
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP18278-POD 
978-1-5386-9160-1 

2018 IEEE International 
Conference on Data  
Mining (ICDM 2018) 

Singapore 
17-20 November 2018 

Pages 1-726 

1/2 



 
 
 
 
 
 
 
Copyright © 2018 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP18278-POD 
ISBN (Print-On-Demand):  978-1-5386-9160-1 
ISBN (Online):   978-1-5386-9159-5 
ISSN:                            1550-4786 
 
           
 
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 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



TABLE OF CONTENTS 
 
 
 

ON BIG WISDOM ............................................................................................................................................................................................. 1
Minghui Wu ; Xindong Wu 

 

LANDSCAPE OF PRACTICAL BLOCKCHAIN SYSTEMS AND THEIR APPLICATIONS .............................................................. 3
C. Mohan 

 

AUTOMATIC OPTICAL COHERENCE TOMOGRAPHY IMAGING ANALYSIS FOR RETINAL DISEASE 
SCREENING USING MACHINE LEARNING TECHNIQUES ................................................................................................................. 5

Ramamohanarao Kotagiri 
 

BLOCKCHAIN DATA ANALYTICS ............................................................................................................................................................. 6
Cuneyt Gurcan Akcora ; Murat Kantarcioglu ; Yulia R. Gel 

 

DISCOURSE PROCESSING AND ITS APPLICATIONS IN TEXT MINING ........................................................................................ 7
Shafiq Joty ; Giuseppe Carenini ; Raymond Ng ; Gabriel Murray 

 

WHICH OUTLIER DETECTOR SHOULD I USE? ..................................................................................................................................... 8
Kai Ming Ting ; Sunil Aryal ; Takashi Washio 

 

ON MULTI-QUERY LOCAL COMMUNITY DETECTION ..................................................................................................................... 9
Yuchen Bian ; Yaowei Yan ; Wei Cheng ; Wei Wang ; Dongsheng Luo ; Xiang Zhang 

 

REALIZATION OF RANDOM FOREST FOR REAL-TIME EVALUATION THROUGH TREE FRAMING ............................... 19
Sebastian Buschjager ; Kuan-Hsun Chen ; Jian-Jia Chen ; Katharina Morik 

 

SOCIAL RECOMMENDATION WITH MISSING NOT AT RANDOM DATA ................................................................................... 29
Jiawei Chen ; Can Wang ; Martin Ester ; Qihao Shi ; Yan Feng ; Chun Chen 

 

PREREQUISITE-DRIVEN DEEP KNOWLEDGE TRACING ................................................................................................................ 39
Penghe Chen ; Yu Lu ; Vincent W. Zheng ; Yang Pian 

 

TADA: TREND ALIGNMENT WITH DUAL-ATTENTION MULTI-TASK RECURRENT NEURAL 
NETWORKS FOR SALES PREDICTION .................................................................................................................................................. 49

Tong Chen ; Hongzhi Yin ; Hongxu Chen ; Lin Wu ; Hao Wang ; Xiaofang Zhou ; Xue Li 
 

RATIONAL NEURAL NETWORKS FOR APPROXIMATING GRAPH CONVOLUTION OPERATOR ON 
JUMP DISCONTINUITIES............................................................................................................................................................................ 59

Zhiqian Chen ; Feng Chen ; Rongjie Lai ; Xuchao Zhang ; Chang-Tien Lu 
 

LEARNING COMMUNITY STRUCTURE WITH VARIATIONAL AUTOENCODER ..................................................................... 69
Jun Jin Choong ; Xin Liu ; Tsuyoshi Murata 

 

IMBALANCED AUGMENTED CLASS LEARNING WITH UNLABELED DATA BY LABEL CONFIDENCE 
PROPAGATION .............................................................................................................................................................................................. 79

Si-Yu Ding ; Xu-Ying Liu ; Min-Ling Zhang 
 

SEQUENTIAL PATTERN SAMPLING WITH NORM CONSTRAINTS .............................................................................................. 89
Lamine Diop ; Cheikh Talibouya Diop ; Arnaud Giacometti ; Dominique Li ; Arnaud Soulet 

 

PROBABILISTIC STREAMING TENSOR DECOMPOSITION............................................................................................................. 99
Yishuai Du ; Yimin Zheng ; Kuang-Chih Lee ; Shandian Zhe 

 

HIERARCHICAL HYBRID FEATURE MODEL FOR TOP-N CONTEXT-AWARE RECOMMENDATION .............................109
Yingpeng Du ; Hongzhi Liu ; Zhonghai Wu ; Xing Zhang 

 

DEEP SEMANTIC CORRELATION LEARNING BASED HASHING FOR MULTIMEDIA CROSS-MODAL 
RETRIEVAL ..................................................................................................................................................................................................117

Xiaolong Gong ; Linpeng Huang ; Fuwei Wang 
 

LEARNING SEQUENTIAL BEHAVIOR REPRESENTATIONS FOR FRAUD DETECTION .......................................................127
Jia Guo ; Guannan Liu ; Yuan Zuo ; Junjie Wu 

 

DEFENDING AGAINST ADVERSARIAL SAMPLES WITHOUT SECURITY THROUGH OBSCURITY ..................................137
Wenbo Guo ; Qinglong Wang ; Kaixuan Zhang ; Alexander G. Ororbia ; Sui Huang ; Xue Liu ; C. Lee Giles ; Lin Lin ; Xinyu Xing 

 

EDLT: ENABLING DEEP LEARNING FOR GENERIC DATA CLASSIFICATION .......................................................................147
Huimei Han ; Xingquan Zhu ; Ying Li 

 

DPMOOD: EXPLOITING LOCAL AND PERIODIC TYPING DYNAMICS FOR PERSONALIZED MOOD 
PREDICTION.................................................................................................................................................................................................157

He Huang ; Bokai Cao ; Phillip S. Yu ; Chang-Dong Wang ; Alex D. Leow 
 

ASYNCHRONOUS DUAL FREE STOCHASTIC DUAL COORDINATE ASCENT FOR DISTRIBUTED DATA 
MINING ..........................................................................................................................................................................................................167

Zhouyuan Huo ; Xue Jiang ; Heng Huang 
 

REPRESENTING NETWORKS WITH 3D SHAPES............................................................................................................................... 177
Shengmin Jin ; Reza Zafarani 

 

CROSS-DOMAIN LABELED LDA FOR CROSS-DOMAIN TEXT CLASSIFICATION ..................................................................187
Baoyu Jing ; Chenwei Lu ; Deqing Wang ; Fuzhen Zhuang ; Cheng Niu 

 

SELF-ATTENTIVE SEQUENTIAL RECOMMENDATION..................................................................................................................197
Wang-Cheng Kang ; Julian McAuley 

 

EXPLAINABLE TIME SERIES TWEAKING VIA IRREVERSIBLE AND REVERSIBLE TEMPORAL 
TRANSFORMATIONS .................................................................................................................................................................................207

Isak Karlsson ; Jonathan Rebane ; Panagiotis Papapetrou ; Aristides Gionis 
 

UTILIZING IN-STORE SENSORS FOR REVISIT PREDICTION.......................................................................................................217
Sundong Kim ; Jae-Gil Lee 

 



FAST SINGLE-CLASS CLASSIFICATION AND THE PRINCIPLE OF LOGIT SEPARATION...................................................227
Gil Keren ; Sivan Sabato ; Björn Schuller 

 

SUMMARIZING NETWORK PROCESSES WITH NETWORK-CONSTRAINED BOOLEAN MATRIX 
FACTORIZATION ........................................................................................................................................................................................237

Furkan Kocayusufoglu ; Minh X. Hoang ; Ambuj K. Singh 
 

SSDMV: SEMI-SUPERVISED DEEP SOCIAL SPAMMER DETECTION BY MULTI-VIEW DATA FUSION...........................247
Chaozhuo Li ; Senzhang Wang ; Lifang He ; Philip S. Yu ; Yanbo Liang ; Zhoujun Li 

 

ACCELERATING EXPERIMENTAL DESIGN BY INCORPORATING EXPERIMENTER HUNCHES .....................................257
Cheng Li ; Rana Santu ; Sunil Gupta ; Vu Nguyen ; Svetha Venkatesh ; Alessandra Sutti ; David Rubin De Celis Leal ; Teo Slezak ; 
Murray Height ; Mazher Mohammed ; Ian Gibson 

 

CONCEPT MINING VIA EMBEDDING ...................................................................................................................................................267
Keqian Li ; Hanwen Zha ; Yu Su ; Xifeng Yan 

 

A SEMI-SUPERVISED AND INDUCTIVE EMBEDDING MODEL FOR CHURN PREDICTION OF LARGE-
SCALE MOBILE GAMES............................................................................................................................................................................277

Xi Liu ; Muhe Xie ; Xidao Wen ; Rui Chen ; Yong Ge ; Nick Duffield ; Na Wang 
 

ENHANCING VERY FAST DECISION TREES WITH LOCAL SPLIT-TIME PREDICTIONS.....................................................287
Viktor Losing ; Heiko Wersing ; Barbara Hammer 

 

COLLECTIVE HUMAN BEHAVIOR IN CASCADING SYSTEM: DISCOVERY, MODELING AND 
APPLICATIONS ............................................................................................................................................................................................297

Yunfei Lu ; Linyun Yu ; Tianyang Zhang ; Chengxi Zang ; Peng Cui ; Chaoming Song ; Wenwu Zhu 
 

RESUMENET: A LEARNING-BASED FRAMEWORK FOR AUTOMATIC RESUME QUALITY 
ASSESSMENT................................................................................................................................................................................................307

Yong Luo ; Huaizheng Zhang ; Yongjie Wang ; Yonggang Wen ; Xinwen Zhang 
 

DISCOVERING RELIABLE DEPENDENCIES FROM DATA: HARDNESS AND IMPROVED ALGORITHMS ......................317
Panagiotis Mandros ; Mario Boley ; Jilles Vreeken 

 

TELL ME SOMETHING MY FRIENDS DO NOT KNOW: DIVERSITY MAXIMIZATION IN SOCIAL 
NETWORKS...................................................................................................................................................................................................327

Antonis Matakos ; Aristides Gionis 
 

INTELLIGENT SALARY BENCHMARKING FOR TALENT RECRUITMENT: A HOLISTIC MATRIX 
FACTORIZATION APPROACH ................................................................................................................................................................337

Qingxin Meng ; Hengshu Zhu ; Keli Xiao ; Hui Xiong 
 

MAXIMALLY CONSISTENT SAMPLING AND THE JACCARD INDEX OF PROBABILITY 
DISTRIBUTIONS ..........................................................................................................................................................................................347

Ryan Moulton ; Yunjiang Jiang 
 

APK2VEC: SEMI-SUPERVISED MULTI-VIEW REPRESENTATION LEARNING FOR PROFILING 
ANDROID APPLICATIONS........................................................................................................................................................................357

Annamalai Narayanan ; Charlie Soh ; Lihui Chen ; Yang Liu ; Lipo Wang 
 

COLLABORATIVE TRANSLATIONAL METRIC LEARNING ..........................................................................................................367
Chanyoung Park ; Donghyun Kim ; Xing Xie ; Hwanjo Yu 

 

PRIVACY-PRESERVING TEMPORAL RECORD LINKAGE .............................................................................................................377
Thilina Ranbaduge ; Peter Christen 

 

SUPERPART: SUPERVISED GRAPH PARTITIONING FOR RECORD LINKAGE .......................................................................387
Russell Reas ; Steve Ash ; Rob Barton ; Andrew Borthwick 

 

FINDING EVENTS IN TEMPORAL NETWORKS: SEGMENTATION MEETS DENSEST-SUBGRAPH 
DISCOVERY ..................................................................................................................................................................................................397

Polina Rozenshtein ; Francesco Bonchi ; Aristides Gionis ; Mauro Sozio ; Nikolaj Tatti 
 

DIPTRANSFORMATION: ENHANCING THE STRUCTURE OF A DATASET AND THEREBY IMPROVING 
CLUSTERING................................................................................................................................................................................................407

Benjamin Schelling ; Claudia Plant 
 

PROSECCO: PROGRESSIVE SEQUENCE MINING WITH CONVERGENCE GUARANTEES ..................................................417
Sacha Servan-Schreiber ; Matteo Riondato ; Emanuel Zgraggen 

 

LOCAL LOW-RANK HAWKES PROCESSES FOR TEMPORAL USER-ITEM INTERACTIONS ..............................................427
Jin Shang ; Mingxuan Sun 

 

MULTI-LABEL LEARNING WITH LABEL ENHANCEMENT ..........................................................................................................437
Ruifeng Shao ; Ning Xu ; Xin Geng 

 

SYNTHETIC OVERSAMPLING WITH THE MAJORITY CLASS: A NEW PERSPECTIVE ON HANDLING 
EXTREME IMBALANCE ............................................................................................................................................................................447

Shiven Sharma ; Colin Bellinger ; Bartosz Krawczyk ; Osmar Zaiane ; Nathalie Japkowicz 
 

GINA: GROUP GENDER IDENTIFICATION USING PRIVACY-SENSITIVE AUDIO DATA ......................................................457
Jiaxing Shen ; Oren Lederman ; Jiannong Cao ; Florian Berg ; Shaojie Tang ; Alex Pentland 

 

DEEP HEADLINE GENERATION FOR CLICKBAIT DETECTION..................................................................................................467
Kai Shu ; Suhang Wang ; Thai Le ; Dongwon Lee ; Huan Liu 

 

MULTI-TASK SPARSE METRIC LEARNING FOR MONITORING PATIENT SIMILARITY PROGRESSION ......................477
Qiuling Suo ; Weida Zhong ; Fenglong Ma ; Yuan Ye ; Mengdi Huai ; Aidong Zhang 

 

A BLENDED DEEP LEARNING APPROACH FOR PREDICTING USER INTENDED ACTIONS...............................................487
Fei Tan ; Zhi Wei ; Jun He ; Xiang Wu ; Bo Peng ; Haoran Liu ; Zhenyu Yan 

 

INTERACTIVE UNKNOWNS RECOMMENDATION IN E-LEARNING SYSTEMS ......................................................................497
Shan-Yun Teng ; Jundong Li ; Lo Pang-Yun Ting ; Kun-Ta Chuang ; Huan Liu 

 

THE IMPACT OF ENVIRONMENTAL STRESSORS ON HUMAN TRAFFICKING ......................................................................507
Sabina Tomkins ; Golnoosh Farnadi ; Brian Amanatullah ; Lise Getoor ; Steven Minton 

 



MULTI-LABEL ANSWER AGGREGATION BASED ON JOINT MATRIX FACTORIZATION ..................................................517
Jinzheng Tu ; Guoxian Yu ; Carlotta Domeniconi ; Jun Wang ; Guoqiang Xiao ; Maozu Guo 

 

SEMI-SUPERVISED ANOMALY DETECTION WITH AN APPLICATION TO WATER ANALYTICS .....................................527
Vincent Vercruyssen ; Wannes Meert ; Gust Verbruggen ; Koen Maes ; Ruben Bäumer ; Jesse Davis 

 

INCOMPLETE LABEL UNCERTAINTY ESTIMATION FOR PETITION VICTORY PREDICTION WITH 
DYNAMIC FEATURES ................................................................................................................................................................................537

Junxiang Wang ; Yuyang Gao ; Andreas Züfle ; Jingyuan Yang ; Liang Zhao 
 

HUMAN-CENTRIC URBAN TRANSIT EVALUATION AND PLANNING........................................................................................547
Guojun Wu ; Yanhua Li ; Jie Bao ; Yu Zheng ; Jieping Ye ; Jun Luo 

 

A UNITED APPROACH TO LEARNING SPARSE ATTRIBUTED NETWORK EMBEDDING ....................................................557
Hao Wang ; Enhong Chen ; Qi Liu ; Tong Xu ; Dongfang Du ; Wen Su ; Xiaopeng Zhang 

 

DEEP STRUCTURE LEARNING FOR FRAUD DETECTION .............................................................................................................567
Haibo Wang ; Chuan Zhou ; Jia Wu ; Weizhen Dang ; Xingquan Zhu ; Jilong Wang 

 

ASTM: AN ATTENTIONAL SEGMENTATION BASED TOPIC MODEL FOR SHORT TEXTS ..................................................577
Jiamiao Wang ; Ling Chen ; Lu Qin ; Xindong Wu 

 

A REINFORCEMENT LEARNING FRAMEWORK FOR EXPLAINABLE RECOMMENDATION ............................................587
Xiting Wang ; Yiru Chen ; Jie Yang ; Le Wu ; Zhengtao Wu ; Xing Xie 

 

EXPLOITING TOPIC-BASED ADVERSARIAL NEURAL NETWORK FOR CROSS-DOMAIN KEYPHRASE 
EXTRACTION ...............................................................................................................................................................................................597

Yanan Wang ; Qi Liu ; Chuan Qin ; Tong Xu ; Yijun Wang ; Enhong Chen ; Hui Xiong 
 

BUG LOCALIZATION VIA SUPERVISED TOPIC MODELING ........................................................................................................607
Yaojing Wang ; Yuan Yao ; Hanghang Tong ; Xuan Huo ; Min Li ; Feng Xu ; Jian Lu 

 

DEEP REINFORCEMENT LEARNING WITH KNOWLEDGE TRANSFER FOR ONLINE RIDES ORDER 
DISPATCHING ..............................................................................................................................................................................................617

Zhaodong Wang ; Zhiwei Qin ; Xiaocheng Tang ; Jieping Ye ; Hongtu Zhu 
 

A LOW RANK WEIGHTED GRAPH CONVOLUTIONAL APPROACH TO WEATHER PREDICTION ...................................627
Tyler Wilson ; Pang-Ning Tan ; Lifeng Luo 

 

ROBUST CASCADE RECONSTRUCTION BY STEINER TREE SAMPLING .................................................................................637
Han Xiao ; Cigdem Aslay ; Aristides Gionis 

 

DR. RIGHT!: EMBEDDING-BASED ADAPTIVELY-WEIGHTED MIXTURE MULTI-CLASSIFICATION 
MODEL FOR FINDING RIGHT DOCTORS WITH HEALTHCARE EXPERIENCE DATA .........................................................647

Xin Xu ; Yanjie Fu ; Haoyi Xiong ; Bo Jin ; Xiaolin Li ; Shuli Hu ; Minghao Yin 
 

META-GRAPH BASED HIN SPECTRAL EMBEDDING: METHODS, ANALYSES, AND INSIGHTS ........................................657
Carl Yang ; Yichen Feng ; Pan Li ; Yu Shi ; Jiawei Han 

 

TOWARDS INTERPRETATION OF RECOMMENDER SYSTEMS WITH SORTED EXPLANATION PATHS .......................667
Fan Yang ; Ninghao Liu ; Suhang Wang ; Xia Hu 

 

LEEM: LEAN ELASTIC EM FOR GAUSSIAN MIXTURE MODEL VIA BOUNDS-BASED FILTERING..................................677
Shuai Yang ; Xipeng Shen 

 

COLLAPSED VARIATIONAL INFERENCE FOR NONPARAMETRIC BAYESIAN GROUP FACTOR 
ANALYSIS ......................................................................................................................................................................................................687

Sikun Yang ; Heinz Koeppl 
 

DE-RNN: FORECASTING THE PROBABILITY DENSITY FUNCTION OF NONLINEAR TIME SERIES ...............................697
Kyongmin Yeo ; Igor Melnyk ; Nam Nguyen ; Eun Kyung Lee 

 

ONLINE DICTIONARY LEARNING WITH CONFIDENCE................................................................................................................707
Shan You ; Chang Xu ; Chao Xu 

 

MUVAN: A MULTI-VIEW ATTENTION NETWORK FOR MULTIVARIATE TEMPORAL DATA ...........................................717
Ye Yuan ; Guangxu Xun ; Fenglong Ma ; Yaqing Wang ; Nan Du ; Kebin Jia ; Lu Su ; Aidong Zhang 

 

ADVERSARIALLY LEARNED ANOMALY DETECTION ...................................................................................................................727
Houssam Zenati ; Manon Romain ; Chuan-Sheng Foo ; Bruno Lecouat ; Vijay Chandrasekhar 

 

SINE: SCALABLE INCOMPLETE NETWORK EMBEDDING ...........................................................................................................737
Daokun Zhang ; Jie Yin ; Xingquan Zhu ; Chengqi Zhang 

 

IMAGE-ENHANCED MULTI-LEVEL SENTENCE REPRESENTATION NET FOR NATURAL LANGUAGE 
INFERENCE...................................................................................................................................................................................................747

Kun Zhang ; Guangyi Lv ; Le Wu ; Enhong Chen ; Qi Liu ; Han Wu ; Fangzhao Wu 
 

CADEN: A CONTEXT-AWARE DEEP EMBEDDING NETWORK FOR FINANCIAL OPINIONS MINING .............................757
Liang Zhang ; Keli Xiao ; Hengshu Zhu ; Chuanren Liu ; Jingyuan Yang ; Bo Jin 

 

INTEGRATIVE ANALYSIS OF PATIENT HEALTH RECORDS AND NEUROIMAGES VIA MEMORY-
BASED GRAPH CONVOLUTIONAL NETWORK .................................................................................................................................767

Xi Zhang ; Jingyuan Chou ; Fei Wang 
 

CHINESE MEDICAL CONCEPT NORMALIZATION BY USING TEXT AND COMORBIDITY NETWORK 
EMBEDDING .................................................................................................................................................................................................777

Yizhou Zhang ; Xiaojun Ma ; Guojie Song 
 

BILLION-SCALE NETWORK EMBEDDING WITH ITERATIVE RANDOM PROJECTION ......................................................787
Ziwei Zhang ; Peng Cui ; Haoyang Li ; Xiao Wang ; Wenwu Zhu 

 

ZERO-SHOT LEARNING: AN ENERGY BASED APPROACH...........................................................................................................797
Tianxiang Zhao ; Guiquan Liu ; Le Wu ; Chao Ma ; Enhong Chen 

 

DEEP LEARNING BASED SCALABLE INFERENCE OF UNCERTAIN OPINIONS......................................................................807
Xujiang Zhao ; Feng Chen ; Jin-Hee Cho 

 

DYNAMIC TRUTH DISCOVERY ON NUMERICAL DATA ................................................................................................................817
Shi Zhi ; Fan Yang ; Zheyi Zhu ; Qi Li ; Zhaoran Wang ; Jiawei Han 

 



INDEPENDENT FEATURE AND LABEL COMPONENTS FOR MULTI-LABEL CLASSIFICATION .......................................827
Yongjian Zhong ; Chang Xu ; Bo Du ; Lefei Zhang 

 

MATRIX PROFILE XI: SCRIMP++: TIME SERIES MOTIF DISCOVERY AT INTERACTIVE SPEEDS .................................837
Yan Zhu ; Chin-Chia Michael Yeh ; Zachary Zimmerman ; Kaveh Kamgar ; Eamonn Keogh 

 

FAST RECTANGLE COUNTING ON MASSIVE NETWORKS ...........................................................................................................847
Rong Zhu ; Zhaonian Zou ; Jianzhong Li 

 

NETGIST: LEARNING TO GENERATE TASK-BASED NETWORK SUMMARIES ......................................................................857
Sorour E. Amiri ; Bijaya Adhikari ; Aditya Bharadwaj ; B. Aditya Prakash 

 

MAXIMIZING THE DIVERSITY OF EXPOSURE IN A SOCIAL NETWORK ................................................................................863
Cigdem Aslay ; Antonis Matakos ; Esther Galbrun ; Aristides Gionis 

 

SEMI-SUPERVISED COMMUNITY DETECTION USING STRUCTURE AND SIZE ....................................................................869
Arjun Bakshi ; Srinivasan Parthasarathy ; Kannan Srinivasan 

 

HETEROGENEOUS HYPER-NETWORK EMBEDDING .....................................................................................................................875
Inci M. Baytas ; Cao Xiao ; Fei Wang ; Anil K. Jain ; Jiayu Zhou 

 

ACCURATE CAUSAL INFERENCE ON DISCRETE DATA ................................................................................................................881
Kailash Budhathoki ; Jilles Vreeken 

 

A VARIABLE-ORDER REGIME SWITCHING MODEL TO IDENTIFY SIGNIFICANT PATTERNS IN 
FINANCIAL MARKETS ..............................................................................................................................................................................887

Philippe Chatigny ; Rongbo Chen ; Jean-Marc Patenaude ; Shengrui Wang 
 

EXPLOITING SPATIO-TEMPORAL CORRELATIONS WITH MULTIPLE 3D CONVOLUTIONAL NEURAL 
NETWORKS FOR CITYWIDE VEHICLE FLOW PREDICTION .......................................................................................................893

Cen Chen ; Kenli Li ; Sin G. Teo ; Guizi Chen ; Xiaofeng Zou ; Xulei Yang ; Ramaseshan C. Vijay ; Jiashi Feng ; Zeng Zeng 
 

DRUGCOM: SYNERGISTIC DISCOVERY OF DRUG COMBINATIONS USING TENSOR 
DECOMPOSITION .......................................................................................................................................................................................899

Huiyuan Chen ; Jing Li 
 

COST EFFECTIVE MULTI-LABEL ACTIVE LEARNING VIA QUERYING SUBEXAMPLES ...................................................905
Xia Chen ; Guoxian Yu ; Carlotta Domeniconi ; Jun Wang ; Zhao Li ; Zili Zhang 

 

SEMI-CONVEX HULL TREE: FAST NEAREST NEIGHBOR QUERIES FOR LARGE SCALE DATA ON 
GPUS................................................................................................................................................................................................................911

Yewang Chen ; Lida Zhou ; Nizar Bouguila ; Bineng Zhong ; Fei Wu ; Zhen Lei ; Jixiang Du ; Hailin Li 
 

DYNAMIC ILLNESS SEVERITY PREDICTION VIA MULTI-TASK RNNS FOR INTENSIVE CARE UNIT ............................917
Weitong Chen ; Sen Wang ; Guodong Long ; Lina Yao ; Quan Z. Sheng ; Xue Li 

 

DISCOVERING TOPICAL INTERACTIONS IN TEXT-BASED CASCADES USING HIDDEN MARKOV 
HAWKES PROCESSES................................................................................................................................................................................923

Jayesh Choudhari ; Anirban Dasgupta ; Indrajit Bhattacharya ; Srikanta Bedathur 
 

SIGNED GRAPH CONVOLUTIONAL NETWORKS .............................................................................................................................929
Tyler Derr ; Yao Ma ; Jiliang Tang 

 

OUTLIER DETECTION IN URBAN TRAFFIC FLOW DISTRIBUTIONS ........................................................................................935
Youcef Djenouri ; Arthur Zimek ; Marco Chiarandini 

 

THE HYPERKRON GRAPH MODEL FOR HIGHER-ORDER FEATURES .....................................................................................941
Nicole Eikmeier ; Arjun Ramani ; David Gleich 

 

USING BALANCING TERMS TO AVOID DISCRIMINATION IN CLASSIFICATION .................................................................947
Simon Enni ; Ira Assent 

 

SEDANSPOT: DETECTING ANOMALIES IN EDGE STREAMS .......................................................................................................953
Dhivya Eswaran ; Christos Faloutsos 

 

HETEROGENEOUS DATA INTEGRATION BY LEARNING TO RERANK SCHEMA MATCHES............................................959
Avigdor Gal ; Haggai Roitman ; Roee Shraga 

 

MATRIX PROFILE XII: MPDIST: A NOVEL TIME SERIES DISTANCE MEASURE TO ALLOW DATA 
MINING IN MORE CHALLENGING SCENARIOS ............................................................................................................................... 965

Shaghayegh Gharghabi ; Shima Imani ; Anthony Bagnall ; Amirali Darvishzadeh ; Eamonn Keogh 
 

DAPPER: SCALING DYNAMIC AUTHOR PERSONA TOPIC MODEL TO BILLION WORD CORPORA...............................971
Robert Giaquinto ; Arindam Banerjee 

 

MULTI-LEVEL HYPOTHESIS TESTING FOR POPULATIONS OF HETEROGENEOUS NETWORKS ..................................977
Guilherme Gomes ; Vinayak Rao ; Jennifer Neville 

 

MULTI-VIEW FEATURE SELECTION FOR HETEROGENEOUS FACE RECOGNITION .........................................................983
Jie Gui ; Ping Li 

 

BITCOIN VOLATILITY FORECASTING WITH A GLIMPSE INTO BUY AND SELL ORDERS................................................989
Tian Guo ; Albert Bifet ; Nino Antulov-Fantulin 

 

DIFFERENTIALLY PRIVATE PRESCRIPTIVE ANALYTICS ...........................................................................................................995
Haripriya Harikumar ; Santu Rana ; Sunil Gupta ; Thin Nguyen ; Ramachandra Kaimal ; Svetha Venkatesh 

 

A GENERAL CROSS-DOMAIN RECOMMENDATION FRAMEWORK VIA BAYESIAN NEURAL 
NETWORK ...................................................................................................................................................................................................1001

Jia He ; Rui Liu ; Fuzhen Zhuang ; Fen Lin ; Cheng Niu ; Qing He 
 

A SELF-ORGANIZING TENSOR ARCHITECTURE FOR MULTI-VIEW CLUSTERING ..........................................................1007
Lifang He ; Chun-Ta Lu ; Yong Chen ; Jiawei Zhang ; Linlin Shen ; Philip S. Yu ; Fei Wang 

 

ESTIMATING LATENT RELATIVE LABELING IMPORTANCES FOR MULTI-LABEL LEARNING...................................1013
Shuo He ; Lei Feng ; Li Li 

 

CHARACTERISTIC SUBSPACE LEARNING FOR TIME SERIES CLASSIFICATION ..............................................................1019
Yuanduo He ; Jialiang Pei ; Xu Chu ; Yasha Wang ; Zhu Jin ; Guangju Peng 

 



PSEUDO-IMPLICIT FEEDBACK FOR ALLEVIATING DATA SPARSITY IN TOP-K RECOMMENDATION ......................1025
Yun He ; Haochen Chen ; Ziwei Zhu ; James Caverlee 

 

CONFIDENT KERNEL SPARSE CODING AND DICTIONARY LEARNING ................................................................................1031
Babak Hosseini ; Barbara Hammer 

 

HIGHLY PARALLEL SEQUENTIAL PATTERN MINING ON A HETEROGENEOUS PLATFORM .......................................1037
Yu-Heng Hsieh ; Chun-Chieh Chen ; Hong-Han Shuai ; Ming-Syan Chen 

 

A HARMONIC MOTIF MODULARITY APPROACH FOR MULTI-LAYER NETWORK COMMUNITY 
DETECTION ................................................................................................................................................................................................1043

Ling Huang ; Chang-Dong Wang ; Hong-Yang Chao 
 

LEARNING SEMANTIC FEATURES FOR SOFTWARE DEFECT PREDICTION BY CODE COMMENTS 
EMBEDDING ...............................................................................................................................................................................................1049

Xuan Huo ; Yang Yang ; Ming Li ; De-Chuan Zhan 
 

DEEPDIFFUSE: PREDICTING THE 'WHO' AND 'WHEN' IN CASCADES ...................................................................................1055
Mohammad Raihanul Islam ; Sathappan Muthiah ; Bijaya Adhikari ; B. Aditya Prakash ; Naren Ramakrishnan 

 

INTERPRETABLE WORD EMBEDDINGS FOR MEDICAL DOMAIN ...........................................................................................1061
Kishlay Jha ; Yaqing Wang ; Guangxu Xun ; Aidong Zhang 

 

FI-GRL: FAST INDUCTIVE GRAPH REPRESENTATION LEARNING VIA PROJECTION-COST 
PRESERVATION ........................................................................................................................................................................................1067

Fei Jiang ; Lei Zheng ; Jin Xu ; Philip Yu 
 

MIXED BAGGING: A NOVEL ENSEMBLE LEARNING FRAMEWORK FOR SUPERVISED 
CLASSIFICATION BASED ON INSTANCE HARDNESS ...................................................................................................................1073

Ahmedul Kabir ; Carolina Ruiz ; Sergio A. Alvarez 
 

CLUSTERING ON SPARSE DATA IN NON-OVERLAPPING FEATURE SPACE WITH APPLICATIONS TO 
CANCER SUBTYPING...............................................................................................................................................................................1079

Tianyu Kang ; Kourosh Zarringhalam ; Marieke Kuijjer ; Ping Chen ; John Quackenbush ; Wei Ding 
 

TIME-DISCOUNTING CONVOLUTION FOR EVENT SEQUENCES WITH AMBIGUOUS TIMESTAMPS ..........................1085
Takayuki Katsuki ; Takayuki Osogami ; Akira Koseki ; Masaki Ono ; Michiharu Kudo ; Masaki Makino ; Atsushi Suzuki 

 

VOLATILITY DRIFT PREDICTION FOR TRANSACTIONAL DATA STREAMS .......................................................................1091
Yun Sing Koh ; David Tse Jung Huang ; Chris Pearce ; Gillian Dobbie 

 

SUMMARIZING GRAPHS AT MULTIPLE SCALES: NEW TRENDS.............................................................................................1097
Danai Koutra ; Jilles Vreeken ; Francesco Bonchi 

 

FAST TUCKER FACTORIZATION FOR LARGE-SCALE TENSOR COMPLETION ..................................................................1098
Dongha Lee ; Jaehyung Lee ; Hwanjo Yu 

 

DIAGNOSIS PREDICTION VIA MEDICAL CONTEXT ATTENTION NETWORKS USING DEEP 
GENERATIVE MODELING .....................................................................................................................................................................1104

Wonsung Lee ; Sungrae Park ; Weonyoung Joo ; Il-Chul Moon 
 

NEXT POINT-OF-INTEREST RECOMMENDATION WITH TEMPORAL AND MULTI-LEVEL CONTEXT 
ATTENTION ................................................................................................................................................................................................1110

Ranzhen Li ; Yanyan Shen ; Yanmin Zhu 
 

TRANSFER HAWKES PROCESSES WITH CONTENT INFORMATION ......................................................................................1116
Tianbo Li ; Pengfei Wei ; Yiping Ke 

 

DOPING: GENERATIVE DATA AUGMENTATION FOR UNSUPERVISED ANOMALY DETECTION WITH 
GAN ...............................................................................................................................................................................................................1122

Swee Kiat Lim ; Yi Loo ; Ngoc-Trung Tran ; Ngai-Man Cheung ; Gemma Roig ; Yuval Elovici 
 

PRIVACY-PRESERVING MULTI-TASK LEARNING ........................................................................................................................1128
Kunpeng Liu ; Nitish Uplavikar ; Wei Jiang ; Yanjie Fu 

 

DISTRIBUTION PRESERVING MULTI-TASK REGRESSION FOR SPATIO-TEMPORAL DATA..........................................1134
Xi Liu ; Pang-Ning Tan ; Zubin Abraham ; Lifeng Luo ; Pouyan Hatami 

 

TREEGAN: SYNTAX-AWARE SEQUENCE GENERATION WITH GENERATIVE ADVERSARIAL 
NETWORKS.................................................................................................................................................................................................1140

Xinyue Liu ; Xiangnan Kong ; Lei Liu ; Kuorong Chiang 
 

DEEP DISCRIMINATIVE FEATURES LEARNING AND SAMPLING FOR IMBALANCED DATA PROBLEM ...................1146
Yi-Hsun Liu ; Chien-Liang Liu ; Shin-Mu Tseng 

 

D-CARS: A DECLARATIVE CONTEXT-AWARE RECOMMENDER SYSTEM ...........................................................................1152
Rosni Lumbantoruan ; Xiangmin Zhou ; Yongli Ren ; Zhifeng Bao 

 

LEVERAGING HYPERGRAPH RANDOM WALK TAG EXPANSION AND USER SOCIAL RELATION FOR 
MICROBLOG RECOMMENDATION ....................................................................................................................................................1158

Huifang Ma ; Di Zhang ; Weizhong Zhao ; Yanru Wang ; Zhongzhi Shi 
 

DEEP HETEROGENEOUS AUTOENCODERS FOR COLLABORATIVE FILTERING ..............................................................1164
Tianyu Li ; Yukun Ma ; Jiu Xu ; Björn Stenger ; Chen Liu ; Yu Hirate 

 

TEXT SEGMENTATION ON MULTILABEL DOCUMENTS: A DISTANT-SUPERVISED APPROACH .................................1170
Saurav Manchanda ; George Karypis 

 

SPATIAL CONTEXTUALIZATION FOR CLOSED ITEMSET MINING ........................................................................................1176
Altobelli Mantuan ; Leandro Fernandes 

 

DEEP KNOWLEDGE TRACING AND DYNAMIC STUDENT CLASSIFICATION FOR KNOWLEDGE 
TRACING .....................................................................................................................................................................................................1182

Sein Minn ; Yi Yu ; Michel C. Desmarais ; Feida Zhu ; Jill-Jênn Vie 
 

ROBUST DENSEST SUBGRAPH DISCOVERY....................................................................................................................................1188
Atsushi Miyauchi ; Akiko Takeda 

 



IMPROVING DEEP FOREST BY CONFIDENCE SCREENING .......................................................................................................1194
Ming Pang ; Kai-Ming Ting ; Peng Zhao ; Zhi-Hua Zhou 

 

QUERY-EFFICIENT BLACK-BOX ATTACK BY ACTIVE LEARNING.........................................................................................1200
Li Pengcheng ; Jinfeng Yi ; Lijun Zhang 

 

PREDICTED EDIT DISTANCE BASED CLUSTERING OF GENE SEQUENCES .........................................................................1206
Sakti Pramanik ; Akm Tauhidul Islam ; Shamik Sural 

 

TRACKING AND FORECASTING DYNAMICS IN CROWDFUNDING: A BASIS-SYNTHESIS APPROACH .......................1212
Xiaoying Ren ; Linli Xu ; Tianxiang Zhao ; Chen Zhu ; Junliang Guo ; Enhong Chen 

 

DEMOGRAPHIC INFERENCE VIA KNOWLEDGE TRANSFER IN CROSS-DOMAIN RECOMMENDER 
SYSTEMS......................................................................................................................................................................................................1218

Jin Shang ; Mingxuan Sun ; Kevyn Collins-Thompson 
 

T2S: DOMAIN ADAPTATION VIA MODEL-INDEPENDENT INVERSE MAPPING AND MODEL REUSE ..........................1224
Zhi-Yu Shen ; Ming Li 

 

AN EFFICIENT MANY-CLASS ACTIVE LEARNING FRAMEWORK FOR KNOWLEDGE-RICH DOMAINS.....................1230
Weishi Shi ; Qi Yu 

 

RECORD2VEC: UNSUPERVISED REPRESENTATION LEARNING FOR STRUCTURED RECORDS ..................................1236
Adelene Y. L. Sim ; Andrew Borthwick 

 

MULTI-LABEL ADVERSARIAL PERTURBATIONS .........................................................................................................................1242
Qingquan Song ; Haifeng Jin ; Xiao Huang ; Xia Hu 

 

CLUSTERED LIFELONG LEARNING VIA REPRESENTATIVE TASK SELECTION................................................................1248
Gan Sun ; Yang Cong ; Yu Kong ; Xiaowei Xu 

 

ENTIRE REGULARIZATION PATH FOR SPARSE NONNEGATIVE INTERACTION MODEL ..............................................1254
Mirai Takayanagi ; Yasuo Tabei ; Hiroto Saigo 

 

DOC2CUBE: ALLOCATING DOCUMENTS TO TEXT CUBE WITHOUT LABELED DATA ....................................................1260
Fangbo Tao ; Chao Zhang ; Xiusi Chen ; Meng Jiang ; Tim Hanratty ; Lance Kaplan ; Jiawei Han 

 

GRAPH PATTERN MINING AND LEARNING THROUGH USER-DEFINED RELATIONS ......................................................1266
Carlos H. C. Teixeira ; Leornado Cotta ; Bruno Ribeiro ; Wagner Meira 

 

ROBUST DISTRIBUTED ANOMALY DETECTION USING OPTIMAL WEIGHTED ONE-CLASS RANDOM 
FORESTS ......................................................................................................................................................................................................1272

Yu-Lin Tsou ; Hong-Min Chu ; Cong Li ; Shao-Wen Yang 
 

SPARSE NON-LINEAR CCA THROUGH HILBERT-SCHMIDT INDEPENDENCE CRITERION ............................................1278
Viivi Uurtio ; Sahely Bhadra ; Juho Rousu 

 

IMPUTING STRUCTURED MISSING VALUES IN SPATIAL DATA WITH CLUSTERED ADVERSARIAL 
MATRIX FACTORIZATION ....................................................................................................................................................................1284

Qi Wang ; Pang-Ning Tan ; Jiayu Zhou 
 

PARTIAL MULTI-VIEW CLUSTERING VIA CONSISTENT GAN ..................................................................................................1290
Qianqian Wang ; Zhengming Ding ; Zhiqiang Tao ; Quanxue Gao ; Yun Fu 

 

EPAB: EARLY PATTERN AWARE BAYESIAN MODEL FOR SOCIAL CONTENT POPULARITY 
PREDICTION...............................................................................................................................................................................................1296

Qitian Wu ; Chaoqi Yang ; Xiaofeng Gao ; Peng He ; Guihai Chen 
 

DEEPAD: A DEEP LEARNING BASED APPROACH TO STROKE-LEVEL ABNORMALITY DETECTION IN 
HANDWRITTEN CHINESE CHARACTER RECOGNITION ............................................................................................................1302

Tie-Qiang Wang ; Cheng-Lin Liu 
 

MULTIPLE CO-CLUSTERINGS .............................................................................................................................................................1308
Xing Wang ; Guoxian Yu ; Carlotta Domeniconi ; Jun Wang ; Zhiwen Yu ; Zili Zhang 

 

UNCLUTTERED DOMAIN SUB-SIMILARITY MODELING FOR TRANSFER REGRESSION ................................................1314
Pengfei Wei ; Ramon Sagarna ; Yiping Ke ; Yew Soon Ong 

 

FINDING MAXIMAL SIGNIFICANT LINEAR REPRESENTATION BETWEEN LONG TIME SERIES.................................1320
Jiaye Wu ; Yang Wang ; Peng Wang ; Jian Pei ; Wei Wang 

 

EOTD: AN EFFICIENT ONLINE TUCKER DECOMPOSITION FOR HIGHER ORDER TENSORS........................................1326
Houping Xiao ; Fei Wang ; Fenglong Ma ; Jing Gao 

 

PREDICTION OF MICRORNA SUBCELLULAR LOCALIZATION BY USING A SEQUENCE-TO-
SEQUENCE MODEL ..................................................................................................................................................................................1332

Yiqun Xiao ; Jiaxun Cai ; Yang Yang ; Hai Zhao ; Hongbin Shen 
 

UNSUPERVISED USER IDENTITY LINKAGE VIA FACTOID EMBEDDING..............................................................................1338
Wei Xie ; Xin Mu ; Roy Ka-Wei Lee ; Feida Zhu ; Ee-Peng Lim 

 

A TIMBER FRAMEWORK FOR MINING URBAN TREE INVENTORIES USING REMOTE SENSING 
DATASETS ...................................................................................................................................................................................................1344

Yiqun Xie ; Han Bao ; Shashi Shekhar ; Joseph Knight 
 

ACTIVE LEARNING ON HETEROGENEOUS INFORMATION NETWORKS: A MULTI-ARMED BANDIT 
APPROACH..................................................................................................................................................................................................1350

Doris Xin ; Ahmed El-Kishky ; De Liao ; Brandon Norick ; Jiawei Han 
 

EXPLOITING THE SENTIMENTAL BIAS BETWEEN RATINGS AND REVIEWS FOR ENHANCING 
RECOMMENDATION ...............................................................................................................................................................................1356

Yuanbo Xu ; Yongjian Yang ; Jiayu Han ; En Wang ; Fuzhen Zhuang ; Hui Xiong 
 

ENHANCING QUESTION UNDERSTANDING AND REPRESENTATION FOR KNOWLEDGE BASE 
RELATION DETECTION..........................................................................................................................................................................1362

Zihan Xu ; Hai-Tao Zheng ; Zuoyou Fu ; Wei Wang 
 



A KNOWLEDGE-ENHANCED DEEP RECOMMENDATION FRAMEWORK INCORPORATING GAN-
BASED MODELS ........................................................................................................................................................................................1368

Deqing Yang ; Zikai Guo ; Ziyi Wang ; Juyang Jiang ; Yanghua Xiao ; Wei Wang 
 

ADAPTIVE AFFINITY LEARNING FOR ACCURATE COMMUNITY DETECTION..................................................................1374
Fanghua Ye ; Shenghui Li ; Zhiwei Lin ; Chuan Chen ; Zibin Zheng 

 

A UNIFIED THEORY OF THE MOBILE SEQUENTIAL RECOMMENDATION PROBLEM ....................................................1380
Zeyang Ye ; Keli Xiao ; Yuefan Deng 

 

AN INTEGRATED MODEL FOR CRIME PREDICTION USING TEMPORAL AND SPATIAL FACTORS ............................1386
Fei Yi ; Zhiwen Yu ; Fuzhen Zhuang ; Xiao Zhang ; Hui Xiong 

 

COHERENT GRAPHICAL LASSO FOR BRAIN NETWORK DISCOVERY ..................................................................................1392
Hang Yin ; Xiangnan Kong ; Xinyue Liu 

 

FEATURE-INDUCED PARTIAL MULTI-LABEL LEARNING .........................................................................................................1398
Guoxian Yu ; Xia Chen ; Carlotta Domeniconi ; Jun Wang ; Zhao Li ; Zili Zhang ; Xindong Wu 

 

SUPERLINEAR CONVERGENCE OF RANDOMIZED BLOCK LANCZOS ALGORITHM .......................................................1404
Qiaochu Yuan ; Ming Gu ; Bo Li 

 

NEURAL SENTENCE-LEVEL SENTIMENT CLASSIFICATION WITH HETEROGENEOUS SUPERVISION .....................1410
Zhigang Yuan ; Fangzhao Wu ; Junxin Liu ; Chuhan Wu ; Yongfeng Huang ; Xing Xie 

 

A MACHINE READING COMPREHENSION-BASED APPROACH FOR FEATURED SNIPPET 
EXTRACTION .............................................................................................................................................................................................1416

Chen Zhang ; Xuyuanyu Zhang ; Hao Wang 
 

SIMILARITY-BASED ACTIVE LEARNING FOR IMAGE CLASSIFICATION UNDER CLASS IMBALANCE .....................1422
Chuanhai Zhang ; Wallapak Tavanapong ; Gavin Kijkul ; Johnny Wong ; Piet C. De Groen ; Junghwan Oh 

 

LAYERWISE PERTURBATION-BASED ADVERSARIAL TRAINING FOR HARD DRIVE HEALTH 
DEGREE PREDICTION.............................................................................................................................................................................1428

Jianguo Zhang ; Ji Wang ; Lifang He ; Zhao Li ; Philip S. Yu 
 

HETEROGENEOUS EMBEDDING PROPAGATION FOR LARGE-SCALE E-COMMERCE USER 
ALIGNMENT ...............................................................................................................................................................................................1434

Vincent W. Zheng ; Mo Sha ; Yuchen Li ; Hongxia Yang ; Yuan Fang ; Zhenjie Zhang ; Kian-Lee Tan ; Kevin Chen-Chuan Chang 
 

ROBUST REGRESSION VIA ONLINE FEATURE SELECTION UNDER ADVERSARIAL DATA 
CORRUPTION .............................................................................................................................................................................................1440

Xuchao Zhang ; Shuo Lei ; Liang Zhao ; Arnold Boedihardjo ; Chang-Tien Lu 
 

VARIATIONAL BAYESIAN INFERENCE FOR ROBUST STREAMING TENSOR FACTORIZATION AND 
COMPLETION ............................................................................................................................................................................................1446

Zheng Zhang ; Cole Hawkins 
 

FORECASTING WAVELET TRANSFORMED TIME SERIES WITH ATTENTIVE NEURAL NETWORKS .........................1452
Yi Zhao ; Yanyan Shen ; Yanmin Zhu ; Junjie Yao 

 

ONLINE CP DECOMPOSITION FOR SPARSE TENSORS ................................................................................................................1458
Shuo Zhou ; Sarah Erfani ; James Bailey 

 

DENSITY-ADAPTIVE LOCAL EDGE REPRESENTATION LEARNING WITH GENERATIVE 
ADVERSARIAL NETWORK MULTI-LABEL EDGE CLASSIFICATION ......................................................................................1464

Yang Zhou ; Sixing Wu ; Chao Jiang ; Zijie Zhang ; Dejing Dou ; Ruoming Jin ; Pengwei Wang 
 

EVALUATING TOP-K META PATH QUERIES ON LARGE HETEROGENEOUS INFORMATION 
NETWORKS.................................................................................................................................................................................................1470

Zichen Zhu ; Reynold Cheng ; Loc Do ; Zhipeng Huang ; Haoci Zhang 
 

BINARIZED ATTRIBUTED NETWORK EMBEDDING .....................................................................................................................1476
Hong Yang ; Shirui Pan ; Peng Zhang ; Ling Chen ; Defu Lian ; Chengqi Zhang 

 

Author Index 




