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Estimation of the Size of Universe by Matching
in K Samples from K Lists and Estimation of
the Mean Value of That Universe

Chikio HAYASHI

In the present paper, the author treats the two kinds of estimation pro-
blem, (i) the size of universe and (ii) the mean value of that universe.

The universe consists of those elements which are put on K lists, of
those elements on (K—1) lists, ----- and of those elements on only one list.
K samples of size, (i, ng, -+ ny) are drawn with equal probability from
K lists respectively. The estimation of the size of universe is obtained by
matching in K Samples. In case k=2, Deming and Glasser treats in [2] of
references. The author treats the case %=3. In this case, the situations are
very complicated.

The estimation in 4=3 is given in [E;] with [D;], [Ds] (cf. 53 p.~56 p.)
where N; is the size of the i-th list, #; is the size of the sample from the
i-th list, Miss is the number of the elements on the lists 1, 2,3, Mj is the
number of the elements on the lists j, k (j, k=1,2,3) and the small letter
Mi2s, My are the number in the sample corresponding to Mjiss, M. The
variance of the estimate is given [V;] in approximate form and [V,] with
table 1 and table 2 (cf. 54 p.~58p.).

In k=2, the mean value of the universe, X = (k12 X1z + k1 X1 + k2 X2),
where Kio=Ms/(N1+Ne—Mi2), ki=N1—Mis)/(N1+Ne—Miz), ke=N1—
M)/ (N1+No—DMiz), Xip is the arithmetic mean of the elements on lists 1,
2, X, is the mean of the elements only on list 1 and X; is the mean of the
elements only on list 2. The unbiased estimate is given in FT=akT1z+%1Y/
Dy+%:%/0> in case where ks, k1 and k; are known. a=(n/Ni+ne/N:—1),
Px = M(Nl—Mlz)/(MNz—Mmﬂz) Qz=N1(N2—M12)/(N1N2*M1zn1) and Zys
is the sample mean of the elements on my;, 7 is the sample mean of the
elements on my—mys, Z is the sample mean of the elements on 7y — mys.
The variance is [V3]. In case where kys,%k; and %, are to be estimated, the
variance of the estimate [E;] is given in [V,] with [Ds].
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