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In his seminal paper [7], Dung introduces abstract argumentation frameworks and estab-
lishes connections with various concepts of non-monotonic reasoning, logic programming and
game theory. In Dung’s model an abstract argumentation frame (AF) is a directed graph where
vertices are arguments and edges represent attacks between arguments. Arguments are kept
abstract and no attention is given to their inner structure. However, whenever instantiating
the arguments some oddities might emerge. For example, it may even happen that logically
contradictory claims are not recognized as attacking each other. In order to avoid these pe-
culiar situations we consider semi abstract argumentation frameworks (SAF): directed graphs
(Ar,R→) where each vertex a ∈ Ar is labeled by a propositional formula over the connectives
∧, ∨, ⊃ and ¬. We say that F attacks G and write F−→G if there is an edge from an argument
labeled by F to one labeled by G.

The idea of labeling arguments in an argumentation framework with formulas is not new
([10, 11, 1]) and, in general, arguments consist in a support part and a claim. In this paper we
do not consider fully instantiated AFs, but rather focus exclusively on the logical structure of
the claim of a given argument. Consequently, we deal with a variant of Dungs AFs that still
abstracts away from the internal structure of arguments and attacks, but partly instantiates
the graph by associating its vertices with propositional formulas that represent the claims of
corresponding arguments.

In [3] attack principles that constrain the implicit attacks on claims that either logically
follow from claims of attacking arguments or that, conversely, logically entail claims of attacking
arguments are introduced. Some of the attack principles can also be partially attributed to the
’postulates’ in [10] or [2]. Relative to SAFs and to classical or possibly also weaker notions of
logical consequence (|=), we consider the following general attack principle:

(A.gen) If F−→G and G′ |= G, then F−→G′.

As instances of (A.gen) we obtain attack principles referring to all four logical connectives.
We present here only the ones concerning conjunction and implication:

(A.∧) If F−→A or F−→B, then F−→A ∧B.

(A.⊃) If F−→B, but not F−→A, then F−→A ⊃ B.

For a more detailed analysis and justification of the attack principles see [3]. In [3] has
been also investigated which set of attack principles give raise to either classical logic or –
more realistically from the argumentation point of view – to certain sub-classical logics that are
induced by fragments of the classical sequent calculus LK.

Initially, arguments and attacks have been considered only in a binary (classical) setting:
either they are present, accepted, rejected, etc, or not. More recently, proposals for graded
scenarios, where arguments and/or attacks can be of various strength have been made, see e.g.
[5, 8, 12, 13] for some important contributions along this line. In [4] the above concepts have
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been generalized to the graded scenario in a straightforward manner: a weighted semi-abstract
argumentation frame (WSAF) is a triple (Ar,R→, w), where (Ar,R→) is an SAF, and w is an
assignment of weights in [0, 1] to the attacks, i.e. to the ordered pairs of elements in Ar. We

write F
w−→ G if the weight w is assigned to F−→G. Moreover, weighed attack principles able

to characterize Gödel,  Lukasiewicz and Product logic are introduced. The specific weighted
attack principles needed to characterize  L are the following:

( Lw.&) If F
x−→ A, F

y−→ B, and F
z−→ A&B, then z = min(1, x+ y).

( Lw.⊃) If F
x−→ A, F

y−→ B, and F
z−→ A ⊃ B, then z = max(0, y − x).

As already pointed out in [4], ( Lw.&) and ( Lw.⊃) are quite hard to justify and an informal
reading of these principles requires also the possible unclear notion of independent attacks.

A way to formally justify a particular kind of the weak principles of ( Lw.&) and ( Lw.⊃)1, is
to to connect non-reversible betting games and argumentation frames that satisfy these specific
attack principles. The central idea is to understand the concept of coherence in non-reversible
betting games as being equivalent of having a weighted argumentation frame that satisfy a
specific set of attack principles.

In particular we consider the following game [9]: a bookmaker Ada proposes a book ∆
consisting of pairs (φ, α) where φ is a proposition describing an event and α some number in
the unit interval. A bettor Blaise chooses a finite subset Γ = {(φ1, α1), . . . , (φn, αn)} of ∆ and
bets λi on φi for i = 1, . . . , n. We suppose the underlying logic to be  L. The payoff from Ada
to Blaise is

P =

n∑
i=1

λi(v(φi)− αi)

where v is a valuation of the event φi in the unit interval [0, 1]. The game is non-reversible,
i.e. the bookmaker/bettor roles cannot be interchanged, if the bets λi are bound to be non
negative (λi ∈ R≥0 = {x ∈ R|x ≥ 0}). The rationality (or coherence) criteria in the sense of de
Finetti [6] that we will use, is the non-existence of a bad bet for Blaise, i.e. an element (φ, α) of
∆ and a bet δ on φ such that there is a finite subset Γ = {(φ1, α1), . . . , (φn, αn)} of ∆ and bets
λi on φi for i = 1, . . . , n which ensures to Blaise a better payoff independently of the valuation.
In other words,

n∑
i=1

λi(v(φi)− αi) > δ(v(φ)− α) for any valuation v

We can prove the following theorem.
Theorem 1: Let ∆ be a book in a non-reversible game over an MV-algebra Ar of events, the
following are equivalent:

1. There is no bad bet on φA&B or φB such that ΓA&B = {(φA, x), (φB , y)} or ΓA⊃B =
{(φA, x), (φA⊃B , z)}, respectively.

2. Every argumentation frame (Ar,R→, w) such that A&B or A ⊃ B is in Ar and w is
defined through the interpretation ι, satisfy (u Lw. &) and (u Lw. ⊃).

(u Lw.&) If F
xF−→ A, F

yF−→ B, F
zF−→ A&B, then zF ≤ xF+yF

2

(u Lw.⊃) If F
xF−→ A, F

yF−→ B, F
zF−→ A ⊃ B, then zF ≥ max{0, yF − xF } and

1 ≤ xF + zF .

1The term weak is used to refer to attack principles easier to justify as done in [3] and [4].
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