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Introduction

Insurance is a means of protection from random and untoward events, which
can lead to significant financial losses. It is a method of risk management, that
is used in order to hedge against a contingent loss risk. Risk theory came into
being and was developed in order to provide a basis for the existence and
significance of the insurance system. One of the most fundamental problems
in risk theory is the ruin problem. It analyzes the behavior of a stochastic
process, that represents the evolution of the capital of an insurance company.
The objective is to estimate the ruin probability, so that the surplus at some
time becomes negative. From an insurers point of view, the surplus can be
defined as initial surplus + premium income-claim payment.

The ruin probabilities of insurance risk models have been a hot topic of risk
theory and actuarial mathematics. The study on the asymptotic estimates for
ruin probabilities in insurance risk models with constant force of interest has
achieved fruitful results. In traditional investigation of insurance risk models,
interest rate is assumed to be deterministic.

Material and Methods

In this article, for the collective risk model of an insurance company with a
fixed premium and a compound Poisson process in a period of time, regardless
of the statistical distribution of the loss sizes, a formula for the probability of
bankruptcy in finite time using the probability of offer transfer and Then, the
matrix form of the proposed formula was rewritten by the transition matrix
and the generator matrix of the continuous-time Markov process.

Results and discussion

Assuming that the damage sizes have exponential, normal and Pareto
distributions, many paths of the collective risk process were simulated and in
addition to calculating the finite time bankruptcy probabilities, unbiased
confidence intervals with 95% confidence coefficient were estimated as well
as bankruptcy probabilities. We calculated for the transfer and generator
matrices of the Markov process.

Conclusion

In the process of collective risk for all mentioned distributions, it was observed
that with the increase of initial capital, the probability of bankruptcy decreases.
Also, for Pareto's heavy tail distribution, the probability of bankruptcy is
higher than the other two distributions.
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