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Abstract

In this paper, we introduce a new family of argument-ranking
semantics which can be seen as a refinement of the classi-
fication of arguments into skeptically accepted, credulously
accepted and rejected. To this end we use so-called social
ranking functions which have been developed recently to rank
individuals based on their performance in groups. We provide
necessary and sufficient conditions for a social ranking func-
tion to give rise to an argument-ranking semantics satisfying
the desired refinement property.

1 Introduction

Classifying whether an argument is accepted or rejected in
the context of a larger discussion is one of the core prob-
lems of computational models of argumentation. In abstract
argumentation, this is usually achieved by checking if an
argument is contained in a set of jointly acceptable argu-
ments, called extensions, according to one of several well-
established semantics. While these semantics provide a nat-
ural way to rank arguments based on the larger context of
the debate at hand, they only allow us to distinguish three
types of arguments: the ones that are skeptically accepted,
i.e. that are contained in every extension; the ones that are
credulously accepted, i.e. that are contained in at least one
extension; and the ones that are rejected, i.e. that are not
contained in any extension. However, this classification is
too restrictive (Amgoud and Ben-Naim 2013).

In the paper (Bengel et al. 2025), we present a true re-
finement of the classification in skeptically, credulously and
rejected arguments, by combining two strands of literature,
namely extension-ranking semantics (Skiba et al. 2021) and
social ranking functions (Moretti and Oztiirk 2017). For an
abstract argumentation framework (Dung 1995), we com-
pute a preorder over the powerset of arguments (extension
ranking) and then apply social ranking functions to receive
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Figure 1: Abstract argumentation framework F3 from Example 1.

an argument ranking that refines the classification in skepti-
cally, credulously and rejected arguments. Meaning that the
skeptically accepted arguments are ranked better than cred-
ulously accepted arguments and those are ranked better than
rejected arguments, and within each of these groupings the
arguments are also ranked. In addition, we show which ax-
iomatic properties are sufficient and necessary for a social
ranking function to give rise to such a ranking.

2 Preliminaries

An abstract argumentation framework (AF) (Dung 1995) is
a directed graph F' = (A, R) where A is a finite set of argu-
ments and R is an attack relation R C A x A. An argument
a is said to artack an argument b if (a,b) € R. We say that
an argument a is defended by a set E C A if every argument
b € A that attacks a is attacked by some ¢ € F.

A set E C A is a conflict-free (cf) set iff Va,b € FE,
(a,b) € R; admissible (ad) set iff it is conflict-free and it de-
fends its elements; complete (co) set iff it is admissible and
contains every argument it defends. We refer to these sets as
extension-based semantics o. With extension-based seman-
tics, we can define the acceptance status of any argument,
namely skeptically accepted (belonging to each o-set), cred-
ulously accepted (belonging to some o-set) and rejected (be-
longing to no o-set). Given an AF F' and an extension-based
semantics o, we use (respectively) skq(F), cred,(F') and
rej.(F') to denote these sets of arguments.

Example 1. Consider the AF F = (A, R) depicted as a
directed graph in Figure 1.

We see that Fy has three complete sets {a},{a,c} and
{a,d}. In addition, a € sk.o(F1), ¢,d € crede,(Fy), and
b € rejeo(F1).

An extension-ranking semantics (Skiba et al. 2021) maps
an AF to a preorder over the powerset of argument P(A).
These semantics are used to formalise whether a set E is
more plausible to be accepted than another set E’. Skiba et
al. (2021) have introduced extension-ranking semantics fo-
cusing on generalising Dung’s extension-based semantics.
Due to space restriction we refer the reader to Skiba et
al. (2021) for more information.

A social ranking function (Moretti and Oztiirk 2017) &



maps a preorder J on P(A) to a preorder on A. The most
prominent social ranking function is the lexicographic ex-
cellence operator (lex-cel) (Bernardi, Lucchetti, and Moretti
2019). It ranks elements based on the best sets they appear
in, proceeding lexicographically if there are ties.

3 Refining Acceptance of Arguments

Next, we combine extension-ranking semantics and social
ranking functions to refine the acceptance status of argu-
ments. Given an AF F' = (A, R), we first compute an ex-
tension ranking with respect to a given extension-ranking
semantics. Then, the resulting preorder on P(A) is used
as an input for a social ranking function, to obtain a pre-
order on A. Due to their wide domain of applicability, so-
cial ranking functions have received considerable attention
in recent years. Consequently, a number of different func-
tions can be found in the literature. (Algaba et al. 2021;
Bernardi, Lucchetti, and Moretti 2019; Haret et al. 2018;
Khani, Moretti, and Oztiirk 2019). Hence, to understand
what constitutes a good social ranking function in our con-
text, we define a general semantics using social ranking so-
Iutions with respect to an extension ranking. An argument a
is at least as strong as argument b if the social ranking func-
tion & applied to the extension ranking 7 returns that a is at
least as strong as b.

Example 2. Consider AF Fy from Example 1. Argument
a is contained in all three complete sets, while c and d are
part of one complete set each. Argument b is rejected. Con-
sequently, a =" c and q =" d. To compare c and
d further, we use the complete extension-ranking semantics
r-co (Skiba et al. 2021). The set {d} is more plausible to
accept with respect to r-co than any set containing c (except
{a,c}), thus d =" c. The entire ranking is:

lex-cel,.c, lex-cel,.c, lex-cel,.c,
a > d>-p 5 b

In Example 2, the skeptically accepted argument a is
ranked above the other arguments and the rejected argument
b is ranked below all other arguments. In between, there
are the two credulous accepted arguments ¢ and d. With
our proposed approach, we can further compare c and d, by
stating that d is a stronger argument than c. For skeptically
or rejected arguments, we can also further compare them
within their own class by using the underlying extension-
ranking semantics. Thus, >lex-celeo jg 3 true refinement of
the acceptance classification of arguments with respect to
the complete extension semantics. Besides complete exten-
sion semantics, our approach covers all of Dung’s extension
semantics (Dung 1995).

More generally, we show which axiomatic properties are
sufficient and necessary for a social ranking function and an
extension-ranking semantics to ensure that any Social rank-
ing argument-ranking semantics induces a ranking that truly
refines the acceptance status of arguments. In the admis-
sible case, the extension-ranking semantics has to gener-
alise admissibility. For the social ranking function, it has
to hold that the worst ranked sets according to the under-
lying extension-ranking can be further subdivided without

changing any strict preferences. Moreover, if every set con-
taining argument a is more plausible to accept than every set
containing b, then a should be ranked better than b.

4 Conclusion

We have combined well-known approaches from abstract ar-
gumentation with social ranking functions to define a new
family of argument-ranking semantics. The resulting se-
mantics are generalisations of the acceptance classifications
for abstract argumentation. Thus, the skeptically accepted
arguments are ranked better than credulously accepted argu-
ments and those are ranked better than rejected arguments,
and within each of these groupings the arguments are also
ranked. All the methods used are off-the-shelf approaches
and already discussed in the literature, showing the connec-
tion between social ranking function and argumentation as
well as the simplicity of this approach.
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