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We develop an integrated framework for optimal risk management in insurance that
considers preventive strategies and/or risk sharing in risk models. We model an
insurer facing risks whose frequency and severity can be influenced by preventive
efforts, as well as by exogenous risk-sharing instruments. Within a dynamic risk
model, we formalize the insurer’s problem as either minimizing ruin probabilities or
maximizing a mean-variance criterion for the terminal surplus process, while
accounting for the implementation costs of preventive measures and the cost of risk
transfer. We derive analytical conditions characterizing the optimal prevention
efforts and optimal risk-sharing structure, and we study how these choices depend
on risk characteristics. Numerical illustrations based on classical risk models show
that jointly optimizing prevention and risk sharing can substantially reduce ruin

probabilities compared to treating these instruments in isolation.
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