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HIERARCHICAL BAYESIAN ESTIMATION OF MIXED MARKOV HAZARD
MODELS

Kiyoyuki KAITO, Kiyoshi KOBAYASHI, Kazuya AOKI and Kodai MATSUOKA

A variety of uncertainty affects the deterioration processes of infrastructure. Deterioration rates vary
significantly according to the differences in the structural characteristics, use, and environmental conditions
of infrastructure. In order to overcome the problem of overdispersion of deterioration rates caused by the
heterogeneity of structures, the mixed Markov deterioration hazard model has been proposed considering
the heterogeneity of deterioration rates among groups of infrastructures. In this study, it is assumed that
the overdispersion of deterioration rates depend on the heterogeneity of deterioration rates among groups
of infrastructure and that of respective infrastructure. Then, the mixed Markov deterioration hazard model
that takes into account hierarchical heterogeneity is formulated, and a hierarchical Bayesian estimation
method is proposed. Lastly, the appropriateness of the proposed method is discussed through the empirical
analysis of the visual inspection data on bridge slabs.
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