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•Argumentation-Based Reasoning 

•Argumentation-Based Dialogues

•Current directions: 

• Enthymemes, 

• Theory of Mind, 

• Neuro-Symbolic Approaches



Argumentation-Based Reasoning

•Construct arguments

•Identify conflicts between arguments

•Define which arguments are acceptable (semantics)



Argumentation-Based Reasoning

•Construct arguments

•Identify conflicts between arguments

•Define which arguments are acceptable (semantics)

•Knowledge base changes -> query-based approaches. 
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- Explain to other agents
- Explain to humans



Argumentation-Based Reasoning in
Multi-Agent Systems

• Plan

+!explain(X,Ag): argument(X,Arg) 

<- .send(Ag,explain,Arg).  //explain a belief/goal/intention

+!answer_why(X,Ag): argument(X,Arg) 

<- .send(Ag,answer,Arg).  //answer a why question

+!answer_why_not(Ag,X): …
…
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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!”
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Argumentation-Based Dialogues in
Multi-Agent Systems

- ToM 
- Context

- NLP techniques
- Arg. Schemes
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Enthymemes in MAS

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

 causes(smoking,cancer) >
[role_to_know]



NL <> Symbolic Representation

Directions of Hybrid Intelligence. To build interfaces between Human and Symbolic 
Agents

[20] G. Trajano, D. C. Engelmann, R. H. Bordini, S. Sarkadi, J. Mumford, A. R. Panisson, Translating natural language arguments to computational arguments using llms, in: 
Computational Models of Argument (COMMA), IOS Press, 2024, pp. 289–300.
[26] G. Trajano, S. Hoffmann, S. Sarkadi, A. R. Panisson, Toward enthymeme reconstruction: A neurosymbolic interface, in: IEEE/WIC/ACM International Joint Conference on 
Web Intelligence and Intelligent Agent Technology (WI-IAT), 2025.
[22] A. R. Panisson, P. McBurney, R. H. Bordini, Towards an enthymeme-based communication framework in multi-agent systems, in: Proceedings of the 19th International 
Conference on Principles of Knowledge Representation and Reasoning, KR 2022, Haifa, Israel. July 31-August 5, 2022, 2022, Israel., 2022.

(2022 - present) - LLMs to translate NL 
arguments into computational, symbolic 
arguments guided by Argumentation 
Schemes (and vice-versa). Also 
understand enthymemes (will talk about 
that in (4)).



Neurosymbolic Argument Mining

To leverage the NLU capabilities of 
LLMs, guided by the structural patterns 
of AS, to perform argument mining from 
unstructured texts (e.g., blog posts or 
documents).

Pipeline: 
(1) Text Pre-processing, 
(2) AS-Guided Extraction 
(3) Enthymeme Handling (Inference) 
(4) Symbolic Translation and Instantiation

[21] G. Trajano, S. Sarkadi, A. L. Gonçalves, A. R. Panisson, Towards argument mining agents: A neurosymbolic approach based on argumentation schemes and LLMs, in: 
IEEE/WIC/ACM International Joint Conference on Web Intelligence and Intelligent Agent Technology (WI-IAT), 2025.



[26] G. Trajano, S. Hoffmann, S. Sarkadi, A. R. Panisson, Toward enthymeme reconstruction: A neurosymbolic interface, in: IEEE/WIC/ACM International Joint Conference on 
Web Intelligence and Intelligent Agent Technology (WI-IAT), 2025.

Neurosymbolic Enthymeme Reconstruction
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