
Abstract
In many applied settings, the stochastic phenomenon of interest exhibits time-varying behavior. For example, in service engineering settings, it is common to
encounter systems that exhibit time-of-day effects or seasonality effects. In this talk, we will discuss the equations that arise when one applies Markov models to
the study of such time-varying systems. We will then describe some new limit theorems and approximations that can be applied to such Markov processes having
non-stationary transition probabilities. These approximations are valid when the transition probabilities vary slowly over some model-specific time horizon, and
supplement the “point wise stationary approximations” that have been historically applied in such settings. In addition, we will discuss a new class of numerical
schemes for analyzing time-varying Markov chains and jump processes that exploits the “asymptotic loss of memory property” exhibited by such models. This
work is joint with Harsha Honnappa, Alex Infanger, and Zeyu Zheng.
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