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100 CHAPTER 3. DISEQUILIBRIUM

Table 31 Exact test for HWE at Pgm locus for mosquito data of Table 1.3.

Possible‘sargples Cumulative Disequi—
11 11 11 Probability Probability _librium Chi — square

I
I
1
€
i
1
t
1
1
]

g 1 30 0.0000  0.0000 0.1686 34.671
g8 3 29 0.0000  0.0000 0.1436 25.15¢
v 5 28 0.0001  0.00017 0.1186 17.16F
6 T 27 0.0023  0.0024f 0.0936 10.697
5 9 26 0.0205  0.0229 0.0686 5.74!
0o 19 21 0.0594 0.0823 —0.0564 3.88"
4 11 25 0.0970 0.1793 0.0436 2.32
1 17 22 0.2308  0.4101 —0.0314 1.20
3 13 24 0.2488  0.6589 0.0186 0.42 '
2 15 23 0.3411  1.0000 —0.0064 0.05 '

*Observed sample.
t Causes rejection of HWE at 5% significance level.

and rejection of the hypothesis. The ordering of
probabilities is not the same as the ordering on the numbers of heterozygotes.
n this particular example, though, the exact

The exact test is two-sided. I
test rejection region consists only of small numbers of heterozygotes.

By adding the probabilities for 1, 3,5, 7,and 9 heterozygotes a rejection
found. In other words, there is a probability of 2.29%
of falsely rejecting the hypothesis of HWE when it is rejected with 9 or fewer
heterozygotes. This probability is the significance level or probability of 8 -
type I error. Adding the next largest probability, for 19 heterozygotes, would -
give a test of size 8.23%, which would generally be regarded as being too high.
Chi-square test statistics are also shown in Table 3.1 and demonstrate that’
the two procedures differ even for samples as large as 40. The chi-square test :.
rejects for 19 heterozygotes whereas the exact test does not reject. Applying
Yates' continuity correction would bring X2 down to 2.62 for z = 19, belo¥
the critical value of 3.84, and the two tests would then agree. :
This procedure of adding probabilities for all deviations (of the numbers
of heterozygotes) from the value expected under the hypothesis regardless
of sign has been criticized by Yates (1984). He advocates keeping tr
of sign. In the present example, the expected number of heterozygotes ¥
40 x 2(19/80)(61/80) = 14.5, and the observed data have fewer heteroz
gotes than expected, so that the observed disequilibrium is positive. If g
rows in Table 3.1 were ordered the same as the numbers of heterozygo i

or large chi-square values,

region of size 0.0229 is
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