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2. Motivation
•  LLM-based multi-agent environments have 

attracted increasing attention.
•  Previous research assumes the presence of 

either:
•  a central coordinator
                   or
•  a shared utility function

•  However, in real-world settings, neither is 
often accessible.

•  In such cases, agents need to estimate utility 
functions of other agents.

3. Proposed Framework

1.Utility-aware prompt
During negotiation, agents decompose their 
tasks while explicitly estimating their 
counterpart’s utility. In the figure, Bob infers 
that Alice favors Marketing and incorporates 
this signal into the next proposal. This helps 
the dialogue converge more quickly to a 
mutually satisfactory exchange.

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

2.Per-turn proposal validation
For every proposal, an invalid proposal is 
detected before being delivered to the 
counterpart. When flagged, the proposer 
receives targeted feedback.

Our task: agents decompose and exchange 
their tasks through negotiation to achieve 
mutually satisfactory outcomes.
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4. Experimental Setup

•  10 runs for each setting
•  five invalid proposals in a single turn to 

terminate the negotiation (Error)
•  Baseline:

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

5. Result

•  The proposed framework enables stronger 
models to converge faster and more reliably, 
especially in competitive settings.

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

1. Overview
•  We introduce a framework that enables LLM 

agents to perform task decomposition and 
exchange in a utility-aware manner.

•  We assess LLMs’ capabilities under 
competitive and cooperative settings.
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