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The Sampling Theory of Selectively Neutral Alleles*
W. J. Ewens'

Department of Zoology, University of Texas at Austin, Austin, Texas, 78712
Recetved August 17, 1971

DEDICATED TO THE MEMORY OF KEN KOJIMA

In this paper a beginning is made on the sampling theory of neutral alleles.
That is, we consider deductive and subsequently inductive questions relating
to a sample of genes from a selectively neutral locus. The inductions concern
estiration, confidence intervals and hypothesis testing. In particular the test of
the hypothesis that the alleles being sampled are indeed selectively neutral will
be considered. In view of the large amount of data currently being obtained by
electrophoretic methods on allele frequencies and numbers, and the current
interest in the possibility of extensive ‘“‘non-Darwinian’ evolution, such a
sampling theory seems necessary. However, a large number of unsolved
problems in this area remain, a partial listing being given towards the end of
this paper.
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Figure II1.11. The profile of permutations: a rendering of the cycle structure of six
random permutations of size 500, where circle areas are drawn in proportion to cycle
lengths. Permutations tend to have a few small cycles (of size O (1)), a few large ones
(of size ®(n)), and altogether have Hj,
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