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A Linear Control System Model for Risk Reserves

1. Introduction

Linear control theory was apparently initially applied to the modelling of the
reserve funds for a property/casualty insurance company by Martin-Löf [4]. Even
at that time an intensive development of computer simulation models of the insur-
ance industry had been initiated. Most of the current large scale models concentrate
on financial modelling and on testing deterministic scenarios. Nonetheless, as it is
documented in [2] on workmen’s compensation insurance, stochastic simulation
models are required for the evaluation of the uncertainty in the claims’ reserves.
Therefore it is important to consider this facet of insurance models and to devote
research to their mathematical aspects. It has been noted that the scope of the
computational risk theory methods is wider than was expected when some approx-
imations to probability distributions, that were a substantial part of risk theory
until the 1980’s, are employed.

2. Main Topics.

A discrete time, linear, stochastic control system is constructed to model the
risk reserves for an insurance company. The model has the autoregressive form.
A control is used to regulate the risk reserve. The sequence of controls is deter-
mined by two approximations, the normal power approximation of order two and
a log normal approximation. These approximations use the first three moments
which incorporate the skewness of the distributions that is important for these
problems. An example of automobile insurance is considered to compare the two
approximations for the stationary control law. It is shown that the two approxi-
mations are given stationary controls that closely agree.
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