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Bayesian Ratemaking with Common Effects

Modeled by Mixture of Polya Tree Processes∗

Jianjun Zhang, Chunjuan Qiu†and Xianyi Wu

School of Statistics, East China Normal University

Abstract

In classical models for Bayesian ratemaking, claims are usually assumed to be indepen-

dent over risks. However, this assumption may be violated because there are situations

that could derive possible dependence among the insured individuals. This paper aim-

s to investigate the typical problem of experience ratemaking to account for a special

type of dependence that is known as common effects in the literature. Polya tree pro-

cesses are employed to model the common effects and, by means of an MCMC scheme,

the corresponding Bayesian premiums are numerically computed. This provides a useful

alternative to the well known results on Bayesian ratemaking with common effects.

Keywords: Bayesian nonparametrics, Common effects, Credibility models, Experience

ratemaking, MCMC and Polya tree process.

1 Introduction

One of the most important tasks for actuaries is to determine adequate premiums for risks to

be insured under certain premium principles derived from economical and operational consid-

erations, to reflect the distributional features of the risks. These considerations may be choice
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