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Abstract

Abstract

When studying the optimal investment reinsurance strategy of insurance
companies, the most common method is to apply the stochastic control theory
to the risk model. Generally speaking, one method to solve the stochastic
optimal control problem is Bellman’s dynamic programming principle, and
the other is Pontryagin’s stochastic maximum principle.

When solving the optimal investment reinsurance problem, most schol-
ars usually choose Bellman’s dynamic programming principle, establish HJB
equation and obtain the optimal solution of the problem through random verifi-
cation theorem. However, Bellman’s dynamic programming principle is heavily
dependent on the semigroup property of the stochastic system, which makes
the risk model of the insurance company limited to the Markov process, re-
sulting in a large gap between the model and the actual phenomenon. Because
the increments of fractional Brownian motion when Hurst parameter is greater
than 1/2 have positive correlations, that is, it has a long-term dependence, so it
can more accurately describe the claim process of insurance companies. More-
over, fractional Brownian motion is not a Markov process. When solving the
stochastic control problem driven by fractional Brownian motion, Bellman dy-
namic programming principle is invalid, so we naturally use the method of
Pontryagin type stochastic maximum principle.

This paper assumes that the earnings process of an insurance company is
driven by fractional Brownian motion. The insurance company is supposed to
carry out proportional reinsurance in the insurance market to spread the risk
and invest in the financial market to increase the company’s wealth. Among
them, we make the financial market composed of a risky asset and a risk-free
asset, and the risky asset is driven by a Brownian motion. After the insurance
company carries out proportional reinsurance and investment, considering de-
layed wealth, we obtain a stochastic delay differential equation driven by frac-

tional Brownian motion and standard Brownian motion simultaneously, which
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Abstract

represents the wealth process of the insurance company. Our goal is to find an
optimal investment-reinsurance strategy to maximize the terminal expected
wealth of the insurance company. Therefore, the main research contents of
this paper are as follows:

(1) We study the optimal control problem of stochastic delay differen-
tial equations driven by fractional Brownian motions with Hurst parameter
H > 1/2 and the underlying Brownian motions, where the state and the con-
trol variables both have delays and the fractional Brownian motion depends
on the underlying Brownian motion. With the help of the relevant properties
of fractional Brownian motion, duality approach and the anticipated backward
stochastic differential equations, we obtain a Pontryagin’s type stochastic max-
imum principle involving Malliavin derivative and the induced operator.

(2) We study the optimal investment-reinsurance problem of insurance
company, in which insurance company carry out proportional reinsurance and
financial investment. Using the stochastic maximum principle, we give some

necessary conditions for the optimal investment-reinsurance strategy.

Key words: Stochastic optimal control; Maximum principle; Fractional

Brownian motion; Reinsurance
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