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Autonomous agents can achieve more by working to-
gether in a team than if each agent acted alone, but disagree-
ments about exactly how to accomplish a group task will
arise (e.g., over subtask assignment). The goal of this work
is to develop a negotiation mechanism that is suitable for
agents involved in a collaboration.

A significant problem in multi-agent systems is that there
is no central authority to settle disagreements. Even though a
resolution may be globally optimal from the group perspec-
tive, an individual agent will not agree to a deal unless that
deal is in its own self-interest. For this reason, search tech-
niques that find some globally optimal resolution, such as
one that seeks to maximize the sum of the utility of agents
in the group (Sandholm 1998) are not directly applicable.
For example, even though an outcome that gives $5 to each
robot may maximize a group’s gain, a self-interested robot
would prefer an outcome of $6, even if that left another robot
with $1.

Much work in AI on negotiation has adopted methods
from the economic field of game theory(Kraus, Wilkenfeld,
& Zlotkin 1995; Ephrati & Rosenschein 1991) and has fo-
cused on the design of negotiation mechanisms (or proto-
cols) that guaranteestability, that is, the incentive for agents
to adhere to the strategies prescribed by the mechanism de-
signer.

There is a mismatch between these approaches and the
needs of agents negotiating in the context of a collaboration.
Game theoretic approaches assume that the evaluation of an
agent’s preferences is cost-free. Additionally, work based
on bargaining assumes common knowledge of agents’ pref-
erences. Voting can be applied to more general settings but
at the cost of wasting resources (i.e., by an externally im-
posed tax).

Similarly, familiar auction mechanisms where agents can
bid for tasks do not meet the needs of collaborative agents.
Arguments for efficiency and stability in auctions assume
that there will be a large number of agents bidding on a given
item.
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We argue that negotiation among collaborators requires a
new approach and use the SharedPlans formalism for col-
laboration (Grosz & Kraus 1999) to identify several impor-
tant properties of such negotiations which conflict with the
assumptions of game-theoretic mechanisms. Specifically,
negotiations among collaborators are integrative instead of
zero-sum; they are frequent, so resources squandered can
quickly accumulate; the evaluation of collaborators’ pref-
erences involves costs; and frequently only one agent in a
group is capable of performing a given task. Thus, in the set-
ting of collaborative activity, the properties of outcome ef-
ficiency, minimization of preference computation, and sim-
plicity are more important than stability.

We describe a new mechanism called Blind Mediation
(BM) that can be applied in a collaborative setting. BM im-
plements an anytime search algorithm through the space of
possible agreements a group could make. It has the desir-
able properties of outcome efficiency, minimization of pref-
erence computation and simplicity. Simulations have shown
that the performance of BM (in terms of long term efficiency
and decreased computation cost) is significantly superior to
full revelation of preferences and negotiations among peo-
ple.
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