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Estimating a Geographically Disaggregated Synthetic Microdata Set:
A Comparative Study of Iterative Proportional Updating and Simulated Annealing

by

Kazumasa Hanaoka

The purpose of this paper is to compare goodness-of-fit scores of synthetic microdata sets generated by two
different approaches: iterative proportional updating (IPU) and combinatorial optimization algorithm using
simulated annealing (SA). Three zones in Kyoto City, Japan, with different regional characteristics wherein
the Person Trip Survey was conducted were selected as the study areas. Household samples from the survey
were used as initial datasets for both the approaches, and synthetic microdata sets were generated such that
they agreed with the three selected constraining tables from the small area statistics of the Japanese
population census. The results of this study are as follows:

(1) In comparison with the IPU, a synthetic microdata set generated by SA showed a better goodness-of-fit
score for the 86% of the small areas. The same results were found for the three zones. Further, all initial
household samples were included in a synthetic microdata set generated by IPU but not SA. Such missing
samples are problematic in terms of fully representing an area population although SA achieved better results
than IPU in the goodness-of-fit score.

(2) By reducing the number of household samples available for estimation, the effects on goodness-of-fit
scores were examined for two selected small areas. The results indicated that the scores were suddenly changed
when only a small proportion (5% or 10%) of the household samples were available for estimation.
Interestingly, such a proportion was equivalent to approximately 60-70 household samples for both small areas,
suggesting that the minimum number of samples is necessary for achieving good results.

(3) In terms of the differences in the distributions between household samples and constraining census
tables, as per the similarity index and proportions of zero frequency cells, SA attained better fit than IPU in
both cases. In particular, SA results showed that the range of scores was not as large as IPU even if a relatively
larger deviation and more zero frequencies existed.

Therefore, combinatorial optimization algorithm using SA achieved better goodness-of-fit scores than IPU.
Although a deeper analysis is necessary, this study provides information on determining an approach for

generating a synthetic microdata set.
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