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[Abstract]

Fisher’s classical method for combining independent p-values from continuous distributions is widely
used but it is known to be inadequate for combining p-values from discrete probability distributions.
Instead, the discrete analog of Fisher’s classical method is used as an alternative for combining p-values
from discrete distributions. In this paper, firstly we obtain p-values from discrete probability distributions
associated with multi-sample location test data (Fisher-Pitman test and Kruskall-Wallis test data) by
permutation method, and secondly combine the permutaion p-values by the discrete analog of Fisher’s

classical method. And we finally compare the combined p-values from both the discrete analog of

Fisher’s classical method and Fisher’s classical method.
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I . Introduction
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II. Method

1. Fisher’s classical method
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III. Examples and Results
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Table 1. Four data sets consisting of three groups each.
data set 1 data set 2 data set 3 data set 4
grp.1 grp.2 grp.3 grp.1 grp.2 grp.3 grp.1 grp.2 grp.3 grp.1 grp.2 grp.3
13 13 10 14 11 14 12 14 11 13 14 10
11 12 14 13 12 9 13 18 16 14 18 15
12 15 16 12 13 11 11 21 19 12 20 15
10 16 21 14 13 19 9 9 15 10 10 14
14 10 18 14 15 10 18 12 17
17 23 14 21 16
15
Table 2. m;, S, and H,, for each data set in Table 1.
data set 1 data set 2 data set 3 data set 4
m, 2,018,016 630,630 1,441,440 1,681,680
Sio 3116.367 2876.217 3217.2 3365.917
H;, 3.1618 2.7951 5.4371 1.5569
Table 3. Permutation p Values for each data set in Table 1.
data set 1 data set 2 data set 3 data set 4
perm. p value (Fisher-Pitman Test) 0.1681 0.4757 0.1401 0.2692
perm. p value (Kruskal-Wallis Test) 0.2131 0.2637 0.0598 0.4802
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Table 4. Combined p Values for Fisher-Pitman Test

method combined p value standardized % difference
. dls’crete apalog of 0.1249(=P,,)
Fisher’s classical method 35.79
Fisher’s classical method 0.1696(=P)

Table 5. Combined p Values for Kruskall-Wallis Test

method combined p value standardized % difference
discrete analog of _
Fisher’s classical method 0.0979(=Py) 19 31
Fisher’'s classical method 0.1168(=P)
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Table 6. Three data sets consisting of three
treatments each.
data set 1 data set 2 data set 3
treat.1 treat.2 | treat.1 treat.2 | treat.1 treat.2
14 20 16 21 16 22
19 27 22 18 12 29
15 14 13 24 21 16
23 18 15 17 19
11 28
25
19
Table 7. m;, S,, and H,, for each data set
data set 1 data set 2 data set 3
m, 126 120 70
Sio 2905.05 4081.286 2938
H, 0.7412 15714 1.7078
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Table 8. Permutation p Values for each data set

data set 1 data set 2 | data set 3
perm. p value
(Fisher-Pitman 0.3968 0.2 0.2286
Test)
perm. p value
(Kruskal-Wallis 0.4603 0.2667 0.2286
Test)

Table 9. Combined p Value for Fisher-Pitman Test

method combined standardized
p value % difference
exact discrete analog of
0.1898(=P
Fisher’s classical method Po) 2471
Fisher’s classical method | 0.2367(=P.)

Table 10. Combined p Value for Kruskall-WallisTest

method combined p | standardized
value % difference
exact discrete analog of
0.2694(=P
Fisher's classical method (=Pp) 14.14
Fisher’s classical method | 0.3075(=P.)

IV. Conclusion
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