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Oft-policy learning with importance
sampling: State value

Without control variate:

ét:h — Pt (Rt—l—l + 7ét+1zh)

With control variate:

ét:h = pt(Rey1 + 7ét+1:h) + (1 — pt ) Va—1(S:)



Oft-policy learning with importance
sampling: Action value

Without control variate:
Gep = Riy1 + vpea ét+1:h

With control variate:

Gip = Ry + 7(Pt+1étir1:h + [ [Pt_+1Qh—1 (St1,At11)] — pre1@Qn1(St41, At11))
= Rit1 +Y(pt+1Ger1:n + Va1(St41) — pr+1Qn—1 (_St—l—laAt—l—l))
= Ri11 + Y0111 (Gra1n — Qn—1(St+1,At+1)) + YVh-1(St+1)




Off-Policy learning without importance
sampling: n-step Tree Backup

one-step:

Gurr1 = Ry + Z T(a|St+1)Qt(St+1, a)



Off-Policy learning without importance
sampling: n-step Tree Backup

two-step:

Gerr2 = Ry + 7 Z W(a‘St+1)Qt(St—l—1aa)

+ym(Asr1|Se+1) (Rt+2 + Y Z T(a|Sti2)Qr+1(Sts2, a))

= R+ Z W(G\Stﬂ)Qt(StH,a) =+ 77T(At+1, St+1)Gt+1:t—|—2



Off-Policy learning without importance
sampling: n-step Tree Backup

n-step:

Gitin = Rep1 + Z T(a|St+1)Q:(St+1,a) + ¥y (Aes1, Stv1)Ger1:t4n
a7 A



n-step Q(o)

tree-backup return:

Gitin = Rip1 + Z m(a|Siy1)Qt(St11,a) + ¥m(Asy1, St41)Gii1:44n
_ aF At

= Rip1 +Who1(St41) — ¥m(As1|St1) Qro1(St1, Asyr) + ym(Air1y St1) Gigritn

= Ryy1 + (A1 |Se41) (Gerrn — Qn-1(St41, Aev1)) +YVa-1(Se41)

per-decision importance sampling return: .
Giiin = Rep1 + 70141 (Grr1:n — Qr-1(St+1, At+1)) + YVih-1(St+1)

combined: _
Grin = Rt 70010001 + (1= 0041 )7(As21|S801)) (Gornh — Qro1(Sta1, Atr1)) + V-1 (St1)



