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Reply to RICHARD R. HUDSON 

There  are two considerations in the  inference of 
the phylogeny of three related species as  addressed in 
Wu (1991)  and HUDSON (1992). First, what is the 
genealogy of the  three genes, one sampled from  each 
species? Second, given that  the  gene genealogy is 
correct, what is the species phylogeny (or what is the 
probability that  the  gene  and species phylogenies are 
congruent)? My model assumes that  one  can  correctly 
interpret  the  gene genealogy and  then gives the  prob- 
ability of congruence  between  the  gene  and species 
phylogenies. HUDSON’S criticism is that  one  does  not 
always  know the  correct  gene genealogy with cer- 
tainty. He points out  that mutations below node  1 of 
Figure  1 of Wu (1 99  1) can contribute  to  the ambiguity 
in the  inference of the relatedness of the genes. It is 
debatable how critical these  mutations are but it seems 
obvious that  one would not  attempt  to  infer  the species 
phylogeny unless the  gene genealogy can be known 
with confidence. It is thus most helpful to  restate 
clearly the question addressed in Wu  (1991),  “When 
the genealogy of the  three genes is known for  certain, 
what is the probability that it is congruent with the 
species phylogeny?” 

My model further assumes that  the two more closely 

related  genes at  node 1 belong in an allelic  class  with 
a  frequency p .  I then used the stationary  frequency 
spectrum under  the infinite allele model to  approxi- 
mate  the  distribution of p (= frequency of allele Ai) at 
node 1. It is difficult to evaluate how robust  that 
approximation is, but (at least in some simple cases) 
the basic results of Equations 3 and 4 can be obtained 
without invoking the frequency  spectrum or  the infi- 
nite allele model. Briefly, if there  are two alleles 
segregating  without  mutations, P(T)  = (2 - e-T)/(2 + 

e-’) can be  obtained  for M = 0 without invoking 
the  frequency  spectrum (e.-I WU, unpublished re- 
sults). 
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