Abstract Argumentation, Implicit Conflicts
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Abstract

Abstract argumentation is all about the art of
dealing with arguments and directed attacks be-
tween arguments. The justification status of sets
of arguments is defined via several well estab-
lished principles, called semantics. Traditionally
attacks are also called conflicts. However, as
it turns out non-trivial semantics provide an im-
plicit concept of conflict that does not coincide
with and can not be expressed through attacks.
This work is all about the why and how of implicit
conflicts.

Abstract Argumentation

An Argumentation Framework (AF) is an ordered
pair F = (X, A) where X Is a set of arguments
and A C X x X represents the attack relation.
For x,y € X and (x, y) € Awe say that x attacks
yin F and write x —Fr y.

For x ¢ Xand Y C X we say that x —r Y
(or Y —Fr X) Iif there iIs some y € Y such that
X —fg y (or y —f x), analogue for Y, Z C X
and Y —g Z. ForY C Xwecall Y=Y U{x €
X |Y —Fx}therangeof Yin F.

If the referred to AF F is obvious from context we
might drop the subscript F in above definitions.

Argumentation Semantics

A semantics o Is @ mapping assigning to each
AF F = (X, A) a collection of reasonable sets of
arguments o(F) C P(X), the set of o-extensions
of F. The intention being that for S € o(F) we
nave that S represents a collection of arguments
justified by some desired principles.

As basic principles we use conflict-freeness and
self-defense or admissibility (cf and adm); fur-
ther maximality (naive and prf, resp.), range-
maximality (stage and sem, resp.), absolute-
ness (stb), and directionality (cf2).

For S C X we define:
S € cf(F)
adm(F) C cf(F),
S € adm(F) if

if Xx,yeS=x,ty

X —S=85—x

Implicit and Explicit Conflicts

Given some AF F = (X, A), semantics ¢ and
arguments x,y € X. lfforany S o(F), x € S
implies y ¢ S, If there is no S € o(F) with
X,y € S, we say that x and y are in conflict in F
foro. If (x,y) € Aor (y, x) € Awe say that the
conflict {x, y} is explicit, otherwise the conflict is
called implicit.

An AF F = (X, A) Is called analytic for ¢ if all con-
flicts of o(F) are explicit in F. F is called quasi-
analytic if there is an analytic AF G = (X, Ag)
such that o(F) = ¢(@G). Finally F is called non-
analytic if it is not quasi-analytic.

Quasi-Analytic, Analytic AFs
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Natural Language Example, Pro and Contra of Homeopathy

NHS supports
Homeopathy

Homeopathy

Scientific studies:
Homeopathy = Placebo

Placebo works,
and even better so
if all involved
believe it iIs medicine

Observe that homeopathy might still be scam regardless of whether placebo works or not.

Preferred and Semi-stable Semantics allow non-analytic AFs

For S, T € adm(F) we define:
SeprfF) if SCT=85=T
Sesem(F) if SCT =8 =T"

Here prf(F) = sem(F) = {{ai,ao, as},
{ai, b, Xiy Ui}, {8y Biy Xiv1s Ugint } 1
The implicit conflicts {aj, xj,1} can
not be made explicit. Observe that
{ay,ar, a3} ¢ sem(F) and for sem
indeed F is quasi-analytic.

Stable Semantics allows non-analytic AFs

For S, T € cf(F) we define:

S € stage(F) if StCT"=8=T

S € stb(F) if St=X
Here one of the cf sets {a, y1, yo} and {b, xq, xo} be-
comes a stable extension as soon as the conflict {a, b}
becomes explicit. It can be shown that AFs that
are quasi-analytic for prf or sem where stb = prf or

stb = sem are also quasi-analytic for stb. Thus this AF
serves as a witness also for prf and sem.

The case with Stage Semantics

A Glimpse of CF2 Semantics

For S, T € cf(F) we define:
S € naive(F) if SCT=5=T
cf2(F) C naive(F)
S e cf2(F) if 2]
Y Z,X=Y®dZL=SNY ecf2F|y)
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