Document downloaded from:
http://hdl.handle.net/10251/49586
This paper must be cited as:
Aydogan, R.; Sánchez Anguix, V.; Julian Inglada, VJ.; Broekens, J.; Jonker, C. (2014).
Computational approaches for conflict resolution in decision making: New advances and
developments. Cybernetics and Systems. 45(3):217-221.
doi:10.1080/01969722.2014.894844.

The final publication is available at
http://dx.doi.org/10.1080/01969722.2014.894844
Copyright

Taylor & Francis

Computational Approaches for Conflict Resolution in Decision
Making: New Advances and Developments
Reyhan Aydogan1, Victor Sanchez2 , Vicente Julian2 , Joost
Broekens1 and Catholijn Jonker1

1

Department of Intelligent Systems, Delft University of Technology (TU-Delft), Delft,

The Netherlands
2

Departament de Sistemes Informatics i Computacio, Universitat Politecnica de

Valencia, Spain
R.Aydogan@tudelft.nl,{sanguix, vinglada}@dsic.upv.es, joost.broekens@gmail.com,
C.M.Jonker@tudelft.nl

COnflict REsolution in DEcision MAking
Conflict is an omnipresent phenomenon in human society. It spans from
individual decision making trade-offs such as deciding what to do next (sleep,
eat, work, play), to complex scenarios including politics and business. The social
sciences, psychology, economy and biology study the nature of conflict, its
consequences, and strategies to successfully deal with it. Over the last decades
computer science has joined those disciplines and studies conflict from a
computational perspective. This special issue presents a selection of the best
papers presented at the First Workshop of Conflict Resolution in Decision
Making (COREDEMA). The workshop focussed on computational approaches
that tackle conflict in order to provide new insights and explore potential
applications. The workshop

was jointly hosted with the 12th International

Conference on Practical Applications of Agents and Multi-Agent Systems
(PAAMS), in Salamanca, Spain, from 4th to 6th June 2013..
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1. Introduction
Conflict is a ubiquitous phenomenon and arises in many areas of our lives. It
arises and needs to be dealt with in social settings, such as a group of friends deciding
on a vacation or contract negotiation in business and politics [1], as well as in individual
settings related to action selection (e.g., how to weigh one’s preferences and decide
what product to buy) . Even if we are not aware of it, we are continuously facing
conflict and attempting to solve it. Conflict resolution has a crucial role in life
evidenced by the broad range of disciplines involved in studying it, including
psychology [2], management sciences [3], game theory [4], and biology [5].

Recently, computer science, and more specifically artificial intelligence, has
emerged as a new source of scholarly works in conflict resolution. The interest of
artificial intelligence in conflict resolution lies in diverse reasons.
Firstly, computational systems have gradually shifted towards a distributed
paradigm where heterogeneous entities with different goals can enter and leave the
system dynamically and interact with each other. The World Wide Web, virtual
organizations, and multi-agent systems are examples of this kind of open systems [6,7].
Given the heterogeneity and self-interest of participant entities, conflict is an inevitable
phenomenon to arise. For instance,

dynamic bandwidth allocation in congested

networks [23], and resource or task allocation problem in distributed system [24] are
good examples of such conflict. Therefore, computational conflict resolution
mechanisms (e.g., agreement technologies [8]) are needed in order to ensure the
accomplishment of the global system goal.
Secondly, conflict resolution in human settings is not an easy task. As humans,
we have limited reasoning capabilities and even though emotions can play a
constructive role in conflict, more often than not we are biased in our judgements by
emotions and other psychological factors [9, 20]. Computational approaches can
contribute to help humans handle scenarios in which conflict arises. For instance,
computational models can be used to advise humans in conflict scenarios, and they can
be used to provide predictions about real conflict situations whose insights may be used
by humans [10,11, 21]. As another example, buyers and sellers need to decide on the
specific characteristics of their contracts in an electronic marketplace [22], and
members of a virtual organization may have different sub-goals that at some point may
be incompatible with the actions of others.

Despite the fact that computational approaches for conflict resolution have
mainly emerged in the last decades, scholars have been prolific with the variety of
methods proposed to solve this ubiquitous phenomenon. Different communities have
emerged with conflict resolution as their main research goal. For instance, automated
negotiation approaches have been proposed as set of algorithms and protocols whose
mission is providing effective deals in electronic marketplaces [12,13,14]. Researchers
in argumentation aim to solve conflicts by means of dialogue games, speech particles
and information rebuttal [16]. Researchers in multi agent systems use computational
models for conflict resolution in cooperation mechanisms for multi-robot settings [17].
In these scenarios, robots have to carry out tasks to achieve a global goal. Conflict may
be present when the action of one robot disables the actions of another robot. Therefore,
coordination and cooperation mechanism are of extreme importance. Decision support
systems have also been proposed as software tools that help human negotiators reach an
agreement in real world settings [18]. Furthermore, scholars in computational social
choice have studied how groups of agents may decide, as fairly as possible, over a set of
possible outcomes [19].
This editorial presents a selection of the best papers presented at the 1st
Workshop of Conflict Resolution in Decision Making (COREDEMA), which was
jointly organized with the 12th International Conference on Practical Applications of
Agents and Multi-Agent Systems (PAAMS), in Salamanca, Spain, from 4th to 6th June.
This workshop was the first attempt to gather different scholars from multiple areas of
knowledge tackling conflict resolution.
The first selected article, from Del Val et al., presents a mechanism that
combines incentives and local structural changes to promote cooperation in service
discovery. The work also analyzes different strategies to distribute incentives among

agents. The results show that, even in scenarios where the predominant behavior is not
collaborative, cooperation emerges.
The second article, from Pablo G. Esteban and David Ríos Insua, provides a
framework to support the decision making process of a robotic agent when it interacts
with other agents and users. The proposal avoids the common knowledge game
theoretic assumptions.
The third article, from Pierpaolo Dondio, presents a probabilistic argumentation
framework to compute the probability of acceptance of arguments under grounded and
preferred semantics. Specifically, the author proposes an algorithm which allows the
study of the sensitivity to changes in presence of reinstatement.
The fourth article, from Marco Gomes et al., is based on the hypothesis that the
attitude of a human user during a negotiation process can be inferred from context
information, and that this information could be used to provide feedback to the users in
order to guide them to a more successful outcome. In this sense, it presents an empirical
study that attempts to explore the role of stress in the negotiation style and, thus, on the
negotiation dynamics. With that purpose, the work also includes an infrastructure that
allows capturing different low level reactions from negotiators. Hence, this work
contributes to the understanding of how electronic systems can help real negotiators.
The fifth article, from Alberola et al., focuses on how intelligent storage systems
can be built to achieve optimal configurations in the smart grid. In more detail, authors
propose a self-configuration mechanism in order to provide distributed energy storage
systems with intelligent storage for improving the efficiency level. This mechanism
focuses on determining which devices are charging and supplying energy to the system
at each moment. The objective of this process is aimed at scheduling the supplying and
charging periods in order to reduce the costs for purchasing the energy demanded.

To sum up, this special issue presents articles that deal with conflict in a variety
of ways. We have contributions that propose computational systems that aid to solve
conflict between humans (Gomes et al.), contributions that study how to solve conflict
between argumentation agents (Dondio), works that study how decisions should be
taken at the individual level by software agents (Esteban and Rios), and contributions
show how conflict should be solved in computational systems composed of a large
number of self-interested entities (Del Val et al., and Alberola et al. ).
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