
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-7138-1428-3 

International Conference on 
Autonomous Agents and 
Multiagent Systems  
(AAMAS 2020) 

Online 
9 – 13 May 2020 

Volume 1 of 3 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2020) by International Foundation for Autonomous Agents and Multiagent Systems 
(IFAAMAS) All rights reserved. 
 
Printed with permission by Curran Associates, Inc. (2021) 
  
For permission requests, please contact International Foundation for Autonomous Agents and Multiagent 
Systems (IFAAMAS) at the address below. 
 
info@ifaamas.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 

VOLUME 1 

AI FOR ADVANCING SCIENTIFIC DISCOVERY FOR A SUSTAINABLE FUTURE ................................. 1 
Carla P. Gomes 

AUTOMATIC CURRICULA IN DEEP MULTI-AGENT  REINFORCEMENT LEARNING ......................... 2 
Thore Graepel 

BUILDING CITIES FROM SLIME MOULD,  AGENTS AND QUANTUM FIELD THEORY ...................... 3 
Alison Heppenstall, Nick Malleson 

UNSUPERVISED REINFORCEMENT LEARNING ........................................................................................ 5 
Sergey Levine 

RECONFIGURABLE INTERACTION FOR MAS MODELLING .................................................................... 6 
Yehia Abd Alrahman, Giuseppe Perelli, Nir Piterman 

ELESSAR: ETHICS IN NORM-AWARE AGENTS ........................................................................................ 15 
Nirav Ajmeri, Hui Guo, Pradeep K. Murukannaiah, Munindar P. Singh 

FORMAL VERIFICATION OF NEURAL AGENTS  IN NON-DETERMINISTIC 
ENVIRONMENTS ............................................................................................................................................ 24 

Michael E. Akintunde, Elena Botoeva, Panagiotis Kouvaros, Alessio Lomuscio 

EXPLAINABLE MULTI AGENT PATH FINDING  ....................................................................................... 33 
Shaull Almagor, Morteza Lahijanian 

RATIONAL VS BYZANTINE PLAYERS IN CONSENSUS-BASED BLOCKCHAINS .............................. 42 
Yackolley Amoussou-Guenou, Bruno Biais, Maria Potop-Butucaru, Sara Tucci-Piergiovanni 

STRATEGIC DECISION-MAKING FOR POWER NETWORK INVESTMENTS WITH 
DISTRIBUTED RENEWABLE GENERATION .............................................................................................. 51 

Merlinda Andoni, Valentin Robu, Wolf-Gerrit Früh, David Flynn 

A DESIGN-METHODOLOGY FOR EPIDEMIC DYNAMICS VIA TIME-VARYING 
HYPERGRAPHS ............................................................................................................................................... 60 

Alessia Antelmi, Gennaro Cordasco, Carmine Spagnuolo, Vittorio Scarano 

A GENERAL FRAMEWORK FOR ENERGY-EFFICIENT CLOUD COMPUTING 
MECHANISMS ................................................................................................................................................. 69 

Antonios Antoniadis, Andrés Cristi, Tim Oosterwijk, Alkmini Sgouritsa 

IMPROVED ALGORITHMS FOR LEARNING EQUILIBRIA IN SIMULATION-BASED 
GAMES .............................................................................................................................................................. 78 

Enrique Areyan Viqueira, Cyrus Cousins, Amy Greenwald 

LEARNING AN INTERPRETABLE TRAFFIC SIGNAL CONTROL POLICY ............................................ 87 
James Ault, Josiah P. Hanna, Guni Sharon 

SUMMER INTERNSHIP MATCHING WITH FUNDING CONSTRAINTS .................................................. 96 
Haris Aziz, Anton Baychkov, Péter Biró 



HMMS FOR ANOMALY DETECTION IN AUTONOMOUS ROBOTS ..................................................... 104 
D. Azzalini, A. Castellini, M. Luperto, A. Farinelli, F. Amigoni 

PEER REVIEWING IN PARTICIPATORY GUARANTEE SYSTEMS:  MODELISATION AND 
ALGORITHMIC ASPECTS ............................................................................................................................ 113 

Nathanaël Barrot, Sylvaine Lemeilleur, Nicolas Paget, Abdallah Saffidine 

 LEARNING TO OPTIMIZE AUTONOMY IN COMPETENCE-AWARE SYSTEMS  .............................. 122 
Connor Basich, Justin Svegliato, Kyle Hollins Wray, Stefan Witwicki, Joydeep Biswas, 
Shlomo Zilberstein 

MANIPULATION OF OPINION POLLS TO INFLUENCE ITERATIVE ELECTIONS ............................. 131 
Dorothea Baumeister, Ann-Kathrin Selker, Anaëlle Wilczynski 

OPTIMISING GAME TACTICS FOR FOOTBALL ...................................................................................... 140 
Ryan Beal, Georgios Chalkiadakis, Timothy J. Norman, Sarvapali D. Ramchurn 

CANDIDATE SELECTIONS WITH PROPORTIONAL FAIRNESS CONSTRAINTS ............................... 149 
Xiaohui Bei, Shengxin Liu, Chung Keung Poon, Hongao Wang 

MULTI-AGENT PATH FINDING IN CONFIGURABLE ENVIRONMENTS ............................................. 158 
Matteo Bellusci, Nicola Basilico, Francesco Amigoni 

AUTOMATED JUSTIFICATION OF COLLECTIVE DECISIONS VIA CONSTRAINT 
SOLVING ........................................................................................................................................................ 167 

Arthur Boixel, Ulle Endriss 

INPUT ADDITION AND DELETION IN REINFORCEMENT: TOWARDS LEARNING WITH 
STRUCTURAL CHANGES ............................................................................................................................ 176 

Iago Bonnici, Abdelkader Gouaïch, Fabien Michel 

MAJORITY-STRATEGYPROOFNESS IN JUDGMENT AGGREGATION ................................................ 185 
Sirin Botan, Ulle Endriss 

FINDING AND RECOGNIZING POPULAR COALITION STRUCTURES ................................................ 194 
Felix Brandt, Martin Bullinger 

FAIR ALLOCATION OF RESOURCES WITH UNCERTAIN AVAILABILITY ........................................ 203 
Jan Buermann, Enrico H. Gerding, Baharak Rastegari 

PARETO-OPTIMALITY IN CARDINAL HEDONIC GAMES .................................................................... 212 
Martin Bullinger 

TASK ALLOCATION STRATEGY FOR HETEROGENEOUS ROBOT TEAMS IN OFFSHORE 
MISSIONS ....................................................................................................................................................... 221 

Yaniel Carreno, Èric Pairet, Yvan Petillot, Ronald P. A. Petrick 

WEIGHTED ENVY-FREENESS IN INDIVISIBLE ITEM ALLOCATION ................................................. 230 
Mithun Chakraborty, Ayumi Igarashi, Warut Suksompong, Yair Zick 

SCHELLING MODELS WITH LOCALIZED SOCIAL INFLUENCE: A GAME-THEORETIC 
FRAMEWORK ................................................................................................................................................ 239 

Hau Chan, Mohammad T. Irfan, Cuong Viet Than 

RMB-DPOP: REFINING MB-DPOP BY REDUCING REDUNDANT INFERENCES ................................ 248 
Ziyu Chen, Wenxin Zhang, Yanchen Deng, Dingding Chen, Qing Li 



REFINEMENT FOR MULTIAGENT PROTOCOLS ..................................................................................... 257 
Samuel H. Christie V, Amit K. Chopra, Munindar P. Singh 

POLICY SYNTHESIS FOR FACTORED MDPS WITH GRAPH TEMPORAL LOGIC 
SPECIFICATIONS .......................................................................................................................................... 266 

Murat Cubuktepe, Zhe Xu, Ufuk Topcu 

LEADER ELECTION AND COMPACTION FOR ASYNCHRONOUS SILENT 
PROGRAMMABLE MATTER ....................................................................................................................... 275 

Gianlorenzo D'Angelo, Mattia D'Emidio, Shantanu Das, Alfredo Navarra, Giuseppe Prencipe 

INTENTION-AWARE MULTIAGENT SCHEDULING ............................................................................... 284 
Michael Dann, John Thangarajah, Yuan Yao, Brian Logan 

GOAL FORMATION THROUGH INTERACTION IN THE SITUATION CALCULUS: A 
FORMAL ACCOUNT GROUNDED IN BEHAVIORAL SCIENCE ............................................................ 293 

Giuseppe De Giacomo, Yves Lespérance 

RISK-AWARE CONDITIONAL REPLANNING FOR GLOBALLY CONSTRAINED MULTI-
AGENT SEQUENTIAL DECISION MAKING .............................................................................................. 302 

Frits De Nijs, Peter J. Stuckey 

TESTING AXIOMS AGAINST HUMAN REWARD DIVISIONS IN COOPERATIVE GAMES ............... 311 
Greg D'Eon, Kate Larson 

MANIPULATING NODE SIMILARITY MEASURES IN NETWORKS ..................................................... 320 
Palash Dey, Sourav Medya 

GAUSSIAN PROCESSES AS MULTIAGENT REWARD MODELS .......................................................... 329 
Gaurav Dixit, Stéphane Airiau, Kagan Tumer 

ALTERNATIVE FUNCTION APPROXIMATION PARAMETERIZATIONS FOR SOLVING 
GAMES:AN ANALYSIS OF F-REGRESSION COUNTERFACTUAL REGRET 
MINIMIZATION ............................................................................................................................................. 338 

Ryan D'Orazio, Dustin Morrill, James R. Wright, Michael Bowling 

DUELING BANDITS: FROM TWO-DUELING TO MULTI-DUELING ..................................................... 347 
Y. Du, S. Wang, L. Huang 

PRIVATE AND BYZANTINE-PROOF COOPERATIVE DECISION-MAKING ........................................ 356 
Abhimanyu Dubey, Alex Pentland 

ALGORITHMS FOR SWAP AND SHIFT BRIBERY IN STRUCTURED ELECTIONS ............................ 365 
Edith Elkind, Piotr Faliszewski, Sushmita Gupta, Sanjukta Roy 

ADAPTIVE AUTONOMY IN WIRELESS SENSOR NETWORKS ............................................................. 374 
Mirgita Frasheri, José Cano-García, Eva González-Parada, Baran Çürüklü, Mikael Ekström, 
Alessandro V. Papadopoulos, Cristina Urdiales 

EQUITABLE ALLOCATIONS OF INDIVISIBLE CHORES........................................................................ 383 
Rupert Freeman, Sujoy Sikdar, Rohit Vaish, Lirong Xia 

THRESHOLD TASK GAMES: THEORY, PLATFORM AND EXPERIMENTS ......................................... 392 
Kobi Gal, Ta Duy Nguyen, Quang Nhat Tran, Yair Zick 

MECHANISM DESIGN FOR DEFENSE COORDINATION IN SECURITY GAMES ............................... 401 
Jiarui Gan, Edith Elkind, Sarit Kraus, Michael Wooldridge 



MULTI TYPE MEAN FIELD REINFORCEMENT LEARNING .................................................................. 410 
Sriram Ganapathi Subramanian, Pascal Poupart, Matthew E. Taylor, Nidhi Hegde 

COMPUTING COMPETITIVE EQUILIBRIA WITH MIXED MANNA ...................................................... 419 
Jugal Garg, Peter McGlaughlin 

TOWARD GENUINE ROBOT TEAMMATES: IMPROVING HUMAN-ROBOT TEAM 
PERFORMANCE USING ROBOT SHARED MENTAL MODELS ............................................................. 428 

Felix Gervits, Dean Thurston, Ravenna Thielstrom, Terry Fong, Quinn Pham, Matthias 
Scheutz 

IMPROVING PERFORMANCE IN REINFORCEMENT LEARNING BY  BREAKING 
GENERALIZATION IN NEURAL NETWORKS .......................................................................................... 437 

Sina Ghiassian, Banafsheh Rafiee, Yat Long Lo, Adam White 

TOWARDS DEPLOYMENT OF ROBUST COOPERATIVE AI AGENTS: AN ALGORITHMIC 
FRAMEWORK FOR LEARNING ADAPTIVE POLICIES ........................................................................... 446 

Ahana Ghosh, Sebastian Tschiatschek, Hamed Mahdavi, Adish Singla 

A BRIDGE BETWEEN POLYNOMIAL OPTIMIZATION AND GAMES WITH IMPERFECT 
RECALL .......................................................................................................................................................... 455 

Hugo Gimbert, Soumyajit Paul, B Srivathsan 

INTEGRATING BEHAVIOR CLONING AND REINFORCEMENT LEARNING 
FORIMPROVED PERFORMANCE IN DENSE AND SPARSE REWARD ENVIRONMENTS ................ 464 

Vinicius G. Goecks, Gregory M. Gremillion, Vernon J. Lawhern, John Valasek, Nicholas R. 
Waytowich 

DEMYSTIFYING EMERGENT INTELLIGENCE AND ITS EFFECT ON PERFORMANCE IN 
LARGE ROBOT SWARMS ............................................................................................................................ 473 

John Harwell, London Lowmanstone, Maria Gini 

CAUTIOUS REINFORCEMENT LEARNING WITH LOGICAL CONSTRAINTS .................................... 482 
Mohammadhosein Hasanbeig, Alessandro Abate, Daniel Kroening 

NEURAL REPLICATOR DYNAMICS: MULTIAGENT LEARNING VIA HEDGING POLICY 
GRADIENTS ................................................................................................................................................... 491 

Daniel Hennes, Dustin Morrill, Shayegan Omidshafiei, Rémi Munos, Julien Perolat, Marc 
Lanctot, Audrunas Gruslys, Jean-Baptiste Lespiau, Paavo Parmas, Edgar Duéñez-Guzmán, 
Karl Tuyls 

NEW ALGORITHMS FOR CONTINUOUS DISTRIBUTED CONSTRAINT OPTIMIZATION 
PROBLEMS ..................................................................................................................................................... 501 

Khoi D. Hoang, William Yeoh, Makoto Yokoo, Zinovi Rabinovich 

THE EFFECT OF STRATEGIC NOISE IN LINEAR REGRESSION ........................................................... 510 
Safwan Hossain, Nisarg Shah 

INDUCING COOPERATION THROUGH REWARD RESHAPING BASED ON PEER 
EVALUATIONS IN DEEP MULTI-AGENT REINFORCEMENT LEARNING .......................................... 519 

David Earl Hostallero, Daewoo Kim, Sangwoo Moon, Kyunghwan Son, Wan Ju Kang, Yung 
Yi 

GREEN SECURITY GAME WITH COMMUNITY ENGAGEMENT .......................................................... 528 
Taoan Huang, Weiran Shen, David Zeng, Tianyu Gu, Rohit Singh, Fei Fang 



LEARNING TO RESOLVE ALLIANCE DILEMMAS IN MANY-PLAYER ZERO-SUM 
GAMES ............................................................................................................................................................ 537 

Edward Hughes, Thomas W. Anthony, Tom Eccles, Joel Z. Leibo, David Balduzzi, Yoram 
Bachrach 

COPYCAT:TAKING CONTROL OF NEURAL POLICIES WITH CONSTANT ATTACKS ..................... 547 
Léonard Hussenot, Matthieu Geist, Olivier Pietquin 

SNOOPING ATTACKS ON DEEP REINFORCEMENT LEARNING ......................................................... 556 
Matthew Inkawhich, Yiran Chen, Hai Li 

IT'S NOT WHOM YOU KNOW, IT'S WHAT YOU, OR YOUR FRIENDS, CAN DO: 
COALITIONAL FRAMEWORKS FOR NETWORK CENTRALITIES. ...................................................... 565 

Gabriel Istrate, Cosmin Bonchiº, Claudiu Gatinã 

INFLUENCE MAXIMIZATION IN UNKNOWN SOCIAL NETWORKS: LEARNING 
POLICIES FOR EFFECTIVE GRAPH SAMPLING ...................................................................................... 574 

Harshavardhan Kamarthi, Priyesh Vijayan, Bryan Wilder, Balaraman Ravindran, Milind 
Tambe 

ON STABLE MATCHINGS WITH PAIRWISE PREFERENCES AND MATROID 
CONSTRAINTS .............................................................................................................................................. 583 

Naoyuki Kamiyama 

COMBINING NO-REGRET AND Q-LEARNING ........................................................................................ 592 
Ian A. Kash, Michael Sullins, Katja Hofmann 

APPROXIMATELY STABLE MATCHINGS WITH GENERAL CONSTRAINTS ..................................... 601 
Yasushi Kawase, Atsushi Iwasaki 

INDUCING EQUILIBRIA IN NETWORKED PUBLIC GOODS GAMES THROUGH 
NETWORK STRUCTURE MODIFICATION ................................................................................................ 610 

David Kempe, Sixie Yu, Yevgeniy Vorobeychik 

LEARNING HIERARCHICAL TEACHING POLICIES FOR COOPERATIVE AGENTS ......................... 619 
Dong-Ki Kim, Miao Liu, Shayegan Omidshafiei, Sebastian Lopez-Cot, Matthew Riemer, 
Golnaz Habibi, Gerald Tesauro, Sami Mourad, Murray Campbell, Jonathan P. How 

ADVERSARIAL PATROLLING WITH DRONES ........................................................................................ 628 
David Klaška, Antonín Kuèera, Vojtìch Øehák 

INCENTIVISING PARTICIPATION IN LIQUID DEMOCRACY WITH BREADTH-FIRST 
DELEGATION ................................................................................................................................................ 637 

Grammateia Kotsialou, Luke Riley 

STRATEGIC MANIPULATION WITH INCOMPLETE PREFERENCES: POSSIBILITIES AND 
IMPOSSIBILITIES FOR POSITIONAL SCORING RULES ......................................................................... 644 

Justin Kruger, Zoi Terzopoulou 

INCREASING EVACUATION DURING DISASTER EVENTS .................................................................. 653 
Chris J. Kuhlman, Achla Marathe, Anil Vullikanti, Nafisa Halim, Pallab Mozumder 

CONVEXITY OF HYPERGRAPH MATCHING GAME .............................................................................. 662 
Soh Kumabe, Takanori Maehara 

OPTIMAL SWARM STRATEGY FOR DYNAMIC TARGET SEARCH AND TRACKING ..................... 671 
Hian Lee Kwa, Jabez Leong Kit, Roland Bouffanais 



ON THE MODEL-CHECKING OF BRANCHING-TIME TEMPORAL LOGIC WITH BDI 
MODALITIES .................................................................................................................................................. 680 

Salvatore La Torre, Gennaro Parlato 

HINDSIGHT PLANNER ................................................................................................................................. 689 
Yaqing Lai, Wufan Wang, Yunjie Yang, Jihong Zhu, Minchi Kuang 

A DELIBERATE BIAT LOGIC FOR MODELING MANIPULATIONS ...................................................... 698 
Christopher Leturc, Grégory Bonnet 

FAIR RESOURCE SHARING AND DORM ASSIGNMENT ....................................................................... 707 
Bo Li, Yingkai Li 

SPATIAL-TEMPORAL MOVING TARGET DEFENSE: A MARKOV STACKELBERG GAME 
MODEL  ........................................................................................................................................................... 716 

Henger Li, Wen Shen, Zizhan Zheng 

MOVING AGENTS IN FORMATION IN CONGESTED ENVIRONMENTS ............................................. 725 
Jiaoyang Li, Kexuan Sun, Hang Ma, Ariel Felner, T. K. Satish Kumar, Sven Koenig 

VOLUME 2 

ON EMERGENT COMMUNICATION INCOMPETITIVE MULTI-AGENT TEAMS................................ 734 
Paul Pu Liang, Jeffrey Chen, Ruslan Salakhutdinov, Louis-Philippe Morency, Satwik Kottur 

A STORY OF TWO STREAMS: REINFORCEMENT LEARNING MODELS  FROM HUMAN 
BEHAVIOR AND NEUROPSYCHIATRY .................................................................................................... 743 

Baihan Lin, Guillermo Cecchi, Djallel Bouneffouf, Jenna Reinen, Irina Rish 

OFF-POLICY DEEP REINFORCEMENT LEARNING WITH ANALOGOUS DISENTANGLED 
EXPLORATION .............................................................................................................................................. 752 

Anji Liu, Yitao Liang, Guy Van Den Broeck 

PARAMETERISED VERIFICATION OF STRATEGIC PROPERTIES IN PROBABILISTIC 
MULTI-AGENT SYSTEMS ............................................................................................................................ 761 

Alessio Lomuscio, Edoardo Pirovano 

COMPETITIVE RATIOS FOR ONLINE MULTI-CAPACITY RIDESHARING ......................................... 770 
Meghna Lowalekar, Pradeep Varakantham, Patrick Jaillet 

A BUDGET-LIMITED MECHANISM FOR CATEGORY-AWARE CROWDSOURCING 
SYSTEMS ........................................................................................................................................................ 779 

Yuan Luo, Nicholas R. Jennings 

GIFTING IN MULTI-AGENT REINFORCEMENT LEARNING ................................................................. 788 
Andrei Lupu, Doina Precup 

LIKELIHOOD QUANTILE NETWORKS FOR COORDINATING MULTI-AGENT 
REINFORCEMENT LEARNING ................................................................................................................... 797 

Xueguang Lyu, Christopher Amato 

PENALTY BIDDING MECHANISMS FOR ALLOCATING RESOURCES AND 
OVERCOMING PRESENT BIAS ................................................................................................................... 806 

Hongyao Ma, Reshef Meir, David C. Parkes, Elena Wu-Yan 



FEUDAL MULTI-AGENT DEEP REINFORCEMENT LEARNING FOR TRAFFIC SIGNAL 
CONTROL ....................................................................................................................................................... 815 

Jinming Ma, Feng Wu 

AED: AN ANYTIME EVOLUTIONARY DCOP ALGORITHM .................................................................. 824 
Saaduddin Mahmud, Moumita Choudhury, Md. Mosaddek Khan, Long Tran-Thanh, Nicholas 
R. Jennings 

LEARNING PROBABLY APPROXIMATELY CORRECT MAXIMIN STRATEGIES IN 
SIMULATION-BASED GAMES WITH INFINITE STRATEGY SPACES .................................................. 833 

Alberto Marchesi, Francesco Trovò, Nicola Gatti 

OPTIMAL TEMPORAL PLAN MERGING ................................................................................................... 842 
Gilberto Marcon Dos Santos, Julie A. Adams 

POLICY-GRADIENT ALGORITHMS HAVE NO GUARANTEES OF CONVERGENCE IN 
LINEAR QUADRATIC GAMES .................................................................................................................... 851 

Eric Mazumdar, Lillian J. Ratliff, Michael I. Jordan, S. Shankar Sastry 

SOCIAL DIVERSITY AND SOCIAL PREFERENCESIN MIXED-MOTIVE REINFORCEMENT 
LEARNING...................................................................................................................................................... 860 

Kevin R. McKee, Ian Gemp, Brian McWilliams, Edgar A. Duéñez-Guzmán, Edward Hughes, 
& Joel Z. Leibo 

TRAJECTORY-USER LINKING WITH ATTENTIVE RECURRENT NETWORK .................................... 869 
Congcong Miao, Jilong Wang, Heng Yu, Weichen Zhang, Yinyao Qi 

APPROXIMATE NASH EQUILIBRIA OF IMITATION GAMES: ALGORITHMS AND 
COMPLEXITY ................................................................................................................................................ 878 

Aniket Murhekar, Ruta Mehta 

MASSIVE CROSS-PLATFORM SIMULATIONS OF ONLINE SOCIAL NETWORKS ............................ 886 
Goran Muriæ, Alexey Tregubov, Jim Blythe, Andrés Abeliuk, Divya Choudhary, Kristina 
Lerman, Emilio Ferrara 

DUTY TO WARN IN STRATEGIC GAMES ................................................................................................ 895 
Pavel Naumov, Jia Tao 

GENERALIZED OPTIMISTIC Q-LEARNING WITH PROVABLE EFFICIENCY .................................... 904 
Grigory Neustroev, Mathijs M. De Weerdt 

THE COMPLEXITY OF CLONING CANDIDATES IN MULTIWINNER ELECTIONS ........................... 913 
Marc Neveling, Jörg Rothe 

DCRAC: DEEP CONDITIONED RECURRENT ACTOR-CRITIC FOR MULTI-OBJECTIVE 
PARTIALLY OBSERVABLE ENVIRONMENTS ........................................................................................ 922 

Xiaodong Nian, Athirai A. Irissappane, Diederik Roijers 

IS THE POLICY GRADIENT A GRADIENT? .............................................................................................. 930 
Chris Nota, Philip S. Thomas 

DRIVING EXPLORATION BY MAXIMUM DISTRIBUTION IN GAUSSIAN PROCESS 
BANDITS ......................................................................................................................................................... 939 

Alessandro Nuara, Francesco Trovò, Dominic Crippa, Nicola Gatti, Marcello Restelli 

MULTIWINNER CANDIDACY GAMES ...................................................................................................... 948 
Svetlana Obraztsova, Maria Polukarov, Edith Elkind, Marek Grzesiuk 



TOWARDS A COMPUTATIONAL FRAMEWORK FOR AUTOMATING SUBSTANCE USE 
COUNSELING WITH VIRTUAL AGENTS .................................................................................................. 957 

Stefan Olafsson, Byron Wallace, Timothy Bickmore 

ANALYZING REINFORCEMENT LEARNING BENCHMARKS WITH RANDOM WEIGHT 
GUESSING ...................................................................................................................................................... 966 

Declan Oller, Tobias Glasmachers, Giuseppe Cuccu 

NON-UNIFORM POLICIES FOR MULTI-ROBOT ASYMMETRIC PERIMETER PATROL IN 
ADVERSARIAL DOMAINS .......................................................................................................................... 974 

Yaniv Oshrat, Noa Agmon, Sarit Kraus 

WHO AND WHEN TO SCREEN: MULTI-ROUND ACTIVE SCREENING FOR NETWORK 
RECURRENT INFECTIOUS DISEASES UNDER UNCERTAINTY ........................................................... 983 

Han-Ching Ou, Arunesh Sinha, Sze-Chuan Suen, Andrew Perrault, Alpan Raval, Milind 
Tambe  

MULTI-PATH POLICY OPTIMIZATION ..................................................................................................... 992 
Ling Pan, Qingpeng Cai, Longbo Huang 

NAVIGATING THE COMBINATORICS OF VIRTUAL AGENT DESIGN SPACE TO 
MAXIMIZE PERSUASION .......................................................................................................................... 1001 

Dhaval Parmar, Stefán Ólafsson, Dina Utami, Prasanth Murali, Timothy Bickmore 

REAL-TIME LEARNING AND PLANNING IN ENVIRONMENTS WITH SWARMS: A 
HIERARCHICAL AND A PARAMETER-BASED SIMULATION APPROACH ...................................... 1010 

 Lukasz Pelcner, Shaling Li, Matheus Aparecido Do Carmo Alves, Leandro Soriano 
Marcolino, Alex Collins 

GAPCOD: A GENERIC ASSEMBLY PLANNER BY CONSTRAINED DISASSEMBLY ....................... 1019 
Florian Pescher, Nils Napp, Benoît Piranda, Julien Bourgeois 

INFERENCE-BASED STRATEGY ALIGNMENT FOR GENERAL-SUM DIFFERENTIAL 
GAMES .......................................................................................................................................................... 1028 

Lasse Peters, David Fridovich-Keil, Claire J. Tomlin, Zachary N. Sunberg 

ON ALGORITHMIC DECISION PROCEDURES IN EMERGENCY RESPONSE SYSTEMS IN 
SMART AND CONNECTED COMMUNITIES ........................................................................................... 1037 

Geoffrey Pettet, Ayan Mukhopadhyay, Mykel Kochenderfer, Yevgeniy Vorobeychik, Abhishek 
Dubey 

LEARNING AND TESTING RESILIENCE IN COOPERATIVE MULTI-AGENT SYSTEMS ................ 1046 
Thomy Phan, Thomas Gabor, Andreas Sedlmeier, Fabian Ritz, Bernhard Kempter, Cornel 
Klein, Horst Sauer, Reiner Schmid, Jan Wieghardt, Marc Zeller, Claudia Linnhoff-Popien 

OBJECTIVE SOCIAL CHOICE: USING AUXILIARY INFORMATION TO IMPROVE 
VOTING OUTCOMES .................................................................................................................................. 1055 

Silviu Pitis, Michael R. Zhang 

GOAL RECOGNITION USING OFF-THE-SHELF PROCESS MINING TECHNIQUES ......................... 1063 
Artem Polyvyanyy, Zihang Su, Nir Lipovetzky, Sebastian Sardina 

EXTENDING NARRATIVE PLANNING DOMAINS WITH  LINGUISTIC RESOURCES ..................... 1072 
Julie Porteous, João F. Ferreira, Alan Lindsay, Marc Cavazza 



YESTERDAY'S REWARD IS TODAY'S PUNISHMENT: CONTRAST EFFECTS IN HUMAN 
FEEDBACK TO REINFORCEMENT LEARNING AGENTS .................................................................... 1081 

Divya Ramesh, Anthony Z. Liu, Andres J. Echeverria, Jean Y. Song, Nicholas R. Waytowich, 
Walter S. Lasecki 

TOLL-BASED LEARNING FOR MINIMISING CONGESTION UNDER HETEROGENEOUS 
PREFERENCES ............................................................................................................................................. 1089 

Gabriel De O. Ramos, Roxana Rãdulescu, Ann Nowé, Anderson R. Tavares 

CULTURE-BASED EXPLAINABLE HUMAN-AGENT DECONFLICTION ........................................... 1098 
Alex Raymond, Hatice Gunes, Amanda Prorok 

AUTOMATED CONFIGURATION OF NEGOTIATION STRATEGIES .................................................. 1107 
Bram M. Renting, Holger H. Hoos, Catholijn M. Jonker 

CAPACITY, BANDWIDTH, AND COMPOSITIONALITY IN EMERGENT LANGUAGE 
LEARNING.................................................................................................................................................... 1116 

Cinjon Resnick, Abhinav Gupta, Jakob Foerster, Andrew M. Dai, Kyunghyun Cho 

EMPLOYING MODELS OF HUMAN SOCIAL MOTOR BEHAVIOR FOR ARTIFICIAL 
AGENT TRAINERS ...................................................................................................................................... 1125 

Lillian M. Rigoli, Patrick Nalepka, Hannah Douglas, Rachel W. Kallen, Simon Hosking, 
Christopher Best, Elliot Saltzman, Michael J. Richardson 

MULTI-LEVEL FITNESS CRITICS FOR COOPERATIVE COEVOLUTION .......................................... 1134 
Golden Rockefeller, Shauharda Khadka, Kagan Tumer 

A STRUCTURAL SOLUTION TO SEQUENTIAL MORAL DILEMMAS ................................................ 1143 
Manel Rodriguez-Soto, Maite Lopez-Sanchez, Juan A. Rodriguez-Aguilar 

HUMAN-CENTERED DECISION SUPPORT FOR AGENDA SCHEDULING ........................................ 1152 
Stephanie Rosenthal, Laura M. Hiatt 

VIRAL VS. EFFECTIVE: UTILITY BASED INFLUENCE MAXIMIZATION ......................................... 1160 
Yael Sabato, Amos Azaria, Noam Hazon 

MULTIROBOT COVERAGE OF MODULAR ENVIRONMENTS ............................................................ 1169 
M. Salaris, A. Riva, F. Amigoni 

DESIGNING EFFECTIVE AND PRACTICAL INTERVENTIONS TO CONTAIN EPIDEMICS ............ 1178 
Prathyush Sambaturu, Bijaya Adhikari, B. Aditya Prakash, Srinivasan Venkatramanan, Anil 
Vullikanti 

MGPI: A COMPUTATIONAL MODEL OF MULTIAGENT GROUP PERCEPTION AND 
INTERACTION ............................................................................................................................................. 1187 

Navyata Sanghvi, Ryo Yonetani, Kris Kitani 

BAYESIAN ACTIVE MALWARE ANALYSIS .......................................................................................... 1197 
Riccardo Sartea, Georgios Chalkiadakis, Alessandro Farinelli, Matteo Murari 

MAXIMIZING INFORMATION GAIN IN PARTIALLY OBSERVABLE ENVIRONMENTS 
VIA PREDICTION REWARDS .................................................................................................................... 1206 

Yash Satsangi, Sungsu Lim, Shimon Whiteson, Frans A. Oliehoek, Martha White 

LIMITATIONS OF GREED: INFLUENCE MAXIMIZATION IN UNDIRECTED NETWORKS 
RE-VISITED .................................................................................................................................................. 1215 

Grant Schoenebeck, Biaoshuai Tao, Fang-Yi Yu 



A QUALITATIVE APPROACH TO COMPOSING VALUE-ALIGNED NORM SYSTEMS ................... 1224 
Marc Serramia, Maite Lopez-Sanchez, Juan A. Rodriguez-Aguilar 

LEARNING TO DESIGN COUPONS IN ONLINE ADVERTISING MARKETS ...................................... 1233 
Weiran Shen, Pingzhong Tang, Xun Wang, Yadong Xu, Xiwang Yang 

EPISTEMIC PLAN RECOGNITION ............................................................................................................ 1242 
Maayan Shvo, Toryn Q. Klassen, Shirin Sohrabi, Sheila A. McIlraith 

PLAYING GAMES IN THE DARK: AN APPROACH FOR CROSS-MODALITY TRANSFER 
IN REINFORCEMENT LEARNING ............................................................................................................ 1251 

Rui Silva, Miguel Vasco, Francisco S. Melo, Ana Paiva, Manuela Veloso 

SAFE POLICY IMPROVEMENT WITH AN ESTIMATED BASELINE POLICY .................................... 1260 
Thiago D. Simão, Romain Laroche,  Rémi Tachet Des Combes 

HIERARCHICAL MULTIAGENT REINFORCEMENT LEARNING FOR MARITIME 
TRAFFIC MANAGEMENT .......................................................................................................................... 1269 

Arambam James Singh, Akshat Kumar, Hoong Chuin Lau 

SIGNED GRAPH GAMES: COALITIONAL GAMES WITH FRIENDS, ENEMIES AND 
ALLIES .......................................................................................................................................................... 1278 

Oskar Skibski, Takamasa Suzuki, Tomasz Grabowski, Tomasz Michalak, Makoto Yokoo 

STRATEGYPROOF REINFORCEMENT LEARNINGFOR ONLINE RESOURCE 
ALLOCATION .............................................................................................................................................. 1287 

Sebastian Stein, Mateusz Ochal, Ioana-Adriana Moisoiu, Enrico Gerding, Raghu Ganti, Ting 
He, Tom La Porta 

MINIMIZING MARGIN OF VICTORY FOR FAIR POLITICAL AND EDUCATIONAL 
DISTRICTING ............................................................................................................................................... 1296 

Ana-Andreea Stoica, Abhijnan Chakraborty, Palash Dey, Krishna P. Gummadi 

MULTI-ROBOT PLANNING UNDER UNCERTAINTY WITH CONGESTION-AWARE 
MODELS ....................................................................................................................................................... 1305 

Charlie Street, Bruno Lacerda, Manuel Mühlig, Nick Hawes 

GAMES OF MINERS .................................................................................................................................... 1314 
J. Sun, P. Tang, Y. Zeng 

CAN AGENTS LEARN BY ANALOGY? AN INFERABLE MODEL FOR PAC 
REINFORCEMENT LEARNING ................................................................................................................. 1323 

Yanchao Sun, Furong Huang 

DRAWING A MAP OF ELECTIONS IN THE SPACE OF STATISTICAL CULTURES .......................... 1332 
Stanis Aw Szufa, Piotr Faliszewski, Piotr Skowron, Arkadii Slinko, Nimrod Talmon 

CAPTURING ORACLE GUIDED HIDERS ................................................................................................. 1341 
Akshat Tandon, Kamalakar Karlapalem 

OPTIMIZED COST PER MILLE IN FEEDS ADVERTISING .................................................................... 1350 
Pingzhong Tang, Xun Wang, Zihe Wang, Yadong Xu, Xiwang Yang 

DIFFERENTIALLY PRIVATE CONTEXTUAL DYNAMIC PRICING .................................................... 1359 
Wei Tang, Chien-Ju Ho, Yang Liu 



AN ACTIVE LEARNING METHOD FOR THE COMPARISON OF AGENT-BASED MODELS ........... 1368 
Swapna Thorve, Zhihao Hu, Kiran Lakkaraju, Joshua Letchford, Anil Vullikanti, Achla 
Marathe, Samarth Swarup 

DEPLOYMENT OF A PLUG-IN MULTI-AGENT SYSTEM FOR TRAFFIC SIGNAL TIMING ............ 1377 
Behnam Torabi, Rym Zalila-Wenkstern, Robert Saylor, Patrick Ryan 

A NOVEL INDIVIDUALLY RATIONAL OBJECTIVE IN MULTI-AGENT MULTI-ARMED 
BANDITS: ALGORITHMS AND REGRET BOUNDS ............................................................................... 1386 

Aristide C. Y. Tossou, Christos Dimitrakakis, Jaroslaw Rzepecki, Katja Hofmann 

THE EFFECTS OF AUTONOMY AND TASK MEANING IN ALGORITHMIC 
MANAGEMENT OF CROWDWORK ......................................................................................................... 1395 

Yuushi Toyoda, Gale Lucas, Jonathan Gratch 

USING COGNITIVE MODELS TO TRAIN BIG DATA MODELS WITH SMALL DATA ..................... 1404 
J. Gregory Trafton, Laura M. Hiatt, Benjamin Brumback, J. Malcolm McCurry 

AGENT ONTOLOGY ALIGNMENT REPAIR THROUGH DYNAMIC EPISTEMIC LOGIC ................. 1413 
Line Van Den Berg, Manuel Atencia, Jérôme Euzenat 

PLANNABLE APPROXIMATIONS TO MDP HOMOMORPHISMS: EQUIVARIANCE 
UNDER ACTIONS ........................................................................................................................................ 1422 

Elise Van Der Pol, Thomas Kipf, Frans A. Oliehoek, Max Welling 

LEARNING CONTEXT-AWARE TASK REASONING FOR EFFICIENT META-
REINFORCEMENT LEARNING  ................................................................................................................ 1431 

Haozhe Wang, Jiale Zhou, Xuming He 

SCALABLE GAME-FOCUSED LEARNING OF ADVERSARY MODELS: DATA-TO-
DECISIONS IN NETWORK SECURITY GAMES ...................................................................................... 1440 

Kai Wang, Andrew Perrault, Aditya Mate, Milind Tambe 

BAYESIAN NASH EQUILIBRIUM IN FIRST-PRICE AUCTION WITH DISCRETE VALUE 
DISTRIBUTIONS .......................................................................................................................................... 1449 

Zihe Wang, Weiran Shen, Song Zuo 

THE MANIPULABILITY OF CENTRALITY MEASURES—AN AXIOMATIC APPROACH ............... 1458 
Tomasz W¹s, Marcin Waniek, Talal Rahwan, Tomasz Michalak 

PREDICTING PERSUASIVE EFFECTIVENESS FOR MULTIMODAL BEHAVIOR 
ADAPTATION USING BIPOLAR WEIGHTED ARGUMENT GRAPHS ................................................. 1467 

Klaus Weber, Kathrin Janowski, Niklas Rach, Katharina Weitz, Wolfgang Minker, Stefan 
Ultes, Elisabeth André 

VOLUME 3 

ADAPTIVE KNOWLEDGE TRANSFER BASED ON TRANSFER NEURAL KERNEL 
NETWORK .................................................................................................................................................... 1476 

Pengfei Wei, Xinghua Qu, Yiping Ke, Tze Yun Leong, Yew Soon Ong 

UNCERTAINTY MODELLING IN MULTI-AGENT INFORMATION FUSION SYSTEMS ................... 1485 
Jiali Weng, Fuyuan Xiao, Zehong Cao 



A PERFORMANCE-BASED START STATE CURRICULUM FRAMEWORK FOR 
REINFORCEMENT LEARNING ................................................................................................................. 1494 

Jan Wöhlke, Felix Schmitt, Herke Van Hoof 

FRESH: INTERACTIVE REWARD SHAPING IN HIGH-DIMENSIONAL STATE SPACES 
USING HUMAN FEEDBACK ...................................................................................................................... 1503 

Baicen Xiao, Qifan Lu, Bhaskar Ramasubramanian, Andrew Clark, Linda Bushnell, Radha 
Poovendran 

ON THE COMPLEXITY OF SEQUENTIAL POSTED PRICING .............................................................. 1512 
Tao Xiao, Zhengyang Liu, Wenhan Huang 

SIZE-RELAXED COMMITTEE SELECTION UNDER THE CHAMBERLIN-COURANT RULE .......... 1521 
Tao Xiao, Sujoy Sikdar 

STRATEGYPROOF MECHANISMS FOR ACTIVITY SCHEDULING .................................................... 1530 
Xinping Xu, Minming Li, Lingjie Duan 

GAME THEORETIC ANALYSIS FOR TWO-SIDED MATCHING WITH RESOURCE 
ALLOCATION .............................................................................................................................................. 1539 

Kentaro Yahiro, Makoto Yokoo 

OPTIMAL CONTROL IN PARTIALLY OBSERVABLE COMPLEX SOCIAL SYSTEMS ..................... 1548 
Fan Yang, Bruno Lepri, Wen Dong 

HIERARCHICAL COOPERATIVE MULTI-AGENT REINFORCEMENT LEARNING WITH 
SKILL DISCOVERY ..................................................................................................................................... 1557 

Jiachen Yang, Igor Borovikov, Hongyuan Zha 

ααRANK: PRACTICALLY SCALING -RANK THROUGH STOCHASTIC OPTIMISATION ................ 1566 
Yaodong Yang, Rasul Tutunov, Phu Sakulwongtana, Haitham Bou Ammar 

ON THE COMPLEXITY OF DESTRUCTIVE BRIBERY IN APPROVAL-BASED MULTI-
WINNER VOTING ........................................................................................................................................ 1575 

Yongjie Yang 

REPORT-SENSITIVE SPOT-CHECKING IN PEER-GRADING SYSTEMS ............................................ 1584 
Hedayat Zarkoob, Hu Fu, Kevin Leyton-Brown 

THE POWER OF SUGGESTION ................................................................................................................. 1593 
Nicholas Zerbel, Kagan Tumer 

DEEP RESIDUAL REINFORCEMENT LEARNING .................................................................................. 1602 
Shangtong Zhang, Wendelin Boehmer, Shimon Whiteson 

REDISTRIBUTION MECHANISM ON NETWORKS ................................................................................ 1611 
Wen Zhang, Dengji Zhao, Hanyu Chen 

COLLABORATIVE DATA ACQUISITION ................................................................................................ 1620 
Wen Zhang, Yao Zhang, Dengji Zhao 

SWARMTALK – TOWARDS BENCHMARK SOFTWARE SUITES FOR SWARM ROBOTICS 
PLATFORMS ................................................................................................................................................ 1629 

Yihan Zhang, Lyon Zhang, Hanlin Wang, Fabián E. Bustamante, Michael Rubenstein 



META-LEARNING STATE-BASED ELIGIBILITY TRACES FOR MORE SAMPLE-
EFFICIENT POLICY EVALUATION .......................................................................................................... 1638 

Mingde Zhao, Sitao Luan, Ian Porada, Xiao-Wen Chang, Doina Precup 

COMPETITIVE AND COOPERATIVE HETEROGENEOUS DEEP REINFORCEMENT 
LEARNING.................................................................................................................................................... 1647 

Han Zheng, Jing Jiang, Pengfei Wei, Guodong Long, Chengqi Zhang 

PARAMETERIZED COMPLEXITY OF SHIFT BRIBERY IN ITERATIVE ELECTIONS ...................... 1656 
Aizhong Zhou, Jiong Guo 

LEARNING BY REUSING PREVIOUS ADVICE IN  TEACHER-STUDENT PARADIGM ................... 1665 
Changxi Zhu, Yi Cai, Ho-Fung Leung, Shuyue Hu 

TOWARDS REALITY: SMOOTHED ANALYSIS IN COMPUTATIONAL SOCIAL CHOICE .............. 1674 
Dorothea Baumeister, Tobias Hogrebe, Jörg Rothe 

A MULTI-ROBOT PLATFORM FOR THE AUTONOMOUS OPERATION AND 
MAINTENANCE OF OFFSHORE WIND FARMS ..................................................................................... 1679 

Sara Bernardini, Ferdian Jovan, Zhengyi Jiang, Simon Watson, Andrew Weightman, Peiman 
Moradi, Tom Richardson, Rasoul Sadeghian, Sina Sareh 

AGENTS ARE DEAD. LONG LIVE AGENTS! .......................................................................................... 1684 
Virginia Dignum, Frank Dignum 

NEW FOUNDATIONS OF ETHICAL MULTIAGENT SYSTEMS ............................................................ 1689 
Pradeep K. Murukannaiah, Nirav Ajmeri, Catholijn M. Jonker, Munindar P. Singh 

RESEARCH CHALLENGES AND OPPORTUNITIES IN MULTI-AGENT PATH FINDING 
AND MULTI-AGENT PICKUP AND DELIVERY PROBLEMS ............................................................... 1694 

Oren Salzman, Roni Stern 

WE NEED FAIRNESS AND EXPLAINABILITY IN ALGORITHMIC HIRING ...................................... 1699 
Candice Schumann, Jeffrey S. Foster, Nicholas Mattei, John P. Dickerson 

LIVE SIMULATIONS ................................................................................................................................... 1704 
Samarth Swarup, Henning S. Mortveit 

MULTIAGENT CLIMATE CHANGE RESEARCH .................................................................................... 1709 
Vahid Yazdanpanah, Sara Mehryar, Nicholas R. Jennings, Swenja Surminski, Martin J. 
Siegert, Jos Van Hillegersberg 

DESIGNING TRUTHFUL CONTEXTUAL MULTI-ARMED BANDITS BASED SPONSORED 
SEARCH AUCTIONS ................................................................................................................................... 1715 

Kumar Abhishek, Shweta Jain, Sujit Gujar 

BOOLEAN GAMES: INFERRING AGENTS' GOALS USING TAXATION QUERIES ........................... 1718 
Abhijin Adiga, Sarit Kraus, S. S. Ravi 

LEVERAGING COMMUNICATION TOPOLOGIES BETWEEN  LEARNING AGENTS IN 
DEEP REINFORCEMENT LEARNING ...................................................................................................... 1721 

Dhaval Adjodah, Dan Calacci, Abhimanyu Dubey, Anirudh Goyal, P. M. Krafft, Esteban 
Moro, Alex Pentland 

LEARNING TRANSFERABLE COOPERATIVE BEHAVIOR IN MULTI-AGENT TEAM .................... 1724 
Akshat Agarwal, Sumit Kumar, Katia Sycara, Mike Lewis 



EVOLVING META-LEVEL REASONING WITH REINFORCEMENT LEARNING AND A* 
FOR COORDINATED MULTI-AGENT PATH-PLANNING ..................................................................... 1727 

Mona Alshehri, Napoleon Reyes, Andre Barczak 

PRIVACY-PRESERVING DARK POOLS ................................................................................................... 1730 
Gilad Asharov, Tucker Balch, Antigoni Polychroniadou, Manuela Veloso 

LONG-RUN MULTI-ROBOT PLANNING WITH UNCERTAIN TASK DURATIONS ........................... 1733 
Carlos Azevedo, Bruno Lacerda, Nick Hawes, Pedro Lima 

THE TEMPORARY EXCHANGE PROBLEM ............................................................................................ 1736 
Haris Aziz, Edward J. Lee 

MECHANISM DESIGN FOR SCHOOL CHOICE WITH  SOFT DIVERSITY CONSTRAINTS ............. 1739 
Haris Aziz, Serge Gaspers, Zhaohong Sun 

MULTIPLE LEVELS OF IMPORTANCE IN MATCHING WITH  DISTRIBUTIONAL 
CONSTRAINTS ............................................................................................................................................ 1742 

Haris Aziz, Serge Gaspers, Zhaohong Sun, Makoto Yokoo 

LEARNING COMPLEMENTARY REPRESENTATIONS OF THE PAST USING AUXILIARY 
TASKS IN PARTIALLY OBSERVABLE REINFORCEMENT LEARNING ............................................ 1745 

Andrea Baisero, Christopher Amato 

AUTONOMOUS SHAPE FORMATION AND MORPHING IN A DYNAMIC ENVIRONMENT 
BY A SWARM OF ROBOTS ........................................................................................................................ 1748 

Vaibhav Bajaj, Sachit Rao 

REINFORCEMENT LEARNING DYNAMICS IN THE INFINITE MEMORY LIMIT ............................. 1751 
Wolfram Barfuss 

COMPLEXITY OF ELECTION EVALUATION AND PROBABILISTIC ROBUSTNESS ....................... 1754 
Dorothea Baumeister, Tobias Hogrebe 

IRRESOLUTE APPROVAL-BASED BUDGETING ................................................................................... 1757 
Dorothea Baumeister, Linus Boes, Tessa Seeger 

HEDONIC SEAT ARRANGEMENT PROBLEMS ...................................................................................... 1760 
Hans L. Bodlaender, Tesshu Hanaka, Lars Jaffke, Hirotaka Ono, Yota Otachi, Tom C. Van 
Der Zanden 

STABLE ROOMMATE PROBLEM WITH DIVERSITY PREFERENCES ................................................ 1763 
Niclas Boehmer, Edith Elkind 

ENCAPSULATING REACTIVE BEHAVIOUR IN GOAL-BASED PLANS FOR 
PROGRAMMING BDI AGENTS ................................................................................................................. 1766 

Rafael H. Bordini, Rem Collier, Jomi F. Hübner, Alessandro Ricci 

FINDING SPATIAL CLUSTERS SUSCEPTIBLE TO EPIDEMIC OUTBREAKS DUE TO 
UNDERVACCINATION ............................................................................................................................... 1769 

Jose Cadena, Achla Marathe, Anil Vullikanti 

ADAPTIVE AND COLLABORATIVE AGENT-BASED TRAFFIC REGULATIONUSING 
BEHAVIOR TREES ...................................................................................................................................... 1772 

Arthur Casals, Assia Belbachir, Amal El Fallah-Seghrouchni 



OPTION-CRITIC IN COOPERATIVE MULTI-AGENT SYSTEMS .......................................................... 1775 
Jhelum Chakravorty, Patrick Nadeem Ward, Julien Roy, Maxime Chavelier-Boisvert, Sumana 
Basu, Andrei Lupu, Doina Precup 

THE PRICE OF ANARCHY OF SELF-SELECTION IN TULLOCK CONTESTS .................................... 1778 
Hau Chan, David C. Parkes, Karim R. Lakhani 

HUMAN-IN-THE-LOOP PLANNING AND MONITORINGOF SWARM SEARCH AND 
SERVICE MISSIONS .................................................................................................................................... 1781 

Meghan Chandarana, Michael Lewis, Katia Sycara, Sebastian Scherer 

A NEW FRAMEWORK FOR MULTI-AGENT REINFORCEMENT  LEARNING – 
CENTRALIZED TRAINING AND EXPLORATION WITH  DECENTRALIZED EXECUTION 
VIA POLICY DISTILLATION ..................................................................................................................... 1784 

Gang Chen 

AGGREGATION OF SUPPORT-RELATIONS OF BIPOLAR ARGUMENTATION 
FRAMEWORKS ............................................................................................................................................ 1787 

Weiwei Chen 

SOCIAL STRUCTURE EMERGENCE: A MULTI-AGENT REINFORCEMENT LEARNING 
FRAMEWORK FOR RELATIONSHIP BUILDING .................................................................................... 1790 

Yang Chen, Jiamou Liu, He Zhao, Hongyi Su 

THE FAIR CONTEXTUAL MULTI-ARMED BANDIT ............................................................................. 1793 
Yifang Chen, Alex Cuellar, Haipeng Luo, Jignesh Modi, Heramb Nemlekar, Stefanos 
Nikolaidis 

LIMITING THE DEVIATION INCENTIVES IN RESOURCE SHARING NETWORKS ......................... 1796 
Yukun Cheng, Xiaotie Deng, Yuhao Li 

AN ABSTRACT FRAMEWORK FOR AGENT-BASED EXPLANATIONS IN AI ................................... 1799 
Giovanni Ciatto, Davide Calvaresi, Michael I. Schumacher, Andrea Omicini 

FEAR OF PUNISHMENT PROMOTES THE EMERGENCE OF COOPERATION AND 
ENHANCED SOCIAL WELFARE IN SOCIAL DILEMMAS .................................................................... 1802 

Theodor Cimpeanu, The Anh Han 

VOTING WITH RANDOM CLASSIFIERS (VORACE) ............................................................................. 1805 
Cristina Cornelio, Michele Donini, Andrea Loreggia, Maria Silvia Pini, Francesca Rossi 

TRANSLATING EMBEDDING WITH LOCAL CONNECTION FOR KNOWLEDGE GRAPH 
COMPLETION .............................................................................................................................................. 1808 

Zeyuan Cui, Shijun Liu, Li Pan, Qiang He 

DISTRIBUTED, AUTOMATED CALIBRATION OF AGENT-BASED MODEL PARAMETERS 
AND AGENT BEHAVIORS ......................................................................................................................... 1811 

Matteo D'Auria, Eric O. Scott, Rajdeep Singh Lather, Javier Hilty, Sean Luke 

 DISTRIBUTED REINFORCEMENT LEARNING  FOR COOPERATIVE MULTI-ROBOT 
OBJECT MANIPULATION  ......................................................................................................................... 1814 

Guohui Ding, Joewie J. Koh, Kelly Merckaert, Bram Vanderborght, Marco M. Nicotra, 
Christoffer Heckman, Alessandro Roncone, Lijun Chen 

DECOMPOSED DEEP REINFORCEMENT LEARNING FOR ROBOTIC CONTROL ............................ 1817 
Yinzhao Dong, Chao Yu, Paul Weng, Ahmed Maustafa, Hui Cheng, Hongwei Ge 



COMPUTATIONALLY GROUNDED QUANTITATIVE TRUST WITH TIME ....................................... 1820 
Nagat Drawel, Jamal Bentahar, Hongyang Qu 

MICROBRIBERY IN GROUP IDENTIFICATION ..................................................................................... 1823 
Gábor Erdélyi, Yongjie Yang 

DECENTRALIZED TASK ASSIGNMENT FOR MULTI-ITEM PICKUP AND DELIVERY IN 
LOGISTIC SCENARIOS ............................................................................................................................... 1826 

Alessandro Farinelli, Antonello Contini, Davide Zorzi 

DISTANCE HEDONIC GAMES .................................................................................................................. 1829 
Michele Flammini, Bojana Kodric, Martin Olsen, Giovanna Varricchio 

BALLOONING MULTI-ARMED BANDITS .............................................................................................. 1832 
Ganesh Ghalme, Swapnil Dhamal, Shweta Jain, Sujit Gujar, Y. Narahari 

CLUSTER-BASED SOCIAL REINFORCEMENT LEARNING ................................................................. 1835 
Mahak Goindani, Jennifer Neville 

MULTI-AGENT ADVERSARIAL INVERSE REINFORCEMENT  LEARNING WITH LATENT 
VARIABLES .................................................................................................................................................. 1838 

Nate Gruver, Jiaming Song, Mykel J. Kochenderfer, Stefano Ermon 

NETWORKED MULTI-AGENT REINFORCEMENT LEARNING WITH EMERGENT 
COMMUNICATION ..................................................................................................................................... 1841 

Shubham Gupta, Rishi Hazra, Ambedkar Dukkipati 

WINNING AN ELECTION: ON EMERGENT STRATEGIC COMMUNICATION IN MULTI-
AGENT NETWORKS ................................................................................................................................... 1844 

Shubham Gupta, Ambedkar Dukkipati 

MATCHING AFFINITY CLUSTERING: IMPROVED HIERARCHICAL CLUSTERING AT 
SCALE WITH GUARANTEES .................................................................................................................... 1847 

Mohammadtaghi Hajiaghayi, Marina Knittel 

AUTOMATING COORDINATED AUTONOMOUS VEHICLE CONTROL ............................................ 1850 
Allen Huang, Geoff Nitschke 

ANCHOR ATTENTION FOR HYBRID CROWD FORECASTS AGGREGATION.................................. 1852 
Yuzhong Huang, Andrés Abeliuk, Fred Morstatter, Pavel Atanasov, Aram Galstyan 

MASTERING BASKETBALL WITH DEEP REINFORCEMENT LEARNING: AN 
INTEGRATED CURRICULUM TRAINING APPROACH ......................................................................... 1855 

 Hangtian Jia, Chunxu Ren, Yujing Hu, Yingfeng Chen, Tangjie Lv, Changjie Fan, Hongyao 
Tang, Jianye Hao 

MULTI-AGENT PATH PLANNING BASED ON MA-RRT* FIXED NODES .......................................... 1858 
Jinmingwu Jiang, Kaigui Wu 

AN AGENT-BASED MODEL FOR TRAJECTORY MODELLING IN SHARED SPACES: A 
COMBINATION OF EXPERT-BASED AND DEEP LEARNING APPROACHES ................................... 1861 

Fatema T. Johora, Hao Cheng, Jörg P. Müller, Monika Sester 

ANCHORING THEORY IN SEQUENTIAL STACKELBERG GAMES .................................................... 1864 
Jan Karwowski, Jacek Mañdziuk, Adam Zychowski 



EFFICIENT HYBRID FAULT DETECTION FOR AUTONOMOUS ROBOTS ........................................ 1867 
Eliahu Khalastchi, Meir Kalech 

SILLY RULES IMPROVE THE CAPACITY OF AGENTS TO LEARN STABLE 
ENFORCEMENT AND COMPLIANCE BEHAVIORS .............................................................................. 1870 

Raphael Köster, Dylan Hadfield-Menell, Gillian K. Hadfield,  Joel Z. Leibo  

SIGNALING FRIENDS AND HEAD-FAKING ENEMIES SIMULTANEOUSLY: BALANCING 
GOAL OBFUSCATION AND GOAL LEGIBILITY ................................................................................... 1872 

Anagha Kulkarni, Siddharth Srivastava, Subbarao Kambhampati 

DEEP REINFORCEMENT LEARNING FOR MARKET MAKING ........................................................... 1875 
Pankaj Kumar 

COMPUTING THE SHAPLEY VALUE FOR RIDE-SHARING AND ROUTING GAMES ..................... 1878 
Chaya Levinger, Noam Hazon, Amos Azaria 

LIFELONG MULTI-AGENT PATH FINDING IN LARGE-SCALE WAREHOUSES .............................. 1881 
Jiaoyang Li, Andrew Tinka, Scott Kiesel, Joseph W. Durham, T. K. Satish Kumar, Sven 
Koenig 

GRAPH NEURAL NETWORKS FOR DECENTRALIZED PATH PLANNING ....................................... 1884 
Qingbiao Li, Fernando Gama, Alejandro Ribeiro, Amanda Prorok 

PANDA: PRIVACY-AWARE DOUBLE AUCTION FOR DIVISIBLE RESOURCES WITHOUT 
A MEDIATOR ............................................................................................................................................... 1887 

Bingyu Liu, Shangyu Xie, Yuan Hong 

TWO-SIDED AUCTIONS WITH BUDGETS: FAIRNESS, INCENTIVES AND EFFICIENCY .............. 1890 
Xiang Liu, Weiwei Wu, Minming Li, Wanyuan Wang 

ROBUST FOLLOWING WITH HIDDEN INFORMATION IN TRAVEL PARTNERS ............................ 1893 
Shih-Yun Lo, Elaine Schaertl Short, Andrea L. Thomaz 

A DECENTRALIZED MULTI-AGENT COORDINATION METHOD FOR DYNAMIC AND 
CONSTRAINED PRODUCTION PLANNING ............................................................................................ 1896 

Marin Lujak, Alberto Fernández, Eva Onaindia 

NORMALIZING FLOW MODEL FOR POLICY REPRESENTATION IN CONTINUOUS 
ACTION MULTI-AGENT SYSTEMS .......................................................................................................... 1899 

Xiaobai Ma, Jayesh K. Gupta, Mykel J. Kochenderfer 

GENETIC DEEP REINFORCEMENT LEARNING FOR MAPLESS NAVIGATION ............................... 1902 
Enrico Marchesini, Alessandro Farinelli 

A GAME THEORETIC APPROACH FOR K-CORE MINIMIZATION ..................................................... 1905 
Sourav Medya, Tianyi Ma, Arlei Silva, Ambuj Singh 

MODIFIED ACTOR-CRITICS ..................................................................................................................... 1908 
Erinc Merdivan, Sten Hanke, Matthieu Geist 

MULTI-VEHICLE MIXED REALITY REINFORCEMENT LEARNING FOR AUTONOMOUS 
MULTI-LANE DRIVING .............................................................................................................................. 1911 

Rupert Mitchell, Jenny Fletcher, Jacopo Panerati, Amanda Prorok 

MAXIMIZING PLAN LEGIBILITY IN STOCHASTIC ENVIRONMENTS .............................................. 1914 
Shuwa Miura, Shlomo Zilberstein 



COOPERATIVE REAL-TIME INERTIAL PARAMETER ESTIMATION ................................................ 1917 
Marina Moreira, Brian Coltin, Rodrigo Ventura 

TOWARDS A VALUE-DRIVEN EXPLAINABLE AGENT FOR COLLECTIVE PRIVACY .................. 1920 
Francesca Mosca, Jose M. Such, Peter McBurney 

INSERT YOUR TITLE HERE ...................................................................................................................... 1923 
Firstname Surname†, Firstname Surname, Firstname Surname 

MINING INTERNATIONAL POLITICAL NORMS FROM THE GDELT DATABASE .......................... 1926 
Rohit Murali, Suravi Patnaik, Stephen Cranefield 

ROBUST SELF-ORGANIZATION IN GAMES: SYMMETRIES, CONSERVATION LAWS 
AND DIMENSIONALITY REDUCTION .................................................................................................... 1929 

Sai Ganesh Nagarajan, David Balduzzi, Georgios Piliouras 

MINI-BATCH BAYESIAN INVERSE REINFORCEMENT LEARNING  FOR MULTIPLE 
DYNAMICS ................................................................................................................................................... 1932 

Yusuke Nakata, Sachiyo Arai 

A STUDY OF INCENTIVE COMPATIBILITY AND STABILITY ISSUES IN FRACTIONAL 
MATCHINGS ................................................................................................................................................ 1934 

Shivika Narang, Yadati Narahari 

CONDITIONAL UPDATES OF ANSWER SET PROGRAMMING AND ITS APPLICATION IN 
EXPLAINABLE PLANNING ....................................................................................................................... 1937 

Van Nguyen, Tran Cao Son, Stylianos Loukas Vasileiou, William Yeoh 

EXPLICIT MODELLING OF RESOURCES FOR MULTI-AGENT MICROSERVICES USING 
THE CARTAGO FRAMEWORK ................................................................................................................. 1940 

Eoin O'Neill, David Lillis, Gregory M. P. O'Hare, Rem W Collier 

VULCANO: OPERATIONAL FIRE SUPPRESSION MANAGEMENT USING DEEP 
REINFORCEMENT LEARNING ................................................................................................................. 1943 

Cristobal Pais 

HIERARCHICAL REINFORCEMENT LEARNING WITH INTEGRATED DISCOVERY OF 
SALIENT SUBGOALS ................................................................................................................................. 1946 

Shubham Pateria, Budhitama Subagdja, Ah-Hwee Tan 

SEQUENTIAL ADVERTISING AGENT WITH INTERPRETABLE USER HIDDEN INTENTS ............ 1949 
Zhaoqing Peng, Junqi Jin, Lan Luo, Yaodong Yang, Rui Luo, Jun Wang, Weinan Zhang, Miao 
Xu, Chuan Yu, Tiejian Luo, Han Li, Jian Xu, Kun Gai 

DISCOVERING IMPERFECTLY OBSERVABLE ADVERSARIAL ACTIONS USING 
ANOMALY DETECTION ............................................................................................................................ 1952 

Olga Petrova, Karel Durkota, Galina Alperovich, Karel Horak, Michal Najman, Branislav 
Bosansky, Viliam Lisy 

APLIB: AN AGENT PROGRAMMING LIBRARY FOR TESTING GAMES ........................................... 1955 
I. S. W. B. Prasetya, Mehdi Dastani 

MODELING DISINFORMATION AND THE EFFORT TO COUNTER IT: A CAUTIONARY 
TALE OF WHEN THE TREATMENT CAN BE WORSE THAN THE DISEASE ..................................... 1958 

Amirarsalan Rajabi, Chathika Gunaratne, Alexander V. Mantzaris, Ivan Garibay 



GUESS: GENERATIVE MODELING OF UNKNOWN ENVIRONMENTS  AND SPATIAL 
ABSTRACTION FOR ROBOTS  .................................................................................................................. 1961 

Francesco Riccio, Roberto Capobianco, Daniele Nardi 

CONTINUOUS INFLUENCE MAXIMISATION FOR THE VOTER DYNAMICS:IS 
TARGETING HIGH-DEGREE NODES A GOOD STRATEGY? ............................................................... 1964 

Guillermo Romero Moreno, Long Tran-Thanh, Markus Brede 

MITIGATING THE NEGATIVE SIDE EFFECTS OF REASONING WITH IMPERFECT 
MODELS: A MULTI-OBJECTIVE APPROACH ........................................................................................ 1967 

Sandhya Saisubramanian, Ece Kamar, Shlomo Zilberstein 

EXTRA: TRANSFER-GUIDED EXPLORATION ....................................................................................... 1970 
Anirban Santara, Rishabh Madan, Pabitra Mitra, Balaraman Ravindran 

C-COCOA: A CONTINUOUS COOPERATIVE CONSTRAINT APPROXIMATION  
ALGORITHM TO SOLVE FUNCTIONAL DCOPS .................................................................................... 1973 

Amit Sarker, Abdullahil Baki Arif, Moumita Choudhury, Md. Mosaddek Khan 

HEURISTIC STRATEGIES IN UNCERTAIN APPROVAL VOTING ENVIRONMENTS ....................... 1976 
Jaelle Scheuerman, Jason L. Harman, Nicholas Mattei, K. Brent Venable 

NOT ALL MISTAKES ARE EQUAL ........................................................................................................... 1979 
Murat Sensoy, Maryam Saleki, Simon Julier, Reyhan Aydoðan, John Reid 

ON-LINE ESTIMATORS FOR AD-HOC TASK ALLOCATION ............................................................... 1982 
 Elnaz Shafipour Yourdshahi, Matheus Aparecido Do Carmo Alves, Leandro Soriano 
Marcolino, Plamen Angelov 

THEME PARK SIMULATION BASED ON QUESTIONNAIRES FOR MAXIMIZING VISITOR 
SURPLUS ...................................................................................................................................................... 1985 

Hitoshi Shimizu, Tatsushi Matsubayashi, Akinori Fujino, Hiroshi Sawada 

FAIR CAKE-CUTTING ALGORITHMS WITH REAL LAND-VALUE DATA ........................................ 1988 
Itay Shtechman, Rica Gonen, Erel Segal-Halevi 

BITCOINF: ACHIEVING FAIRNESS FOR BITCOIN IN TRANSACTION-FEE-ONLY MODEL .......... 1991 
Shoeb Siddiqui, Ganesh Vanahalli, Sujit Gujar 

AN AXIOMATIC APPROACH TO TRUTH DISCOVERY ........................................................................ 1994 
Joseph Singleton, Richard Booth 

ROBUST MARKET MAKING VIA ADVERSARIAL REINFORCEMENT LEARNING ........................ 1997 
Thomas Spooner, Rahul Savani 

ANALYZING THE EFFECTS OF MEMORY BIASES AND MOOD DISORDERS  ON SOCIAL 
PERFORMANCE .......................................................................................................................................... 2000 

Nanda Kishore Sreenivas, Shrisha Rao 

NEURAL MMO V1.3: A MASSIVELY MULTIAGENT GAME ENVIRONMENT  FOR 
TRAINING AND EVALUATING NEURAL NETWORKS ........................................................................ 2003 

Joseph Suarez, Yilun Du, Igor Mordach, Phillip Isola 

RESTRICTED DOMAINS OF DICHOTOMOUS PREFERENCES WITH POSSIBLY 
INCOMPLETE INFORMATION .................................................................................................................. 2006 

Zoi Terzopoulou, Alexander Karpov, Svetlana Obraztsova 



VERIFICATION-GUIDED TREE SEARCH ................................................................................................ 2009 
Alvaro Velasquez, Daniel Melcer 

THOMPSON SAMPLING FOR FACTORED MULTI-AGENT BANDITS ................................................ 2012 
Timothy Verstraeten, Eugenio Bargiacchi, Pieter J. K. Libin, Diederik M. Roijers, Ann Nowé 

TOO MANY COOKS: COORDINATING MULTI-AGENT COLLABORATION THROUGH 
INVERSE PLANNING .................................................................................................................................. 2015 

Rose E. Wang, Sarah A. Wu, James A. Evans, Joshua B. Tenenbaum, David C. Parkes, Max 
Kleiman-Weiner 

ONLINE ALGORITHMS FOR MULTI-SHOP SKI RENTAL WITH MACHINE LEARNED 
PREDICTIONS .............................................................................................................................................. 2018 

Shufan Wang, Jian Li 

AN INTERPRETABLE MULTIMODAL VISUAL QUESTION ANSWERING SYSTEM USING 
ATTENTION-BASED WEIGHTED CONTEXTUAL FEATURES ............................................................ 2021 

Yu Wang, Yilin Shen, Hongxia Jin 

AUTOMATIC SYNTHESIS OF GENERALIZED WINNING STRATEGIES OF  IMPARTIAL 
COMBINATORIAL GAMES ........................................................................................................................ 2024 

Kaisheng Wu, Yong Qiao, Kaidong Chen, Fei Rong, Liangda Fang, Zhao-Rong Lai, Qian 
Dong, Liping Xiong 

EMBEDDING PREFERENCE ELICITATION  WITHIN THE SEARCH FOR DCOP 
SOLUTIONS .................................................................................................................................................. 2027 

Yuanming Xiao, Atena M. Tabakhi, William Yeoh 

A SUPERVISED TOPIC MODEL APPROACH TO LEARNING EFFECTIVE STYLES WITHIN 
HUMAN-AGENT NEGOTIATION .............................................................................................................. 2030 

Yuyu Xu, David Jeong, Pedro Sequeira, Jonathan Gratch, Javed Aslam, Stacy Marsella 

AN INFORMATION DISTRIBUTION METHOD FOR AVOIDING HUNTING 
PHENOMENON IN THEME PARKS .......................................................................................................... 2033 

Hiroaki Yamada, Naoyuki Kamiyama 

EFFICIENT DEEP REINFORCEMENT LEARNING THROUGH POLICY TRANSFER ........................ 2036 
Tianpei Yang, Jianye Hao, Zhaopeng Meng, Zongzhang Zhang, Yujing Hu, Yingfeng Chen, 
Changjie Fan, Weixun Wang, Zhaodong Wang, Jiajie Peng 

TASK COORDINATION IN MULTIAGENT SYSTEMS ........................................................................... 2039 
Vahid Yazdanpanah, Mehdi Dastani, Shaheen Fatima, Nicholas R. Jennings, Devrim M. 
Yazan, Henk Zijm 

THE SEQUENTIAL ONLINE CHORE DIVISION PROBLEM - DEFINITION AND 
APPLICATION .............................................................................................................................................. 2042 

Harel Yedidsion, Shani Alkoby, Peter Stone 

A COMPUTATIONAL MODEL OF HURRICANE EVACUATION DECISION ...................................... 2045 
Nutchanon Yongsatianchot, Stacy Marsella 

INTERACTIVE RL VIA ONLINE HUMAN DEMONSTRATIONS .......................................................... 2048 
Chao Yu, Tianpei Yang, Wenxuan Zhu, Yinzhao Dong, Guangliang Li 

COMET: A META LEARNING-BASED APPROACH FOR CROSS-DATASET LABELING 
USING CO-TRAINING ................................................................................................................................. 2051 

Zaks Guy, Katz Gilad 



EXPLAINABLE AND CONTEXTUAL PREFERENCES BASED DECISION MAKING WITH 
ASSUMPTION-BASED ARGUMENTATION FOR DIAGNOSTICS AND PROGNOSTICS OF 
ALZHEIMER'S DISEASE ............................................................................................................................. 2054 

Zhiwei Zeng, Zhiqi Shen, Jing Jih Chin, Cyril Leung, Yu Wang, Ying Chi, Chunyan Miao 

A POMDP-BASED METHOD FOR ANALYZING  BLOCKCHAIN SYSTEM SECURITY 
AGAINST LONG DELAY ATTACK ........................................................................................................... 2057 

Shuangfeng Zhang, Yuan Liu, Xingren Chen, Xin Zhou 

LEARNING TO COOPERATE: APPLICATION OF DEEP REINFORCEMENT  LEARNING 
FOR ONLINE AGV PATH FINDING .......................................................................................................... 2060 

Yi Zhang, Yu Qian, Yichen Yao, Haoyuan Hu, Yinghui Xu 

OPPONENT MODELLING FOR REINFORCEMENT LEARNING IN MULTI-OBJECTIVE 
NORMAL FORM GAMES ........................................................................................................................... 2063 

Yijie Zhang, Roxana Rãdulescu, Patrick Mannion, Diederik M. Roijers, Ann Nowé 

INTEGRATING INDEPENDENT AND CENTRALIZED MULTI-AGENT REINFORCEMENT 
LEARNING FOR TRAFFIC SIGNAL NETWORK OPTIMIZATION ........................................................ 2066 

Zhi Zhang, Jiachen Yang, Hongyuan Zha  Georgia Institute Of Technology 

COALITIONAL GAMES WITH STOCHASTIC CHARACTERISTIC FUNCTIONS DEFINED 
BY PRIVATE TYPES ................................................................................................................................... 2069 

Dengji Zhao, Yiqing Huang, Liat Cohen, Tal Grinshpoun 

A GENERIC METAHEURISTIC APPROACH TO SEQUENTIAL SECURITY GAMES ........................ 2072 
Adam ¯ychowski, Jacek Mañdziuk 

A FRAMEWORK FOR COLLABORATIVE AND INTERACTIVE AGENT-ORIENTED 
DEVELOPER OPERATIONS ....................................................................................................................... 2075 

Cleber Jorge Amaral, Timotheus Kampik, Stephen Cranefield 

HIERARCHICAL AND NON-HIERARCHICAL MULTI-AGENT INTERACTIONS BASED ON 
UNITY REINFORCEMENT LEARNING .................................................................................................... 2078 

Zehong Cao, Kaichiu Wong, Quan Bai, Chin-Teng Lin 

A CONSENSUS-BASED GROUP DECISION SUPPORT SYSTEM USING A MULTI-AGENT 
MICROSERVICES APPROACH .................................................................................................................. 2081 

João Carneiro, Rui Andrade, Patrícia Alves, Luís Conceição, Paulo Novais, Goreti Marreiros 

AI-ASSISTED SCHEDULE EXPLAINER FOR NURSE ROSTERING ..................................................... 2084 
Kristijonas Èyras, Amin Karamlou, Myles Lee, Dimitrios Letsios, Ruth Misener, Francesca 
Toni 

COORDINATION OF PROSUMER AGENTS VIA DISTRIBUTED OPTIMAL POWER FLOW: 
AN EDGE COMPUTING HARDWARE PROTOTYPE .............................................................................. 2087 

Daniel Gebbran, Gregor Verbiè, Archie C. Chapman, Sleiman Mhanna 

TRADING AGENT COMPETITION WITH AUTONOMOUS ECONOMIC AGENTS ............................ 2090 
David Minarsch, Marco Favorito, Ali Hosseini, Jonathan Ward 

MSATL: A TOOL FOR SAT-BASED ATL SATISFIABILITY CHECKING ............................................. 2093 
Artur Niewiadomski, Magdalena Kacprzak, Damian Kurpiewski, Micha  Knapik, Wojciech 
Penczek, Wojciech Jamroga 

MARTINE: MULTI-AGENT BASED REAL-TIME INFRASTRUCTURE FOR ENERGY  ..................... 2096 
T. Pinto, L. Gomes, P. Faria, F. Sousa, Z. Vale 



USER-MODELS TO DRIVE AN ADAPTIVE VIRTUAL ADVISOR ADVISOR ..................................... 2099 
H. Ranjbartabar, D. Richards, A. Bilgin, C. Kutay, S. Mascarehas 

DALI: AN AGENT-PLUG-IN SYSTEM TO ``SMARTIFY'' CONVENTIONAL TRAFFIC 
CONTROL SYSTEMS .................................................................................................................................. 2102 

Behnam Torabi, Rym Zalila-Wenkstern 

VERSECTIS – AN AGENT BASED MODEL CHECKER FOR SECURITY PROTOCOLS  .................... 2105 
Agnieszka M. Zbrzezny, Andrzej Zbrzezny, Sabina Szymoniak, Olga Siedlecka-Lamch, 
Miroslaw Kurkowski 

VERIFCAR: A FRAMEWORK FOR MODELING AND MODEL CHECKING 
COMMUNICATING AUTONOMOUS VEHICLES .................................................................................... 2108 

Johan Arcile, Raymond Devillers, Hanna Klaudel 

STRATEGYPROOF MULTI-ITEM EXCHANGE UNDER SINGLE-MINDED DICHOTOMOUS 
PREFERENCES ............................................................................................................................................. 2110 

Haris Aziz 

SEQUENTIAL VOTING IN MULTI-AGENT SOFT CONSTRAINT AGGREGATION ........................... 2113 
Cristina Cornelio, Maria Silvia Pini, Francesca Rossi, K. Brent Venable 

STRATEGIC NEGOTIATIONS FOR EXTENSIVE-FORM GAMES ......................................................... 2116 
Dave De Jonge, Dongmo Zhang 

INFERRING TRUE VOTING OUTCOMES IN HOMOPHILIC SOCIAL NETWORKS ........................... 2119 
John A. Doucette, Alan Tsang, Hadi Hosseini, Kate Larson, Robin Cohen Jdoucette@ncf. 
Edu, Akhtsang@gmail. Com, Hhvcs@rit. Edu, Klarson@uwaterloo. Ca, Rcohen@cs. 
Uwaterloo. Ca 

COMBIMA: TRUTHFUL, BUDGET MAINTAINING, DYNAMIC COMBINATORIAL 
MARKET ....................................................................................................................................................... 2122 

Rica Gonen, Ozi Egri 

PROBABILISTIC PHYSICAL SEARCH ON GENERAL GRAPHS: APPROXIMATIONS AND 
HEURISTICS ................................................................................................................................................. 2125 

Noam Hazon, Mira Gonen 

A VERY CONDENSED SURVEY AND CRITIQUE OF MULTIAGENT DEEP 
REINFORCEMENT LEARNING ................................................................................................................. 2128 

Pablo Hernandez-Leal, Bilal Kartal, Matthew E. Taylor 

A FORMAL FRAMEWORK FOR REASONING ABOUT OPPORTUNISTIC PROPENSITY IN 
MULTI-AGENT SYSTEMS .......................................................................................................................... 2131 

Jieting Luo, John-Jules Meyer, Max Knobbout 

NORM EMERGENCE IN MULTIAGENT SYSTEMS: A VIEWPOINT PAPER ...................................... 2134 
Andreasa Morris-Martin, Marina De Vos, Julian Padget 

SOLVING THE FAIR ELECTRIC LOAD SHEDDING PROBLEM IN DEVELOPING 
COUNTRIES .................................................................................................................................................. 2137 

Olabambo I. Oluwasuji, Obaid Malik, Jie Zhang, Sarvapali D. Ramchurn 

MULTI-OBJECTIVE MULTI-AGENT DECISION MAKING: A UTILITY-BASED ANALYSIS 
AND SURVEY .............................................................................................................................................. 2140 

Roxana Rãdulescu, Patrick Mannion, Diederik M. Roijers, Ann Nowé 



WHY, WHO, WHAT, WHEN AND HOW ABOUT EXPLAINABILITY IN HUMAN-AGENT 
SYSTEMS ...................................................................................................................................................... 2143 

A. Rosenfeld, A. Richardson 

AGENTS TEACHING AGENTS: A SURVEY ON INTER-AGENT TRANSFER LEARNING ................ 2146 
Felipe Leno Silva, Garrett Warnell, Anna Helena Reali Costa, Peter Stone 

LONG-RUN MULTI-ROBOT PLANNING UNDER UNCERTAIN TASK DURATIONS ........................ 2149 
Carlos Azevedo 

MODELING AND COMPARING ROBOT BEHAVIORS FOR ANOMALY DETECTION ..................... 2152 
Davide Azzalini 

 COMPETENCE-AWARE SYSTEMS FOR LONG-TERM AUTONOMY  ............................................... 2155 
Connor Basich 

COMPUTER-AIDED REASONING ABOUT COLLECTIVE DECISION MAKING ................................ 2157 
Arthur Boixel 

VISION FOR DECISIONS: UTILIZING UNCERTAIN REAL-TIME  INFORMATION AND 
SIGNALING FOR CONSERVATION .......................................................................................................... 2160 

Elizabeth Bondi 

EFFICIENCY AND FAIRNESS OF RESOURCE UTILISATION UNDER UNCERTAINTY .................. 2163 
Jan Buermann 

COMPUTING DESIRABLE PARTITIONS IN COALITION FORMATION GAMES .............................. 2166 
Martin Bullinger 

COST EFFECTIVE INTERVENTIONS IN COMPLEX NETWORKS USING AGENT-BASED 
MODELLING AND SIMULATIONS ........................................................................................................... 2169 

Theodor Cimpeanu 

A THEORETICAL FRAMEWORK FOR SELF-ORGANIZED TASK ALLOCATION IN 
LARGE SWARMS ........................................................................................................................................ 2172 

John Harwell 

ADAPTIVE AGENT-BASED SIMULATION FOR INDIVIDUALIZED TRAINING ............................... 2174 
Johan Källström 

DECENTRALISED RUNTIME NORM SYNTHESIS ................................................................................. 2177 
Andreasa Morris-Martin 

VALUE-ALIGNED AND EXPLAINABLE AGENTS FOR COLLECTIVE DECISION 
MAKING: PRIVACY APPLICATION ......................................................................................................... 2180 

Francesca Mosca 

REINFORCEMENT LEARNING ALGORITHMS FOR AUTONOMOUS ADAPTIVE AGENTS ........... 2182 
Sindhu Padakandla 

ACHIEVING EMERGENT GOVERNANCE  IN COMPETITIVE MULTI-AGENT SYSTEMS .............. 2185 
Michael Pernpeintner 

A UTILITY-BASED PERSPECTIVE ON MULTI-OBJECTIVE MULTI-AGENT DECISION 
MAKING ....................................................................................................................................................... 2188 

Roxana Rãdulescu 



COMPUTATIONAL METHODS FOR SIMULATING BIASED AGENTS ............................................... 2190 
Jaelle Scheuerman 

TRUTH DISCOVERY: WHO TO TRUST AND WHAT TO BELIEVE ..................................................... 2192 
Joseph Singleton 

ALGORITHMIC FAIRNESS FOR NETWORKED ALGORITHMS .......................................................... 2195 
Ana-Andreea Stoica 

TOWARDS MULTI-ROBOT COORDINATION UNDER TEMPORAL UNCERTAINTY ...................... 2198 
Charlie Street 

NEW CHALLENGES IN MATCHING WITH CONSTRAINTS ................................................................. 2200 
Zhaohong Sun 

INCOMPLETE OPINIONS IN COLLECTIVE DECISION MAKING ........................................................ 2203 
Zoi Terzopoulou 

MULTIMODAL REPRESENTATION LEARNING FOR ROBOTIC CROSS-MODALITY 
POLICY TRANSFER .................................................................................................................................... 2206 

Miguel Vasco 

BALANCE BETWEEN SCALABILITY AND OPTIMALITY IN NETWORK SECURITY 
GAMES .......................................................................................................................................................... 2209 

Kai Wang 

IMPLEMENTING SECURITIES BASED DECISION MARKETS WITH STOCHASTIC 
DECISION RULES ........................................................................................................................................ 2212 

Wenlong Wang 

INCENTIVE MECHANISMS FOR DATA PRIVACY PRESERVATION AND PRICING ....................... 2215 
Mengxiao Zhang 

Author Index 
 




