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On the Optimal Probability of Selection in Some Unequal
Probability Samplng
—On a Sampling Design For the Corporation Survey in Japan—

Tokio Taguchi

In this paper, the author examines what kind of sampling system for the corporation survey
is the most suitable from the theoretical and empirical point of view.

In Section 3, procedures of two simple random samplings with replacement, one with equal
probability of selection, where the estimate using sample mean and the ratio estimate are con-
sidered, and another with size proportional probability of selection are studied under the assump-
tion that the population distribution is the Mardia-Pareto bivariate distribution of the Ist
kind with respect to X and Y.

In this case, the samplng errors of both methods can be compared through C =_%%, ¢’
122

o, /2 . . . .
=—% and R? = ‘a , where u, is the population mean, ¢,? the population variance and

Py Ty

2
o=, E( -XT) — uy?, where X and Y represent the main and supplemental variable respec-

tively.

Particularly, for the Mardia-Pareto distribution of the st kind, C, C’ and R? are all decided
only by Pareto coefficient & and the correlation coefficient between X and Y is given by 1/a.

From these relationships, the author induces some criteria choosing sampling method.

In Section 4, the two stratified random samplings with replacement, with equal and size
proportional probabilities of selection and with strata constructed as usual with respect to some
conditions of the supplemental variable Y, are considered from the same points of view as in
Section 3. It is observed that the conventional stratification of enterprises is more efficient
for the samplng with size proportional probability of selection than for the sampling with equal
probability of selection.

In Section 5, the optimality of probability of selection on the Pareto population is discussed.
Provided to the probability of selection proportional to Y¥; v<a, a+»>2, the optimal pro-
bability of selection »'® is only decided by a« and satisfies |v®|<a (simulatively 0<r0)<1)
for the above Pareto distribution.

The minimum error of this kind of sampling with varing probability of selection is studied
at the same time.

In Section 6, the Y¥ proportional probability sampling is considered on Gibrat population.
And it results that if Y(® is the optimal probability of selection, »') is equal to logarithmic
regression coefficient of X on Y and the variance of estimator is decided by sample size and the
variance of its logarithmic residnals in this case.

In Section 7, the criteria obtained in the previones sections are examined based on some
empirical data. It is observed that the conventional correlation coefficient is not enough to
give a common criterion deciding sampling method to all cases which is treated theoretically or
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empirically in this paper but the logarithmic regression coefficient, logarithmic correlation
coefficient and some allied measurements can be expected to be more effective in the decision
of sampling method.

And from the above results, some new methods of stratification and sample allocation are
suggested. In the final section, a sampling system for the corporation survey which is a mixture

of the samplings with equal and size proportional probability of selection is proposed for actual
use.

The Institute of Mathematical Statistics
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