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Abstract Argumentation

a b c d

a b c da b c da b c da b c d

I AF = (Arg ,R)
I E ⊆ Arg is admissible (AD) iff

1. E is conflict-free, i. e., there are no arguments A,B ∈ E with
(A,B) ∈ R and

2. E defends every A ∈ E ,

and it is called complete (CO) if, additionally, it satisfies

3. if E defends A then A ∈ E .

I a complete extension E
I is grounded (GR) if and only if E is minimal,
I is stable (ST) if and only if

Arg = E ∪ {B | ∃A ∈ E : (A,B) ∈ R}.
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Motivation

Masks reduce the spread of
the COVID-19 virus.

What? Where did
you get that from?

Thats nonsense!
Masks are useless!

From the internet!
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Abstract Argumentation Framework with Fallible Evidences

Definition
An abstract argumentation framework with fallible evidence
(AAFE) F is a tuple F = (Arg ,R, E , δ, µ)
where

I Arg is a set of arguments,

I R ⊆ Arg × Arg is the attack relation,

I E is a set of evidence,

I δ : A→ 2E assigns to each argument a set of evidence, and

I µ : E → N is the evidence cost function.
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Example

Consider the argumentation framework with fallible evidence
F = (Arg ,R, E , δ, µ)

Arg = {a, b, c , d , e, f }
R = {(a, b), (b, c), (d , c), (e, c), (e, d), (f , e)}
E = {e1, e2, e3, e4}

δ(a) = {e1} δ(b) = {e1, e2} δ(c) = {e2}
δ(d) = {e3} δ(e) = {e3, e4} δ(f ) = {e3, e4}
µ(e1) = 2 µ(e2) = 6 µ(e3) = 3 µ(e4) = 9

a b c d e f

e1 e2 e3 e4

2 6 3 9
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Example

Agent wants to know if an argument is accepted with respect to a
semantics and the available evidences.

a b c d e fa b c d e f

e1 e2 e3 e4e1 e2 e3 e4

2 6 3 9

I Attempt to retrieve the entire set of evidence
E1 = E = {e1, e2, e3, e4}.
Cost: 20

I Attempt to retrieve E2 = {e1, e2}.
Cost: 8
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Problem

Ideally, the agent should aim to minimize the cost associated with
the evidence retrieval, in order to guarantee the acceptance status
of the corresponding argument.

σ-◦-Uaafe

Given: An AAFE F , an argument aquery , a set of available

evidence Ê , K ∈ N
Output: YES if K is an upper bound of the costs, such that

the acceptance status of aquery does not change with
respect to σ and ◦.
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Conclusion

σ σ-cred-Uaafe σ-skep-Uaafe

GR NP − c NP − c
AD ΠP

2 -c trivial
CO ΠP

2 -c NP − c
ST ΠP

2 -c ΣP
2 -c

I Extension of AFs which models arguments being backed by
evidences, which

1. are may not be available and
2. have a cost to be retrieved

Future work ideas

I investigate other semantics like preferred

I weights on evidences

I argument are active if majority of evidences are available

Thanks for your attention!
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