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Abstract

This paper studies the optimal reinsurance and investment strategies of insurance companies with
two business lines: general claims and catastrophic claims. It assumes that the company’s purchase
of risky assets is influenced by random market factors, and the timing and scale of claims are af-
fected by random factors, while considering the joint impact between the financial market and the
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insurance market. An optimization criterion has been established to maximize the cumulative
wealth utility of insurance companies within a limited time frame. Then, using the principles of dy-
namic programming and the It6 formula, we derived the Hamilton Jacobi Bellman (H)B) equation.
Due to the complexity of the diffusion process and state switching, it is difficult to find an exact so-
lution, so this paper adopts a numerical method (Actor-Critic reinforcement learning algorithm).
Finally, we provide a numerical example.
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