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a single arm

Budget: α =
1
2
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Optimal state distribution = uniform
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• LP-priority policy gives the states a priority order

• In the -armed system, the policy starts pulling arms in the state with the highest priority, 
and then goes down the order until it has pulled  arms

N
αN

LP-priority policy

16

0 1 2 3 4 5 6 7

Preferred action: active Preferred action: passive

What priority order would you assign to the states in this example?

LP-index: 1 > 2 > 3 > 0 > 7 > 6 > 5 > 4
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Collecting basically no reward!
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LP-priority: Why suboptimal?

Priority order: 1 > 2 > 3 > 0 > 7 > 6 > 5 > 4
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Follow the virtual action even when an arm is a bad arm

The SA assumption assumes that the states will couple again 
within a finite time
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Little’s law:


𝔼[# bad arms] = rate of generating bad arms × 𝔼[time being a bad arm]

Θ( N) constant
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Summary
• We considered the restless bandit problem with 

average reward in the large  regime

• We propose a policy named Follow-The-Virtual-Advice 

(FTVA), which achieves an  optimality gap 
without UGAP


• Discrete-time setting: our result needs an intuitive 
synchronization assumption


• Continuous-time setting: our result does not need any 
assumptions beyond the standard unichain

N

O(1/ N)
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