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Motivation

Setting Analysis

Multi-armed Bandits is a classical decision-
making framework.

In cognitive radio networks, users join and 
leave dynamically.

Regret Definition:

Assumption:

Contribution

Problem Formulation:

Algorithm
Difficulty

Players do not know when 
others join the system.

1.  Unavoidable collisions: Previous communication phase does 
not work. A player can join at any time and break the 
communication, leading to frequent collisions. 

Players do not know when 
others leave the system.

2.  Change of optimal arms: When a player who is exploiting her 
optimal arm leaves the system, the left arms that are still 
exploited by players may become sub-optimal.

Solve Difficulty 1

Proposed Algorithm: ACE

Proof Sketch: Distingush Events via Collison Probablity

For the adding process:

collision probability axis
0 1

Intuition:
   Arm k is occupied.
   A player is exploiting it.
   The collision probability ↑.

For the Removing process:

non-collision probability axis
0 1

 Arm k is released.
 No player is exploiting it.
 The collision probability ↓.
 The non-collision probability ↑. 

the first mt optimal arms’ expectation — 
active players’ rewards (definition)

the number of active players — the number of 
active players who correctly select arms (select 

optimal arm and receive no collision) 

1. K = 20. 2. K = 50. 3. K = 100.

1. K = 20, with UCBs. 2. K = 50, with UCBs. 3. K = 100, with UCBs.
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