Preface

For the first time, the International Joint Conference on Artificial Intelligence (IJCAI) is being held jointly with the European
Conference on Artificial Intelligence (ECAI). In addition, IJCAI-ECALI is, for the first time this year, part of a broader 11-day
Federated Artificial Intelligence Meeting (FAIM).

IJCAI-ECAI-2018 received a record number of 3470 paper submissions (a 37% increase over IJCAI-2017, itself a record
breaker), of which we accepted 710 (20.5%). All papers have an oral presentation and are also displayed as posters at the con-
ference venue. Almost all papers (more than 97%) received four reviews. The Program Committee consisted of 50 area chairs,
500 senior program committee members, 2037 program committee members, and 405 review assistants: this makes a total of
2992 researchers, who did careful and rigorous reviews, discussed the papers, and came to a recommendation. Authors had the
opportunity to provide feedback to their reviews, which was then analysed by the reviewing team at the time of discussion.

The special theme of this JCAI-ECALI is the evolution of the contours of Al 26 papers were submitted to a special track on
this theme, 6 of which were accepted. One of the invited talks is also focused on this theme.

As in previous years, we have a journal track: these proceedings include 26 abridged versions of papers that have been
published in AIJ and JAIR without having ever been presented at a major conference. Again, as in previous years, we have a
sister conference best paper track: these proceedings include 46 revised versions of award-winning papers from some of the top-
level specialised AI conferences. And for the third time, we have early career spotlight talks (24 this year) given by outstanding
researchers who are between 5 to 10 years after their PhD; most of their talks come with a paper in the proceedings, providing a
synthesis of their past and current research.

For the first time at JJCAI and ECALI we have a survey track, that provides an opportunity for Al researchers who are expert
on a topic to give a talk presenting a synthesis survey of the topic and to publish a paper in the proceedings. We received 44
submissions, of which 16 were accepted. We also have, as usual, a demo track; for the first time, demonstrations can be presented
in the traditional way, or in “demo talks” in regular conference rooms, or both. These proceedings include short papers describing
the accepted demos.

We have eight outstanding invited speakers, two of whom are joint with the other conferences of the Federated AI Meeting:
Joyce Chai (FAIM speaker), Josh Tenenbaum (FAIM speaker), Jean-Frangois Bonnefon (EurAl speaker), Hector Geffner, Nicole
Immorlica, Danica Kragic, Yann Le Cun, and Max Tegmark. We also have talks by the winners of these prestigious awards: the
2017 IJCAI Award for Research Excellence (Andy Barto), the 2018 IJCAI Award for Research Excellence (Jitendra Malik), the
2018 John McCarthy Award (Milind Tambe), and the 2018 Computers and Thought Award (Stefano Ermon).

A conference the size and scope of IJJCAI-ECAI-2018 requires tremendous effort from many people, to whom we are very
thankful. First of all, the authors, who submitted the best of their work to this conference. Second, the program committee mem-
bers, who made an effort to cope with the deadlines and the heavy load of work. Third, all the people who helped in the different
stages of the review process, especially Francisco (Tito) Cruz and Marc Pujol, who helped at all stages of the submission, review,
and program construction processes, and who spent weeks performing paper formatting quality control and giving professional
feedback to the authors. Many others have helped in different phases of the process: Thomas Preuss, who gave constant technical
support on ConfMaster; Laurent Charlin and Richard Zemel, who made the Toronto Paper Matching System (TPMS) available
for the paper bidding phase; Blai Bonet, whose paper-to-reviewer software was used once again; and Marta Abad, who produced
the program brochure.

In addition to those whose work made the content of the conference possible, many worked to make the operation of the
conference possible. The local arrangements committee (LAC) did a tremendous job for which we are very thankful. The LAC
was chaired by Fredrik Heintz. The local arrangements require significant effort and we are very thankful to all the LAC members
Helena Lindgren (Social Events Coordinator and Publicity Co-Chair), Mikael Hansson (Publicity Chair), Christian Guttmann
(Sponsorship Co-Chair), Lars Mollberg (Sponsorship Co-Chair), Patric Jensfelt (Student Volunteer Chair), Ronnie Johansson
(Exhibition Chair), Eva Blomqvist and Robin Keskisdrkka (Workshop and Tutorial Coordinators), Anders Holst (Industry Days
Coordinator), Rafig Muhammad (Job Match Coordinator), Anders Kofod-Petersen and Kristinn Thorisson (Nordic Publicity
Co-Chairs), Jacek Malec (Finance Chair), and Andreas Jarveld (Web Master). Thank you!

Finally, Vesna Sabljakovic-Fritz, Executive Secretary for IJCAI, deserves a huge thank you! She knows everything about
IJCAL its history, and its practices, and she is always on top of everything. It would have been impossible for us to manage
without her.

Organising IJCAI-ECAI-2018 has been a great experience, and we certainly hope that the conference will be a great experi-
ence for everyone who participates.

- Jérome Lang (Program Chair)
- Jeftrey S. Rosenschein (Conference Chair)
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Awards and Distinguished

The IJCAI-18 Award for Research Excellence, the John
McCarthy Award and the Computers and Thought Award are
awarded by the IJCAI Board of Trustees, upon recommen-
dation by the IJCAI-18 Awards Selection Committee, which
consists this year of

« Marie des Jardins, University of Maryland, Baltimore
County (USA)

o Sarit Kraus, Bar-Ilan University (ISRAEL)

 Dan Roth, The Beckman Institute, University of Illinois
at Urbana-Champaign (USA)

o Carles Sierra, Artificial Intelligence Research Institute
(ITTA) (SPAIN) and

 Michael Wooldridge, Oxford University (Chair) (UK)

The IJCAI Awards Selection Committee receives advice
from members of the IJCAI-18 Awards Review Committee,
who comment on the accuracy of the nomination material
and provide additional information about the nominees. The
IJCAI-18 Awards Review Committee is the union of the for-
mer Trustees of IJCAI, the [JCAI-18 Advisory Committee, the
Program Chairs of the last three IJCAI conferences, and the
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Papers

past recipients of the IJCAI Award for Research Excellence
and the IJCAI Distinguished Service Award, with nominees
excluded.

IJCAI-18 Award for Research
Excellence:

The Research Excellence award is given to a scientist who
has carried out a program of research of consistently high
quality throughout an entire career yielding several substan-
tial results. Past recipients of this honor are the most illustri-
ous group of scientists from the field of Artificial Intelligence.

They are: John McCarthy (1985), Allen Newell (1989),
Marvin Minsky (1991), Raymond Reiter (1993), Herbert Si-
mon (1995), Aravind Joshi (1997), Judea Pearl (1999), Don-
ald Michie (2001), Nils Nilsson (2003), Geoftrey E. Hin-
ton (2005), Alan Bundy (2007), Victor Lesser (2009), Robert
Anthony Kowalski (2011), Hector Levesque (2013), Barbara
Grosz (2015), Michael I. Jordan (2016) and Adrew Barto
(2017).

The winner of the 2018 Award for Research Excellence is
Jitrenda Malik, Arthur J. Chick Professor of EECS at the Uni-
versity of California at Berkeley. Professor Malik is recog-
nized for the fundamental advances in computer vision.The



Research Excellence award is given to a scientist who has car-
ried out a program of research of consistently high quality
throughout an entire career yielding several substantial re-
sults. Past recipients of this honor are the most illustrious
group of scientists from the field of Artificial Intelligence.

IUCAI-18 Computers and Thought
Award:

The Computers and Thought Award is presented at IJ-
CAI conferences to outstanding young scientists in artificial
intelligence. The award was established with royalties re-
ceived from the book, Computers and Thought, edited by Ed-
ward Feigenbaum and Julian Feldman. It is currently sup-
ported by income from IJCAI funds. Past recipients of this
honor have been: Terry Winograd (1971), Patrick Winston
(1973), Chuck Rieger (1975), Douglas Lenat (1977), David
Marr (1979), Gerald Sussman (1981), Tom Mitchell (1983),
Hector Levesque (1985), Johan de Kleer (1987), Henry Kautz
(1989), Rodney Brooks (1991), Martha Pollack (1991), Hi-
roaki Kitano (1993), Sarit Kraus (1995), Stuart Russell (1995),
Leslie Kaelbling (1997), Nicholas Jennings (1999), Daphne
Koller (2001), Tuomas Sandholm (2003), Peter Stone (2007),
Carlos Guestrin (2009), Andrew Ng (2009),Vincent Conitzer
(2011), Malte Helmert (2011), Kristen Grauman (2013), Ariel
Procaccia (2015), Percy Liang (2016) and Devi Parkh (2017).

The winner of the 2018 IJCAI Computers and Thought
Award is Stefano Ermon, (link to https://cs.stanford.edu/ er-
mon/ ) Assistant Professor at the Department of Computer
Science, Fellow, Woods Institute for the Environment, Stan-
ford University. Professor Ermon is recognized for his foun-
dational work on probabilistic reasoning, machine learning,
and decision making, with a range of novel applications in ar-
eas with broad societal impact. The Computers and Thought
Award is presented at IJCAI conferences to outstanding young
scientists in artificial intelligence. The award was estab-
lished with royalties received from the book, Computers and
Thought, edited by Edward Feigenbaum and Julian Feldman.
It is currently supported by income from IJCAI funds.

IJCAI-18 John McCarthy Award:

The IJCAI John McCarthy Award is intended to recognize
established mid-career researchers, typically between fifteen
to twenty-five years after obtaining their PhD, that have built
up a major track record of research excellence in artificial in-
telligence. Nominees of the award will have made significant
contributions to the research agenda in their area and will have
a first-rate profile of influential research results.

The award is named for John McCarthy (1927-2011), who
is widely recognized as one of the founders of the field of ar-
tificial intelligence. As well as giving the discipline its name,
McCarthy made fundamental contributions of lasting impor-
tance to computer science in general and artificial intelli-
gence in particular, including time-sharing operating systems,

the LISP programming languages, knowledge representation,
common-sense reasoning, and the logicist paradigm in artifi-
cial intelligence.

The award was established with the full support and en-
couragement of the McCarthy family.

Past recipients of this honor have been: Bart Selman
(2015), Moshe Tennenholtz (2016) and Dan Roth(2017).

The winner of the 2018 John McCarthy Award is Milind
Tambe, Helen N. and Emmett H. Jones Professor in Engineer-
ing and Professor of Computer Science & Industrial and Sys-
tems Engineering Departments of the University of South Cal-
ifornia. Professor Tambe is recognized for research and devel-
opment of important practical applications of Al and multi-
agent systems for social good.

Donald E. Walker Distinguished Service
Award:

The IJCAI Distinguished Service Award was established in
1979 by the IJCAI Trustees to honor senior scientists in Al for
contributions and service to the field during their careers. Pre-
vious recipients have been: Bernard Meltzer (1979), Arthur
Samuel (1983), Donald Walker (1989), Woodrow Bledsoe
(1991), Daniel G. Bobrow (1993), Wolfgang Bibel (1999), Bar-
bara Grosz (2001), Alan Bundy (2003), Raj Reddy (2005),
Ronald J. Brachman (2007), Luigia Carlucci Aiello (2009),
Raymond C. Perrault (2011), Wolfgang Wahlster (2013), An-
thony G. Cohn (2015) Erik Sandewall (2016), and Ramon
Lépez de Mantaras (2017).

The IJCAI Distinguished Service Award 2018 will be pre-
sented to Craig Knoblock, Research Director, Center on
Knowledge Graphs, Research Professor of Computer Science
and Spatial Sciences, Division Director of Artificial Intelli-
gence at USC-ISIL. Professor Knoblock is recognized for his
substantial contributions, as well as his extensive service to the
field of Artificial Intelligence throughout his career.

Distinguished Papers

Finalists for Distinguished Paper
Ke Wang, Xiaojun Wan: SentiGAN: Generating Sentimental
Texts via Mixture Adversarial Networks

Abstract : Generating texts of different sentiment labels
is getting more and more attention in the area of natural
language generation. Recently, Generative Adversarial Net
(GAN) has shown promising results in text generation. How-
ever, the texts generated by GAN usually suffer from the prob-
lems of poor quality, lack of diversity and mode collapse. In
this paper, we propose a novel framework - SentiGAN, which
has multiple generators and one multi-class discriminator, to
address the above problems. In our framework, multiple gen-
erators are trained simultaneously, aiming at generating texts
of different sentiment labels without supervision. We pro-
pose a penalty based objective in the generators to force each
of them to generate diversified examples of a specific senti-



ment label. Moreover, the use of multiple generators and one
multi-class discriminator can make each generator focus on
generating its own examples of a specific sentiment label ac-
curately. Experimental results on four datasets demonstrate
that our model consistently outperforms several state-of-the-
art text generation methods in the sentiment accuracy and
quality of generated texts.

Vincenzo Auletta, Diodato Ferraioli, Gianluigi Greco: Rea-
soning about Consensus when Opinions Diffuse through Ma-
jority Dynamics

Abstract: Opinion diffusion is studied on social graphs
where agents hold binary opinions and where social pressure
leads them to conform to the opinion manifested by their
neighbors. Within this setting, questions related to whether
a minority/majority can spread the opinion it supports to all
the other agents are considered.It is shown that, no matter of
the graph given at hand, there always exists a group formed by
a half of the agents that can annihilate the opposite opinion.
Instead, the influence power of minorities depends on certain
features of the underlying graphs, which are NP-hard to be
identified. Deciding whether the two opinions can coexist in
some stable configuration is NP-hard, too.

Xue Li, Bo Du, Chang Xu, Yipeng Zhang, Lefei Zhang,
Dacheng Tao: R-SVM+: Robust Learning with Privileged In-
formation

Abstract: In practice, the circumstance that training and
test data are clean is not always satisfied. The performance of
existing methods in the learning using privileged information
(LUPI) paradigm may be seriously challenged, due to the lack
of clear strategies to address potential noises in the data. This
paper proposes a novel Robust SVM+ (RSVM+) algorithm
based on a rigorous theoretical analysis. Under the SVM+
framework in the LUPI paradigm, we study the lower bound
of perturbations of both example feature data and privileged
feature data, which will mislead the model to make wrong
decisions. By maximizing the lower bound, tolerance of the
learned model over perturbations will be increased. Accord-
ingly, a novel regularization function is introduced to upgrade
a variant form of SVM+. The objective function of RSVM+ is
transformed into a quadratic programming problem, which
can be efficiently optimized using off-the-shelf solvers. Ex-
periments on real-world datasets demonstrate the necessity of
studying robust SVM+ and the effectiveness of the proposed
algorithm.

Cristina Feier, Carsten Lutz, Frank Wolter: From Conjunctive
Queries to Instance Queries in Ontology-Mediated Querying

Abstract:  We consider ontology-mediated queries
(OMQs) based on expressive description logics of the ALC
family and (unions) of conjunctive queries, studying the
rewritability into OMQs based on instance queries (IQs).
Our results include exact characterizations of when such a
rewriting is possible and tight complexity bounds for decid-

ing rewritability. We also give a tight complexity bound for
the related problem of deciding whether a given MMSNP sen-
tence (in other words: the complement of a monadic disjunc-
tive Datalog program) is equivalent to a constraint satisfaction
problem.

Chun Kai Ling, J. Zico Kolter, Fei Fang: What game are we
playing? End-to-end learning in normal and extensive form
games

Abstract: Although recent work in AI has made great
progress in solving large, zero-sum, extensive-form games, the
underlying assumption in most past work is that the param-
eters of the game itself are known to the agents. This paper
deals with the relatively under-explored but equally impor-
tant “inverse” setting, where the parameters of the underly-
ing game are not known to all agents, but must be learned
through observations. We propose a differentiable, end-to-
end learning framework for addressing this task. In particu-
lar, we consider a regularized version of the game, equivalent
to a particular form of quantal response equilibrium, and de-
velop 1) a primal-dual Newton method for finding such equi-
librium points in both normal and extensive form games; and
2) a backpropagation method that lets us analytically compute
gradients of all relevant game parameters through the solu-
tion itself. This ultimately lets us learn the game by training
in an end-to-end fashion, effectively by integrating a "differ-
entiable game solver” into the loop of larger deep network ar-
chitectures. We demonstrate the effectiveness of the learning
method in several settings including poker and security game
tasks.

Hao Zhou, Tom Young, Minlie Huang, Haizhou Zhao, Jing-
fang Xu, Xiaoyan Zhu: Commonsense Knowledge Aware
Conversation Generation with Graph Attention

Abstract: Commonsense knowledge is vital to many natu-
ral language processing tasks. In this paper, we present a novel
open-domain conversation generation model to demonstrate
how large-scale commonsense knowledge can facilitate lan-
guage understanding and generation. Given a user post, the
model retrieves relevant knowledge graphs from a knowledge
base and then encodes the graphs with a static graph atten-
tion mechanism, which augments the semantic information
of the post and thus supports better understanding of the post.
Then, during word generation, the model attentively reads
the retrieved knowledge graphs and the knowledge triples
within each graph to facilitate better generation through a dy-
namic graph attention mechanism. This is the first attempt
that uses large-scale commonsense knowledge in conversa-
tion generation. Furthermore, unlike existing models that
use knowledge triples (entities) separately and independently,
our model treats each knowledge graph as a whole, which en-
codes more structured, connected semantic information in
the graphs. Experiments show that the proposed model can
generate more appropriate and informative responses than
state-of-the-art baselines.



Giannis Nikolentzos, Michalis Vazirgiannis, Polykarpos
Meladianos, Stratis Limnios: A Degeneracy Framework for
Graph Similarity

Abstract: The problem of accurately measuring the simi-
larity between graphs is at the core of many applications in a
variety of disciplines. Most existing methods for graph simi-
larity focus either on local or on global properties of graphs.
However, even if graphs seem very similar from a local or a
global perspective, they may exhibit different structure at dif-
ferent scales. In this paper, we present a general framework for
graph similarity which takes into account structure at multiple
different scales. The proposed framework capitalizes on the
well-known k-core decomposition of graphs in order to build
a hierarchy of nested subgraphs. We apply the framework to
derive variants of four graph kernels, namely graphlet kernel,
shortest-path kernel, Weisfeiler-Lehman subtree kernel, and
pyramid match graph kernel. The framework is not limited
to graph kernels, but can be applied to any graph comparison
algorithm. The proposed framework is evaluated on several
benchmark datasets for graph classification. In most cases,
the core-based kernels achieve significant improvements in
terms of classification accuracy over the base kernels, while
their time complexity remains very attractive.

Distinguished Reviewers

Distinguished PC and SPC members were selected follow-
ing this procedure:

Senior Program Committee (SPC) members were invited
to judge reviews (and related discussions) by program com-
mittee (PC) members on individual papers. Area Chairs (AC)
were invited to judge reviews (and related discussions) by SPC
and PC members on individual papers. There were 2700 judg-
ments, which means that slightly less than 20% of all reviews
have received an evaluation. A reviewer normally becomes
distinguished as soon as one of the following conditions is
satisfied: one evaluation 9, or two evaluations >= 8, or three
evaluations >= 7, after a quick check from my side. In case
there was a negative evaluation (> 4), or in case the condi-
tion was nearly satisfied (typically : three evaluations 8-7-6),
I checked more carefully the reviews and discussions. In bor-
derline cases, the number of reviews written also played a role:
more reviews was of course a positive sign (of course, del-
egated reviews do not count!). In the SPC case, discussion
leadership played an important role. A distinguished reviewer
normally becomes level-2 distinguished as soon as one of the
following conditions is satisfied: two evaluations 9 by two dif-
ferent evaluators, or three evaluations >= 8 by at least two dif-
ferent evaluators, or four evaluations >= 7 and at least two >=
8, by at least three different evaluators, or three evaluations 9,
or four evaluations >= 8 and two 9. In all cases, I checked all
reviews and discussions. A evaluation < 5 is normally a veto
to the level-2 distinguished status. Again, in borderline cases,
the number of reviews and the activity in discussions played a
role. Two level-2 distinguished PC members had four evalu-

ations 9, or three 9 and two 8, by at least four different evalu-
ators. They got the level-3 distinguished status. No SPC got a
level-3 distinguished status. There are inevitable biases:

« Because more than 80% of the reviews received no eval-
uation, there certainly are outstanding PC and SPC
members who were unfortunate enough so that almost
none of their reviews was evaluated, and therefore do
not figure on the list below. This bias is stronger in some
areas. If you don’t find your name on the list, it may just
mean that you did not receive enough evaluations, pos-
sibly no evaluation at all. That’s life.

o The criteria I used imply that PC and SPC members
with more papers assigned have more chance to be dis-
tinguished or super-distinguished. Is it fair? Partly yes
(more papers means more work), and partly no, because
in some areas the average number of papers per PC/SPC
was small (however, even in these areas, PC/SPC who
made more bids got more papers). In any case,

o For SPC, the quality of the discussions played a major
role in the evaluation (whether they were long, active,
reactive, etc.). Sometimes none of the assigned papers
was worth a long discussion: that’s life. But (again)
longer discussions also means more work.

The Best reviewers as assessed by peer members of the pro-
gram committee are listed below.
Legend: ** = level 2; *** = level 3

Distinguished Program Committee Members
Alessandro Farinelli
Alexander Bochman
Alexander Borgida
Alexandre Niveau ***
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Ganesh Ramakrishnan
Gary Doran

Georgios Amanatidis
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Giovanni Amendola
Gregory Bonnet

Grigorios Tsoumakas
Guigang Ding
Hao-Chuan Wang
Harold Soh

Hau Chan

Hendrik Baier
Hongteng Xu
Ievgen Redko

Ilias Sakelariou
Ingo Pill
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Ismail Ilkan Ceylan
Javier Morales
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Jeffrey Chan

Jens Lehmann
Jeremy Frank **
Jérome Mengin
Jian Liang
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Joanna Drummond
Joao Vinagre
Jonathan Scholz
Joost Vennekens
Jorge Fandino
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Julian Padget
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Junming Shao
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Katie Genter
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Ke Gao

Ken Brown
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Levi Lelis
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Lutz Schroder
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Malte Helmert
Marcello d’Agostino
Marecello Errecalde
Marco Maratea



Marco Montali
Marco Rospocher
Marek Cygan
Marjin Heule
Marek Kaminski **
Markus Brill
Markus Rabe
Martin Gebser
Massimiliano Giacomin
Matti Jarvisalo
Mauro Vallati
Meinolf Sellmann
Melinda Gervasio **
Michael Albert
Michael Floyd
Michael Perrot
Michael Rovatsos
Michael Thomazo
Michelangelo Ceci
Mingkui Tan
Nadin Kokciyan
Nghia Hoang **
Nicholas Mattei
Nico Gormitz **
Nico Potyka **
Nicolas Troquard **
Nikos Karanikolas
Noam Hazon

Ofra Amir

Oren Sar Shalom
Ozgur Kafali
Pascal Lentzner
Pascale Sébillot **
Paul Dunne

Pedro Sequeira
Philippe Balbiani
Pieter Libin

Ram Ramanujam
Ramon Pino-Perez
Régis Sabbadin
Reshef Meir **
Ricardo Gongalves
Rob Miller

Robert Bredereck
Robert Goldman
Robert Peharz

Roberto Iglesias Rodriguez

Roman Kontchakov
Ronald de Haan
Roser Morante

Rui Abreu

Rupert Freeman **
Sasha Rubin **
Shigeo Matsubara
Shoushan Li

Silvan Sievers
Simon Miles

Snehalkumar ‘Neil’ Gaikwad
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Stefan Borgwardt
Steffen Michels
Sunil Gupta
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Thomas Ploetz **
Thomas Walsh
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Tinghuai Wang
Tomas Werner
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Vernon Asuncion
Vincent Thomas
Vivek Srikumar **
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Warut Suksompong
Weijan Yu

William Jarrold
William Klement **
Xiangnan He
Xiaofeng Zhang
Xiaohui Bei

Yang Liu

Yannis Dimopoulos
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Yi Wang

Yuanfang Guo
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Zhao Kang
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Bruno Castro da Silva **
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Eric Eaton
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Felix Brandt
Francisco Melo **
Frangois Yvon
Frans Oliehoek
Friedrich Slivovsky
Geoff Holmes
George Konidaris **
Gerard de Melo
Gerhard Neumann
Hannu Toivonen
Hendrik Blockeel
Horacio Saggion
Ian Davidson
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Scott Wen-tau Yih
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Xin Geng

Xu Sun
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