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Multi-Agent Systems & Resource Allocation

Team & Task Assignment Fleets of Autonomous Robots

Content Distribution Networks Multiple Funding Sources for Projects
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How do defective agents affect system performance?

How can we design utilities that are robust?
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Resource Allocation Problems
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Goal: Design      to maximize efficiency guarantees
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How should we design robust utility functions?



Optimal Utility Rules
Proposition 1 

Easy to find
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Covering Problems
Each resource has a value that is contributed to the welfare 
when covered by at least one agent

Theorem [Gairing 2009]
Optimal utility design

where

with

What do stubborn agents cause?

How much can we improve robustness?
&

What do we sacrifice in the nominal setting?



Trade-off in Covering
Theorem 2 



Failure Prone Agents
Each agent ‘fails’ (does not contribute to the welfare) w.p.



Corollary 1

Failure Prone Agents
Each agent ‘fails’ (does not contribute to the welfare) w.p.



Failure Prone Agents in Covering Problems



Conclusions

• For a more robust design, higher utility for 
more overlap

• Trade-off between nominal and robust
performance guarantees
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