
Appendix
When the evaluation policy πe is known, the DW estimator can be written as:
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and πb is an uncertain policy. Then, we can compute
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(a) This derivation is based on Q̂πe(st, at) = γQ̂πe(st+1, at+1) + rt, which is

transformed into Q̂πe(st+1, at+1) =
Q̂πe (st,at)−rt
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(b) We denote ∆πe(st, at) = Q̂πe(st, at)−Qπe(st, at).
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. By adding the notation time t, this formula is equivalent

to the result in Conclusion 1 in the main file.

(a) We denote ∆1(s, a) = Q(s, a)−Qmeans(s, a) and

∆2(s, a) = ∆(s, a)−∆means(s, a).
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(b) When the algorithm converges, we can conclude that Q̂(st, at) is an unbiased

estimate of Q(st, at), and thus ∆(st, at) = Q̂(st, at)−Q(st, at) ≈ 0.


