
Lecture Notes in Computer Science

Lecture Notes in Artificial Intelligence 15244
Founding Editor
Jörg Siekmann

Series Editors
Randy Goebel, University of Alberta, Edmonton, Canada
Wolfgang Wahlster, DFKI, Berlin, Germany
Zhi-Hua Zhou, Nanjing University, Nanjing, China



The series Lecture Notes in Artificial Intelligence (LNAI) was established in 1988 as a
topical subseries of LNCS devoted to artificial intelligence.

The series publishes state-of-the-art research results at a high level.Aswith theLNCS
mother series, the mission of the series is to serve the international R & D community
by providing an invaluable service, mainly focused on the publication of conference and
workshop proceedings and postproceedings.



Dino Pedreschi · Anna Monreale ·
Riccardo Guidotti · Roberto Pellungrini ·
Francesca Naretto
Editors

Discovery Science
27th International Conference, DS 2024
Pisa, Italy, October 14–16, 2024
Proceedings, Part II



Editors
Dino Pedreschi
University of Pisa
Pisa, Italy

Riccardo Guidotti
University of Pisa
Pisa, Pisa, Italy

Francesca Naretto
University of Pisa
Pisa, Italy

Anna Monreale
University of Pisa
Pisa, Italy

Roberto Pellungrini
Scuola Normale Superiore (SNS)
Pisa, Italy

ISSN 0302-9743 ISSN 1611-3349 (electronic)
Lecture Notes in Artificial Intelligence
ISBN 978-3-031-78979-3 ISBN 978-3-031-78980-9 (eBook)
https://doi.org/10.1007/978-3-031-78980-9

LNCS Sublibrary: SL7 – Artificial Intelligence

© The Editor(s) (if applicable) and The Author(s), under exclusive license
to Springer Nature Switzerland AG 2025
Chapters “ETIA: Towards an Automated Causal Discovery Pipeline”, “An Attention-based CNNApproach to
Detect Forest Tree Dieback Caused by Insect Outbreak in Sentinel-2 Images”, and “Ensemble Counterfactual
Explanations for Churn Analysis” are licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/). For further details see license information
in the chapter.

This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse of
illustrations, recitation, broadcasting, reproductiononmicrofilmsor in anyother physicalway, and transmission
or information storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar
methodology now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the
editors give a warranty, expressed or implied, with respect to the material contained herein or for any errors
or omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

If disposing of this product, please recycle the paper.

https://orcid.org/0000-0003-4801-3225
https://orcid.org/0000-0002-2827-7613
https://orcid.org/0000-0003-1301-7787
https://orcid.org/0000-0001-8541-0284
https://orcid.org/0000-0003-3268-9271
https://doi.org/10.1007/978-3-031-78980-9
http://creativecommons.org/licenses/by/4.0/


Preface

DiscoveryScience 2024 conference provides an open forum for intensive discussions and
exchange of new ideas among researchers working in the area of Discovery Science.
The conference focus is on the use of Artificial Intelligence, Data Science and Big
Data Analytics methods in science. Its scope includes the development and analysis
of methods for discovering scientific knowledge, coming from machine learning, data
mining, intelligent data analysis, and big data analytics, as well as their application in
various domains. The 27th International Conference on Discovery Science (DS 2024)
was held in Pisa, Italy, during October 14–16, 2024.

This was the fourth time the conference was organized as a stand-alone physical
event. Indeed, for its first 20 editions, DS was co-located with the International Con-
ference on Algorithmic Learning Theory (ALT). In 2018 it was co-located with the
24th International Symposium onMethodologies for Intelligent Systems (ISMIS 2018).
Then starting from 2019, it has been a stand-alone event. DS 2020 and DS 2021 were
online-only events while DS 2022 and DS 2023 were located in Montpellier, France and
Porto, Portugal, respectively.

DS 2024 received 121 international submissions, of which 25 were for the SoBig-
Data++ track, a track dedicated to the usage of data anddata science in science celebrating
the conclusion of the SoBigData++ project, a sponsor of DS 2024. For each track, each
submission was reviewed by at least two Program Committee (PC) members (some PC
acted for both tracks) in a single-blind review process using the Microsoft CMT system.
The PC decided to accept 45 papers for the regular research track of DS 2024 and 9
papers for the SoBigData++ track, for a total of 54 papers. This resulted in an overall
acceptance rate of 45%. One paper was withdrawn two weeks before the beginning of
the conference. Thus, during the conference, 53 papers were presented and included in
these volumes.

The conference included three keynote talks: Roberto Navigli (Sapienza Univer-
sity of Rome and Babelscape) contributed a talk titled “What Is Missing in Today’s
Large Language Models?”; Carlos Castillo (ICREA and Universitat Pompeu Fabra)
gave a presentation titled “Human Factors and Algorithmic Fairness”; and Francesca
Toni (Imperial College London) contributed a talk titled “Bridging Explainable AI and
Contestability”. Abstracts of the invited talks are included in the front matter of these
proceedings. Besides the presentation of the regular research papers and SoBigData++
papers in the main program, the conference offered two poster sessions titled “Late
Breaking Contributions” and “Doctoral Consortium”, featuring posters of very recent
research results and PhD theses on topics related to Discovery Science.

We are grateful to Springer for their continued long-term support. Springer publishes
the conference proceedings, as well as a regular special issue of the Machine Learning
journal on Discovery Science. The latter offers authors a chance of publishing in this
prestigious journal significantly extended and reworked versions of their DS conference
papers, while being open to all submissions on DS conference topics.
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On the program side, we would like to thank all the authors of the submitted papers
and the PC members for their efforts in evaluating the submitted papers, as well as the
keynote speakers. On the organization side, we would like to thank all the members of
theOrganizingCommittee, in particular Roberto Pellungrini, FrancescaNaretto, Vittorio
Romano, Francesco Spinnato, Lorenzo Mannocci, Daniele Fadda and Rosalba Lubino
for the smooth preparation and organization of all conference-associated activities. We
are also grateful to the people behind Microsoft CMT for developing the conference
organization system which has proved to be an essential tool in the paper submission
and evaluation process.

October 2024 Dino Pedreschi
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Keynote Talks



What Is Missing in Today’s Large Language Models?

Roberto Navigli

Sapienza University of Rome and Babelscape, Italy

Large Language Models (LLMs) like GPT-4 have demonstrated remarkable capabilities
in generating human-like text, understanding context, and performing a wide range of
tasks across various domains. However, despite their impressive performance, LLMs
exhibit critical limitations that restrict their applicability and reliability in real-world
scenarios. This talk delves into the key areas where LLMs fall short, including the lack
of true understanding and reasoning, susceptibility to biases, difficulties with long-term
context retention, and challenges in generating accurate outputs in non-predominant
domains. I will also touch upon research directions that can provide potential solutions
to enhance the capabilities and trustworthiness of future LLMs, such as performing
lexical and sentence-level semantics, intersecting knowledge and results obtained from
different tasks, improving training data diversity, and supporting factuality.



Human Factors and Algorithmic Fairness

Carlos Castillo

ICREA and Universitat Pompeu Fabra, Spain

In this talk, we present ongoing research on human factors of decision support sys-
tems that has consequences from the perspective of algorithmic fairness. We study two
different settings: a game and a high-stakes scenario. The game is an exploratory “oil
drilling” game, while the high-stakes scenario is the prediction of criminal recidivism.
In both cases, a decision support system helps a human make a decision. We observe
that in general users of such systems must thread a fine line between algorithmic aver-
sion (completely disregarding the algorithmic support) and automation bias (completely
disregarding their own judgment). The talk presents joint work led by David Solans and
Manuel Portela.



Bridging Explainable AI and Contestability

Francesca Toni

Imperial College London, UK

AI has become pervasive in recent years, and the need for explainability is widely
agreed upon as crucial towards safe and trustworthy deployment of AI systems. How-
ever, state-of-the-art AI and eXplainable AI (XAI) approaches mostly neglect the need
for AI systems to be contestable, as advocated instead by AI guidelines (e.g. by the
OECD) and regulation of automated decision-making (e.g. GDPR in the EU and UK).
In this talk I will advocate forms of contestable AI that can (1) interact to progressively
explain outputs and/or reasoning, (2) assess grounds for contestation provided by humans
and/or other machines, and (3) revise decision-making processes to redress any issues
successfully raised during contestation. I will then explore how contestability can be
achieved computationally, starting from various approaches to explainability, including
some drawn from the field of computational argumentation. Specifically, I will overview
a number of approaches to (argumentation-based) XAI for neural models and for causal
discovery and their uses to achieve contestability.
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