Lecture 11: Model-Free Prediction

Instructor: Raunak Bhattacharyya




Clarifications

e From Plto VI

e Extreme GPI in-place VI



Temporal Difference Policy Evaluation

V(S:) < V(St) + a(Rey1 +vV(St41) — V(St))
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Random Walk
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Bias & Variance

BPE(w0) = (Eplf(an)] - f(an)) + Eof(f(ao) - Enlf(z))’] + &
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Batch Setting
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Monte Carlo Control



GPI with MC evaluation

starting
V r

Starting
Qm

Qx> T




Monte Carlo Policy Evaluation

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

Input: a policy 7 to be evaluated

Initialize:
V(s) € R, arbitrarily, for all s € §
Returns(s) <— an empty list, for all s € §

Loop forever (for each episode):
Generate an episode following m: So, Ao, R1,51, A1, Ra,....S7_1,Ar_1,Rp
G+ 0
Loop for each step of episode, t =1T—1,T—-2,...,0:
G ’}/G + Rt+1
Unless St appears in So, S1,...,5t—1:

Append G to Returns(St)

9 Section 5.1, Sutton & Barto


http://incompleteideas.net/book/RLbook2020.pdf

Monte Carlo: Exploring Starts and Control

Monte Carlo ES (Exploring Starts), for estimating 7 ~ 7,

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

Loop forever (for each episode):
Choose Sy € 8, Ay € A(Sp) randomly such that all pairs have probability > 0
Generate an episode from Sy, Ag, following 7: So, Ao, R1,...,S7_1,Ar_1, Rp
G+ 0
Loop for each step of episode, t =T—-1,T-2,...,0:

G + ’YG = Rt—|—1

Unless the pair S, A; appears in Sy, Ag, S1,A1...,5:_1, As_1:
Append G to Returns(Sy, A)
Q(St, Ay) < average( Returns(Sy, Ay)) [ After every episode ]
7(St) < argmax, Q(S, a)

10 Section 5.3, Sutton & Barto


http://incompleteideas.net/book/RLbook2020.pdf

