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Editorial
Journées d’Intelligence Artificielle Fondamentale

Les Journées d’Intelligence Artificielle Fondamentale (JIAF) constituent un rendez-vous annuel de la com-
munauté francophone travaillant sur I’Intelligence Artificielle Fondamentale. Les thématiques de recherche sont
relatives aux méthodes et outils fondamentaux de I'Intelligence Artificielle. Les journées sont composées d’ex-
posés de synthése, permettant a la communauté de découvrir des thématiques connexes au travers d’exposés de
spécialistes, et de communications sélectionnées par le comité de programme.

Les thématiques de recherche des JIAF sont relatives aux méthodes et outils fondamentaux de I'Intelligence
Artificielle :

— Définition de modéles de représentation des informations (croyances, connaissances, préférences, obliga-
tions et permissions, actions, incertitude, confiance, réputation) : langages des logiques classiques ou non
classiques, modeéles possibilistes, ontologies, langages a base de contraintes, représentations graphiques,
etc.

— Définition et automatisation de raisonnements sur ces informations : raisonnement spatio-temporel, dy-
namique des informations, révision de croyances, fusion d’informations symboliques, raisonnement par
argumentation, raisonnement causal, raisonnement abductif, raisonnement a partir de cas, etc.

— Mise au point de méthodes de codage des informations et d’algorithmes de traitement e [cades : compi-
lation de connaissances, SAT, contraintes, ASP, etc.

— Modélisation formelle de I'interaction : entre utilisateurs et systémes informatiques, entre entités infor-
matiques autonomes (agents), intégration de ces deux aspects dans les divers agents conversationnels,
agents de recherche, assistants personnels.

— Choix social, théorie des jeux, algorithmes pour les jeux.

— Pour des objectifs de décision, planification, ordonnancement, diagnostic, apprentissage et dans di [érknts
contextes d’application, comme par exemple le Web sémantique.

Ces 15émes Journées d’Intelligence Acrtificielle Fondamentale (JIAF 2021) ont eu lieu du 1 au 2 juillet 2021,
dans le cadre de la Plate-Forme Intelligence Artificielle (PFIA). Les éditions précédentes se sont déroulées a
Angers (en ligne - 2020), Toulouse (2019), Amiens (2018), Caen (2017), Montpellier (2016), Rennes (2015),
Angers (2014), Aix-en-Provence (2013), Toulouse (2012), Lyon (2011), Strasbourg (2010), Marseille (2009),
Paris (2008) et Grenoble (2007).

Zied Bouraoui, Sylvie Doutre
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Constrained Incomplete Argumentation Frameworks
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Constrained Incomplete Argumentation Frameworks

Jean-Guy Mailly
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Résumé

Des opérations comme le changement ou la fusion de
croyances ont été adaptées au formalisme de I’argumenta-
tion abstraite. Cependant, ces opérations peuvent nécessi-
ter I’expression d’une certaine forme d’incertitude ou de
disjonction dans le résultat, ce qui n’est pas représentable
au moyen de systémes d’argumentation classiques. Pour
cette raison, certaines approches de révision ou de fusion
de systemes d’argumentation produisent un ensemble de
systéemes d’argumentation ou d’extensions, représentant en
quelque sort une disjonction de systéemes/d’extensions. En
paralléle, la notion de systéemes d’argumentation incom-
plets a été proposée. 1l s’agit de systémes d’argumentation
dans lesquels I’existence de certains arguments ou attaques
peut étre incertaine. Un systéeme d’argumentation incomplet
peut étre associé a un ensemble de completions, c’est-a-dire
des systemes d’argumentation classiques qui correspondent
aux di [érents fagons de « résoudre I’incertitude ». Ces sys-
témes incomplets peuvent sembler étre de bons candidats
pour une représentation compacte d’une « disjonction »
de systémes d’argumentation, mais nous prouvons que ce
modéle n’est pas su [sathment expressif pour représenter
n’importe quelle disjonction. Ensuite nous introduisons les
systemes d’argumentation incomplets avec contrainte, qui
ajoutent au systeme une formule propositionnelle qui déter-
mine quelles complétions doivent étre utilisées pour raison-
ner. Nous prouvons que ce modele est su [sarhment expres-
sif pour représenter n’importe quel ensemble de systéemes
d’argumentation ou d’extensions, sans pour autant provo-
quer une augmentation de la complexité du raisonnement
par rapport aux systémes d’argumentation incomplets pré-
existants. Enfin, nous montrons que notre nouveau forma-
lisme peut étre utilisé pour modéliser le forcage d’exten-
sions.

Abstract

Operations like belief change or merging have been
adapted to the context of abstract argumentation. However,
these operations may require to express some uncertainty or
some disjunction in the result, which is not representable in
classical AFs. For this reason, some of these works require a
set of AFs or a set of extensions as the outcome of the opera-
tion, somehow to represent a disjunction of AFs/extensions.
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In parallel, the notion of Incomplete AFs (IAFs) have been
developed recently. It corresponds to AFs where the exis-
tence of some arguments or attacks may be uncertain. Each
IAF can be associated with a set of classical AFs called com-
pletions, that correspond to di [erknt ways of “resolving the
uncertainty". While these IAFs could be good candidates
for a compact representation of a “disjunction” of AFs, we
prove that this model is not expressive enough. Then we in-
troduce Constrained IAFs, that include a propositional for-
mula allowing to select the set of completions used for rea-
soning. We prove that this model is expressive enough for
representing any set of AFs, or any set of extensions. More-
over, we show that the complexity of credulous and skepti-
cal reasoning is the same as in the case of IAFs. Finally, we
show that CIAFs can be used to model extension enforce-
ment.

1 Introduction

Representing uncertainty and reasoning with uncertain
information is of utmost importance in artificial intelli-
gence. Indeed, there are many reasons that may lead an
intelligent agent to face uncertainty or impossibility to
choose between alternatives. For instance, she can receive
information from di Cerknt sources, which can have dif-
ferent degrees of reliability. This information can be in-
compatible with her previous knowledge, or with informa-
tion provided by other sources. This kind of problem can
be formalized as belief change operations (“How to incor-
porate a new piece of information to my knowledge if it
is not logically consistent?") [1, 19, 20] or belief merging
(“How to give a coherent representation of several agent’s
knowledge even if they are globally inconsistent?") [21].
In this kind of application, a simple way to deal with the
uncertainty of the result is the logical disjunction : if the
result of revising an agent’s knowledge is “I am not sure
whether a is true or b is true.”, then it can be expressed
with a [ChlHowever, there are formalisms where this kind
of simple representation of undecidedness cannot be done.
For instance, in abstract argumentation frameworks (AFs)



[16], either there is certainly an attack between two argu-
ments, or there is certainly no attack between them. But an
agent cannot express something like “I am not sure whether
a attacks b or not." AFs have been extended in this direc-
tion : Partial AFs (PAFs) [8] allow to represent uncertain
attacks. Later, Incomplete AFs (IAFs) [6, 5] have been pro-
posed, as a generalization of PAFs where also arguments
can be uncertain. Reasoning with a PAF or an IAF is pos-
sible thanks to a set of completions, that are classical AFs
that correspond to the di [erent possible worlds encoded in
the uncertain information. While this framework allows to
express uncertainty in abstract argumentation in a rich way,
there are still situations that cannot be modeled. Consider,
e.g., that an agent faces the information “Either a attacks b,
or b attacks a, but | am not sure whether is true.”. There is
no way to represent this information with an IAF. Howe-
ver, this may be necessary in some situations. For instance,
several adaptations of belief change [10, 12] or merging
[8, 13] to abstract argumentation lead to results that can
contain such an uncertainty over the result, impossible to
be represented by a single AF. So, these works propose to
represent the “disjunction™ in the result as a set of AFs, or
even as a set of extensions (and it is also known that not
every set of extensions can be represented by a single AF
[17]).

In this paper, we define a generalization of 1AFs, that
adds a constraint to it. The constraint in a Constrained IAF
(CIAF) is a propositional formula that allows to specify
which subset of the completions of the IAF should be used
for reasoning. We show that this framework is more ex-
pressive than 1AFs, in the sense that any set of AFs can be
the set of completions of a CIAF. Also, any set of exten-
sions can be obtained from (the completions of) a CIAF.
We prove that, despite being more expressive than 1AFs,
the complexity of credulous and skeptical reasoning does
not increase compared to |AFs, under various classical se-
mantics.

Interestingly, we also identify a relation between our
CIAFs and extension enforcement [3]. This operation
consists in modifying an AF s.t. a given set of arguments
becomes part of an extension. Classical enforcement opera-
tors are based on expansions, i.e. addition of arguments and
attacks s.t. the attack relation between former arguments
remain unchanged. Theoretical results show under which
conditions enforcement is possible under expansions. Ho-
wever, these results may suppose the possibility to perform
unnatural expansions, like adding a new argument that at-
tacks all the undesired arguments. In a real dialogue, such
an “ultimate attacker”, that defeats every unwanted argu-
ment, is not likely to exist. We show that completions of a
CIAF can be used to model the set of expansions that are

available to an agent, and then enforcement is possible i ]

the desired set of arguments is credulously accepted w.r.t.
the CIAF.

Jean-Guy Mailly

The paper is organized as follows. Section 2 describes
background notions of abstract argumentation. Our first
contributions are presented in Section 3 : the definition of
CIAFs, the properties of the framework regarding its ex-
pressivity, and finally the computational complexity of cre-
dulous and skeptical acceptance. Then in Section 4, we
show how CIAFs can be used to model scenarios of ex-
tension enforcement. We discuss related work in Section 5,
and finally Section 6 concludes the paper and highlights
some topics of interest for future research.

2 Background

2.1 Dung’s Abstract Argumentation

Abstract argumentation was introduced in [16], where
arguments are abstract entities whose origin or internal
structure are ignored. The acceptance of arguments is pu-
rely defined from the relations between them.

Definition 1 (Abstract AF). An abstract argumentation fra-
mework (AF) is a directed graph F = [A, R[where Ais a
set of arguments, and R [CAIx A is an attack relation.

We say that a attacks b when (a, b) [R. If (b,c) [Ralso
holds, then a defends ¢ against b. Attack and defense can
be adapted to sets of arguments : S [A attacks (respec-
tively defends) an argument b [CA if @13 that attacks
(respectively defends) b.

Example 1. Let F = [A,R[dbe the AF depic-
ted at Figure 1, with A = {a,b,c,d,e} and R =
{(b,a), (c,a),(c,d),(d,b), (d,c), (e, a)} Each arrow repre-

@—®
=
Figure 1 - The AF F

sents an attack. d defends a against both b and c, since
these are attackers of a that are, in turn, both attacked by
d.

In [16], Dung introduces di [erent semantics to evaluate
the acceptability of arguments. They are based on two basic
concepts : conflict-freeness and admissibility.

Definition 2 (Conflict-freeness and Admissibility). Given
F = [A,RGha set of arguments S [CAlis :
— conflict-free i (Tla,b 9, (a,b) [R;
— admissible i Ciflis conflict-free, and defends each a []
S against each of its attackers.

We use cf(F) and ad(F ) for denoting the sets of conflit-
free and admissible sets of an argumentation framework F .
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