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Abstract

In this paper, we compare Fisher’s continuous method with an exact discrete analog of Fisher’s

continuous method from permutation tests for combining p values. The discrete analog of Fisher's

continuous method is known to be adequate for combining independent p values from discrete

probability distributions. Also permutation tests are widely used as alternatives to conventional

parametric tests since these tests are distribution—free, and yield discrete probability distributions and

exact p values. In this paper, we obtain permutation p values from discrete probability distributions

using Mann-Whitney test data sets (real data and hypothetical data) and combine p values by the

exact discrete analog of Fisher’'s continuous method.
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Il. Fisher’s Classical Method and A
Exact Discrete Analog Method For
Combining p Values
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Table 1. All Permutations for X and Y and Corresponding
Mann-Whitney Statistics
permuted permuted rank rank W.
(x) (y) (permuted x) | (permuted y) i
1 25 30 33 20 38 2 3 4 1 5 3
2 |25 30 20 33 38 2 3 1 4 5 0
3 |25 30 38 33 20 2 38 5 4 1 4
4 |25 33 20 30 38 2 4 1 3 5 1
5 |25 33 38 30 20 2 4 5 3 1 5
6 | 25 20 38 30 33 2 1 5 3 4 2
7 13 33 20 25 38 3 4 1 2 5 2
8 | 30 33 38 25 20 3 4 5 2 1 6
9 | 30 20 38 25 33 3 1 5 2 4 3
10| 33 20 38 25 30 4 1 5 2 3 4
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1. Example 1
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Table 2. Three data sets consisting of two 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
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Table 3. m; and w, for each data set in Table 1.

Table 6. Hypothetical data

data set 1 data set 2 data set 3 data set 1 data set 2 data set 3 data set 4
m; 126 120 70 treat. 1|treat. 2|treat. 1|treat. 2 |treat. 1|treat. 2 |treat. 1 |treat. 2
85 79 87 81 84 78 84 76
W;o 6.5 5 3.5 78 82 79 78 83 81 87 81
90 76 83 75 86 76 82 77
86 78 89 80 79 80 78 79
80 86 90 84 77 79
Table 4. Permutation p Values for each data set in Table 1. 88
data set 1 data set 2 data set 3
perm. p value 0.2301 0.1333 0.1143 Table 7. m; and w, for hypothetical data
data set 1 data set 2 data set 3 data set 4
Table 5. Combined p Values m; 462 252 126 126
) standardized % Wio 23 21 18 16.5
method combined p value .
difference
Froners cisssical metnod | 00772
9.73 Table 8. Permutation p values for hypothetical data
Fisher’s classical method 0.07936
data set 1 | data set 2 | data set 3 | data set 4
perm. p value 0.08225 0.04762 0.03175 0.06349
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