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Abstract 
 

This work studies a deep learning approach to find optimal reinsurance and dividend strategies for 
insurance companies.  Due to the randomness of the financial ruin time to terminate the control 
processes, a Markov chain approximation-based iterative deep learning algorithm is developed to study 
this type of infinite-horizon optimal control problems.  The optimal controls are approximated as deep 
neural networks in both cases of regular and singular types of dividend strategies.  The framework of 
Markov chain approximation plays a key role in building the iterative equations and initialization of the 
algorithm.  We implement this self-learning approach to approximate the optimal strategies and 
compare the learning results with existing analytical solutions.  Satisfactory computation efficiency and 
accuracy are achieved as presented in numerical examples. 
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