Lecture 6: Policy Evaluation

Instructor: Raunak Bhattacharyya




Recap

e History-dependent policies

e Markovian policies

e Stationary (dynamics, rewards, policies)
e FHandIFH MDP

e SSP MDP



Example of a Value Function
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Example 3.5, Sutton & Barto


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

Plan: Policy Evaluation

e Models are known

e |terative approach

e \Without models

e Sampling based



Policy Evaluation
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5 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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6 Section 3.5, Sutton & Barto


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

Side Problem: Expected number of Die Rolls

You roll a fair 6-sided die repeatedly.
Each roll adds the outcome (1 to 6) to your current total.

You start at total = 0.

{ What is the expected number of rolls to exceed N? }




Value Function: lterative Solution
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8 Section 4.1, Sutton & Barto


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

lterative Policy Evaluation: S&B

Iterative Policy Evaluation, for estimating V =~ v,

Input 7, the policy to be evaluated
Algorithm parameter: a small threshold 6 > 0 determining accuracy of estimation
Initialize V (s), for all s € 8T, arbitrarily except that V (terminal) = 0

Loop:
A+ 0
Loop for each s € &:
v+ V(s)
V(s) = X, w(als) Yo, p(ss7ls, @) [r + AV ()]
A < max(A, v —V(s)|)
until A < 6

9 Section 4.1, Sutton & Barto


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

lterative Policy Evaluation: M&K

Algorithm 3.1: Iterative Policy Evaluation

/[ Assumption: 7 is proper
initialize V| arbitrarily for each state
n <0
repeat
n<n+1
foreach s € S do
compute VI (s) < > g T (s, (s),s") [C(s, m)y s YV (s )]
8 compute residual, (s) < |V, 7 (s) — V7 1 ()]
9 end
10 until max g residual, (s) < €;
11 return VT
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10 Section 3.2, Mausam & Kolobov



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

Example U for the

random policy
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11 Example 4.1, Sutton & Barto


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

Demo: Iterative Policy Evaluation

GridWorld: Dynamic Programming Demo

‘ Policy Evaluation (one sweep) ‘ ‘ Policy Update H Toggle Value Iteration ’ ‘ Reset
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
rle |l ¢ | ||| * | |9 |1
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
b2 + + + + + + + + 4
0.00 0.00 0.00
» + 4
0.00 |0.00 ]0.00 [0.00 0.00 (0.00 ]0.00 |0.00 ]0.00
b2 + + + + + + + 4
R-1.0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
b2 + + + + + + + 4
R-1.0 R-1.0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
b2 + + + + + + + 4
R 1.0 R-1.0 R-1.0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
P+ |+ |+ + [+ |+ |+ |4
R-1.0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Pl e |+ |+ + |+ |+ |+ |4
R-1.0 R-1.0 R-1.0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
b2 + + + + + + + + 4
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ReinforceJS, Andrej Karpathy


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

Theoretical Properties

e Convergence
e Optimality

e Termination

e Running time

13 Section 3.2.2, Mausam & Kolobov



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

