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Hardy-Weinberg principle in population genetics (see 4.)
When X11, X12, X22 are genotype frequencies, if the size of the population is suffi-

ciently large, and if mating is completely random and endogamous,

X11 = x1
2, X12 = 2x1x2, X22 = x2

2 (1)

where x1 and x2 are gene frequencies of the allele A1 and the allele A2, respectively.
In the small population, many factors modify genotype frequencies from this prin-

ciple. With the fixation index (F),

X11 = (1− F )x1
2 + Fx1, X12 = 2(1− F )x1x2, X22 = (1− F )x2

2 + Fx2 (2)

If inbreeding is only a factor which affect genotype frequencies, the fixation index
is same as inbreeding coefficient. In the case that the population is composed of several
subdivision,

F =
σ2

x̄(1− x̄)

Equations used in Relethford (1992)

RP =

∑
i

∑
jSij(Sij − 1)

N(N − 1)
(1)

where Sij is the number of marriages with groom’s name i and bride’s name j and N is
the total number of marriages (=

∑
i

∑
jSij).



RPr =
(
∑

i S2
i −N)(

∑
j S2

j −N)
N2(N − 1)2

(2)

z =
(RP−RPr)
SE(RPr)

(3)


