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1 Introduction

In the current paper we propose justification statuses afraemts based on the notion of complete la-
bellings. One of the main advantages of our proposal is thedtows for a more fine-grained notion of a

justification status than is provided by the traditionalessions-based approaches. In particular, it allows
for six distinct justification statuses (strong accept, kvaecept, strong reject, weak reject, undetermined
border line and determined border line) which corresporit different levels of acceptance and rejection.
Furthermore, our proposal is fully compatible with Dungpeoach [2] in the sense that it works on standard
argumentation frameworks and can be implemented usingrexasrgumentation-based proof procedures.

2 Complete Labellings

The concept of complete semantics in abstract argumentats originally stated in terms of sets of ar-
guments. It is equally well possible, however, to expreisdhncept in terms adirgument labellingsIn

the current paper, we follow the approach of [1] where a lalzphssigns to each argument exactly one
label, which can either bin, out orundec. The labelin indicates that the argument is accepted, the label
out indicates that the argument is rejected, and the labééc indicates that the status of the argument is
undecided, meaning that one abstains from an explicit jlgmwhether the argument is1 or out. The
idea of a complete labelling is that one accepts an argurffesrie rejects each of its attackers, and one
rejects an argument iff one accepts at least one of its &tacklence each complete labelling can be seen
as a reasonable position one can take in the presence of ifiectog information of the argumentation
framework.

Definition 1 ([1]). LetLab be alabelling of argumentation framewatKr, att) andLab : Ar — {in, out,
undec} be a total function. We say th&ub is acomplete labellingff it satisfies the following:

1.VA € Ar: (Lab(A) = out iff 3B € Ar : (B att AN Lab(B) = in)). and

2.VA € Ar: (Lab(A) = iniff VB € Ar : (B att A D Lab(B) = out)).

In [3], it is stated that complete extensions and compldiellangs are one-to-one related. In essence,
the set ofin-labelled arguments of a complete labelling is a completeresion (and vice versa).

3 Justification Statuses of Arguments

Our proposed justification status of an argument consistseoet of labels that could be assigned to the
argument. Hence the justification status answers the gue&tan the argument be acceptad), can the
argument be rejected{t) and is it possible to abstain from having a explicit opinfandec)”.

Definition 2. Let AF' = (Ar, att) be an argumentation framework aotl € Ar. The justification status
of A is the outcome yielded by the functighS : Ar — 2{inoutundec} gych that7S(A) = {Lab(A) |
Labis a complete labelling oA F'}.

1The full version of this paper is published in the proceesinfNMR2010 [3]



Given the above definition, one would expect there to be dffitpossible justification statuses, one
for each subset ofin, out, undec}. However two of these subsets turn out not to be possiblet &irall,
it is not possible for a justification status to fhebecause there always exists at least one complete lapellin
(the grounded labelling [1]). Furthermore, it is also imgibte for a justification status to bfin, out},
because whetn andout are both included in the justification status, therec should also be included,
as is proved in the full paper [3].

We will refer to the justification statu§in} as strong acceptto {in,undec} asweak acceptto
{in, out,undec} asundetermined borderlingo {undec} asdetermined borderlineto {out, undec} as
weak rejectand to{out} asstrong reject Hence strong accept means that the argument has to beettcept
in each reasonable position, weak accept means that thenarmcan be accepted, does not necessarily
have to be accepted but at least cannot be explicitly rajeete. An overview of the justification statuses is
provided in Figure 1.

As an example of how our notion of justification status can fygliad, consider Figure 2. Her&) is
the strongest argument (weak acceft)s the weakest argument (weak reject) aheind B are in between
(undetermined borderline). Hence, our approach is ableakenmore fine-grained distinctions than for
instance grounded or ideal semantics (which tregt®, C and D the same), credulous preferred (which
treatsA, B and D the same) and sceptical preferred semantics (which treatsandC the same). Some
connections between our approach and other approachesamney proposition 1 which is shown below.

Membership of an admissible set [2] and membership of thergted extension, of the argument itself
and of its attackers, is sufficient to determine the arguim@mtification status. The overall procedure of
doing so (of which the correctness is provided in the fullgrdf]) is shown in Figure 3. Hence, our notion
of justification status can be computed using standard iéthges for grounded semantics and admissible
semantics.
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Figure 3: determining the justi-
fication status of an argument

Figure 1: The hierarchy of justi-
fication statuses

Figure 2: An example

We now specify the connection between our notion of justificastatus and the existing approach of
grounded semantics, credulous preferred semantics,icalepteferred semantics, semi-stable semantics
and ideal semantics.

Proposition 1. Let (Ar, att) be an argumentation framework antl € Ar. It holds that (1)A is in the

grounded extension iff it is strongly accepted, &)s in at least one preferred extension ifis strongly
accepted, weakly accepted, or undetermined borderlinef (3 is in every preferred extension thehis

strongly or weakly accepted, (4) 4 is strongly accepted theA is in every semi-stable extension;Afis

weakly accepted thea is in at least one semi-stable extension, and45% in an ideal set iffA is member
of an admissible set consisting only of strongly or weakbtepted arguments.
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