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3. Convergence of SGD
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Derivation of unbiased Stochastic Policy Gradient

1
V,J(0) = T Fraan | Voln my(a | s)Q™(s, a)|

Draw /1 o 7", roll-in 7y to generate s, a; ~ IPZQ

1>h
Roll-out 7, from (s, a;) : terminate with prob 1 —y, Q%(s;,a;) = Z r,
T=h

Unbiased estimate: V ln 7y(a, | Sh)aﬂe(Sh, a,)
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Variance Reduction via Action-Independent Baseline

V. Inz,(a, | s,) ( 07(s,, a,) — b(sh))

The best baseline that minimizes variance:

.
min [ [ ( Vonrya,|s;,) ( a”@(sh, a,) — b(Sh)> ) Voln my(ay, | s,) < E”G(Sh, a,) — b(sy) )]

= | VoInza, | s,)T Volnza, | s,) Q%s,, a))

b(s;) =

E | Voln my(ay | 5,)T Voln m(ay, | sp)|

In practice:

1
V,J(0) = — | Voln my(a | $)(Q™(s, a) — V™(s))| =
b(s,) = V7(s) -7

¢ amd0 ( Vln ny(a| s)A™(s, a))

1=y
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Summary so far:

The most commonly used formulation:
Policy Gradient with V" as a baseline:

1
V,J(0) = T Fraan | Voln my(a | )A™(s, a)]

Q: can you think about a way to get an unbiased estimate of A™(s, a) via one roll-out?



Summary

1
VQJ(Q) — 1 — y —s,a~d"

Vol 7] )(Q™(s, @) = Vi(s))

Use an unbiased estimate of V ,J(0)




