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(see [EMM02, MT04])

Θ ( n
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R(T ) = E [
T

∑
t=1

rt(a*) − rt(At)]
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2. Run an -BAI algorithm on this subset: (ε, δ′￼)
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log

n − m
nδ )



Why this is enough?



Why this is enough?

μ1 0.5 0.5 0.5 0.5 0.5 0.5 μ1 = 0.5 + ε :ℋ1



Why this is enough?

μ1 0.5 0.5 0.5 0.5 0.5 0.5 μ1 = 0.5 + ε :ℋ1

 :ℋj μ1 0.5 0.5 μj 0.5 0.5 0.5 μj = 0.5 + 2ε



Why this is enough?

μ1 0.5 0.5 0.5 0.5 0.5 0.5 μ1 = 0.5 + ε :ℋ1

 :ℋj μ1 0.5 0.5 μj 0.5 0.5 0.5 μj = 0.5 + 2ε

Discard arms  on  j1, j2, …, jn−m ℋ1



Why this is enough?

μ1 0.5 0.5 0.5 0.5 0.5 0.5 μ1 = 0.5 + ε :ℋ1

 :ℋj μ1 0.5 0.5 μj 0.5 0.5 0.5 μj = 0.5 + 2ε

Discard arms  on  j1, j2, …, jn−m ℋ1

Arm  should be retained on  jk ℋjk



Why this is enough?

μ1 0.5 0.5 0.5 0.5 0.5 0.5 μ1 = 0.5 + ε :ℋ1

 :ℋj μ1 0.5 0.5 μj 0.5 0.5 0.5 μj = 0.5 + 2ε

Discard arms  on  j1, j2, …, jn−m ℋ1

Arm  should be retained on  jk ℋjk

⇒
Distinguish  and ℋjk ℋ1



Why this is enough?

μ1 0.5 0.5 0.5 0.5 0.5 0.5 μ1 = 0.5 + ε :ℋ1

 :ℋj μ1 0.5 0.5 μj 0.5 0.5 0.5 μj = 0.5 + 2ε

Discard arms  on  j1, j2, …, jn−m ℋ1

Arm  should be retained on  jk ℋjk

⇒
Distinguish  and ℋjk ℋ1

 samplesΩ ( 1
ε2

log
n − m

nδ )



Why this is enough?

μ1 0.5 0.5 0.5 0.5 0.5 0.5 μ1 = 0.5 + ε :ℋ1

 :ℋj μ1 0.5 0.5 μj 0.5 0.5 0.5 μj = 0.5 + 2ε

Discard arms  on  j1, j2, …, jn−m ℋ1

Arm  should be retained on  jk ℋjk

⇒
Distinguish  and ℋjk ℋ1

 samplesΩ ( 1
ε2

log
n − m

nδ )

Technical difficulties:



Why this is enough?

μ1 0.5 0.5 0.5 0.5 0.5 0.5 μ1 = 0.5 + ε :ℋ1

 :ℋj μ1 0.5 0.5 μj 0.5 0.5 0.5 μj = 0.5 + 2ε

Discard arms  on  j1, j2, …, jn−m ℋ1

Arm  should be retained on  jk ℋjk

⇒
Distinguish  and ℋjk ℋ1

 samplesΩ ( 1
ε2

log
n − m

nδ )

Technical difficulties:
• Success retention  distinguish  and ⇎ ℋjk ℋ1



Why this is enough?

μ1 0.5 0.5 0.5 0.5 0.5 0.5 μ1 = 0.5 + ε :ℋ1

 :ℋj μ1 0.5 0.5 μj 0.5 0.5 0.5 μj = 0.5 + 2ε

Discard arms  on  j1, j2, …, jn−m ℋ1

Arm  should be retained on  jk ℋjk

⇒
Distinguish  and ℋjk ℋ1

 samplesΩ ( 1
ε2

log
n − m

nδ )

Technical difficulties:
• Success retention  distinguish  and ⇎ ℋjk ℋ1

•  are randomizedj1, j2, …, jn−m



Why this is enough?

μ1 0.5 0.5 0.5 0.5 0.5 0.5 μ1 = 0.5 + ε :ℋ1

 :ℋj μ1 0.5 0.5 μj 0.5 0.5 0.5 μj = 0.5 + 2ε

Discard arms  on  j1, j2, …, jn−m ℋ1

Arm  should be retained on  jk ℋjk

⇒
Distinguish  and ℋjk ℋ1

 samplesΩ ( 1
ε2

log
n − m

nδ )
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• Success retention  distinguish  and ⇎ ℋjk ℋ1

•  are randomizedj1, j2, …, jn−m
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Our Results

Problem Target Bound

      -BAR Sample 
complexity

   -BAR Sample 
complexity

   -BAR Regret                                                                        ,

(ε, δ) Θ ( n − m
ε2

log
n − m

nδ )
ε Θ ( (n − m)3

n2ε2 )
ε O ( (n − m)2

nε (1 +
m

n − m )) Ω ( (n − m)2

nε )
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Is there a unified algorithm with both small sample complexity and 
small regret?

What is the minimum regret needed for -BAR?ε

Is there a trade-off between sample complexity and regret?


