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Microdata Disclosure Risk Evaluation with Superpopulation Models:

A Review

Nobuaki Hoshino

(Faculty of Economics, Kanazawa University)

Microdata identify each record’s position in the corresponding contingency table.
Hence, the anonymization of microdata is nothing but coarsening the resolution of a
contingency table. Because a finer table results in the decrement of individuals in a cell,
the frequency of cells of the same frequency of individuals plays an important role in the
evaluation of disclosure risk. However, the estimation of the frequencies of frequencies is
practically impossible without an assumption on a population. Based on the standard
theory of finite population analysis, we employ superpopulation models as an assumption
for the estimation. Then Zipf’s law empirically validates the use of a Poisson distribution
mixed by a distribution with a heavy tail. A basic population model assumes that the
frequency of individuals in a cell is subject to an independent identical mixed Poisson
distribution. Let the law of small numbers indicate a limiting argument that lets the
number of cells be infinity, where (the expectation of) the total number of individuals is
fixed. A proper model arises by applying the law of small numbers to a basic model that
consists of infinitely divisible mixed Poisson distributions. Because there are many kinds
of infinitely divisible mixed Poisson distributions, it may be possible to derive useful new
models with the law. In order to describe various populations, developing new models is
of great importance.

Key words: Population unique, infinite divisibility, compound Poisson, mixed Poisson, random
partitioning of the natural numbers.



