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Abstract

Insurance is a risk management tool that allows individuals or businesses to pass on potential fi-
nancial losses to insurance companies by paying premiums. Reinsurance is a strategy adopted by
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insurance companies to spread their own risks. Insurers transfer some of the risks they cover to re-
insurers to relieve their own financial stress in the event of a major loss. Insurance and reinsurance
together constitute a multi-level system of risk management, which provides an important guaran-
tee for the stable operation of social economy, so the study of insurance and reinsurance has important
theoretical and practical significance. This study focuses on the optimal reinsurance investment strat-
egy under the time-lag effect. The research content mainly includes the optimal reinsurance-invest-
ment problem for multiple insurance companies under the expected utility maximization criterion.
Firstly, the financial market consists of a risk-free asset and a risky asset, where the dynamics of the
risky asset follow the Heston model. The wealth process of the insurance company is derived under
the framework of time-delay effects. Subsequently, for the competitive model involving n insurance
companies, the explicit solutions for the optimal investment strategies and optimal reinsurance strat-
egies of the n insurance companies are derived by applying the dynamic programming principle and
stochastic optimal control theory.
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Figure 1. Impact of weighting coefficient on reinsurance
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Figure 2. Impact of weighting coefficient on investment strat-
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Figure 3. Impact of mean parameter on reinsurance
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Figure 4. Impact of mean parameter on investment strategy
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Figure 5. Impact of wealth sensitivity coefficient on reinsurance
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Figure 6. Impact of wealth sensitivity coefficient on investment
strategy
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