
Support in Abstract Argumentation

Support in Abstract Argumentation

G. Boella, D. M. Gabbay, L. van der Torre, S. Villata

University of Turin
King’s College London

University of Luxembourg

10-09-2010



Support in Abstract Argumentation

Outline

Bipolar argumentation frameworks

Methodology
Meta-Argumentation

Support using meta-argumentation
Deductive support
Defeasible support

Conclusions
Summary
Future research



Support in Abstract Argumentation

Outline

Support: a controversial notion

“The moment we want to believe something, we suddenly see all the arguments
for it, and become blind to the arguments against it.”

George Bernard Shaw

I Dung’s notion of defence: a → b and b → c

I Premises and conclusion: a1 : {y , y → x}, a2 : {x , x → k}
I New relation among arguments (BAF ): a ⇒ b and b → c
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Aim of the paper

Our approach to bipolar abstract argumentation

I reuses Dung’s principles, properties and algorithms
I models deductive support

I a ⇒ b if the acceptance of a implies the acceptance of b

I models defeasible support
I implication by default, support can be attacked

I C. Cayrol and M.-C. Lagasquie-Schiex. Coalitions of arguments: A tool for handling bipolar argumentation
frameworks. Int. J. Intell. Syst., 25(1):83109, 2010.
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Defeasible support - Example

I Tweety is a bird tb

I Tweety flies tf

I Being a bird supports the flying ability, tb ⇒ tf

I Tweety is a penguin tp

I The flying ability is attacked by being a penguin, tp → tf

Question:

I Is Tweety not a bird?
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Bipolar argumentation frameworks

Modeling support

I Harry is a bird a

I Harry flies b

I Being a bird supports the flying ability, a ⇒ b

I Harry has 4 legs c

a cb

(a)
SUPPORTED
ATTACKS
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Bipolar argumentation frameworks

Modeling support

I Harry is a bird a

I Harry flies b

I Being a bird supports the flying ability, a ⇒ b

I Harry speaks c

c ba

(b)
SECONDARY
ATTACKS
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Bipolar argumentation frameworks

Modeling support

I Harry is a bird a

I Harry flies b

I Being a bird supports the flying ability, a ⇒ b

I Harry has no wings c

a cb

(c)
MEDIATED
ATTACKS
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Bipolar argumentation frameworks

Bipolar AF with coalitions

I aim is reusing Dung’s principles
I “collective” approach

I coalitions are sets of supporting arguments

d

e

bc

(1)

a d

e

bc

(2)

a

I C. Cayrol and M.-C. Lagasquie-Schiex. Coalitions of arguments: A tool for handling bipolar argumentation
frameworks. Int. J. Intell. Syst., 25(1):83109, 2010.
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Bipolar AF with coalitions

Two drawbacks:

1. “loss of admissibility” in Dung’s sense

a

ec

d

b
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Bipolar argumentation frameworks

Bipolar AF with coalitions
Two drawbacks:

1. “lost of admissibility” in Dung’s sense

2. secondary attacks

wlm lpl

mnw

a

secondary
attack
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Meta-Argumentation

Meta-argumentation: Instantiating is extending an AF.

I argumentation to talk and reason about argumentation

I abstraction of existing theories in uniform language

A B

IN(B)Y(A,B)X(A,B)IN(A)

If X is IN then 
attack not active

If Y is IN then 
attack active



Support in Abstract Argumentation

Methodology

Meta-Argumentation

Meta-argumentation: Instantiating is extending an AF.

IN(A)

Y(B,A) X(B,A)

IN(B)

Y(A,B)X(A,B)

Y(C,Y(A,B))

X(C,Y(A,B))

IN(C)

A B

C
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Methodology

Meta-Argumentation

Meta-argumentation: Instantiating is extending an AF.

IN(B), X(A,B), Y(B,A), 
IN(C), Y(C,YA,B)B, C

A B

C

IN(A)

Y(B,A) X(B,A)

IN(B)

Y(A,B)X(A,B)

Y(C,Y(A,B))

X(C,Y(A,B))

IN(C)
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Support using meta-argumentation

Deductive support

Deductive support

I supported attacks adopted from [Cayrol & Lagasquie-Schiex, 2010]

I no secondary attacks

I introduction of mediated attacks

a cb a cbc ba

(a) (b) (c)
SUPPORTED
ATTACKS

SECONDARY
ATTACKS

MEDIATED
ATTACKS
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Support using meta-argumentation

Deductive support

Modeling support

I Harry is a bird a

I Harry flies b

I Being a bird supports the flying ability, a ⇒ b

I Harry speaks c

c ba

(b)
SECONDARY
ATTACKS
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Deductive support

Deductive support

acc(a) acc(b)Za,b Xb,c acc(c)Yb,c

acc(a) acc(b)Za,b Yc,b acc(c)Xc,b

a b c

a b c
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Support using meta-argumentation

Deductive support

Deductive support

I supported attacks adopted from [Cayrol & Lagasquie-Schiex, 2010]

I no secondary attacks

I introduction of mediated attacks

acc(a) acc(b)Za,b

Xb,d acc(d)Yb,d

Zb,c acc(c) acc(e)Xe,cYe,c

a

ec

d

b

MEDIATED ATTACK

MEDIATED ATTACK

SUPPORTED ATTACK

(a) (b)
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Support using meta-argumentation

Deductive support

Deductive support - Examples

c ab

d

e a edcb

(a) (b)

supported
attack

mediated
attack mediated

attack
supported
attack

a edcb

(b1)

c ab

d

e

(a1)
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Support using meta-argumentation

Defeasible support

Defeasible support

I Attack to the support relation itself

acc(a) acc(b)Za,b Xb,c acc(c)Yb,c acc(a) acc(b)Za,b Yc,b acc(c)Xc,b

Yd, Za,b acc(d)Xd, 
Za,b Yd, Za,b acc(d)Xd, Za,b

a b c

d

a b c

d
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Summary

I no [Cayrol & Lagasquie-Schiex, 2010] drawbacks

I application of meta-argumentation methodology

I defeasible support

No single notion of support

I better not to extend but instantiate

I instantiation IS extension
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Future research

Improvements and new research lines

Attack and support with strengths:

I instead of X , Y meta-arguments, arguments X1, Y1, X2, Y2

I instead of Z meta-argument, arguments Z1, Z2, Z3

I Yi → Zj if i > j

I Zj → Yi if j > i

Further issues:

I Instantiations of BAF
I Other applications for meta-argumentation:

I reasoning about sources
I trust

I argumentation schemes using meta-argumentation
I Toulmin scheme
I Critical questions
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