
 
Abstract:                                                                                                                                                                                           
Inspired by risk sensitive Reinforcement Learning, we consider the problem of estimating the 
asymptotic variance of a Markov chain. We design the first recursive estimator that requires 
O(1) computation at each step, does not require storing any historical samples or any prior 
knowledge of run-length, and has optimal O(1/n) rate of convergence for the mean-squared 
error (MSE) with provable finite sample guarantees. Here, n refers to the total number of 
samples generated. Our estimator is based on linear stochastic approximation of an equivalent 
formulation of the asymptotic variance in terms of the solution of the Poisson equation. This 
estimator is also generalized in several directions, including approximate estimation, when the 
underlying state space is large. In the RL setting, our estimator immediately provides a 
temporal-difference type algorithm for policy evaluation in the risk sensitive setting, and paves 
the way for developing actor-critic style algorithms for variance-constrained RL 
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