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*Argumentation-Based Reasoning

*Argumentation-Based Dialogues
*Current directions:

* Enthymemes,

* Theory of Mind,

* Neuro-Symbolic Approaches



Argumentation-Based Reasoning

*Construct arguments
*|dentify conflicts between arguments
*Define which arguments are acceptable (semantics)



Argumentation-Based Reasoning

*Construct arguments
*|dentify conflicts between arguments
*Define which arguments are acceptable (semantics)

Knowledge base changes -> query-based approaches.
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Argumentation-Based Reasoning

stome- Shills
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Base Skill Ma

Imagination -> Creativity > 3 Artistic Skills

Movement -> 1 Motor -> ltness

Thinking ->  Mental -> Logic




Argumentation-Based Reasoning

Base Skill Map

Communication -> Social > Charisma

Imagination -> || Creativity | > 3 Artistic Skills
Movement -> Motor -> Fitness
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Argumentation-Based Reasoning in
Multi-Agent Systems

* Agent-Oriented Programming Language — Jason
* Predicates —
* Defeasible inferences —
* Prolog-like Rules —

- Explain to other agents
- Explain to humans

* Plan
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* Plan



Argumentation Schemes in MAS

:r Multi-Agent System

i [ Argumentation Schemes ]

e e e Ve o s i .l s e s - S et it b i i i e e e e bt b i ik e e . ‘e e e 2t e i it i e e . ‘s i e e it i i e s . et e i i b it it i e e et b il




Communication in Multi-Agent Systems

* Argumentation:
* Richer communication
* Agents able to support their position

* Agents able to explain their position






Communication in Multi-Agent Systems

* Speech acts theory
* Performatives — describing the intention of the sender

* Content
<john, tell, close(door) > - “John, the door is closed!”
<john, ask, close(door)> - “John, is the door closed?”

< john, achieve, close(door) > -  “John, close the door!”



Argumentation-Based Dialogues in
Multi-Agent Systems
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Argumentation-Based Dialogues in
Multi-Agent Systems

 r————————— e —————————————————_—————_—————,—,————_—,—,—————————————————————— — — — — — —

I
|
(] (] l
Dialogue Artifact i
|
> ;
\ Commitment / |
. Store °, {
Perceive.' ?\——-{ '.perceive i
. update 7 \_ update
O [z 0
5 :
T =
D — o < > =
—— -
/\ = <




Argumentation-Based Dialogues in D
Multi-Agent Systems - Arg. Schemes
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Argumentation-Based Dialogues in D
Multi-Agent Systems - Arg. Schemes
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Enthymemes in MAS

' role(Ag,R), role_to_know(R,D), asserts(Ag,C), about(C,D) =>C| !

Argumentation Schemes

& Orgamsatlonal Information
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role(john,doctor) !

! role to_know(doctor, cancer)
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role(john,doctor),
role_to_know(doctor,cancer),
asserts(john,causes(smoking,cancer)),

| about(causes(smoking,cancer),cancer)

=>
causes(smoking,cancer)
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Enthymemes in MAS
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Enthymemes in MAS

<{ asserts(john,causes(smoking,cancer)),
about(causes(smoking,cancer),cancer),

def inf(C,[role(Ag,R),role_to_know(R,D),asserts(Ag,C),about(C,D)]) 1},



Enthymemes in MAS

<{ asserts(john,causes(smoking,cancer)),
about(causes(smoking,cancer),cancer),

def inf(C,[role(Ag,R),role _to_know(R,D),asserts(Ag,C),about(C,D)]) },



Enthymemes in MAS

<{ asserts(john,causes(smoking,cancer)),
about(causes(smoking,cancer),cancer) 1},

[role_to_know]



NL <> Symbolic Representation

Directions of Hybrid Intelligence. To build interfaces between Human and Symbolic
Agents
(2022 - present) - LLMs to translate NL

arguments into computational, symbolic
arguments guided by Argumentation
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Neurosymbolic Argument Mining
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Neurosymbolic Enthymeme Reconstruction
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