Appendix

When the evaluation policy 7, is known, the DW estimator can be written as:
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where V9% = V(s;) — V(s9), ¢' = 1 — TH="F and

e | = Eg” [ZtT;ll wo.¢v're]. Therefore, the bias of the DW estimator can be
written as: Bias(V]§,) = EP (Vi) —vie, =Ep 0 [T e Vback).

(a) This derivation is based on Q7 (s¢,a¢) = Q™ (st+1, aty1) + 1, which is
transformed into Q™ (8441, az11) = W, and then
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(1)

W and 7 is an uncertain policy. Then, we can compute



(b) We denote A™(sy,ar) = Q7 (s¢, ar) — Q7 (s¢, ar).

(c) This derivation is based (i)v} ; = Eq ~p, [V (s1)], and

(it)pt =1 — W ~ 0 under the condition of v &~ 1. Next, we give a proof
of the variance nVarP*(ppy,) of the DW estimator. For convenience, we omit

the notation time
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where wq.; = Ho

= (S @) By adding the notation time ¢, this formula is equivalent
b(s,a)”

to the result in Conclusion 1 in the main file.
(a) We denote Aq(s,a) = Q(s,a) — Qmeans(S,a) and
As(s,a) = A(s,a) — Apeans(s, a).
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(b) When the algorithm converges, we can conclude that Q(st, at) is an unbiased

~

estimate of Q(s¢, at), and thus A(s¢, ar) = Q(st,ar) — Q(st, ar) = 0.



