University
of Westminster Eprints
WestminsterResearch
http://eprints.wmin.ac.uk
http://www.wmin.ac.uk/westminsterresearch

Motivation-based selection of negotiation partners.
Steve Munroe1
Michael Luck1
Mark d’Inverno2
1

School of Electronics & Computer Science, University of
Southampton
2
Cavendish School of Computer Science, University of
Westminster
Copyright © [2004] IEEE. Reprinted from 3rd International Joint Conference on
Autonomous Agents and MultiAgent Systems: AAMAS2004, pp. 1520-1521.
This material is posted here with permission of the IEEE. Such permission of the
IEEE does not in any way imply IEEE endorsement of any of the University of
Westminster's products or services. Internal or personal use of this material is
permitted. However, permission to reprint/republish this material for advertising or
promotional purposes or for creating new collective works for resale or redistribution
must be obtained from the IEEE by writing to pubs-permissions@ieee.org. By
choosing to view this document, you agree to all provisions of the copyright laws
protecting it.

The WestminsterResearch
digitalof
archive
at the University
Westminster
Eprints service at theonline
University
Westminster
aims to of
make
the research
aims
make
the research
output of
University
available
to a wider
outputtoof
the University
available
to the
a wider
audience.
Copyright
andaudience.
Moral Rights
Copyright
and
Moral
Rights
remain
with
the
authors
and/or
copyright
owners.
remain with the authors and/or copyright owners.
Users are
one
copy
for for
non-commercial
private
are permitted
permittedtotodownload
downloadand/or
and/orprint
print
one
copy
non-commercial
private
study or
distribution
andand
any any
use of
material
from within
orresearch.
research. Further
Further
distribution
use
of material
from this
within this
archive for profit-making enterprises or for commercial gain is strictly forbidden.

Whilst further
further distribution
distribution ofofspecific
specificmaterials
materialsfrom
from
within
archive
is forbidden,
within
thisthis
archive
is forbidden,
you may
mayfreely
freely
distribute
the of
URL
of the University of Westminster Eprints
distribute
the URL
WestminsterResearch.
(http://eprints.wmin.ac.uk).
(http://www.wmin.ac.uk/westminsterresearch).
In case of abuse or copyright appearing without permission e-mail wattsn@wmin.ac.uk.

Motivation-Based Selection of Negotiation Partners
Steve Munroe, Michael Luck
School of Electronics and Computer Science
University of Southampton
Southampton, UK
sjm01r, mml @ecs.soton.ac.uk


Abstract
Negotiation is key to resolving conﬂicts, allocating resources and establishing cooperation in systems of selfinterested agents. Often, an agent may have to select between different potential negotiation partners, and identifying which offers the best chance of a successful negotiation is a challenging task. However, poor selection of partners can result in failure or in inefﬁcient outcomes. To that
end, this paper describes a motivation-based mechanism to
evaluate and select between negotiation candidates. This is
achieved by a twofold process: ﬁrst, acceptable candidates
are identiﬁed using motivation-based thresholds on objective scoring measures; second, the importance of issues is
considered, and expected performance measures are evaluated accordingly. The mechanism is described and empirically evaluated.

1. Introduction
When entering a negotiation, the kinds of deals possible are affected by four main criteria: the negotiation protocol used; the strategies used by the participants; the available resources; and, the valuations placed on the resources
by the participants. Much existing work examines the inﬂuences that protocols and strategies can have on negotiation outcomes (e.g. [2, 3]), but there is less work that details
the effects of resource availability and valuation on the selection of negotiation partners and, as a consequence, the
kinds of negotiation deals that are possible.

1.1. Partner Selection for Negotiation
Selecting a negotiation partner involves the consideration of several issues against which candidates may be measured, comparing their relative performance and selecting
the best performing candidate. Exactly which issues are
considered depends largely on the particular negotiation
and the participants, with some common possibilities being price, quality, and the speed of delivery of the negotiation object by the candidate.
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When evaluating the performance of agents on particular
issues, it is common to use scoring functions, which offer a
way to relate the performance of different agents over different issues. However, agents must typically cope with environments that impose dynamic constraints on the satisfaction of goals, which must be taken into account by the scoring function. For example, an agent with a large amount of
money should score performance over an issue of price, say,
differently from an agent with little money. Such considerations need a subjective approach in which the agent is able
to rate the performance of another agent based on its current needs and constraints.

1.2. Motivation and Dynamic Constraints
One way to model the inﬂuence of agent attitudes and
dynamically changing constraints on selection criteria (typically triggered by environmental circumstances) is through
the use of motivation, which affects the choices and actions
of agents [6, 4, 1]. Motivations have an associated intensity
level, which is modiﬁed by the perception of motivationally
important features of the environment, called motivational
cues [5]. Motivations with higher intensities have greater inﬂuence over an agent’s actions than those with lower intensities.

2. Identiﬁcation of Candidates
Negotiation issues can typically be associated with a set
of possible values which, during the course of a negotiation,
may be assigned to the issue. Scoring the the expected performance of candidate negotiation partners involves forming expectations of the values a candidate will accept for a
given issue, and then evaluating that value. However, this
assumes that the issue will have a ﬁxed importance to the
agent so that the evaluation by the scoring function yields
the same score for the same expected performance at different times. However, this is unrealistic in many agent applications, where changing resource constraints may mean
that an issue may take on a greater or lesser level of importance over time.

2.1. The Importance of Issues and Goals
In order to incorporate this issue of importance into the
evaluation of performance, we link motivations to issues so
that, as a motivation increases in intensity, then so does the
issue in importance. In turn, an issue’s importance determines an acceptability threshold, which limits those values
the issue might take to those that are seen as acceptable to
an agent.
Once we have the acceptability threshold set by the importance of the issue, we then incorporate the importance
of the goal for which the negotiation has been set. Like issues, goals are associated with motivations in the model presented in [6], so that as a motivation’s intensity increases,
so does the importance of any goal that is associated with
it. The importance of the goal thus modiﬁes the acceptability threshold, so that if the goal is highly important to the
agent the acceptability threshold is altered so that more values from the set of possible values the issue might take can
be considered acceptable.

3. Evaluation of Candidates
Once an agent has updated the acceptability thresholds
for each issue in the forthcoming negotiation, it can consider the expected performance on those issues for each of
the possible negotiation candidates. In our work, we use an
historical approach in which past performance of candidates
on these issues is used to extrapolate future performance. At
this stage, the agent can discard those candidates whose expected performance does not pass the acceptability thresholds. However, of the remaining set of candidates, the scores
of each are weighted using associated motivational intensities to determine which candidate has the best overall performance given each issue’s relative importance to the agent
at that time.

4. Evaluating the Model
In order to evaluate the model we ran experiments to
check that the buyer was able to use information about potential negotiation partners gained through past interactions.
We tested this by calculating which agent, out of a set of
available seller agents, offered the optimal deal given the
buyer’s current motivational state, and then comparing this
with the actual deal found by the buyer. Each run of the
experiment lasted for 200 negotiation rounds and we performed 20 such runs with 100 candidate negotiation agents
and one buyer agent. Figure 1 shows the average variation
between the buyer-agent’s deal values and the optimal deal
values over the 20 experimental runs. It can be seen that
over time the buyer-agent eventually learns to exploit the
best seller-agents given its current motivational state, shown
by the variation line falling to 0 after negotiation number
150.
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Figure 1. Performance of Motivated Partner
Selection

Though this analysis suggests that the model is effective,
much more work is needed to explore the full range of concerns. Indeed, work is ongoing to examine the difference in
efﬁciency gains made by using motivational selection over
other selection processes.

5. Conclusion
By linking negotiation issues to motivations, agents
are able to evaluate prospective negotiation partner performance over those issues in terms of current motivational needs, so that compatible partners can be identiﬁed. As an agent’s circumstances change, the issues
involved also change in importance, and this must be considered when attempting to choose which agents to
negotiate with. We expect future work to address the development of methods for negotiation partner selection
where protocols and strategies are important decision factors.
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