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We can express the binomial random variakleas the sun; = Z)gjk of independent and
k=1

identically distributed Bernoulli variable, ~ Ber (a’ij ) We have to derive the expression
of the first two moments ok; . We have

E(%)=nE (%) (1.1)

and

Var (x;) =3, Var (%, )+ 23", Cov{x; %) (11.2)

Using the conditioning-deconditioning theorem,
E(%) = E,, (% 1ay) = E(a;) (11.3)
Var (x) = E,, [Var (x,cla ) | +var, [ E(x, 1a)

Now, Var (x; |a; ) = a; (1~ a;) so that
Var (x,, ) = E(a, ) - E(a}) +Var (a;) (11.4)

Similarly

COV(Xijk’)ﬁjk') =E, [COV(Xijki)ﬁjk' |a; )] +Cov,, |:E(Xijk |aij) 'E()ﬁjk' f )]
X and X;,. being conditionally independent, this expressemuces to
Cov(xjk,xjk.) =Var (aij) (11.5)
Moreover
E(a'ij):lTi,Val’(a’ij):leTi(l—ﬂi). (11.6)

These expressions are exact under model 2 and xapate under model 1 due to the

truncation. Then substituting (11.6) into (11.4)1.6) and (l1.1), (11.2) gives



E()ﬁj):”ij”i

Var(xj)zrgjﬂi(l—iz)[l+(rgj —])cj]
from which we can immediately deduce the homologexpressions for the frequency

fij =xij/n”..



