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Simple Methods for Nonparametric Estimation of Population Size Indexes

Shido Sai
(Okayama Shoka University)

Observed sample size indexes and the estimated population size indexes are often used
to assess the disclosure risk of microdata sampled from a population. The parametric
method with superpopulation models such as a Poisson gamma model and a Pitman
model is presently the main method used for estimation of population size indexes based
on sample size indexes.

This article introduces some already proposed nonparametric estimation methods,
and proposes the nonparametric maximum likelihood estimation method. There are two
problems with the proposed method: the estimation result is unstable and enormous
computing time is necessary.

In order to resolve the first problem, we set some simple restrictions for population
size indexes, for example, monotone decreasing and downwards convex. These restrictions
enable us to carry out stable estimation.

To remove the second problem, we approximate the likelihood function under
Bernoulli sampling with the product of Poisson probability functions, and propose some
convenient computational methods that do not need exhaustive computation. The target
of estimation is almost always indexes of lower sizes. Thus, estimation of actual population
may be feasible if we use sample size indexes of only lower sizes.

Key words: Microdata, key variable, population size indexes, sample size indexes.



