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Unbiased Estimator of the Variance of the
Difference Between any two Proportions
in a Finite Multinomial Population

Jong Hoo Lee
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Abstract

Let us consider a multinomial Population IT which is divided into rth mutually excl-
usive classes Ily, -, II, consisting of Ny, -, N.(Ni+-N,=N) units respectively and
each element in II; numbered a,.

Then the proportion of II; to II,

17.‘:%‘, 0spi<1, i=1,-,7, pyt--p,=1.

Suppose that the simple random sample of size 7 is drawn from this population wit-
hout replacement and the outcomes contain #, elements of I G=1--,r).

The probability that the outcomes contain #: elements of I, is given by

<N1> ]Vz> . IN,

iy i \ i,
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D(nyeon,)=-—

Where
OZm=min(n, Np, i=1-r, mt-4n-=n, N+ +N=N.
Let p, (1=1---r) denote the proportions of 1I; to II respectively, i. c.
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Now consider the differences between any two proportions,

: d=p,—p (i+#k, gz, r) ”
In this note we denved the unbiased estimate of the vanance of d ie.
N—n
= 7\"(71_15;1—2 ((Yii— Yik)—'(Zi"“Zh)]g’ :
where
{ 1 Xj:—“a,- . N
Y= 0 X;#a; (G=1,-, n; i=1,-,7)
and
'=—__q(le+ +Yni)
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