1.0 2.0 3.0 4.0 skewness

gamma distributions t-test

std.ratio
1.50
1.40
1.30
1.25
1.20
1.15
1.10
1.05

1.0 2.0 3.0 4.0 skewness 1.0 20 3.0 40

Table 5.1: Rejection rates (%).

gamma distributions lognormal distributions

std.ratio
1.50
1.40
1.30
1.25
1.20
1.15
1.10
1.05 51.0 51.9 523 54.5

1.0 2.0 3.0 4.0 skewness 1.0 2.0 3.0 4.0

Table 5.2: Estimated probabilities (%) that the p-value of the
WMW test is smaller than that of the t-test.



500 subjects in each group

gamma distributions WMW test lognormal distributions

std.ratio
1.50
1.40
1.30
1.25
1.20
1.15
1.10
1.05

1.0 2.0 3.0 4.0 skewness 1.0 2.0 3.0 4.0

gamma distributions t-test lognormal distributions
std.ratio
1.50 4.9
1.40 5.0
1.30 5.0
1.25 5.0
1.20 5.1
1.15 4.5
1.10 5.2
1.05 5.1

1.0 20 3.0 4.0 skewness 1.0 20 3.0 4.0

Table 6.1: Rejection rates (%).

gamma distributions lognormal distributions

std.ratio
1.50
1.40
1.30
1.25
1.20
1.15
1.10
1.05

1.0 2.0 3.0 4.0 skewness 1.0 2.0 3.0 4.0

Table 6.2: Estimated probabilities (%) that the p-value of the
WMW test is smaller than that of the t-test.



1000 subjects in each group

gamma distributions WMW test  lognormal distributions

std.ratio
1.50
1.40
1.30
1.25
1.20
1.15
1.10

5.8 1.05

1.0 2.0 3.0 4.0 skewness 1.0 2.0 3.0 4.0

gamma distributions t-test lognormal distributions
std.ratio

5.3 1.50
4.8 1.40
5.1 1.30
5.1 1.25
5.2 1.20
5.2 1.15
4.9 1.10

1.05

1.0 2.0 3.0 4.0 skewness 1.0 2.0 3.0 4.0

Table 7.1: Rejection rates (%).

gamma distributions lognormal distributions

std.ratio
1.50
1.40
1.30
1.25
1.20
1.15
1.10
1.05

1.0 2.0 3.0 4.0 skewness 1.0 2.0 3.0 4.0

Table 7.2: Estimated probabilities (%) that the p-value of the
WMW test is smaller than that of the t-test.
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Figure 1: Rejection rates (p < 0.05) for
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2: Rejection rates (p < 0.05) for a standard deviation ratio of 1.05 and a skewness of 2.0.
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Figure 3: Rejection rates (p < 0.05) for a standard deviation ratio of 1.05 and a skewness of 3.0.
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Figure 4: Rejection rates (p < 0.05) for a standard deviation ratio of 1.05 and a skewness of 4.0.
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Figure 5: Rejection rates (p < 0.05) for
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6: Rejection rates (p < 0.05) for a standard deviation ratio of 1.10 and a skewness of 2.0.
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Figure 7: Rejection rates (p < 0.05) for a standard deviation ratio of 1.10 and a skewness of 3.0.
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Figure 8: Rejection rates (p < 0.05) for a standard deviation ratio of 1.10 and a skewness of 4.0.
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Gamma distributions

Lognormal distributions
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Figure 9: Rejection rates (p < 0.05) for a standard deviation ratio of 1.15 and a skewness of 1.0.
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Figure 10: Rejection rates (p < 0.05) for a standard deviation ratio of 1.15 and a skewness of
2.0.
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Figure 11: Rejection rates (p < 0.05) for a standard deviation ratio of 1.15 and a skewness of

3.0
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Figure 12: Rejection rates (p < 0.05) for a standard deviation ratio of 1.15 and a skewness of
4.0.
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Gamma distributions Lognormal distributions
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Figure 13: Rejection rates (p < 0.05) for a standard deviation ratio of 1.20 and a skewness of
1.0.
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Figure 14: Rejection rates (p < 0.05) for a standard deviation ratio of 1.20 and a skewness of
2.0.
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Gamma distributions Lognormal distributions
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Figure 15: Rejection rates (p < 0.05) for a standard deviation ratio of 1.20 and a skewness of
3.0.
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Figure 16: Rejection rates (p < 0.05) for a standard deviation ratio of 1.20 and a skewness of
4.0.
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Gamma distributions Lognormal distributions
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Figure 17: Rejection rates (p < 0.05) for a standard deviation ratio of 1.25 and a skewness of
1.0.
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Figure 18: Rejection rates (p < 0.05) for a standard deviation ratio of 1.25 and a skewness of
2.0.
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Figure 19: Rejection rates (p < 0.05) for a standard deviation ratio of 1.25 and a skewness of

3.0.
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Figure 20: Rejection rates (p < 0.05) for a standard deviation ratio of 1.25 and a skewness of

4.0.
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Gamma distributions Lognormal distributions
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Figure 21: Rejection rates (p < 0.05) for a standard deviation ratio of 1.30 and a skewness of
1.0.
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Figure 22: Rejection rates (p < 0.05) for a standard deviation ratio of 1.30 and a skewness of
2.0.
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Gamma distributions Lognormal distributions
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Figure 23: Rejection rates (p < 0.05) for a standard deviation ratio of 1.30 and a skewness of
3.0.
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Figure 24: Rejection rates (p < 0.05) for a standard deviation ratio of 1.30 and a skewness of
4.0.
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Gamma distributions Lognormal distributions
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Figure 25: Rejection rates (p < 0.05) for a standard deviation ratio of 1.40 and a skewness of
1.0.
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Figure 26: Rejection rates (p < 0.05) for a standard deviation ratio of 1.40 and a skewness of
2.0.
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Gamma distributions Lognormal distributions
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Figure 27: Rejection rates (p < 0.05) for a standard deviation ratio of 1.40 and a skewness of
3.0.
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Figure 28: Rejection rates (p < 0.05) for a standard deviation ratio of 1.40 and a skewness of
4.0.
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Gamma distributions Lognormal distributions
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Figure 29: Rejection rates (p < 0.05) for a standard deviation ratio of 1.50 and a skewness of
1.0.
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Figure 30: Rejection rates (p < 0.05) for a standard deviation ratio of 1.50 and a skewness of
2.0.
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Figure 31: Rejection rates (p < 0.05) for a
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Figure 32: Rejection rates (p < 0.05) for a standard deviation ratio of 1.50 and a skewness of

4.0.
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