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Abstract

This paper constructs a dual surplus model with a Poisson gain arrival process, where the inter-
arrival times of gains follow an exponential distribution and individual gains are independent and
identically distributed random variables, and provides the mathematical formulation of the surplus
process. By means of variable substitution, differential derivation and other analytical methods, the
integro-differential equation satisfied by the model is derived to characterize the evolution law of
the surplus process, which lays a theoretical foundation for subsequent research on ruin probability,
numerical simulation and risk measurement. The research results can provide a mathematical anal-
ysis tool for cash flow risk management of innovative enterprises and resource exploitation enter-
prises.
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