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Regret Definition:
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Note:
Here “Com” column indicates whether direct communication (rather than via collision) is allowed.
Our setting is more general and the assumption is mild. 



Challenge 1

Previous communication phase does 
not work. A player can join at any time 
and break the communication.

It is difficult to avoid collisions. 

Players do not know 
when others join the 

system.

Challenge 2

The optimal arms depend on the number 
of active players. It can change.

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.
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Players do not know 
when others leave 

the system. 



Challenge 1: 

Solution 1:

difficult to avoid collisions

Challenge 2: 
change of optimal arms

Solution 2:
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Solution 1:
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Solution 2:

Algorithmic Framework of ACE

Since player j does not 
always exploit k, others may 
also set k as exploitation arm!
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Therefore, when a player wants to enter the exploitation phase, she needs to 
find an arm k satisfying:
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Some Algorithmic Definition
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To solve Challenge 1 To solve Challenge 2
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Proof Skectch: Distingush Events via Collison Probablity

For the Adding:

0 1

collision probability axis

arm k is occupied
a player is exploiting it
the collision prob. ↑
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use the assumption that m <= K/2.



Proof Skectch
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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)



Proof Skectch

successive elimination 
technique
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Proof Skectch

successive elimination 
technique

Why m2M?
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Proof Skectch

successive elimination 
technique

Why m2M?

same for the adding 
process
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Theorem 1.

Corollory 1.
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Note: the analysis of 
UCB and RD-UCB is 

still blank.
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SUMMARY
the first paper handling asynchronization in decentralized MP-MAB

with theoretical guarantee and good empirical performance
more general setting than previous works

Summary


