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Preface

The eleven preceding editions of the FCA4Al Workshop showed that many researchers
working in Artificial Intelligence are deeply interested in a well-founded method for classifi-
cation and data mining such as Formal Concept Analysis (see https://upriss.github.io/
fca/fca.html).

The FCA4AT Workshop Series started with ECAT 2012 (Montpellier) and the last edition
was co-located with IJCAI 2023 (Macao, China). The FCA4AIl workshop has now a long
history and all proceedings are available as CEUR proceedings (see http://ceur-ws.org/,
volumes 939, 1058, 1257, 1430, 1703, 2149, 2529, 2729, 2972, 3233, and 3489). This year,
the workshop has again attracted researchers from different countries working on actual and

important topics related to FCA, showing the diversity and the richness of the relations
between FCA and Al

Formal Concept Analysis (FCA) is a mathematically well-founded theory aimed at data
analysis and classification. FCA allows one to build a concept lattice and a system of de-
pendencies, i.e., implications and association rules, which can be used for many Al needs,
e.g. knowledge discovery, machine learning, knowledge representation and reasoning, natural
language and text processing. Recent years have been witnessing increased scientific activity
around FCA. In particular an important line of work is aimed at extending the possibilities
of FCA w.r.t. data and knowledge processing, and dealing with complex data. These ex-
tensions open new directions for Al practitioners. Accordingly, the workshop will investigate
the following issues:

e How can FCA support Al activities such as knowledge discovery, knowledge repre-
sentation and reasoning, machine learning, natural language processing, information
retrieval. . .

e How can FCA be extended for helping Al researchers to solve new and complex prob-
lems, in particular how to combine FCA, neural classifiers, and LLMs, for allowing
interpretability and producing valuable explanations. ..

First of all we would like to thank all the authors for their contributions and all the PC
members for their reviews and their precious collaboration. The papers submitted to the
workshop were carefully peer-reviewed by three members of the program committee, and
the revised papers were prepared according to the reviews. We hope that these proceedings
will be practical and useful for partipants to the FCA4AT 2024 Workshop and as well to all
readers who are intersted in the close relations existing between FCA and Al

The Workshop Chairs

Sergei O. Kuznetsov
National Research University Higher School of Economics, Moscow, Russia

Amedeo Napoli
Université de Lorraine, CNRS, LORIA, 54000 Nancy, France

Sebastian Rudolph
Technische Universitdt Dresden, Germany

Copyright (©)2024 for this paper by its authors. Use permitted under Creative Commons License Attri-
bution 4.0 International (CC BY 4.0).



Program Committee

Jaume Baixeries (UPC Barcelona, Catalunya)

Alexandre Bazin (LIRMM, Université de Montpellier, France)
Karell Bertet (L3I, Université de La Rochelle, France)

Peggy Cellier (IRISA, Université de Rennes, France)

Miguel Couceiro (LORIA, Université de Lorraine, Nancy France)
Diana Cristea (Babes-Bolyai University, Cluj-Napoca, Romania)
Florent Domenach (Akita International University, Japan)
Sébastien Ferré (IRISA, Université de Rennes, France)

Dmitry L. Ignatov (HSE University Moscow, Russia)

Mehdi Kaytoue (Infologic, Lyon, France)

Francesco Kriegel (Technische Universitit Dresden, Germany)
Florence Le Ber (ENGEES /Université de Strasbourg, France)

Jesus Medina (University of Cadiz, Spain)

Rokia Missaoui (UQO University Ottawa, Canada)

Sergei A. Obiedkov (Technische Universitéit Dresden, Germany)
Christian Sacarea (Babes-Bolyai University, Cluj-Napoca, Romania)
Baris Sertkaya (Frankfurt University of Applied Sciences, Germany)
Martin Trnecka (Palacky University Olomouc, Czech Republic)
Francisco José Valverde Albacete (Universidad Rey Juan Carlos de Madrid, Spain)

Renato Vimieiro (Universidade Federal de Minas Gerais, Belo Horizonte, Brazil)



Contents

1

Modelling Commonsense Knowledge about Concepts with Language Models
Zied Bouraoui . . . . . . ... 7

KLM-style Defeasible Reasoning on Concepts
Fei Liang, Krishna Manoorkar, Alessandra Palmigiano, and Apostolos Tzimoulis 9

Conjunctive Concept Algebras — Named Perspective
Jens Koétters and Stefan E. Schmidt . . . . . . ... .00 15

When contranominal scales give a solution to the Zarankiewicz problem?
Dmitry L Ignatov . . . . . . . .. oL 27

Training Neural Networks Based on Formal Concepts
Sergei O. Kuznetsov and Mariia Zueva . . . . . . . . . . .. ... ... .... 39

Clustering with Stable Pattern Concepts
Egor Dudyrev, Mariia Zueva, Sergei O. Kuznetsov, and Amedeo Napoli . . . 47

Clustering with Azialities
Sergei O. Kuznetsov . . . . . . . . . .. 59

A system for different concepts generation and application
Xenia Naidenova, Victor Shagalov, and Tatiana Martirova . . . . . . . . . .. 67

Improvements to lattice drawing with fca.sty
Tobias Schlemmer . . . . . . . . .. o 81






