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Strategic International Collaborative Research Program (SICORP)
Japan—Israel Joint Research Program
Executive Summary of Final Report

1. Projecttitle : I Resilient human-in-the-loop multiagent optimization |

2. Research period : January 2017 ~ March 2020

3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Makoto Yokoo Professor Kyushu University Pl
Co-PI Taiki Todo Assistant Kyushu University Social Choice
Professor
Co-PI Yuko Sakurai Senior AIST Optimization
Scientist
Collaborator | llan Nehama Postdoctoral | Kyushu University Social Choice
Researcher
Collaborator | Haihan Yu Postdoctoral | Kyushu University Experimental
Researcher Economics
Collaborator

Total number of participants throughout the research period: 5

Partner-side

Name Title Affiliation Role in the
research
project
Pl Sarit Kraus Professor | Bar-llan University Pl
Co-PI Noa Agmon Associate | Bar-llan University Machine
Professor Learning
Co-PI
Collaborator
Collaborator
Collaborator

Total number of participants throughout the research period: 2

4. Summary of the international joint research

This project aims to establish resilient, human-in-the-loop multiagent optimization
technologies where the objective function in an optimization problem is not given
beforehand. We will develop core technologies including learning the preferences of the
humans involved, balancing their conflicting interests, and dealing with dynamic changes.
We hope that this project will bring about a paradigm shift in optimization research; from the
optimization in a closed environment to optimization in an open environment including
humans, machines and a possible adversary. In the long run, we expect other researchers
of related fields in Israel and Japan to join the new research domain pioneered by this
project. As a result, we anticipate that the research cooperation between Israel and Japan,
in particular, among young researchers, will be revitalized.



SICORP #& T# &5 E (B2 - Kraus #j&)

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

During this project, each team obtained several significant research contributions on
resilient human-in-the-loop multiagent optimization. In particular, we conducted
comprehensive analysis of proposed algorithm for multi-agent optimization, including both
theoretical guarantee and lab experiments, which will be a first building block for applying it
in practice. Furthermore, we have written an international joint research paper that involves
non-Pl young researchers. In sum, we believe that we successfully achieved the initial
objective of this project.

We have published 19 scientific papers from international conference proceedings in
total. Among them, 15 papers are published from top-tier international conferences, which
are ranked A* in the CORE ranking, including a joint paper between Japan and Israel teams.
Also, 1 paper is published from an A (top 5-18%) conference, and 3 papers are published
from B (top 19-44%) conferences.

5-2 Synergistic effects of the joint research

We conducted close communications between Japan and Israel teams, by having regular
skype meetings and face-to-face discussions at international conference. We also accepted
a student from Bar-Ilan university as a short-term visitor to Kyushu University. Furthermore,
since each team has its own strength in this project, we well-prepared for seamless sharing
of techniques, knowledge and data, which enabled us to conduct efficient research
collaboration.

5-3 Scientific, industrial or societal impacts/effects of the outputs
We have discovered, during the project, a new research direction; designing fast

approximation algorithms for ¥ -complete problems. The finding of this innovative direction,
which is one of the greatest side effect of the project, had not been considered at the initial
stage of this project and just discovered through the progress in this joint research. It is quite
challenging because of its requirement of deep knowledge on both game theory and
optimization, and at the same time very practical since it can model various realistic
situations where we need to solve an optimization problem considering the strategy of an
adversary (say, Nature).

We two teams are going to keep working on this challenging direction after the end of this
project and have already clarified the tasks to be solved. Even though the Pls had been
known each other before the project was launched, there have been no joint publication.
This project enhanced a new collaboration and strengthen the connection of multi-agent
systems research communities in the two countries.
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Anisse Ismaili, Noam Hazon, Emi Watanabe, Makoto Yokoo, Sarit Kraus. Complexity
and Approximations in Robust Coalition Formation via Max-Min k-Partitioning.
Extended Abstract. In Proc. AAMAS-19: 2036--2038, 2019.
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Kazunori Ota, Nathanael Barrot, Anisse Ismaili, Yuko Sakurai, Makoto Yokoo. Core
Stability in Hedonic Games among Friends and Enemies: Impact of Neutrals. In Proc.
IJCAI-17: 359--365, 2017.

Aolong Zha, Kazuki Nomoto, Suguru Ueda, Miyuki Koshimura, Yuko Sakurai, Makoto
Yokoo. Coalition Structure Generation for Partition Function Games by Utilizing a
Concise Graphical Representation. In Proc. PRIMA-17: 143--159, 2017

Kentaro Yahiro, Yuzhe Zhang, Nathanael Barrot, Makoto Yokoo. Strategyproof and fair
matching mechanism for ratio constraints. In Proc. AAMAS-18: 59--67, 2018

Yuho Wada, Tomohiro Ono, Taiki Todo, Makoto Yokoo. Facility Location with Variable
and Dynamic Populations. In Proc. AAMAS-18: 336--344, 2018.

Emi Watanabe, Miyuki Koshimura, Yuko Sakurai, Makoto Yokoo: Solving Coalition
Structure Generation Problems over Weighted Graph. In Proc. PRIMA-19: 338--353,
2019.

Nodoka Okada, Taiki Todo, Makoto Yokoo: SAT-Based Automated Mechanism Design
for False-Name-Proof Facility Location. In Proc. PRIMA-19: 321--337, 2019.

Ayumi Igarashi, Kazunori Ota, Yuko Sakurai, Makoto Yokoo: Robustness against Agent
Failure in Hedonic Games. In Proc. IJCAI-19: 364--370, 2019.

Nathanaél Barrot, Kazunori Ota, Yuko Sakurai, Makoto Yokoo: Unknown Agents in
Friends Oriented Hedonic Games: Stability and Complexity. In Proc. AAAI-19:
1756--1763, 2019.

llan Nehama, Taiki Todo, Makoto Yokoo: Manipulations-resistant Facility Location
Mechanisms for ZV-line Graphs. In Proc. AAMAS-19: 1452--1460, 2019

Oskar Skibski, Tomasz P. Michalak, Yuko Sakurai, Michael J. Wooldridge, Makoto
Yokoo: Partition decision trees: representation for efficient computation of the Shapley
value extended to games with externalities. Autonomous Agents and Multi-Agent
Systems 34(1): 11, 2020. https://doi.org/10.1007/s10458-019-09429-7

Kentaro Yahiro, Yuzhe Zhang, Nathanaél Barrot, Makoto Yokoo. Strategyproof and fair
matching mechanism for ratio constraints. Autonomous Agents and Multi-Agent
Systems 34(1): 23, 2020. https://doi.org/10.1007/s10458-020-09448-9

Kentaro Yahiro and Makoto Yokoo: Game Theoretic Analysis for Two-Sided Matching
with Resource Allocation. In Proc. AAMAS-20: 1548--1556, 2020.

Taiki Todo, Nodoka Okada, Makoto Yokoo: False-Name-Proof Facility Location on
Discrete Structures. To appear in Proc. ECAI-20, 2020.

Takehiro Kawasaki, Nathanaél Barrot, Seiji Takanashi, Taiki Todo, Makoto Yokoo:
Strategy-Proof and Non-Wasteful Multi-Unit Auction via Social Network. AAAI 2020:
2062-2069

Oskar Skibski, Takamasa Suzuki, Tomasz Grabowski, Tomasz P. Michalak, Makoto
Yokoo:Signed Graph Games: Coalitional Games with Friends, Enemies and Allies.
AAMAS 2020: 1287-1295
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