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Abstract. Argumentation, initially studied in philosophy and law, has
been researched extensively in AI and Computer Science in the last two
decades. Argumentation frameworks have been shown to support several
cognitive activities, ranging from various forms of reasoning to learning.
Moreover, argumentation provides a transparent means of explanations
of these activities. Thus it is well suited to provide a bridge between
humans and machines.

Argumentation, studied in philosophy and law since ancient times, has been
researched extensively in AI and Computer Science, in the last two decades,
within the field of Computational Argumentation (see [1, 18] for early overviews
of the field, and the proceedings of the COMMA series as well as the Journal of
Argument & Computation for recent contributions). Simply stated, argumenta-
tion focuses on the resolution of conflicts, e.g. amongst opinions for or against
some conclusion, or within inconsistent knowledge repositories.

Computational Argumentation proposals often rely upon so-called argumen-
tation frameworks. In its most abstract form [8], an argumentation framework
consists simply of a set of arguments and a binary relation representing the
attacks between the arguments. By instantiating the notion of arguments and
the attack relations, different systems can be constructed and different forms
of reasoning can be supported. Structured argumentation frameworks (see [2]
for a recent overview) are logic-based argumentation frameworks specifying the
building blocks of arguments and attacks, rather than the latter directly. Various
extensions of argumentation frameworks, e.g. by modelling support, in addition
to attack, amongst arguments (see [6] for a recent overview) or by incorporating
preferences amongst arguments (e.g. as in [7]), have also been proposed, widening
the representation and reasoning capabilities that argumentation can support.

Argumentation frameworks have been shown to correspond to a variety of ex-
isting formalisms to model several forms of reasoning, including classical propo-
sitional reasoning [17], non-monotonic reasoning [8, 3], paraconsistent reason-
ing [17] and (some forms of) decision-making (e.g. see [10, 4, 15]). Argumenta-
tion can also support dialogues between intelligent entities[11] as well as several
inter-agent interactions, including games [8, 14]. Moreover, argumentation has
been used to aid or improve machine learning, in several ways (see [5]) for a
recent overview): during learning, to improve performances, after learning, to
process the output of standard machine learning techniques, or instead of learn-
ing, to re-interpret the learning process. When used during or after machine



learning, argumentation serves as a symbolic layer combined with statistical
machine learning.

In addition to supporting various cognitive activities, ranging from reasoning
to learning, argumentation provides a transparent means of explanations of these
activities, in the forms of debates between two parties (a proponent and an
opponent), e.g. as in [20, 12, 13], or in other forms, extracted from these debates
(e.g. using natural language as in [20] or as sets of literals as in [19]).

Thus, argumentation is well suited to provide a bridge between humans and
machines [16]. Indeed, it can be used to “reason on behalf” of humans, and then
explain to and debate with humans the output of this reasoning so that humans
can decide whether or not to follow recommendations, or refine these so that
they suit their need, in the spirit of [9].
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