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Abstract
Ruin probability is one of the main features of a risk model which is the
probability that the insurer capital falls bellow the level zero. However, it
cannot be found explicitly for many risk models except in rare cases. This is
so-called Cramér-Lundberg risk model where claims follow an exponential distribution,(see Asmussen and Albrecher (2010)). In such situation the stability
question has been investigated for stochastic risk models in one-dimensional
(Kalashnikov 2000; Enikeeva 2001) and in two-dimensional (Benouaret and
Aissani 2010). The strong stability method was developed in the beginning
of the 1980s (Aissani and Kartashov 1983). It is applicable to all models
which can be represented by a Markov chain. The advantage of this method
is its ability to realize a qualitative and quantitative analysis of some complex
models. In contrast to other methods, we suppose that the perturbation of
the transition kernel is small with respect to a certain norm in the operator
space. Such a strict condition allows us to obtain better estimate of the ruin
probability of the perturbed risk model (see Touazi et al(2017); Harfouche
and Bareche (2021)).
The aim of this work is to prove the applicability of the strong stability
method of the Sparre Andersen risk model when the claims inter-occurrence
times distribution function is general and unknown. In this case, we should
use kernel density estimation methods to estimate the unknown density function of claims inter-occurrence times. Using simulation approach, we evaluate numerically the approximation error between the ruin probability in the
Sparre Andersen model and the ruin probability in the Cramér-Lundberg
model.
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