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SASITHORN ANANTASOPON : AN INSURANCE CLAIM AND PRICING
MODEL USING INFINITE MIXTURE DISTRIBUTIONS. THESIS

ADVISOR : PROF. PAIROTE SATTAYATHAM, Ph.D. 116 PP.

CLAIM SEVERITY/CLASSICAL DISTRIBUTIONS/INFINITE MIXTURE

DISTRIBUTION/GENERALIZED LINEAR MODEL/PURE PREMIUM

The objective of this study is to construct a novel insurance claim model
employing infinite mixture distributions for individual data, and use the model for
pricing of insurance premiums. In this study, the insurance claim modeling consists of
two parts, namely, Simulations and Application which are explained as follows :

Simulations : the sample groups are simulated by a combination of claim
distributions which are Lognormal, Gamma and Weibull. Data sets were created using
MATLAB with 250 iterations. The parameter estimation used for both, classical and
infinite mixture distributions, is the Maximum Likelihood Estimate (MLE). Having
tested sample size by running numerous combinations of claim distributions and data
sizes, we found 99 combinations vyielding optimum sample sizes. Hence, we
introduced Kolmogorov-Smirnov test (K-S test) to match these samples with the
classical and infinite mixture distributions. The D —values of the infinite mixture
distributions showed lower errors, when compared with the classical distributions.

Application : Individual data of motor insurance claims for the year 2009 from
a non-life insurance company in Thailand were matched to the infinite mixture
distributions. The 1,296 observations could be fitted to an infinite mixture distribution

at a confidence level is 99%.
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Insurance Pricing : to price the insurance premium, the Generalized Linear
Model (GLM) with response \./ariables of infinite mixtur.e distribution were utilized.
Three models were employed, inducing age, gender, and age and gender, respectively.
Evaluating Sum of Absolute Errors (SAE), Mean Absolute Errors (MAE) and Mean
Square Errors (MSE), we found that the model incorporating both age and gender
carries less error compared to the age model and the gender model individually. Then,
we use the results from the age and gender model to calculate insurance premiums
using multiplication of the means of Claim Severity and Claim Frequency. Finally,

the premium outcome is a fair individual insurance premium, without interference.
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