
AIL 7022: Reinforcement Learning

Lecture 6: Policy Evaluation

Instructor: Raunak Bhattacharyya



Recap
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● History-dependent policies

● Markovian policies

● Stationary (dynamics, rewards, policies)

● FH and IFH MDP

● SSP MDP



Example of a Value Function
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Find value of 
Equiprobable policy

Off the grid actions result in 
reward -1; discount set to 0.9

Example 3.5, Sutton & Barto

http://incompleteideas.net/book/RLbook2020.pdf
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Plan: Policy Evaluation

● Without models

● Models are known

● Iterative approach

● Sampling based
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Policy Evaluation

Section 3.2, Mausam & Kolobov, and Percy Liang

https://link.springer.com/book/10.1007/978-3-031-01559-5


Value Function: Recursive Definition
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Existence and uniqueness Linear System

Section 3.5, Sutton & Barto

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


Side Problem: Expected number of Die Rolls
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What is the expected number of rolls to exceed N?



Value Function: Iterative Solution

8 Section 4.1, Sutton & Barto

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


Iterative Policy Evaluation: S&B

9 Section 4.1, Sutton & Barto

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


Iterative Policy Evaluation: M&K

10 Section 3.2, Mausam & Kolobov

https://link.springer.com/book/10.1007/978-3-031-01559-5


Example

11 Example 4.1, Sutton & Barto

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


Demo: Iterative Policy Evaluation

12 ReinforceJS, Andrej Karpathy

https://cs.stanford.edu/people/karpathy/reinforcejs/gridworld_dp.html


Theoretical Properties

13 Section 3.2.2, Mausam & Kolobov

● Convergence

● Optimality

● Termination

● Running time

https://link.springer.com/book/10.1007/978-3-031-01559-5

