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Recap

● Importance sampling ratios: Unweighted and Weighted

● Off-Policy Monte Carlo Control

● Incremental value estimation using weighted IS

● Algorithm
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Outline

● On-policy TD control: SARSA

● Back to TD

● Off-policy TD control: Q-Learning



Monte Carlo Control: On-policy vs. Off-policy
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Targets for MC, DP and TD
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Single sample return instead of 
real expected return

True V^pi not known and current 
estimate used instead



Back to Temporal-Difference
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Recall our journey between Monte Carlo and Temporal-Difference

How do we learn a state-action 
value function?

How does this compare to the MC 
approach?



SARSA

7 Section 6.4, Reinforcement Learning: An Introduction, Sutton & Barto

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


Windy Gridworld: Description

8 Example 6.5, Reinforcement Learning: An Introduction, Sutton & Barto

● 4 det actions

● Upward crosswind
○ Strength below grid

● Undiscounted episodic 
task
○ Reward -1 each 

timestep until G 

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


Windy Gridworld: Solution

9 Example 6.5, Reinforcement Learning: An Introduction, Sutton & Barto

● SARSA
○ Eps: 0.1
○ Alpha: 0.5
○ Q init: 0

Why MC may not be suitable in this example?

Termination not guaranteed for all policies

What does the increasing slope tell us?

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


Q-Learning

10 Section 6.5, Reinforcement Learning: An Introduction, Sutton & Barto

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


Cliff Walking

11 Example 6.6, Reinforcement Learning: An Introduction, Sutton & Barto

● 4 det actions

● Undiscounted episodic 
task
○ Reward -1 each 

timestep
○ Reward -1 cliff and 

agent back to S 

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


Cliff Walking

12 Example 6.6, Reinforcement Learning: An Introduction, Sutton & Barto

Why do Q-learning and SARSA learn different policies?

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


Implementation: Gym
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Summary & Announcements

Viva sign up link
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● Announcements
○ Sign up for Assgn 1 viva slots

■ To be held this Sat, 7/9/24

● Summary
○ TD control
○ SARSA
○ Q-Learning

https://docs.google.com/spreadsheets/d/1jP4pnGZNoLgMUnvXyYbgdAceKcNPlUI-vHTJ7Ya9FwE/edit?gid=0#gid=0

