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Abstract. Two important notions within the field of classical argumentation are
undercutting defeaters and backings. The former represent an attack to an infer-
ence step, and the latter intend to provide defense against this type of attack.
Defeasible Logic Programming (DELP) is a concrete argumentation system that
allows to identify arguments whose conclusions or intermediate conclusions are
in contradiction, capturing the notion of rebutting defeater. Nevertheless, in DELP
is not possible to represent neither undercutting defeaters nor backings. The aim
of this work is to extend the formalism of DELP to allow attack and support
for defeasible rules. Thus, it will be possible to build arguments for representing
undercutting defeaters and backings.

1 Introduction

Argumentation is a form of reasoning where a claim is accepted or rejected according to
the analysis of the arguments for and against it. The way in which arguments and justifi-
cations for a claim are considered allows for an automatic reasoning mechanism where
contradictory, incomplete and uncertain information may appear. In the last decade, ar-
gumentation has evolved as an attractive paradigm for conceptualizing commonsense
reasoning [11]. As a consequence, several abstract argumentation frameworks and Rule-
Based Argumentation Systems (RBAS) were formalized (e. g. [3/4/1/10l6]]). Notwith-
standing, a usual critique to some RBAS is that certain reasoning patterns studied in
areas like legal reasoning and philosophy, which constitute important contributions to
the argumentation community, were simplified or not considered in the systems formal
definition. For instance, Pollock [9]] stated that reasoning operates in terms of reasons
that can be assembled to comprise arguments. He also established that defeasible rea-
sons have defeaters, and that there are two kinds of defeaters: rebutting defeaters and
undercutting defeaters. The former attack the conclusion of an inference by supporting
the opposite one, while the latter attack the connection between the premises and the
conclusion without attacking the conclusion directly. Another important contribution to
the argumentation field was proposed by Toulmin [[12]. He argued that arguments had to
be analyzed using a richer format than the traditional one of formal logic. Whereas a for-
mal logic analysis uses the dichotomy of premises and conclusions, Toulmin proposed
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a model for the layout of arguments that in addition to data and claim distinguishes four
elements: warrant, backing, rebuttal and qualifier.

In this work, we aim to incorporate some of these elements into a concrete RBAS
called Defeasible Logic Programming (DELP) [4]]. Briefly, DELP is a formalism that
combines argumentation and logic programming. It allows to identify arguments whose
conclusions or intermediate conclusions are in contradiction, capturing Pollock’s rebut-
ting defeaters. However, as we will show, in DELP is not possible to represent nei-
ther Pollock’s undercutting defeaters nor Toulmin’s backings. Our proposal is partly
based on [2], where a preliminary version of Extended Defeasible Logic Programing
(E-DELP) was presented. The contribution of this work is to extend the formalism of
DELP to capture undercutting defeaters and backings, allowing to build arguments that
provide reasons for or against defeasible rules.

The rest of this paper is organized as follows. In Section 2 we present an overview
of DELP and we introduce the motivation of this work. In Section 3 the extended repre-
sentational language of E-DELP is proposed, and in Section 4 the notions of defeasible
derivation, argument and defeater are introduced. Finally, in Section 5 some conclusions
and related work are commented.

2 Background and Motivation

A short explanation of DELP is included below (see [4] for full details). As in Logic
Programming, knowledge in DELP is represented using facts and rules. In addition,
DELP has the declarative capability of representing weak information in the form of
defeasible rules, and a defeasible argumentation inference mechanism for warranting
the entailed conclusions.

A defeasible logic program (de.l.p.) is a set of facts, strict rules and defeasible rules,
defined as follows. Facts are ground literals representing atomic information, or the
negation of atomic information using strong negation “~” (e. g. ~electricity or day).
Strict Rules represent non-defeasible information and are denoted Lo < L1,..., Ly,
where Lo is a ground literal and {L;};,~0 is a set of ground literals (e.g.
~night < day). Defeasible Rules represent tentative information that may be used
if nothing could be posed against it and are denoted Ly —< Ly, ..., L,, where Lg is a
ground literal and {L;};~¢ is a set of ground literals (e. g. light on —< switch on). A
defeasible rule “Head < Body” expresses that “reasons to believe in the antecedent
Body give reasons to believe in the consequent Head”. When required, a defeasible
logic program P is denoted as (I1, A) distinguishing the subset IT of facts and strict
rules, and the subset A of defeasible rules. From a program P contradictory literals
could be derived, since strong negation is allowed in the head of rules.

For the treatment of contradictory knowledge DELP incorporates a defeasible argu-
mentation formalism. This formalism allows the identification of the pieces of knowl-
edge that are in contradiction, and a dialectical process is used for deciding which
information prevails as warranted. The dialectical process involves the construction and
evaluation of arguments that either support or interfere with the query under analysis.
Briefly, an argument for a literal h, denoted (A, h), is a minimal set .A of defeasible
rules such that AUIT is non-contradictory and there is a derivation for A from AUII.



