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3. Upper Bounding Regret using Optimism
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we can control!


And this is related 
to our policy πn

Recall simulation lemma — the lemma measures the difference of a 
policy under two MDPs
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SAN = H SAN

𝔼 [RegretN] ≤ 2H2S AN ln(SAHN/δ) + 2δNH Set δ = 1/(HN)

≤ 2H2S AN ⋅ ln(SAH2N2) = Õ (H2S AN)



High-level Idea: Exploration or Exploitation Tradeoff

Upper bound per-episode regret: V⋆
0 (s0) − Vπn

0 (s0) ≤ ̂V n
0(s0) − Vπn

0 (s0)

1. What if ? ̂V n
0(s0) − Vπn

0 (s0) ≤ ϵ

2. What if  ? ̂V n
0(s0) − Vπn

0 (s0) ≥ ϵ

Then  is close to , i.e., we are doing exploitationπn π⋆

ϵ ≤ ̂V n
0(s0) − Vπn

0 (s0) ≤
H−1

∑
h=0

𝔼s,a∼dπn
h [bn

h(s, a) + ( ̂P n
h( ⋅ |s, a) − Ph( ⋅ |s, a)) ⋅ ̂V n

h+1]
We collect data at steps where bonus is large or model is wrong, i.e., exploration


