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• Previous research on LLM-based multi-agent 
systems assumes the presence of either:

• a central coordinator (Abdelnabi et al. 2024)

                or

• a shared utility function (Gandhi, Sadigh, 
and Goodman 2023; Duan et al. 2024)

• In real-world, neither is typically available.

Introduction



Framework for 
utility-aware task 
decomposition 
and exchange

Introduction
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Proposed Framework

1.Utility-aware prompt
2.Per-turn proposal validation

Task: 
Decomposition and Exchange 
for mutually satisfactory 
outcomes.
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Proposed Framework

• Termination and Outcome

• Agreement

• Disagreement

• Error



Experimental Setup

• o4-mini; GPT-4.1-mini; GPT-4.1-nano

•  Baseline:
•  Removal of the utility-aware prompt
•  No per-turn validation



• LLM generated the utility table.

• Provided task description and preference

Utility Generation



• Competitive and cooperative scenarios.

Scenario



Result

• High Error rate in non-reasoning models.



Result (o4-mini)

•Cooperative

• The baseline performs better in terms of 
distance from the Pareto front.



Result (o4-mini)

•Competitive

• The proposed framework outperforms the 
baseline across all metrics.



Analysis

• Many “high-high” allocations in cooperative 
scenario



Analysis (Cooperative)

Baseline Proposed Framework

• Compromise in the proposed framework



Analysis (Competitive)

• Seeking the Pareto front in our framework.

Baseline Proposed Framework



Conclusion

• Strong models under competitive settings 
showed fast and reliable convergence.

• We will continue the empirical analysis under 
a wider range of conditions.
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