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Consider a two-dimensional delayed renewal risk model with a constant interest 
rate, where the claim sizes of the two classes form a sequence of independent 
and identically distributed random vectors following a common bivariate Sarmanov 
distribution. In the presence of heavy-tailed claim sizes, some asymptotic formulas 
are derived for the finite-time and infinite-time ruin probabilities.
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1. Introduction

In this paper, we address the ruin probabilities of an insurance company in a two-dimensional delayed 
renewal risk model with a constant interest rate and dependent claims, in which the company operates 
two lines of business. Each line is assumed to be exposed to catastrophic risks like earthquakes, floods or 
terrorist attacks. Such risks may affect the two lines of the company at the same time, so the two lines of 
business share a common claim-number process and some dependence structure may exist between them. For 
example, one line of business is to pay the total claims of all casualties caused by an earthquake, and another 
is to pay the total claims of all property losses by the same earthquake. In such a model, the claim sizes of 
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the two classes {Xi = (X(1)
i , X(2)

i )T, i ≥ 1} form a sequence of independent, identically distributed (i.i.d.) 
and nonnegative random vectors with a generic random vector X = (X(1), X(2))T, whose components are 
however dependent and have marginal distribution functions (d.f.’s) F1 and F2, respectively; and the claim 
inter-arrival times {θi, i ≥ 1}, independent of {Xi, i ≥ 1}, are another sequence of independent, nonnegative 
and nondegenerate random variables (r.v.’s). If {θi, i ≥ 2} are identically distributed with common d.f. G, 
and θ1 has an arbitrary d.f. G1, which need not be equal to G (one may have (partial) information on the 
process before time 0), then the successive claim arrival times, denoted by {τn =

∑n
i=1 θi, n ≥ 1}, constitute 

a delayed renewal counting process

N(t) = sup
{
n :

n∑
i=1

θi ≤ t

}
=

∞∑
n=1

1{τn≤t}, t ≥ 0, (1.1)

with a finite mean function λ(t) = EN(t) =
∑∞

i=1 P(τi ≤ t), where 1A denotes the indicator function 
of an event A. If θ1 is identically distributed as θi, i ≥ 2 (i.e. G1 = G), then the model is reduced to 
a two-dimensional (zero-delayed) renewal risk model. The vector of the total premium accumulated up 
to time t ≥ 0, denoted by C(t) = (C1(t), C2(t))T with C(0) = (0, 0)T and Ci(t) < ∞, i = 1, 2, almost 
surely for every t > 0, is a nonnegative and nondecreasing two-dimensional stochastic process. Assume that 
{Xi, i ≥ 1}, {θi, i ≥ 1} and {C(t), t ≥ 0} are mutually independent. Let δ ≥ 0 be the constant interest 
rate; that is to say, from time 0 to time t one dollar accumulates eδt dollars, and x = (x1, x2)T denotes 
the initial surplus vector. In this two-dimensional setting, the discounted surplus process up to time t ≥ 0, 
denoted by D(t) = (D1(t), D2(t))T has the form

D(t) = x +
tˆ

0−

e−δsC(ds) −
N(t)∑
i=1

Xie
−δτi . (1.2)

In the one-dimensional setting, the finite-time and infinite-time ruin probabilities are defined, respectively, 
as, for some finite T > 0,

ψ(x1;T ) = P(D1(t) < 0 for some t ∈ [0, T ]|D1(0) = x1)

and

ψ(x1;∞) = P(D1(t) < 0 for some t ∈ [0,∞)|D1(0) = x1).

However, in the two-dimensional case, there are several definitions of ruin; for example, see Cai and Li [2,3].
In this paper, we investigate the ruin probabilities by means of the ruin time

Tmax = inf{t > 0 : max{D1(t), D2(t)} < 0},

where by convention, inf ∅ = ∞. This was also investigated by Li et al. [13]. Then, the finite-time ruin 
probability within a finite time t > 0 and the infinite-time ruin probability can be defined, respectively, as

ψ(x; t) = P(Tmax ≤ t|D(0) = x) (1.3)

and

ψ(x;∞) = P(Tmax < ∞|D(0) = x). (1.4)



Download English Version:

https://daneshyari.com/en/article/4614021

Download Persian Version:

https://daneshyari.com/article/4614021

Daneshyari.com

https://daneshyari.com/en/article/4614021
https://daneshyari.com/article/4614021
https://daneshyari.com

