
AIL 7022: Reinforcement Learning

Lecture 8: Model-Free PE & Finding Policies

Instructor: Raunak Bhattacharyya



Towards Model-Free Policy Evaluation
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Source, Simulator

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.wikihow.com%2FPlay-Blackjack&psig=AOvVaw1_HZioS04Zm5PLQKzcebK5&ust=1755151796602000&source=images&cd=vfe&opi=89978449&ved=0CBgQjhxqFwoTCKik8I2Qh48DFQAAAAAdAAAAABAT
https://www.arkadium.com/games/blackjack/


Monte Carlo Policy Evaluation

3 Section 5.1, Sutton & Barto

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


Off-Policy Prediction via Importance Sampling
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Plan

● Incremental MC algorithm

● Off-policy prediction using IS

● Finding policies

● Assignment Overview



Off-Policy Prediction via Importance Sampling

6 Section 5.5, Sutton & Barto

IS Monte Carlo

Coverage assumption

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


Incremental Approach

7 Section 17.1, Kochenderfer

https://algorithmsbook.com/files/chapter-17.pdf


Incremental Approach

8 Section 2.4, Sutton & Barto

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


Incremental Model-Free Policy Evaluation
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New estimate Old estimate Target



Monte Carlo vs. Dynamic Programming
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Why do both approaches give estimates and not the actual value function until they converge?

Target for Monte Carlo

Target for DP



Monte Carlo vs. Dynamic Programming
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Target for Monte Carlo

Target for DP

Uses a sample of the real thing

Target not created using the real value function but rather the current estimate: Bootstrapping

But not the expectation, just a single sample

Does compute expectations. Uses known model

Section 6.1, Sutton & Barto

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


Finding Policies
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q: Action-Value function

Section 4.2 & 3.5, Sutton & Barto13

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


v & q

Section 3.5, Sutton & Barto14

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


Policy Improvement

Section 4.2, Sutton & Barto15

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


Policy Improvement

Section 4.2, Sutton & Barto16

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


Optimal Policies and Value Functions

Section 3.6, Sutton & Barto17

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


Bellman Optimality Equations

Section 3.6, Sutton & Barto18

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

