In fact, not only do we know the expected homozygosity under mutation and drift, but we also know the probability of observing an allele at any particular frequency.

That is, the expected allele frequency distribution (black bars) is known and can be compared to the observed distribution (clear bars):

(From Chakraborty et al, 1980; see Hartl and Clark, 1989)

What might cause these distributions to differ?