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Self-exciting point processes, also called Hawkes processes are widely used to model
credit events (defaults) on bond markets in financial mathematics. This is a point
process whose intensity is defined via a feedback mechanism where the input is the
past of the point process itself. The identification (calibration) of Hawkes processes is
a hot research area. In this paper we consider Hawkes processes in which the feedback
path is defined by a finite dimensional linear system. This feedback system admits a
stationary solution, i.e. stable, if the integral of the impulse response function of the
feedback path is strictly less than one. In this paper we calculate the limit distribution
of the appropriately rescaled state process from which we conclude that the intensity
process has a diffusion limit. Simulation results for the standard Hawkes process are
also presented.
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