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First-visit MC prediction, for estimating V ~ v,

Input: a policy 7 to be evaluated

Initialize:
V(s) € R, arbitrarily, for all s € 8 A’SQM &

Returns(s) < an empty list, for all s € 8

Loop forever (for each episode): ;L’\‘ / 3 l
Generate an episode following 7: Sp, Ag S1,A1,Re,...,57_1,Ar_1, Rt

Loop for each step of episode, t =T-1,7-2,...,0:
G + YG + Rt+1
Unless S: appears in So, S1,...,S5t-1: Fret Vet
Append G to Returns(S)
V(St) « average(Returns(S))
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Monte Carlo ES (Exploring Starts), for estimating = ~ m,

Initialize:
7(s) € A(s) (arbitrarily), for all s € 8
Q(s,a) € R (arbitrarily), for all s € §, a € A(s)
Returns(s,a) < empty list, for all s € §, a € A(s)

Loop forever (for each episode):
Choose Sy € 8, Ay € A(Sy) randomly such that all pa,irb have pIObdbilitY >0

Generate an episode from Sy, Ag, following 7: Sy, Ao, K1, .. or—1,AT—1, RT
G+ 0
Loop for each step of episode, t =1T—-1,T-2,...,0:

G « "/G G RH—I

Unless the pair S;, A; appears in Sy, Ag, S1, A1...,5-1,A¢_1:
Append G to Returns(Si, Ay)
Q(S;, Ay) « average(Returns(Sy, Ay))
7(S;) + argmax, Q(S;,a)
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On-policy first-visit MC control (for e-soft policies), estimates 7 ~ T,

Algorithm parameter: small € > 0

Initialize:
m < an arbitrary e-soft policy
Q(s,a) € R (arbitrarily), for all s € 8, a € A(s)
Returns(s, a) < empty list, for all s € 8, a € A(s)

Repeat forever (for each episode):
Generate an episode following 7: Sy, Ag, R1,...,S7_1,Ar_1.Rp
G+ 0
Loop for each step of episode, t =T-1,T-2,...,0:
G+ ’)’G st RH—I
Unless the pair S;, A; appears in Sg, Ag, S1, A1...,5t-1,A;_1:
Append G to Returns(Sy, Ay)
Q(S;, Ay) < average(Returns(Sy, Ay))
A* « argmax, Q(S;,a) (with ties broken arbitrarily)

For all a € A(S;):
T @} TI—r
i { s/m&’ if g £ 4"
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