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Abstract

Consider a renewal risk model with a constant premium and a constant force of interest rate, where
the claim sizes and inter-arrival times follow certain dependence structures via some restriction on their
copula function. Under the assumption that the distribution of the claim-size belongs to the intersection
of the class S(v), v > 0 and the class R, or a larger intersection class of O-subexponential distribution,
class £(y) and R_o, the infinite-time absolute ruin probabilities are derived.
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1 Introduction

Consider the following renewal risk model with constant premium rate and constant force of interest. Denote
by W,.(t), the total reserve up to time ¢, satisfies

t N(#)
W, (t) = ze™ + c/ ert=vdy — Z X,er(t=m), t>0.
0

i=1

Inspired by the literature, we define the probability of infinite-time absolute ruin as
@[J(x,oo):Pr(tiI;gWT(t) < —C’WT(O):x>, x>0, (1.1)
> r

which can also be rewritten as
[e’s) 7 c
Y(x,00) = Pr Z;Xil_[le>x—|—; , x>0, (1.2)
1= J=

where Y; = e~ "% i > 1, can be considered as discount factor according to the constant force of interest r.

Definition 1.1 The corresponding survival copula is defined as

Clu,v)=u+v—-14+C(1—u,1—0), (u,v) € [0,1].
Assume that the copula function C(u, v) is absolutely continuous, denote by C1 (u,v) = 8%C’(u, v), Ca(u,v) :=
2-C(u,v), and Cha(u,v) = %C(u,v), then
Ca(u,v) = gé(u,v) =1-0C3(1—u,1-v),Cra(u,v) := o C(u,v) = C1a(1 —u, 1 —v).
ov Oudv

Assumption 1.1 The relation

Co(u,v) ~ uCi2(04,v), ul0,
holds uniformly on (0,1].
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2 Main results

Theorem 2.1 In the renewal risk model with constant force of interest rate r > 0, assume that (X;,0;),
1 € N, are a sequence of i.i.d. random pairs with generic random pair (X, 0) satisfying Assumption 77 with
F € S(7)NR_w for somey >0, then Ee’5>= < oo, where Soo = > 0| X;e™"™, and

Y(x,00) ~ e 1/ TEeY S /OO F(xe™)Gy, (dt), (2.1)
0

where Gg,(dt) = C12 [1—, Go(t)] Go(dt).

Theorem 2.2 In the renewal risk model with constant force of interest rate r > 0, assume that (X;,Y;),
1 € N, are a sequence of i.i.d. random pairs with generic random pair (X,Y) under Assumption 7?7 with

FeS(y)NR_o for somey >0, then Ee75> < oo, where Soo =302 Xi[[;,Y;, Yj=e¢"%, and
Y(x,00) ~ Be?¥>= Pr(XY, > 2 + ¢/r), (2.2)
where Y, is distributed by G.(dy) = C1[1—, G(dy)] = C12[1—, G(y)]G(dy).

Theorem 2.3 In the renewal risk model with constant force of interest rate r > 0, assume that (X,0) or
(X,Y) is dependent according to Assumption 7?7 with F € L(7) N OS N R_s for some v > 0, then relation
(??) or (??) holds with EeY%~ < co.

Theorem 2.4 In the renewal risk model with constant force of interest rate r > 0, assume that (X;,Y;),
1 € N, are a sequence of i.i.d. random pairs with generic random pair (X,Y) following a common bivariate
FGM distribution function with p € [~1,1]. If F € S(7) N R_o for some v > 0, then Ee?5>~ < oo, where

Soo = icy Xi H;:l Y;, and
W(x,00) ~ Be?5= Pr(XY, >z +¢/r),

where Y, is distributed by G, with G,(y) = (1 — p)G(y) + pG*(y).
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