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Abstract

We obtain formulas for the probability generating function of general multivariate Bernoulli distributions, and

for the moment generating function of the aggregate claim amount for individual risk models with dependencies.
Several examples are given.
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1. Introduction

Let us consider an individual risk model in a given time interval, consistimgisks or portfolios with
corresponding total claim amounXs, i =1, ..., n. We assume that

B if I =1,
Xf:{o if 1. =0, @)

wherel; is a Bernoulli random variable with mean, and B; is a positive random variable. In actuar-
ial applicationsy; is small and is interpreted as the probability thatithgolicy produces a positive claim
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B;. The aggregate claim amount
S=X1+-+X,

represents the total loss, and is a measure of riskiness of the portfolio. Much work has been devoted tc
the computation of the distribution function 8for the case of independef®;, X;, i =1, ..., n} (see
e.g.[16,18]and the references therein).

However, recent research has shown that, in many cases, dependencies between risks lead to undere
timation of the stop-loss premium f&(see e.g[13,6,7,2,22,1,3-5,9hnd the references therein).

In [3] expressions for the moment generating functiorSaire given for some special models of
portfolios with risks of form (1). Cossette et §B] propose a dependence structure for individual risk
models where occurrence of risks is based on a common mixing vadatdad evaluate numerically
the impact of such risks dependencies. They consider the following dependence:

Pli=10=0=1-r, PUL;=00=0=r, 2)

wherery, ..., r, € [0, 1] are fixed parameters of the model. Hence, each random vafjablafluenced

by the values o®, and given® = 6, the conditional probability of no occurrence of claim is a decreasing
function of 6. Under the assumption that; = 1|@ = 0), ..., (I, = 1|© = 0) are independent random
variables, Cossette et 8] obtained the moment generating function &f, . .., X,,), namely

Mx,...x,) (1, ... zn)_/ ]_[ r{ 4+ @ —r)1dFe(0), ©)

whereFy is the distribution function 0®.
In [4] the model described by (1) is considered. The insurance portfolio is dividedniniitferent

classes, where each clgssontainsn; risks, j =1, ..., m, and the total number of risks is=n1 +
-+ n,,. The dependencies between risks are given in terms of the “occurrence random variables”
Lk, j=1,...,m, k=1,...,n;,inthe following way. Assume that
Iy = min(ij +Jj+Jo. 1), 4)

where Jji, J;, and Jo are independent Bernoulli random variables with corresponding expectations
1- 71— Pp;and 1- p,. These random variables correspond, respectively, to individual, class,
and global risk factors.

Cossette et a[4] obtain the following expression for the moment generating function of the aggregate
claim amounts = Y"1 37 ) X ji:

nj

Ms () = Pg H((l pj)]_[ Mg, )+ P; [ [(pix + A= pjx) M, (1))

j=1 k=1 k=1
m nj

+@=p0) []T] Mz, @, 5)
j=1k=1

wherepx =poP; Pk



Download English Version:

https://daneshyari.com/en/article/4643582

Download Persian Version:

https://daneshyari.com/article/4643582

Daneshyari.com


https://daneshyari.com/en/article/4643582
https://daneshyari.com/article/4643582
https://daneshyari.com/

