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Regime-Switching Jump Diffusion Processes with Countable 

Regimes: Feller, Strong Feller, Irruducibility and Exponential 

Ergodicty

This work is devoted to the study of regime-switching 
jump diffusion processes in which the switching com-
ponent has countably infinite regimes. Such process-
es can be used to model complex hybrid systems in 
which both structural changes, small fluctuations as 
well as big spikes coexist and are intertwined. Weak 
sufficient conditions for Feller and strong Feller proper-
ties and irreducibility for such processes are derived; 
which further lead to Foster-Lyapunov drift conditions 
for exponential ergodicity. Our results can be applied 
to stochastic differential equations with non-Lipschitz 
coefficients. Finally, an application to feedback control 
problems is presented.
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