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General Chairs’ Preface

It is our great pleasure to welcome you to the 24th ACM International Conference on In-
formation and Knowledge Management (CIKM 2015). CIKM is a top-tier ACM conference in
the areas of databases, information retrieval, and knowledge management. It has successfully
brought together leading researchers and developers from these three communities since 1992,
with the purpose of identifying challenging problems facing the development of advanced knowl-
edge and information systems, and shaping future research directions through the publication of
high-quality applied and theoretical research findings. The 24th edition of CIKM continues this
tradition, placing particular emphasis on the utility of data science across structured and semi-
structured data.

We are delighted to present three outstanding keynote speakers: Jaime Teevan, from Mi-
crosoft; Andrew Tomkins, from Google; and Xiaofang Zhou, from the University of Queens-
land. We are also honored to host six distinguished invited speakers for the conference’s Industry
Track: Hang Li (Huawei Noah’s Ark), Wei-Ying Ma (Microsoft Research Asia), Sofus A. Mac-
skassy (Facebook), Igor Perisic (LinkedIn), Amy Shi-Nash (SingTel DataSpark), and Andrew
Tomkins (Google).

We are indebted to the many authors who submitted their work to the CIKM technical pro-
gram, and to the team of people who evaluated them. The Program Committee was expertly
led by six PC Chairs: Timos Sellis and Jeffrey Xu Yu (Database Track); Maarten de Rijke and
Vanessa Murdock (Information Retrieval Track); and Charu Aggarwal and Ravi Kumar (Knowl-
edge Management Track). The review process was supported by the Microsoft CMT system. A
report on the paper selection process appears in the PC Chairs’ Preface.

We also thank the other chairs in the organization team: Shonali Krishnaswamy and Marc
Najork (Industry Track); Wei Wang and Grace Hui Yang (Tutorials); Shane Culpepper and Chee
Yong Chan (Workshops); and Yun Sing Koh (Publicity). CIKM 2015 includes a machine learning
competition, sponsored by Sportsbet, with participants tackling the challenge of predicting the
outcomes of the Australian Rules Football Finals. A substantial prize will be awarded to the
best-performing system on the third day of the conference.

Running a conference the scale of CIKM is a serious undertaking and we are grateful to our
local organization team for their effective and efficient handling of logistics. In particular, the
Local Arrangements Chairs Tony Wirth and Rui Zhang provided extensive support, as did the
team of student volunteers that Tony and Rui helped recruit and manage.

We gratefully acknowledge the support of our sponsors for the conference: Microsoft as
Gold Sponsor; Sportsbet as Silver Sponsor; Google, The City of Melbourne, The Professor Ram
Kumar Memorial Foundation, and Yahoo Labs, as Bronze sponsors; and The University of Mel-
bourne, RMIT University, and Deakin University, as Academic Sponsors. We also received sup-
port from the CIKM Steering Committee, and from the Association for Computing Machinery
and their special interest groups SIGIR and SIGWEB.

il



ICMS Australasia provided expert assistance with the logistics of the event, and we thank
them for their professional advice and guidance. We also benefited greatly from the support
provided by the Melbourne Convention Bureau during the early stages of our planning; and from
the knowledge and skills of the many expert staff at the Melbourne Convention and Exhibition
Center, the venue for CIKM 2015.

We trust that you enjoy the conference, and also the other activities you are able to fit in
during your visit to Melbourne. Indeed, there are many things to see and enjoy in Victoria and in
the whole Australasian region at this time of year, and we hope that you will be able to combine
business and pleasure in to a memorable experience while you are here. Finally, CIKM 2016 will
be in Indianapolis, in the USA, and we hope to see you again there.

James Bailey and Alistair Moffat ~

fans By o s } CIKM2015

19-23 October 2015 Melbourne Australia
August 2015. /-
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PC Chairs’ Preface

We are delighted to welcome you to the 24th ACM International Conference on Informa-
tion and Knowledge Management (CIKM 2015), held in Melbourne from October 19-23, 2015.
CIKM is now well-established as a leading venue for bringing together researchers from across
the Database, Information Retrieval, and Knowledge Management communities.

Continuing the pattern of previous years, we received a large number of high-quality submis-
sions in all three tracks, in both full- and short-paper categories. As a result, we are confident
that CIKM 2015 has succeeded in creating an outstanding technical program including research
paper presentations; short-paper presentations during the poster session; plenary talks; and an
engaging Industry Track arranged by the Industry Track Chairs. In total, we received 646 full-
paper (10-page) submissions and 276 short-paper (4-page) submissions, which were reviewed
and discussed by 88 area chairs, 471 program committee members, and a further 145 expert
external reviewers.

We accepted 165 full papers (26%) and 69 short papers (25%). The acceptance statistics
per track were as follows: Databases, 35/129 full papers and 6/37 short papers; Information Re-
trieval, 43/171 full papers and 27/101 short papers; and Knowledge Management, 87/346 papers
and 36/138 short papers. Two of the Knowledge Management short papers were withdrawn by
their authors prior to the proceedings being finalized. Our work was greatly eased by the support
provided by the Microsoft CMT service, and we thank the CMT team for their assistance.

We are grateful to the many people who helped with the process of bringing this program
together. We would in particular like to recognize the immense efforts of the area chairs, program
committee members, and external reviewers, who each volunteered many hours of time, and
contributed their deep expertise in order to allow the selection of the work that you can see
in this volume. Most importantly of all, we thank the authors who submitted contributions for
consideration. Without the drive and energy of the several thousand researchers and students who
prepared manuscripts and carried out evaluations, the conference would be doomed to failure;
but with that drive and energy, we have been able to achieve the success that you see here.
We hope that participants in the conference in Melbourne, as well as subsequent readers of the
proceedings, will find the technical program of CIKM 2015 to be both inspiring and rewarding.

Charu C. Aggarwal, IBM
Maarten de Rijke, University of Amsterdam
Ravi Kumar, Google ~

o Kunar Gl } CIKM2015

Timos Sellis, RMIT University P 19-23 October 2015 Melbourne Australio
Jeffrey Xu Yu, Chinese University of Hong Kong

August 2015.
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Xing Wei (Inmobi)

Jerome White (New York U.)

Xiaobing Xue (Twitter)

Grace Hui Yang (Georgetown U.)

Kuiyuan Yang (Microsoft Research)

Liu Yang (U. Massachusetts Amherst)
Xuchen Yao (Johns Hopkins U.)

Jie Yin (CSIRO)

Muhammad Bilal Zafar (Max Planck Institut)
Duo Zhang (Tiwitter)

Jianwen Zhang (Microsoft Research Asia)
Lanbo Zhang (Twitter)

Yongfeng Zhang (Tsinghua U.)

Zhiwei Zhang (Purdue U.)

Ke Zhou (Yahoo Labs)

Imed Zitouni (Microsoft)

Guido Zuccon (Queensland U. Tech.)

Knowledge Management Track Program Committee Members

Gail-Joon Ahn (Arizona State U.)
Mohammad AlHassan ({UPUI)

David Anastasiu (U. Minnesota)

Azin Ashkan (Technicolor)

Bahman Bahmani (Stanford U.)
Gustavo Batista (U. Sao Paulo)

Srikanta Bedathur (IBM Research India)
Kanishka Bhaduri (Netflix)

Arnab Bhattacharya (IIT Kanpur)
Albert Bifet (U. Waikato)

Petko Bogdanov (SUNY Albany)
Klemens Bohm (Karlsruhe Institut Tech.)
Mohamed Bouguessa (U. Quebec)
Christos Boutsidis (Yahoo Labs)

Andrea Cali (Birkbeck College London)
Ricardo Campello (U. Sao Paulo)
Huiping Cao (New Mexico State U.)
Jeffrey Chan (U. Melbourne)

Varun Chandola (U. Buffalo)

Michael Chau (U. Hong Kong)

Nitesh Chawla (Notre Dame)

Ye Chen (Microsoft)

Zhiyuan Chen (U. Illinois Chicago)
Jaegul Choo (Korea U.)

Vassilis Christophides (U. Crete)
Kun-Ta Chuang (National Cheng Kung U.)
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James Cook (Google)

Bernardo Cuenca-Grau (U. Oxford)
Alfredo Cuzzocrea (U. Calabria)

Na Dai (Google)

Theodore Dalamagas (Athena Research Greeve)
Abhimanyu Das (Google)

Antonios Deligiannakis (Zech. U. Crete)
Christos Doulkeridis (U. Piraeus)

Dora Erdos (Boston U.)

Alex Fabrikant (Google)

Elena Ferrari (U. Insubria)

Avrilia Floratou (IBM Almaden)

Esther Galbrun (Boston U.)

Jing Gao (SUNY Buffalo)

Dinesh Garg (IBM India Research Lab)
Chiara Ghidini (FBK Trento)

Nikos Giatrakos (Tech. U. Crete)
Kasneci Gjergji (Hasso Plattner Institut)
Aris Gkoulalas-Divanis (IBM)

Bart Goethals (U. Antwerp)

Manuel Gomez Rodriguez (MPI)

Amit Goyal (Yahoo Labs)

Francesco Gullo (Yahoo Labs)

Stephan Giinnemann (Carnegie Mellon U.)
Sunil Gupta (Deakin)

Maxim Gurevich (Bento Labs)



Claudio Gutierrez (Universidad De Chile)
Maria Halkidi (U. Piraeus)

Jingrui He (Arizona State U.)

Raquel Hill (Indiana U.)

Thanh Lam Hoang (IBM Research Dublin)
Bing Hu (Samsung)

Luke Huan (U. Kansas)

Ekaterini Ioannou (7ech. U. Crete)
Yunliang Jiang (Thumbtack)

James Joshi (U. Pittsburg)

Panos Kalnis (KAUST)

Bhargav Kanagal (Google)
Ramakrishnan Kannan (Georgia Tech)
Ben Kao (U. Hong Kong)

Panagiotis Karras (Skoltech)

Daniel Keren (U. Haifa)

Arijit Khan (ETH Zurich)

Latifur Khan (U. Texas Dallas)
Xiangnan Kong (WPI)

Ioannis Konstantinou (NTUA)

Georgia Koutrika (HP Labs)

Zornitsa Kozareva (Yahoo Labs)

Tim Kraska (Brown U.)

Ashish Kundu (IBM Research)

Ni Lao (Google)

Theodoros Lappas (Stevens Inst. Tech.)
Silvio Lattanzi (Google)

Hady Lauw (Singapore Management U.)
Wang-Chien Lee (Pennsylvania State U.)
Yang Li (Google)

Zhenhui Li (Pennsylvania State U.)

Lei Liu (HP Labs)

Claudio Lucchese (ISTI-CNR)

Michael Mathioudakis (Helsinki U. Tech.)
Julian McAuley (UCSD)

Sebastian Michel (TU Kaiserslautern)
Pauli Miettinen (Max Planck Institut)
Marco Montali (Free U. Bozen-Bolzano)
Abdullah Mueen (UMN)

Emmanuel Miiller (Karlsruhe Inst. Tech.)
Ndapa Nakashole (Carnegie Mellon U.)
Xia Ning ({UPUI)

Eirini Ntoutsi (LMU)

Werner Nutt (Free U. Bozen-Bolzano)

Gaurav Pandey (Mount Sinai School of Medicine)

Spiros Papadimitriou (Rutgers U.)
Apostolos Papadopoulos
(Aristotle U. Thessaloniki)
Evangelos Papalexakis (Carnegie Mellon U.)
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Odysseas Papapetrou (Tech. U. Crete)

Panagiotis Papapetrou (Stockholm U.)

Stott Parker (UCLA)

Konstantinos Pelechrinis (U. Pittsburgh)

Peter Pietzuch (Imperial College)

Ali Pinar (Sandia National Labs)

Dimitris Plexousakis (U. Crete)

Davood Rafiei (U. Alberta)

Santu Rana (Deakin U.)

Huzefa Rangwala (George Mason U.)

Chotirat Ann Ratanamahatana
(Chulalongkorn U.)

Chiara Renso (CNR)

Matteo Riondato (Brown U.)

Dimitris Sacharidis (Vienna U. Tech.)

Barna Saha (U. Massachusetts Amherst)

Vasilis Samoladas (Tech. U. Crete)

Mohamed Sarwat (U. Minnesota)

Saket Sathe (IBM)

Ralf Schenkel (U. Passau)

Erich Schubert (LMU Munich)

Matthias Schubert (LMU Munich)

Thomas Seidl (RWTH Aachen U.)

Nisheeth Shrivastava (Amazon)

Alkis Simitsis (HP Labs)

Yannis Sismanis (Google)

Sucheta Soundarajan (Rutgers U.)

Anna Squicciarini (Pennsylvania State U.)

Kostas Stefanidis (FORTH-ICS Greece)

Karthik Subbian (Facebook)

Fabian Suchanek (Télécom ParisTech U.)

Yizhou Sun (NEU)

Pang-Ning Tan (Michigan State U.)

Jiliang Tang (Yahoo Labs)

Liang Tang (LinkedIn)

Sandeep Tata (Google)

Shirish Tatikonda (IBM Almaden)

Manolis Terrovitis (IMIS Athena)

Brian Thompson (U.S. Army Research Lab)

Srikanta Tirthapura (lowa State U.)

Truyen Tran (Deakin U.)

Panayiotis Tsaparas (U. loannina)

Charalampos Tsourakakis (Brown U.)

Deepak Turaga (IBM)

Leong Hou U (U. Macau)

Antti Ukkonen (Helsinki U. Tech.)

Aparna Varde (Montclair State U.)

Vasilis Vassalos (AUEB Greece)

Panos Vassiliadis (U. loannina)



Akrivi Vlachou (AUEB Greece)
Anil Vullikanti (Virginia Tech)
Dong Wang (U. Notre Dame)

Jason Wang (New Jersey Inst. Tech.)
Shengrui Wang (U. Sherbrooke)
William Yang Wang (Carnegie Mellon U.)
Yue Wang (U. Michigan)

Tim Weninger (Notre Dame)
Anthony Wirth (U. Melbourne)
Dingming Wu (U. Hong Kong)
Donghui Wu (Lexis Nexis)
Zhaoming Wu (Georgia Tech)
Rongjing Xiang (Google)

Li Xiong (Emory U.)

Shengqi Yang (Facebook)

Additional Referees

Karam Abdulahhad (CNRS Grenoble)
Tenindra Abeywickrama (Monash U.)
Cem Aksoy (New Jersey Inst. Tech.)
Daniel Alejandro Garcia Ulloa (Emory U.)
Akhil Arora (Xerox Research Bangalore)
Besim Avci (Northwestern U.)
Alexander Beloborodov (Ural Federal U.)
Rafael Berlanga Llavori (U. Jaume I Castellon)
Nikos Bikakis (Athena Research Greece)
Fei Bi (U. New South Wales)
Dritan Bleco (AUEB Greece)
Luca Bonomi (Emory U.)
Matteo Catena (ISTI-CNR)
Kai Ho Chan (Hong Kong U. Sc. Tech.)
Anveshi Charuvaka (George Mason U.)
Abon Chaudhuri (Walmart Labs)
Jiecao Chen (Indiana U. Bloomington)
Lisi Chen (Nanyang Tech. U.)
Liu Chen (Wuhan U.)
Xu Chu (U. Waterloo)
David Corney (Signal)
Ananya Dass (New Jersey Inst. Tech.)
Sabrina De Capitani di Vimercati

(U. degli Studi di Milano)
Alberto De Francesco (ISTI-CNR)
Amra Delic (Tech. U. Wien)
Aggeliki Dimitriou (National Tech. U. Athens)
Daniel Ditursi (SUNY Albany)
Vasilis Efthymiou (FORTH-ICS Greece)
Pavlos Fafalios (FORTH-ICS Greece)
Xing Feng (U. New South Wales)
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Yuan Yao (Nanjing U.)

Ke Yiping (Nanyang Tech. U.)
Philip S. Yu (U. Illinois Chicago)
Wenchao Yu (UCLA)

Reza Zafarani (Arizona State U.)
Hessam Zakerzadeh (U. Calgary)
Ce Zhang (U. Wisconsin Madison)
Jiawei Zhang (UIC)

Qin Zhang (Indiana)

Ruofei Zhang (Microsoft)

Yuchen Zhao (AppDynamics)

Zhe Zhao (U. Michigan)

Dmitriy Zheleznyakov (U. Oxford)
Arthur Zimek (LMU Munich)
Andreas Zuefle (LMU Munich)

Ioanna Filippidou (AUEB Greece)
Christian Frey (Ludwig Maximilians U.)
Debasis Ganguly (Dublin City U.)
Cheng Gao (U. Kansas)

Konstantinos Georgoulas (AUEB Greece)
Giorgos Giannopoulos (Athena Research Greece)
Benoit Groz (U. Paris Sud)

Kshiteesh Hegde (Rensselaer Polytechnic Inst.)
Zhenying He (Fudan U.)

Chuan Hu (New Mexico State U.)

Mas-ud Hussain (Northwestern U.)

Go Irie (NTT Japan)

Saiful Islam (Swinburne U. Tech.)

Alankar Jain (IBM Research India)

Nandish Jayaram (U. Texas Austin)

Meng Jiang (Tsinghua U.)

Minhao Jiang (Hong Kong U. Sc. Tech.)

Salil Joshi (IBM Research India)

Gregor Josse (Ludwig Maximilians U.)

Ilias Kanellos (Athena Research Greece)
Maria Karanasou (U. Piraeus)

Enkelejda Kasneci (U. Tuebingen)

Akshar Kaul (IBM Research India)

Evgeny Kharlamov (U. Oxford)

Roberto Konow (U. Chile)

Egor Kostylev (U. Oxford)

Jitin Krishnan (George Mason U.)

Anastasia Krithara (IIT Demokritos Greece)
Alexander Krumpholz (CSIRO)

Durgesh Kumar (/IT Guwahati)

Christina Lantzaki (FORTH-ICS Greece)



Chao Lan (U. Kansas)

Léa Laporte (INSA Lyon)

Haoran Li (Emory U.)

Jianxin Li (RMIT U.)

Lei Li (Hefei U. Tech.)

Wei Li (Google)

Xiaoli Li (U. Kansas)

Yuchen Li (National U. Singapore)
Zechao Li (Nanjing U. Sc. Tech.)
Kewen Liao (U. Melbourne)

Aldo Lipani (Tech. U. Vienna)
Ruifeng Liu (Chinese U. Hong Kong)
Yubao Liu (Sun Yat Sen U.)

Cheng Long (Hong Kong U. Sc. Tech.)
Xin Lu (Pennsylvania State U.)
Nantia Makrynioti (AUEB Greece)
Sebastian Mattheis (BMW Car IT)
Nianzu Ma (U. Illinois Chicago)
Meenakshi Mishra (U. Kansas)
Cristina Muntean (ISTI-CNR)

Nikhil Muralidhar (George Mason U.)
Masaya Murata (NTT Japan)

Bin Mu (City U. New York)

Azad Naik (George Mason U.)

Julia Neidhardt (Tech. U. Wien)

Konstantinos Nikolopoulos (City U. New York)

Koninika Pal (Tech. U. Kaiserslautern)
Panayiotis Papadakos (FORTH-ICS Greece)
Theodore Patkos (FORTH-ICS Greece)

Kostas Patroumpas (National Tech. U. Athens)

Nikos Pelekis (U. Piraeus)

Gerardo Pelosi (Politecnico di Milano)
Wei Pengfei (Nanyang Tech. U.)
Matthias Petri (U. Melbourne)

Trang T.M. Pham (Deakin U.)

Tuan Anh Nguyen Pham (Nanyang Tech. U.)
Layla Pournajaf (Emory U.)

Bo Qin (Hong Kong U. Sc. Tech.)
Jianbin Qin (U. New South Wales)
Ridho Reinanda (U. Amsterdam)
Navid Rekabsaz (Tech. U. Vienna)
Zhiyun Ren (George Mason U.)
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Bryan Reynaert (Akori S.A.)

Klaus Schmid (Ludwig Maximilians U.)
Baoxu Shi (U. Notre Dame)

Vasilis Spyropoulos (AUEB Greece)
Joseph St.Amand (U. Kansas)

Li Su (U. Southern Denmark)

Dan Suciu (U. Washington)

Yifang Sun (U. New South Wales)
Mack Sweeney (George Mason U.)
Natasha Tagasovska (U. Lausanne)
Aditya Telang (IBM Research India)
Camilo Thorne (U. Mannheim)
Salvatore Trani (ISTI-CNR)

Erald Troja (City U. New York)

Yannis Tzitzikas (FORTH-ICS Greece)
Utkarsh Upadhyay (Max Planck Institut)
Tassos Venetis (AUEB Greece)
Thanasis Vergoulis (Athena Research Greece)
Hongjian Wang (Pennsylvania State U.)
Shuai Wang (U. Illinois Chicago)

Xiang Wang (U. New South Wales)
Xiaoyang Wang (U. New South Wales)
Victor Junqiu Wei (Hong Kong U. Sc. Tech.)
Udi Weinsberg (Facebook)

Buwen Wu (U. Southern Denmark)

Fei Wu (Pennsylvania State U.)

Xiaoying Wu (Wuhan U.)

Yingjun Wu (National U. Singapore)

Xike Xie (Aalborg U.)

Xiaofeng Xu (Emory U.)

Bin Yang (Aalborg U.)

Shiyu Yang (U. New South Wales)

Yang Yang (U. Electronic Sc. Tech. China)
Zhengwei Yang (Chinese U. Hong Kong)
Peifeng Yin (IBM)

Quan Yuan (U. Illinois Urbana-Champaign)
Ting Yu (Wuhan U.)

Shuangfei Zhai (SUNY Binghamton)

Bing Zhang (Northwestern U.)

Jingyuan Zhang (U. lllinois Chicago)

Xu Zhiqiang (Institute Infocomm Research)
Rui Zhou (Victoria U.)
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