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A Note on Generalized Second Order Value Iteration in
Markov Decision Processes

Abstract:

Value iteration is one of the first-order algorithms to approximate the solution of the Bellman
equation arising from the Markov Decision Process (MDP). In recent literature, by
approximating the max operator in the Bellman equation by a smooth function, an interesting
second-order iterative method was discussed to solve the new Bellman equation. During the
numerical simulation, it was observed that this second-order method is computationally
expensive for a reasonable size of state and action. This second-order iterative method also faces
difficulty in numerical implementation due to the calculation of an exponential function for
larger values. In this manuscript, a few first-order iterative schemes have been derived from the
second-order method to overcome the above practical problems. All the proposed iterative
schemes possess the global convergence property. The proposed iterative schemes take less time
to converge to the solution of the Bellman equation than the secondorder method in many cases.
These algorithms are efficient and easy to implement. An interesting theoretical comparison is

provided between the algorithms. Numerical simulation supports our theoretical results.
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