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Preface

This volume constitutes the revised post-conference proceedings of the 17th European
Conference on Multi-Agent Systems (EUMAS 2020) and the 7th International Con-
ference on Agreement Technologies (AT 2020). The conferences were originally
planned to be held in Thessaloniki, Greece, in April 2020, but were eventually held
online between September 14-15, 2020. The 38 full papers presented in this volume
were carefully reviewed and selected from a total of 53 submissions. The papers report
on both early and mature research and cover a wide range of topics in the field of multi-
agent systems.

EUMAS 2020 followed the tradition of previous editions (Oxford 2003, Barcelona
2004, Brussels 2005, Lisbon 2006, Hammamet 2007, Bath 2008, Agia Napa 2009,
Paris 2010, Maastricht 2011, Dublin 2012, Toulouse 2013, Prague 2014, Athens 2015,
Valencia 2016, Evry 2017, Bergen 2018) in aiming to provide the prime European
forum for presenting and discussing agents research as the annual designated event
of the European Association for Multi-Agent Systems (EURAMAS).

AT 2020 was the seventh instalment in a series of events (after Dubrovnik 2012,
Beijing 2013, Athens 2015, Valencia 2016, Evry 2017, Bergen 2018) that focus on
bringing together researchers and practitioners working on computer systems in which
autonomous software agents interact, typically on behalf of humans, in order to come
to mutually acceptable agreements. A wide scope of technologies can help provide the
support needed for reaching mutually acceptable agreements, such as argumentation
and negotiation, trust and reputation, computational social choice, coalition and team
formation, coordination and distributed decision-making, and semantic alignment, to
name a few.

This year, for the fifth time, the two events were co-located and run as a single, joint
event. This joint organization aimed to encourage and continue cross-fertilization
among the broader EUMAS and the more specialized AT communities, and to provide
a richer and more attractive program to participants. While the technical program was
put together by their independent committees, the conferences shared keynote talks and
aligned their schedules to minimize overlap and enable participants to make the best
possible use of the combined program of the two conferences. Traditionally, both
conference series have always followed a spirit of providing a forum for discussion and
an annual opportunity for primarily European researchers to meet and exchange ideas.
For this reason, they have always encouraged submission of papers that report on both
early and mature research.

The peer-review processes carried out by both conferences put great emphasis on
ensuring the high quality of accepted contributions. The 90-person EUMAS Program
Committee accepted 32 submissions as full papers. The AT review process resulted in
the acceptance of six full papers by the 54-person AT program committee.

This volume is structured in sections mirroring the presentation sessions of the joint
event (https://eumas2020.csd.auth.gr/). In addition to the papers included in this
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volume, the program was highlighted by two great keynote talks, the first one by
Professor Sarvapali (Gopal) Ramchurn of the Department of Electronics and Computer
Science, University of Southampton, UK, on “Emerging Challenge Areas for Al and
Multi-Agent Systems: From Sports to Maritime”, and the second one by Professor
Pavlos Moraitis of the Department of Mathematics and Computer Science, University
of Paris, France, on “Computational Argumentation: From Theory to Market”. Two
papers of EUMAS stood out from the rest and were nominated by the EUMAS Pro-
gram Chairs as candidates for the best paper award. These two papers were presented in
a special session and then a committee composed of all the EUMAS and AT program
chairs and one of the keynote speakers, Prof. Pavlos Moraitis, decided that the award
should be shared between them.

The editors would like to thank all authors for submitting to EUMAS and AT, all
participants, the invited speakers, the members of the Program Committees, and the
additional reviewers for putting together a strong joint program. We also thank the
local organizers for their hard work organizing the events. Finally, we would like to
express our gratitude to the sponsors of the conferences: Aristotle University of
Thessaloniki for providing technical and human resources, the MDPI journal Com-
puters for sponsoring the EUMAS Best Paper Award, the journal Autonomous Agents
and Multi-Agent Systems for agreeing to publish extended versions of the EUMAS best
and runner-up papers, and the journal SN Computer Science for agreeing to publish a
special issue with selected extended EUMAS papers.

November 2020 Nick Bassiliades
Georgios Chalkiadakis
Dave de Jonge



Organization

EUMAS 2020 Program Chairs

Nick Bassiliades
Georgios Chalkiadakis

Aristotle University of Thessaloniki, Greece
Technical University of Crete, Greece

AT 2020 Program Chair

Dave de Jonge

Spanish National Research Council (CSIC), Spain

EUMAS 2020 Program Committee

Stergos Afantenos

Thomas Agotnes

Juan Antonio Rodriguez
Aguilar

Stéphane Airiau

Charilaos Akasiadis

Samir Aknine

Fred Amblard

Merlinda Andoni

Costin Badica

Ana L. C. Bazzan

Antonis Bikakis

Filippo Bistaffa

Olivier Boissier

Vicent Botti

loana Boureanu

Nils Bulling

Cristiano Castelfranchi

Alberto Castellini

Sofia Ceppi

Angelos Chliaoutakis

Massimo Cossentino

Natalia Criado

Aleksander Czechowski

Mathijs De Weerdt

Catalin Dima

Dragan Doder

Sylvie Doutre

Edith Elkind

Alessandro Farinelli

IRIT, CNRS/Université Paul Sabatier
University of Bergen
IIA-CSIC

LAMSADE - Université Paris-Dauphine
NCSR Demokritos

Université Claude Bernard Lyon 1

IRIT - Université Toulouse 1 Capitole
Heriot-Watt University

University of Craiova

Universidade Federal do Rio Grande do Sul
University College London

IIA-CSIC

Mines Saint-Etienne

Universitat Politécnica de Valéncia
University of Surrey

Technische Universitidt Clausthal and BCG Platinion

Institute of Cognitive Sciences and Technologies
Verona University

PROWLER.io

Technical University of Crete
National Research Council of Italy
King’s College London

Delft University of Technology

Delft University of Technology
LACL, Université Paris-Est Créteil
University of Belgrade

Université Toulouse 1 Capitole - IRIT
University of Oxford

Verona University



viii Organization

Nicoletta Fornara
Malvin Gattinger
Benoit Gaudou
Nina Gierasimczuk
Gianluigi Greco
Davide Grossi
Andreas Herzig
Magdalena Ivanovska
Antonis Kakas
Petros Kefalas
Franziska Kliigl
Michat Knapik
DusSan Knop

Nadin Kokciyan
Manolis Koubarakis
Kalliopi Kravari
Michail Lagoudakis
Jérdme Lang
Dominique Longin
Maite Lopez-Sanchez
Emiliano Lorini
Marin Lujak
John-Jules Meyer
Sanjay Modgil
Frederic Moisan
Pavlos Moraitis
Stefano Moretti

Svetlana Obraztsova
Andrea Omicini
Nir Oren
Nardine Osman
Sascha Ossowski
Athanasios Aris
Panagopoulos
Theodore Patkos
Giuseppe Perelli
Euripides Petrakis
Maria Polukarov
Zinovi Rabinovich
Sarvapali Ramchurn
Alessandro Ricci
Emmanouil Rigas
Valentin Robu
Michael Rovatsos
Jordi Sabater Mir

Universita della Svizzera italiana

University of Groningen

UMR 5505 CNRS, IRIT, Université de Toulouse

Technical University of Denmark

University of Calabria

University of Groningen

CNRS, IRIT, Univ. Toulouse

University of Oslo

University of Cyprus

The University of Sheffield

Orebro University

ICS PAS

TU Berlin

The University of Edinburgh

National and Kapodistrian University of Athens

Aristotle University of Thessaloniki

Technical University of Crete

CNRS, LAMSADE, Université Paris-Dauphine

IRIT-CNRS

University of Barcelona

IRIT

IMT Lille Douai

Utrecht University

King’s College London

Carnegie Mellon University

LIPADE, Paris Descartes University

CNRS UMR7243 — LAMSADE, Université
Paris-Dauphine

Hebrew University of Jerusalem

Alma Mater Studiorum-Universita di Bologna

University of Aberdeen

Artificial Intelligence Research Institute (IITA-CSIC)

University Rey Juan Carlos

California State University, Fresno

Institute of Computer Science, FORTH
University of Gothenburg
Technical University of Crete
King’s College London

Nanyang Technological University
University of Southampton
University of Bologna

Aristotle University of Thessaloniki
Heriot-Watt University

The University of Edinburgh
IITA-CSIC



Ilias Sakellariou
Sebastian Sardina
Marija Slavkovik

Nikolaos Spanoudakis

Sebastian Stein
Nimrod Talmon
Ingo J. Timm
Paolo Torroni
Paolo Turrini
Laurent Vercouter
Angelina Vidali

Vasilis Vlachokyriakos

George Vouros
Pinar Yolum

Neil Yorke-Smith
Leon van der Torre

Organization

University of Macedonia

RMIT University

University of Bergen

Technical University of Crete

University of Southampton

Ben-Gurion University of the Negev
University of Trier

University of Bologna

The University of Warwick

LITIS lab, INSA de Rouen

University of Athens and IOHK Research
Newcastle University and Open Lab Athens
University of Piraeus

Utrecht University

Delft University of Technology
University of Luxembourg

AT 2020 Program Committee

Estefania Argente
Reyhan Aydogan
Holger Billhardt
Elise Bonzon
Annemarie Borg

Henrique Lopes Cardoso

Carlos Chesiievar
Sylvie Doutre
Alberto Fernandez
Katsuhide Fujita
Adriana Giret
Stella Heras
Mirjana Ivanovic
Vicente Julian
Mario Kusek
Emiliano Lorini
Yasser Mohammad
Viorel Negru

Eva Onaindia
Marcin Paprzycki
Jordi Sabater Mir
Milos Savic
Francesca Toni
Laszl6 Zsolt Varga
Marin Vukovic
Remi Wieten

Universitat Politécnica de Valencia
Delft University of Technology
Universidad Rey Juan Carlos
LIPADE - Université Paris Descartes
Utrecht University

University of Porto

UNS (Universidad Nacional del Sur)
IRIT

University Rey Juan Carlos

Tokyo University of Agriculture and Technology

Universitat Politécnica de Valéncia
Universitat Politécnica de Valencia
University of Novi Sad
Universitat Politécnica de Valéncia
University of Zagreb

IRIT

Assiut University

West University of Timisoara
Universitat Politécnica de Valéncia
IBS PAN and WSM

MIA-CSIC

University of Novi Sad

Imperial College London

ELTE IK

University of Zagreb

Utrecht University

ix



X Organization

EUMAS 2020 External Reviewers

Toannis Antonopoulos
Thanasis Baharis
Benoit Barbot

Jinke He

Can Kurtan

Salvatore Lopes

Ouri Poupko
Dimitrios Troullinos
Onuralp Ulusoy
Xingyu Zhao

Heriot-Watt University

Technical University of Crete
LACL, Université Paris-Est Créteil
TU Delft

Utrecht University

National Research Council of Italy
Weizmann Institute of Science
Technical University of Crete
Utrecht University

Heriot-Watt University

Local Organizing Committee

Konstantinos Gounis
Kalliopi Kravari
Ioannis Mollas
Emmanouil Rigas
Alexandros Vassiliades

Aristotle University of Thessaloniki
Aristotle University of Thessaloniki
Aristotle University of Thessaloniki
Aristotle University of Thessaloniki
Aristotle University of Thessaloniki



Contents

EUMAS 2020 Session 1: Intelligent Agents and MAS Applications

Towards a Theory of Intentions for Human-Robot Collaboration. . ... ... ..
Rocio Gomez, Mohan Sridharan, and Heather Riley

Decentralised Control of Intelligent Devices: A Healthcare Facility Study . . .
Sacha Lhopital, Samir Aknine, Vincent Thavonekham, Huan Vu,
and Sarvapali Ramchurn

Decentralised Multi-intersection Congestion Control for Connected
Autonomous Vehicles . . . ... ...
Huan Vu, Samir Aknine, Sarvapali Ramchurn, and Alessandro Farinelli

Congestion Management for Mobility-on-Demand Schemes that Use
Electric Vehicles. . . ... ... .. ..
Emmanouil S. Rigas and Konstantinos S. Tsompanidis

Disaster Response Simulation as a Testbed for Multi-Agent Systems. . . . . ..
Tabajara Krausburg, Vinicius Chrisosthemos, Rafael H. Bordini,
and Jiirgen Dix

EUMAS 2020 Session 2: Mechanisms, Incentives, Norms, Privacy

Rewarding Miners: Bankruptcy Situations and Pooling Strategies . ... ... ..
Marianna Belotti, Stefano Moretti, and Paolo Zappala

A Game-Theoretical Analysis of Charging Strategies for Competing
Double Auction Marketplaces. . .. ......... ... . . .
Bing Shi and Xiao Li

Agents for Preserving Privacy: Learning and Decision Making
Collaboratively . . . . . ...
Onuralp Ulusoy and Pmar Yolum

Nardine Osman, Carles Sierra, Ronald Chenu-Abente, Qiang Shen,
and Fausto Giunchiglia

A Faithful Mechanism for Privacy-Sensitive Distributed Constraint
Satisfaction Problems. . . .. ... ... .. L
Farzaneh Farhadi and Nicholas R. Jennings



Xii Contents

Incentivising Exploration and Recommendations for Contextual Bandits
with Payments . ... ... ... 159
Priyank Agrawal and Theja Tulabandhula

Emotional Agents Make a (Bank) Run. . . ... ... ... ... ... ... .... 171
Konstantinos Grevenitis, Ilias Sakellariou, and Petros Kefalas

EUMAS 2020 Session 3: Autonomous Agents

An Interface for Programming Verifiable Autonomous Agents in ROS . .. .. 191
Rafael C. Cardoso, Angelo Ferrando, Louise A. Dennis,
and Michael Fisher

Integrated Commonsense Reasoning and Deep Learning for Transparent
Decision Making in Robotics . . .. ....... ... .. . ... ... 206
Tiago Mota, Mohan Sridharan, and Ales Leonardis

Combining Lévy Walks and Flocking for Cooperative Surveillance Using
Aerial Swarms . . ... ... 226
Hugo Sardinha, Mauro Dragone, and Patricia A. Vargas

Single-Agent Policies for the Multi-Agent Persistent Surveillance Problem
via Artificial Heterogeneity . ........... ... ... .. .. . 243
Thomas Kent, Arthur Richards, and Angus Johnson

Explaining the Influence of Prior Knowledge on POMCP Policies .. ... ... 261
Alberto Castellini, Enrico Marchesini, Giulio Mazzi,
and Alessandro Farinelli

EUMAS 2020 Best Papers Session

Approximating Voting Rules from Truncated Ballots. . . . .............. 279
Manel Ayadi, Nahla Ben Amor, and Jérome Lang

Privacy-Preserving Dialogues Between Agents: A Contract-Based Incentive
Mechanism for Distributed Meeting Scheduling . .. .................. 299
Boya Di and Nicholas R. Jennings

EUMAS-AT 2020 Joint Session

An Argumentation-Based Approach to Generate Domain-Specific

EXplanations. . . . . ..ottt e 319
Nadin Kokciyan, Simon Parsons, Isabel Sassoon, Elizabeth Sklar,
and Sanjay Modgil



Contents

Distributed Multi-issue Multi-lateral Negotiation Using a Divide and Rule

Approach. . . . ..

Ndeye Arame Diago, Samir Aknine, Sarvapali Ramchurn,
and El hadji Ibrahima Diago

Increasing Negotiation Performance at the Edge of the Network . . ... ... ..

Sam Vente, Angelika Kimmig, Alun Preece, and Federico Cerutti

Challenges and Main Results of the Automated Negotiating Agents

Competition (ANAC) 2019 . .. .. .

Reyhan Aydogan, Tim Baarslag , Katsuhide Fujita, Johnathan Mell,
Jonathan Gratch, Dave de Jonge, Yasser Mohammad, Shinji Nakadai,
Satoshi Morinaga, Hirotaka Osawa, Claus Aranha,

and Catholijn M. Jonker

Optimal Majority Rule Versus Simple Majority Rule. . ... .............

Vitaly Malyshev

Evaluating Crowdshipping Systems with Agent-Based Simulation. . . ... ...

Jeremias Dotterl, Ralf Bruns, Jiirgen Dunkel, and Sascha Ossowski

EUMAS 2020 Session 4: Agent-Based Models, Social Choice,
Argumentation, Model-Checking

Measuring the Strength of Rhetorical Arguments. . . .. ................

Mariela Morveli-Espinoza, Juan Carlos Nieves,
and Cesar Augusto Tacla

Understanding the Role of Values and Norms in Practical Reasoning . . . ...

Jazon Szabo, Jose M. Such, and Natalia Criado

Predicting the Winners of Borda, Kemeny and Dodgson Elections

with Supervised Machine Learning . . .. ....... ... ... ... ... ... ....

Hanna Kujawska, Marija Slavkovik, and Jan-Joachim Riickmann

From Virtual Worlds to Mirror Worlds: A Model and Platform for Building

Agent-Based eXtended Realities . . .. ........ ... ... ... .. ...

Angelo Croatti and Alessandro Ricci

Model-Checking Information Diffusion in Social Networks with PRISM . . . .

Louise A. Dennis and Marija Slavkovik

“Roads? Where We’re Going We Don’t Need Roads.” Using Agent-Based
Modeling to Analyze the Economic Impact of Hyperloop Introduction

onaSupply Chain .. ... ... ... ... ...

Francesco Bertolotti and Riccardo Occa

Xiii



X1v Contents

Sensitivity to Initial Conditions in Agent-Based Models. . ... ........... 501
Francesco Bertolotti, Angela Locoro, and Luca Mari

EUMAS 2020 Session 5: Agent-Oriented Software Engineering,
Game Theory, Task Allocation, Learning

Statecharts and Agent Technology: The Past and Future ............... 511
Nikolaos 1. Spanoudakis

A Game of Double Agents: Repeated Stackelberg Games
with Role Switch . . .. ... ... . e 529
Matteo Murari, Alessandro Farinelli, and Riccardo Sartea

Learning Summarised Messaging Through Mediated Differentiable

Inter-Agent Learning . . . . . .. ... ... 546
Sharan Gopal, Rishabh Mathur, Shaunak Deshwal,
and Anil Singh Parihar

Integrating Deep Learning and Non-monotonic Logical Reasoning
for Explainable Visual Question Answering . . .. .................... 558
Mohan Sridharan and Heather Riley

Multiagent Task Coordination as Task Allocation Plus

Task Responsibility. . .. ... .. .. 571
Vahid Yazdanpanah, Mehdi Dastani, Shaheen Fatima,
Nicholas R. Jennings, Devrim M. Yazan, and Henk Zijm

Anytime and Efficient Coalition Formation with Spatial
and Temporal Constraints. . . . . ... ..ottt it et e 589
Luca Capezzuto, Danesh Tarapore, and Sarvapali Ramchurn

Author Index . ... ... . ... . . .. . e 607



	Preface
	Organization
	Contents



