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Abstract

The typical assumption of independence among claim size distributions
is not always satisfied in risk modelling. In this study, the exchangeable
claim sizes are considered aggregated claims are obtained via compound
Poisson proces. Exchangeability of the claim size is obtained by the con-
ditional independence, using parametric and nonparametric measures for
the conditioning distribution. A Bayesian analysis of the proposed model is
illustrated with Turkish Earthquake Insurance Claims Data between 2000-
2003.
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1 Introduction

In risk modelling, when the number of claims follows a Poisson process, the
aggregated claims amount can be modelled by the CPP which is denoted by
{Xt, t ≥ 0} and defined as follows:

Xt =

Nt∑
i=1

Yi (1)

where {Nt, t ≥ 0} is a homogeneous Poisson process with parameter λ > 0
and Yi, i = 1, 2, . . . are independent and identically distributed random variables
independent of Nt. In risk theory, {Nt, t ≥ 0} is the number of claims performed
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to the company during the time interval (0, t] and Yi, i = 1, 2, . . . is the ith claim
size. Hence, Xt is the aggregated claims up to time t.

Bayesian methods are very useful in actuarial science since it yields to learn
about the whole distributions of quantities rather than just obtain an expected
value for each parameter. These methods allow to include many levels of ran-
domness in the analysis through the use of prior distributions for each parameter,
which highlights the uncertainty regarding individual distributions or parame-
ters. In addition, the posterior distribution can be updated obtained when new
information becomes available. The existing literature on the Bayesian analysis
of CPP includes, but is not limited to, works by [3], [5] and [6].

In this study, the CPP is used for the aggregate claim and a variety of loss
distributions to model the size of individual claims. Bayesian methodology is
used to fit distributions to the claim sizes. This approach assumes that all pa-
rameters in the distribution are variables. The results derived by using Bayesian
methodology with those from classical statistics are compared to see which had
the best fit with the data.

2 Estimation of the claim count and claim amount
distribution

In classical risk theory, it is very common to assume a homogeneous Poisson
process for the claim arrival process since this assumption simplies the deriva-
tion of the total claim amount distribution. Also, a gamma distribution model is
frequently assumed to describe the usual right skewed shape of the claim size dis-
tributions. In this section, the bayesian estimation of the total claim count and
the total claim amount in a future time period are given. A Bayesian estimation
of the CPP is obtained by calculating the posterior means of their cumula-
tive distributions, also called their predictive cumulative distribution functions.
In order to set ideas, started with CPP model with independent claim sizes.
Yij ∼ f(y|θ) for i = 1, 2, . . . , Ntj Due to the independence of the Poisson pro-
cesses Ntj and the claim sizes Yij , inference for λ and θ is done separately. The
number of events Ntj follows a homogeneous Poisson process independent of the
expenditures sizes Yij which are gamma distributed with parameters a and b.
We then start by assuming that Xtj is a CPP with independent claims, that is,
Yij are all independent for i = 1, . . . , nj and j = 1, . . . ,m. If the prior knowledge
on (a, b) can be represented by π(a) = Ga(a|αa, βa) and π(b) = Ga(b|αb, βb) in-
dependently, then the posterior distribution, given the sample, is characterized
by the conditional distributions. An illustration based on Turkish Earthquake
Insurance Claims Data between 2000 − 2003 is given. Posterior inference for
the insurance data carried out by implementing Gibbs samplers for the CPP
model. For sampling from each of the conditional distributions random walk
Metropolis-Hastings steps are used. This proposal distribution is centered at
the previous value of the chain and has a variation coefficient of one. The Gibbs
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sampler was run for 100, 000 iterations with a burn-in of 200, 000 keeping every
10th observation after burn in to reduce the autocorrelation in the chain. Fi-
nally, a predictive analysis for the aggregated expenditures of a patient in a year
is carried out. For that the information about the frequencies of occurrence of
the claims is needed, modeled by the Poisson processes and in particular by the
intensity λ. Considering that we observed 1342 claims in the year, then the pos-
terior distribution for the intensity of the claims per year, λ, is Ga(1341; 10.658).
Therefore, the posterior mean rate is 12.42 claims per person per year. With
the posterior distribution for λ and the posterior predictive distribution for the
whole sequence of claims, we obtain the posterior predictive distribution for the
aggregated claims in a year for one individual.
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