Good Explanations for Formal Argumentation
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In recent years, explainable AI (XAI) has received much attention, mostly directed at new
techniques for explaining decisions of (subsymbolic) machine learning algorithms [11]. However,
explanations traditionally also play an important role in (symbolic) knowledge-based systems [8].
Computational argumentation is one research area in symbolic Al that is frequently mentioned in
relation to XAl For example, arguments can be used to provide reasons for or against decisions
[1, 8, 9]. The focus can also be on the argumentation itself, where it is explained whether and
why a certain argument or claim can be accepted under certain semantics for computational
argumentation [5, 6, 7]. It is the latter type of explanations that we are interested in.

Two central, related concepts in computational argumentation are abstract argumentation
frameworks [3] — sets of arguments (abstract entities) and the attack relations between them
— and structured or logical argumentation frameworks [2] — where arguments are constructed from
a knowledge base and a set of rules and the attack relation is based on the individual elements in
the arguments. Common for argumentation frameworks, whether abstract or structured, is that
we can determine their extensions, sets of arguments that can collectively be considered as accept-
able, under different semantics [3]. In XAI terms, this is very much a global explanation - what
can we conclude from the model as a whole? However, as formal argumentation is being applied
in real-life Al systems with lay-users, we would rather have a simpler, more compact explanation
for the acceptability of individual arguments or claims — this is a local explanation for a particular
decision or conclusion [4].

An important aspect of a good explanation, is that the receiver of the explanation understands
the decision and trusts the system. To this end it is important to incorporate findings from
the social sciences on how humans request, generate, interpret and evaluate explanations such
as discussed in e.g., [9, 10, 11]. Although the discussion and implementation of these findings
and their implications for artificial intelligence systems are usually aimed at machine learning
applications, many are applicable to explanations for argumentation-based decisions as well. We
will therefore discuss the most important of these findings for explanations in the context of
formal argumentation. Along the way, further advantages of argumentation in an XAI context
will become clear as well.
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