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Estimation of risk premium in the Pareto distribution
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Abstract
The moment and credibility estimators of the Pareto parameter « are derived in the presence of outliers

and the estimators of the risk premium are considered. At the end, it is shown that the risk premium
based on maximum likelihood estimator of parameter « is the best. Finally, an actual example is

considered to obtain the risk premium.

Keywords:
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1- Introduction
This paper presents a model based on the Pareto distribution to use in specific situations whether

one or more observations are likely vary greatly from the rest of the data. Also, the tick tail of the
Pareto distribution is an important topic for producing observations far from the rest of the data. In
this paper, the most observations are from Pareto («, 8) model with a certain lower bound of 8, but
that outliers are generated from another Pareto model with a higher lower bound, say S8 when g>1.
We know that an application of the Pareto distribution include insurance where it is used to model
claims where the minimum claim is also the modal value, but where there is no set maximum. The

minimum value of the claim amounts always are known for the insurance companies. Also,
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according to Benktander (1963), the Pareto distribution is useful for the automobile insurance
problems.

Dixit and Jabbari Nooghabi (2011) considered a Pareto model with the presence of outliers. They
assumed that a set of n random variables (X, X5, .... X,,) represent claim amounts of a motor
insurance company and assumed that k of them (k > 1) are more expensive (because of
expensive/severe damaged vehicle) such that their claims are g times higher than the normal
vehicles. They considered that the claim amounts of these vehicles are distributed with the

following Pareto (a, 8) probability density function (pdf)

af?®
f(x’ a, e) = a+1

0<6<x ,a>0,

X

and the others have the Pareto (a, 56) pdf

flx,a,pB,0) = a(B0)* 0<f <x ,a>0 ,B>1 ,6>0.

xat+1

Dixit and Jabbari Nooghabi (2011) assumed that 5,8 and k are known and « is unknown. In this
paper, the maximum likelihood and uniformly minimum variance unbiased estimator of a are
introduced. Afterwards the moment and credibility estimators of the Pareto parameter « are derived
and the estimators of the risk premium are considered. Finally, an actual example from Rytgaard
(1990) is considered to obtain the risk premium. This example is presented information about all
single loss amounts (from ground up) exceeding 1.5 million for the five years. At the end by using
this example, it is shown that the risk premium based on maximum likelihood estimator of the

parameter «a is the best.
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