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Off-policy vs. On-policy

Ezxercise 6.11 Why is Q-learning considered an off-policy control method? O
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Q-Learning vs. SARSA with greedy policy

Q-learning (off-policy TD control) for estimating 7 ~ 7.,

Sarsa (on-policy TD control) for estimating Q =~ ¢,

Al'g(')ri'thm parameters: step size a € (0, 1], sn?all €= 0 ‘ Algorithm parameters: step size a € (0, 1], small ¢ > 0
Initialize Q(s,a), for all s € 8*,a € A(s), arbitrarily except that Q(terminal,-) =0 Initialize Q(s,a), for all s € 87, a € A(s), arbitrarily except that Q(terminal,-) =0
Loop for each episode: Loop for each episode:

Initialize S Initialize S

Choose A from S using policy derived from @ (e.g., e-greedy)
Loop for each step of episode:
Take action A, observe R, S’

Loop for each step of episode:

Choose A from S using policy derived from @ (e.g., e-greedy)
Choose A’ from S’ using policy derived from @ (e.g., e-greedy) Take action A, observe R, S’ ,
Q(S, A) — Q(S, A) + a[R+7Q(S', A') — Q(S, A)] Q(S, A) + Q(S, A) + a[R + ymax, Q(S’,a) — Q(S, 4)]

S+ S A« A S« S
until S is terminal until S is terminal

Exercise 6.12 Suppose action selection is greedy. Is Q-learning then exactly the same
algorithm as Sarsa? Will they make exactly the same action selections and weight

updates? O
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Why should we follow an e-greedy policy? Isn’t this suboptimal?
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Q-Learning vs. SARSA

« Example: Cliff Walking
» Every transition has reward of -1, falling off the cliff gives a reward of -100 and ends the episode

* No discounting
» Assume we use e-greedy (0.1) for SARSA and Q-Learning, no decay.
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