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Abstract:

Insurance companies use quantitative and statistical methods to price their insurance
products in order to determine the risk premium. These companies rely on the theory of
risk and insurance, which is based on the assumption that the occurrence of a risk and
the financial losses that may result from it follow a specific probability distribution. In other
words, if the risk occurs, the resulting losses follow a certain probability distribution. This
probability distribution of loss can either be discrete or continuous.

The probability distributions used in pricing insurance include simple probability
distributions (with one or two parameters) or compound probability distributions (with
multiple parameters). Compound probability distributions are considered modern statistical
models, and they are particularly beneficial for insurance companies because they offer
advantages in the cost of insurance policies or help address challenges faced by insurers,

such as resolving claims under the principle of proximate cause. Moreover, compound

Y



distributions are more accurate than simple distributions in pricing (due to the greater
number of parameters in the compound distribution).

In this research, a probability function was constructed for the compound distribution,
specifically the (Poisson — Negative Binomial) distribution, and the (Gamma -
Exponential) distribution. Subsequently, these compound distributions were used to derive
a compound distribution from the Pearson family, which was applied to price combined
risks such as fire and vehicle risks in the steel industry in Saudi Arabia. The study
concluded with useful results, namely that pricing two risks together in a combined policy

results in lower costs compared to pricing each risk individually in separate policies.

Keywords:
Insurance price, Combined policy, Compound probability distributions,
Fire risk, Vehicle risks
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