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Constraint-based Agent Negotiation Protocol for
Utilities that Change with Time

Abstract: In the area of multi-agent systems, the multi-issue negotiation problem is actively studied. In
actual negotiation problems, multiple issues are often interdependent. For this reason, this study focuses
on a negotiation problem in which multiple issues express dependency relationships with nonlinear utility
functions. In particular, we focus on the method of expressing the change in the utility space over time by
auto-negotiation. In the field of economics, utility functions that change dynamically are often assumed, and
various models have been proposed. On the other hand, the existing research on auto-negotiation focuses
only on the temporal change of the utility space—based mainly on the issues. However, changes in the utility
space over time—based on the points of argument—cannot represent changes due to constraints, which are
actual negotiation problems. In this study, we aim to realize the temporal change of the utility space from
constraints by using a compromising strategy based on constraint relaxation for shared issues and a local
issue model. In the evaluation experiment, we investigate and analyze the temporal change of the utility
space based on the constraints and show the characteristics.
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