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The problem of insurer’s ruin in presence of heavy tailed distributions for the claim sizes
is well-known already from the last decade of previous century, see in [2], [1], [7] for some
monographs on this topic. Given that the modern insurance companies are forced to keep
more than one risky portfolios, to face the ruin event, as also the dependence structures
among the portfolios, the attention of an increasing number of researchers is focused on
multivariate risk models with heavy-tailed distribution of claim sizes, see for example [5],
4], 16], [8], [11], [13], [10], [12], [9] among others.

In this paper, we consider an insurer who operates d-lines of business, with d € N, and these
lines share a common counting process. Let us assume that the claim vectors {X@ | i € N}
follow distributions, whose support is included on the nonnegative half-axis, and each claim

, . AT
vector X = (X fl) gy X C(;)> may has zero components, but not all of them equal to zero.

Let us assume that the claim vectors {X® | i € N} arrive at the moments {7;, i € N}, with
7o = 0, that constitute a counting process {N(t), t > 0}, defined as follows

N(t) =sup{n e N : 7, <t},

for any t > 0.

Hereafter, we suppose that {N(¢), ¢ > 0} is a renewal process, namely the sequence of
the inter-arrival times {0; = 7, — 7,1, @ € N} is sequence of independent and identically
distributed (i.i.d.) nonnegative random variables.

Further, we suppose that the insurer charges premiums from the d lines of business, whose
rate of payments is described by the deterministic vector p = (p1,..., pa)', with p; €
(0, 00), for any ¢« = 1, ..., d, while he keeps initial capital x > 0, that is allocated on the
d lines of business according to b = (by,..., by)", with b; > 0, for any i = 1, ..., d, and
by +---+bg=1.

Finally we add one more source of randomness, which stems either from premiums or from
claims, described by a multivariate Brownian motion {B(t) = (Bi(t),..., Bq(t))' , t >0}
that has arbitrarily correlated components. Hence, if § > 0is a fixed vector, named diffusion
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coefficient, the insurer’s surplus process at moment ¢ > 0 can be described by the equation

U(t)
Uy (1) by P S Xy J Bi(t)
= : =z Do+t : - : + | © :
Ua(t) ba Pd SN x 0 dd By(t)
N(t)
=zb+tp-Y XD 4+50B(), (0.1)
=1

where by © is denoted the Hadamard product. In risk model (0.1) we make the following
assumption.

Assumption 0.1. The sequence {X(i) , 1 € N} contains i.i.d. random vectors with common
distribution F', and they are independent of the sequence of arrival moments {7;, i € N}.
Further we assume that {B(t), t > 0} is independent from all other sources of randomness
and has nonnegative expectation, in the sense E[B;(t)] > 0, for any j =1, ..., d and any
t>0.
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