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Preface

This volume contains the proceedings of the 18th European Conference on Logics in
Artificial Intelligence, which took place at TU Dresden, Germany, during September
20-22, 2023.

The European Conference on Logics in Artificial Intelligence (or Journées
Européennes sur la Logique en Intelligence Artificielle-JELIA) began back in 1988, as
a workshop, in response to the need for a European forum for the discussion of emerging
work in this field. Since then, JELIA has been organized biennially, with proceedings
published in the Springer series Lecture Notes in Artificial Intelligence. Previous meet-
ings took place in Roscoff, France (1988), Amsterdam, The Netherlands (1990), Berlin,
Germany (1992), York, UK (1994), Evora, Portugal (1996), Dagstuhl, Germany (1998),
Malaga, Spain (2000), Cosenza, Italy (2002), Lisbon, Portugal (2004), Liverpool, UK
(2006), Dresden, Germany (2008), Helsinki, Finland (2010), Toulouse, France (2012),
Madeira, Portugal (2014), Larnaca, Cyprus (2016), and Rende, Italy (2019). Due to the
COVID-19 pandemic, the 2021 edition was held online, instead of the University of
Klagenfurt, Austria. But in 2023, the conference could return to its traditional in-person
format, as an engaging and inspiring meeting in the beautiful city of Dresden.

The aim of JELIA is to bring together active researchers interested in all aspects
concerning the use of logics in artificial intelligence to discuss current research, results,
problems, and applications of either a theoretical and practical nature. JELIA strives
to foster links and facilitate cross-fertilization of ideas among researchers from various
disciplines, among researchers from academia and industry, and between theoreticians
and practitioners. The scientific community has been increasingly showing interest in
JELIA, which during the years featured the growing participation of researchers from
outside Europe and a very high overall technical quality of contributions; hence, the
conference turned into a major biennial forum and a reference for the discussion of
logic-based approaches to artificial intelligence.

JELIA 2023 received 112 submissions in two different formats: long and short papers.
Each submission was reviewed by three Program Committee members. Out of the 112
submissions, 41 were accepted as long papers and 11 as short papers. Of the 55 submis-
sions which were declared to have a student as a leading author, 26 were included in the
program. All of the accepted submissions were given a slot for oral presentation at the
conference.

This year’s conference included a Special Track on Logics for Explainable and
Trustworthy Al, focusing on logic-based approaches to making Al more transparent,
safer, and more trustable. Of the 112 submissions, 14 were submitted to this special
track. They went through the same reviewing process, and 7 papers were accepted and
presented in a dedicated session at the conference.

The conference program also featured four wonderful invited talks by Mario Alviano,
Katie Atkinson, Franz Baader, and Vaishak Belle. The abstracts of these talks—and in
most cases also an accompanying paper—can be found in these proceedings.
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JELIA 2023 recognized and awarded two prizes to contributions that the Program
Committee deemed to be of exceptional quality. The Best Paper Award was given to
Stéphane Demri and Karin Quaas for their work entitled First Steps Towards Taming
Description Logics with Strings, while the Best Student Paper Award was given to
Bartosz Bednarczyk for his paper Beyond ALC,., : Exploring Non-Regular Extensions
of Propositional Dynamic Logic with Description-Logics Features. Each award was
accompanied by a prize of 500 €, kindly offered by Springer.

We would like to thank the members of the Program Committee and the additional
reviewers for their efforts to produce fair and thorough evaluations of the submitted
papers, which is essential for a successful scientific conference. Thank you also to
the authors of the scientific papers, including those not accepted for publication. The
number of high-quality submissions on relevant and exciting topics was substantial,
and unfortunately, not all could be included in the program. We want to extend our
gratitude to the local organization committee for their hard work in making JELIA 2023
a wonderful event.

We are very grateful to all the sponsors for their generous support of JELIA 2023:
School of Embedded Composite Artificial Intelligence (SECAI), Center for Perspicu-
ous Computing (CPEC), Center for Scalable Data Analytics and Artificial Intelligence
(ScaDS.Al), compl3te, Springer, and Potassco Solutions. Last, but not least, we thank
the people behind EasyChair for the useful conference management system.

August 2023 Magdalena Ortiz
Sarah Gaggl
Maria Vanina Martinez
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Combining Symbolic and Machine Learning Approaches
for Automating Legal Reasoning (Abstract of Invited Talk)

Katie Atkinson

University of Liverpool
katie@liverpool.ac.uk

Abstract. The need for Al applications to be explainable and trustworthy
is eminently clear in domains where Al-supported decisions can have sig-
nificant real-world consequences. The field of law is one such characteris-
tic domain. In this talk I will present an overview of recent research inves-
tigating how different Al techniques can be combined to provide support
for automating reasoning about legal cases in an efficient and explainable
manner. Symbolic, logic-based techniques are used to represent the legal
knowledge of a domain in a structured manner and machine learning tech-
niques are used to identify the inputs to the symbolic model. The hybrid
approach enables the different techniques to be targeted towards the par-
ticular tasks where they are most effective, within the overall automation
pipeline. I will provide an overview of the hybrid system along with
the first sets of results of experiments evaluating the performance of the
hybrid system where the domain used is legal cases from the European
Court of Human Rights.

References
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about cases: a study on the European Court of Human Rights. Artif. Intell. 317, 103861 (2023).
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with machine learning for reasoning with legal cases. In: Proceedings of 19th International
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mailto:katie@liverpool.ac.uk
https://doi.org/10.1016/j.artint.2023.103861

Contents

Invited Papers

Generative Datalog and Answer Set Programming — Extended Abstract ....... 3
Mario Alviano

Optimal Repairs in the Description Logic ££ Revisited ..................... 11
Franz Baader, Patrick Koopmann, and Francesco Kriegel

Excursions in First-Order Logic and Probability: Infinitely Many Random
Variables, Continuous Distributions, Recursive Programs and Beyond ......... 35
Vaishak Belle

Special Track: Logics for Explainable and Trustworthy Al

Efficient Computation of Shap Explanation Scores for Neural Network
Classifiers via Knowledge Compilation ............... . ccooiiiiiiiiinna... 49
Leopoldo Bertossi and Jorge E. Leon

Logic, Accountability and Design: Extended Abstract ...................... 65
Pedro Cabalar and David Pearce

Contrastive Explanations for Answer-Set Programs ......................... 73
Thomas Eiter, Tobias Geibinger, and Johannes Oetsch

Short Boolean Formulas as Explanations in Practice ........................ 90
Reijo Jaakkola, Tomi Janhunen, Antti Kuusisto,
Masood Feyzbakhsh Rankooh, and Miikka Vilander

A New Class of Explanations for Classifiers with Non-binary Features ........ 106
Chunxi Ji and Adnan Darwiche

Stable Normative Explanations: From Argumentation to Deontic Logic ....... 123
Cecilia Di Florio, Antonino Rotolo, Guido Governatori,
and Giovanni Sartor

Declarative Reasoning on Explanations Using Constraint Logic
Programming ........... o 132
Laura State, Salvatore Ruggieri, and Franco Turini



Xiv Contents
Argumentation

On the Expressive Power of Assumption-Based Argumentation .............. 145
Matti Berthold, Anna Rapberger, and Markus Ulbricht

Weak Argumentation Semantics and Unsafe Odd Cycles: Results
and @ CONJECTUTE . ..ottt ettt e et et e e e e e e e e e 161
Sjur K Dyrkolbotn

Computing Stable Extensions of Argumentation Frameworks using
Formal Concept Analysis .. ..........uuuuuuuneiiiiiieieeaea 176
Sergei Obiedkov and Baris Sertkaya

Reasoning in Assumption-Based Argumentation Using
Tree-DecompPoSItiONS . ...ttt ettt e 192
Andrei Popescu and Johannes P. Wallner

A Principle-Based Analysis of Bipolar Argumentation Semantics ............. 209
Liuwen Yu, Caren Al Anaissy, Srdjan Vesic, Xu Li,
and Leendert van der Torre

Answer Set Programming

Comparing Planning Domain Models Using Answer Set Programming ........ 227
Lukds Chrpa, Carmine Dodaro, Marco Maratea, Marco Mochi,
and Mauro Vallati

Hybrid ASP-Based Multi-objective Scheduling of Semiconductor
Manufacturing Processes . ..............uu 243
Mohammed M. S. El-Kholany, Ramsha Ali, and Martin Gebser

On Heuer’s Procedure for Verifying Strong Equivalence ..................... 253
Jorge Fandinno and Viadimir Lifschitz

Hamiltonian Cycle Reconfiguration with Answer Set Programming ........... 262
Takahiro Hirate, Mutsunori Banbara, Katsumi Inoue,
Xiao-Nan Lu, Hidetomo Nabeshima, Torsten Schaub, Takehide Soh,
and Naoyuki Tamura

Recongo: Bounded Combinatorial Reconfiguration with Answer Set
Programming . ........... ... 278
Yuya Yamada, Mutsunori Banbara, Katsumi Inoue, and Torsten Schaub



Contents XV
Description Logics and Ontological Reasoning

Beyond ALCreg: Exploring Non-Regular Extensions of PDL

with Description Logics Features ........... ... .. ... .iia.. 289
Bartosz Bednarczyk
Non-Normal Modal Description Logics ..........coviiiiiiinniiiiinna.. 306

Tiziano Dalmonte, Andrea Mazzullo, Ana Ozaki, and Nicolas Troquard

First Steps Towards Taming Description Logics with Strings ................. 322
Stéphane Demri and Karin Quaas

Merge, Explain, Iterate: A Combination of MHS and MXP in an ABox
AbAuction SOIVEr . ... 338
Martin Homola, Jiilia Pukancovd, Janka Boborovd, and Iveta Balintovd

Tractable Closure-Based Possibilistic Repair for Partially Ordered DL-Lite
ONLOLOZICS . . vttt et et et e e e e e e e 353
Ahmed Laouar, Sihem Belabbes, and Salem Benferhat

Derivation-Graph-Based Characterizations of Decidable Existential Rule
S OS  tee 369
Tim S. Lyon and Sebastian Rudolph

Concept Combination in Weighted DL ................................... 385
Guendalina Righetti, Pietro Galliani, and Claudio Masolo

Logics of Knowledge and Belief

How Easy it is to Know How: An Upper Bound for the Satisfiability Problem .. 405
Carlos Areces, Valentin Cassano, Pablo F. Castro, Raul Fervari,
and Andrés R. Saravia

Non-standard Modalities in Paraconsistent Godel Logic ..................... 420
Marta Bilkovd, Sabine Frittella, and Daniil Kozhemiachenko

Base-Based Model Checking for Multi-agent only Believing ................. 437
Tiago de Lima, Emiliano Lorini, and Francois Schwarzentruber

Belief Reconfiguration ............ ... i 446
Sébastien Konieczny, Elise Perrotin, and Ramoén Pino Pérez



Xvi Contents

Splitting Techniques for Conditional Belief Bases in the Context

Of C-RePresentations ... ..........oeuuiuinee ettt 462
Marco Wilhelm, Meliha Sezgin, Gabriele Kern-Isberner,
Jonas Haldimann, Christoph Beierle, and Jesse Heyninck

Non-monotonic Reasoning
Complexity and Scalability of Defeasible Reasoning with Typicality
in Many-Valued Weighted Knowledge Bases .............................. 481

Mario Alviano, Laura Giordano, and Daniele Theseider Dupré

Deontic Equilibrium Logic with eXplicit Negation ......................... 498
Pedro Cabalar, Agata Ciabattoni, and Leendert van der Torre

Categorical Approximation Fixpoint Theory ............................... 515
Angelos Charalambidis and Panos Rondogiannis

Deciding Subsumption in Defeasible ££7 | with Typicality Models .......... 531
Igor de Camargo e Souza Camara and Anni-Yasmin Turhan

Truth and Preferences - A Game Approach for Qualitative Choice Logic ...... 547
Robert Freiman and Michael Bernreiter

Rational Closure Extension in SPO-Representable Inductive Inference

OPCIAtOIS o ittt ettt ettt 561
Jonas Haldimann, Thomas Meyer, Gabriele Kern-Isberner,
and Christoph Beierle

Planning

DELPHIC: Practical DEL Planning via Possibilities .......................... 579

Alessandro Burigana, Paolo Felli, and Marco Montali

Enhancing Temporal Planning by Sequential Macro-Actions ................. 595
Marco De Bortoli, Lukds Chrpa, Martin Gebser,
and Gerald Steinbauer-Wagner

Planning with Partial Observability by SAT ............................... 605
Saurabh Fadnis and Jussi Rintanen

Optimal Planning with Expressive Action Languages as Constraint
OPUMIZALION . . v ettt et ettt e e e e e e e e e e e i 621
Enrico Giunchiglia and Armando Tacchella



Contents xXvii

Plan Selection Framework for Policy-Aware Autonomous Agents ............ 638
Charles Harders and Daniela Inclezan

Reasoning About Causes and Dependencies

Strongly Complete Axiomatization for a Logic with Probabilistic
Interventionist Counterfactuals . ............ ... it 649
Fausto Barbero and Jonni Virtema

Logics with Probabilistic Team Semantics and the Boolean Negation ......... 665
Miika Hannula, Minna Hirvonen, Juha Kontinen, Yasir Mahmood,

Arne Meier, and Jonni Virtema

Formalizing Statistical Causality via Modal Logic .......................... 681
Yusuke Kawamoto, Tetsuya Sato, and Kohei Suenaga

Boosting Definability Bipartition Computation Using SAT Witnesses ......... 697
Jean-Marie Lagniez and Pierre Marquis

Hybrid Modal Operators for Definite Descriptions . ......................... 712
Przemystaw Andrzej Watega and Michat Zawidzki

Reasoning About Quantities and Functions

Data Graphs with Incomplete Information (and a Way to Complete Them) .. ... 729
Carlos Areces, Valentin Cassano, Danae Dutto, and Raul Fervari

Computing MUS-Based Inconsistency Measures ................c..ooovo... 745
Isabelle Kuhlmann, Andreas Niskanen, and Matti Jirvisalo

Towards Systematic Treatment of Partial Functions in Knowledge
Representation . ... ... ........uuu et 756
Djordje Markovic, Maurice Bruynooghe, and Marc Denecker

Deterministic Weighted Automata Under Partial Observability ............... 771
Jakub Michaliszyn and Jan Otop

Temporal and Spatial Reasoning

Past-Present Temporal Programs over Finite Traces ......................... 787
Pedro Cabalar, Martin Diéguez, Frangois Laferriere, and Torsten Schaub

Robust Alternating-Time Temporal Logic ............. . ... ... .. 796
Aniello Murano, Daniel Neider, and Martin Zimmermann



Xviil Contents

The Universal Tangle for Spatial Reasoning ...............................
David Ferndndez-Duque and Konstantinos Papafilippou

Author Index



	 Preface
	 Organization
	 Combining Symbolic and Machine Learning Approaches for Automating Legal Reasoning (Abstract of Invited Talk)
	 Contents

