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Restless Multi-Armed Bandit (RMAB) Problem

• RMAB problem: Similar to MAB problem, but 

evolves as a Markov chain regardless of whether 

it is selected

• Objective: Minimize Regret

Select 𝐾 arms to activate.



Piecewise Stationary (PS)-RMAB Problem

• PS-RMAB: RMAB but each arm's transition kernel and/or reward distribution may change once in 
a while.

• Excess Regret: Measures the reward gap to a dynamic oracle that knows all . 

• Challenge: 

• The locations ( ) and the number ( ) of change 

points are unknown.

• Samples are not i.i.d.



Bandit base algorithm to deal with 

exploration vs exploitation

Force exploration to ensure 

sufficient samples to detect 

change

Challenge: How to balance the regret between the forced exploration and delay when is unknown?

Modularized Framework



Proposed Forced Exploration: Diminishing Exploration

Automatically adapt to the segment lengths

When segments are short: 

Resets make us explore more frequently

When segments are long: Regrets caused by larger 

delay are compensated by fewer exploration 
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