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Reconsideration of a Bayesian Age-period-cohort Model with

Age-by-period Interaction Effects

Takashi Nakamura

The Institute of Statistical Mathematics

This paper reconsiders a Bayesian age-period-cohort (BAPC) model with age-by-
period interaction effects. The existing BAPC model is rewritten in terms of difference
vectors and matrices. A two-factor interaction effect model based on assumptions on the
differences of the effect parameters for a general purpose of analyzing two-way contin-
gency table data is proposed. However, simply adding to it cohort effects is shown to fail
to separate the age-by-period interaction and the cohort effects. To resolve this difficulty,
a new BAPC model with age-by-period interaction effects is proposed. This model orthog-
onalizes the linear combination of the column vectors by the interaction effects to that
by the cohort effects as well as those by the age and the period effects. It also involves a
procedure for excluding a subset of age-by-period interaction effects to save the number
of parameters to be estimated. An application to a dataset obtained from the surveys of
the Japanese national character study is presented.

Key words: Cohort analysis, family is the most important thing, ABIC, gradually-changing-parameter
assumption, Bayesian model.



