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Preface

It is with great pleasure that we introduce the proceedings of the 25th International
Conference on Big Data Analytics and Knowledge Discovery (DAWAK 2023). This
conference brought together leading experts, researchers, and practitioners from around
the world to exchange ideas, share insights, and push the boundaries of knowledge in
the fields of big data, data analytics, artificial intelligence, and machine learning. The
compilation of papers presented in this volume represents a diverse range of topics and
showcases the cutting-edge research that was discussed during the conference.

In today’s data-driven world, the proliferation of vast and complex datasets has
necessitated the development of advanced techniques andmethods to extract meaningful
insights and to discover valuable knowledge. The advent of big data analytics has trans-
formed the way we process, analyze, and interpret data, empowering organizations and
individuals to make informed decisions and gain a competitive edge. Coupled with the
power of artificial intelligence and machine learning, these technologies have opened up
new frontiers in data exploration, predictive modeling, and automated decision-making.

DAWAK 2023 served as a hub for interdisciplinary collaboration, fostering the
exchange of ideas between researchers, practitioners, and industry experts. The papers
included in this volume represent the culmination of countless hours of dedicated work,
pushing the boundaries of what is possible in the realms of data analytics, artificial
intelligence, and machine learning.

The breadth of topics covered in this collection is truly remarkable, encompassing
areas such as data mining, pattern recognition, natural language processing, recommen-
dation systems, deep learning, and reinforcement learning, among others. Each paper
has undergone an average of 3 single-blind reviews in a rigorous peer-review process,
ensuring the highest quality and relevance to the conference’s theme.

We are proud to report authors from more than 22 different countries submitted
papers to DAWAK this year. Our program committees have conducted close to 300
reviews. From 83 submitted papers the program committee decided to accept 18 full
papers with an acceptance rate of 20%, a rate lower than previous DAWAK conferences.

This year again the top DAWAK 2023 papers will be invited to a special issue of the
Data & Knowledge Engineering journal. Here we express our gratitude to Carson Woo,
the Editor in-Chief of the journal, for hosting these DAWAK 2023 papers in the special
issue.

We would like to extend our gratitude to all the authors who have contributed their
valuable research to this volume. Their passion, expertise, and dedication to their respec-
tive fields have enriched the scientific community and paved the way for groundbreaking
discoveries.

We also want to express our appreciation to the program committee members, whose
expertise and thorough evaluation played an instrumental role in selecting and refining
the papers for inclusion.



vi Preface

Furthermore, we would like to extend our thanks to the conference organizers,
keynote speakers, and attendees for their unwavering support and enthusiasm. Their
commitment to advancing knowledge and fostering collaboration has been instrumental
in creating an environment where innovation flourishes and ideas thrive.

As you peruse the pages of these proceedings, we hope that you find inspiration in the
remarkable research and advancements showcased within. Whether you are a seasoned
researcher, a student, or an industry professional, we believe that the insights shared here
will not only broaden your understanding but also inspire you to embark on your own
journey of discovery.

Finally, we would like to express our heartfelt appreciation to the entire conference
community. It is your collective efforts and unwavering dedication that have made this
event a resounding success, enabling us to push the boundaries of big data analytics,
knowledge discovery, artificial intelligence, and machine learning.

August 2023 Robert Wrembel
Johann Gamper
Gabriele Kotsis

A Min Tjoa
Ismail Khalil
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Pawel Boinski Poznań University of Technology, Poland
Kamel Boukhalfa USTHB, Algeria
Omar Boussaid Université Lumiére Lyon 2, France
Stephane Bressan National University of Singapore, Singapore
Tiziana Catarci Sapienza University of Rome, Italy



viii Organization

Sharma Chakravarthy University of Texas at Arlington, USA
Silvia Chiusano Politecnico di Torino, Italy
Frans Coenen University of Liverpool, UK
Philippe Cudré-Mauroux Universität Freiburg, Switzerland
Laurent d’Orazio Université de Rennes 1, CNRS IRISA, France
Jérôme Darmont Université Lumiére Lyon 2, France
Soumyava Das Teradata Lab, USA
Karen Davis Miami University, USA
Anton Dignös Free University of Bozen-Bolzano, Italy
Christos Doulkeridis University of Piraeus, Greece
Markus Endres University of Passau, Germany
Leonidas Fegaras University of Texas at Arlington, USA
Matteo Francia University of Bologna, Italy
Filippo Furfaro University of Calabria, Italy
Pedro Furtado University of Coimbra, Portugal
Luca Gagliardelli University of Modena and Reggio Emilia, Italy
Enrico Gallinucci University of Bologna, Italy
Kazuo Goda University of Tokyo, Japan
Matteo Golfarelli University of Bologna, Italy
Marcin Gorawski Silesian University of Technology, Poland
Sven Groppe University of Lübeck, Germany
Frank Höppner Ostfalia University of Applied Sciences, Germany
Mirjana Ivanovic University of Novi Sad, Serbia
Stéphane Jean LIAS/ISAE-ENSMA and University of Poitiers,

France
Selma Khouri Ecole Nationale Supérieure d’Informatique,

Algeria
Kyoung-Sook Kim National Institute of Advanced Industrial Science

and Technology (AIST), Japan
Young-Kuk Kim Chungnam National University, South Korea
Nicolas Labroche University of Tours, France
Jens Lechtenbörger University of Münster, Germany
Young-Koo Lee Kyung Hee University, South Korea
Carson Leung University of Manitoba, Canada
Sebastian Link University of Auckland, New Zealand
Woong-Kee Loh Gachon University, South Korea
Sofian Maabout LaBRI/University of Bordeaux, France
Patrick Marcel Université de Tours, France
Alex Mircoli Polytechnic University of Marche, Italy
Jun Miyazaki Tokyo Institute of Technology, Japan
Rim Moussa ENICarthage, Tunisia
Sergi Nadal Universitat Politècnica de Catalunya, Spain



Organization ix

Kjetil Nørvåg Norwegian University of Science and Technology,
Norway

Boris Novikov National Research University Higher School of
Economics, Russia

Hiroaki Ohshima University of Hyogo, Japan
Makoto Onizuka Osaka University, Japan
Carlos Ordonez University of Houston, USA
Veronika Peralta University of Tours, France
Franck Ravat IRIT/Université Toulouse 1, France
Ilya Safro University of Delaware, USA
Mahmoud Sakr Université Libre de Bruxelles, Belgium
Abhishek Santra University of Texas at Arlington, USA
Sana Sellami Aix-Marseille University, France
Alkis Simitsis HP Labs, USA
Darja Solodovnikova University of Latvia, Latvia
Nadine Steinmetz TU Ilmenau, Germany
Emanuele Storti Università Politecnica delle Marche, Italy
Olivier Teste IRIT, France
Dimitri Theodoratos New Jersey Institute of Technology, USA
Maik Thiele Technische Universität Dresden, Germany
Chrisa Tsinaraki Technical University of Crete, Greece
Alejandro Vaisman Instituto Tecnológico de Buenos Aires, Argentina
Luca Zecchini University of Modena and Reggio Emilia, Italy
Yongjun Zhu Yonsei University, South Korea

External Reviewers

Simone Agostinelli Sapienza University of Rome, Italy
Guessoum Meriem Amel University of Science and Technology Houari

Boumediene, Algeria
Bharti Bharti University of Delhi, India
Tobias Bleifuss Hasso-Plattner Institute, Germany
Abdesslam Chalallah UMR Herbivores, INRAE, France
Renukswamy Chikkamath Munich University of Applied Sciences, Germany
Gianluca Cima Sapienza University of Rome, Italy
Daniele Cono D’Elia Sapienza University of Rome, Italy
Deghmani Faiza University of Science and Technology Houari

Boumediene, Algeria
Chiara Forresi University of Bologna, Italy
Nguyen Hoang Hai University of Manitoba, Canada
Vikas Kumar University of Delhi, India



x Organization

Maryam Mozaffari Free University of Bozen-Bolzano, Italy
Toshpulatov Mukhiddin Inha University, South Korea
Christian Napoli Sapienza University of Rome, Italy
Anifat Olawayin University of Manitoba, Canada
Adam Pazdor University of Manitoba, Canada
Kassem Sabeh Free University of Bozen-Bolzano, Italy
Ionel Eduard Stan Free University of Bozen-Bolzano, Italy
Tung Son Tran Munich University of Applied Sciences, Germany

Organizers



From an Interpretable Predictive Model to a Model
Agnostic Explanation (Abstract of Keynote Talk)

Osmar R. Zaïane

Amii Fellow and Canada CIFAR AI Chair, University of Alberta, Canada

Abstract. Today, the limelight is on Deep Learning. With the massive
success of deep learning, other machine learning paradigms have had
to take a backseat. Yet other models, particularly rule-based learning
methods, are more readable and explainable and can even be competitive
when labelled data is not abundant, and therefore could be more suitable
for some applications where transparency is a must. One such rule-based
method is the less-knownAssociative Classifier. The power of associative
classifiers is to determine patterns from the data andperformclassification
based on the features most indicative of prediction. Early approaches suf-
fer from cumbersome thresholds requiring prior knowledge.We present a
new associative classifier approach that is even more accurate while gen-
erating a smaller model. It can also be used in an explainable AI pipeline
to explain inferences from other classifiers, irrespective of the predictive
model used inside the black box.
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