
Neural Information Processing Systems 
 
 
 

AAddvvaanncceess  iinn  NNeeuurraall  IInnffoorrmmaattiioonn  
PPrroocceessssiinngg  SSyysstteemmss  2277    

  
  
  

28th Annual Conference on Neural Information  
Processing Systems 2014 

  
  
  

December 8-13, 2014 
Montreal, Canada 

 
 
 
 
 

Volume 1 of 4 

 

 

Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
www.proceedings.com 

 
ISBN:  978-1-5108-0041-0 

 
Some format issues inherent in the e-media version may also appear in this print version. 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2014) by Neural Information Processing Systems 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2015) 
  
For permission requests, please contact Neural Information Processing Systems 
at the address below. 
  
Neural Information Processing Systems 
10010 North Torrey Pines Road 
La Jolla, CA 92037 
 
 
Phone:  (858) 453-4100 
Fax:  (858) 453-8534 
 
info@nips.cc 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



Contents

Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . iii

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xxxi

Donors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xxxv

NIPS foundation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xxxvi

Committees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xxxvii

Reviewers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xl

Kernel Mean Estimation via Spectral Filtering, Krikamol
Muandet, MPI for Intelligent Systems, Bharath Sriperumbudur,
supervised learning, and Bernhard Schoelkopf, Max Planck Institute for
Biological Cybernetics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Semi-Separable Hamiltonian Monte Carlo for Inference in
Bayesian Hierarchical Models, Yichuan Zhang, Charles Sutton,
University of Edinburgh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Communication Efficient Distributed Machine Learning with the
Parameter Server, Mu Li, David Andersen, Carnegie Mellon University,
and Alex Smola, Yahoo! Research, Kai Yu, Baidu IDL . . . . . . . . . . . . . . . . . . . . . . 19

The Infinite Mixture of Infinite Gaussian Mixtures, Halid
Yerebakan, IUPUI, Bartek Rajwa, Purdue University, and Murat
Dundar, IUPUI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

Robust Classification Under Sample Selection Bias, Anqi Liu,
Univ of Illinois at Chicago, Brian Ziebart, University of Illinois Chicago . . . . . . . 37

Zeta Hull Pursuits: Learning Nonconvex Data Hulls, Yuanjun
Xiong, The Chinese University of HK, Wei Liu, IBM T. J. Watson Research
Center, and Deli Zhao, Advanced Algorithm Research Group HTC Beijing,
Xiaoou Tang, Chinese University of Hong Kong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

Grouping-Based Low-Rank Trajectory Completion and 3D
Reconstruction, Aikaterini Fragkiadaki, University of California Berk,
Marta Salas, and Pablo Arbelaez, Jitendra Malik, UC Berkeley . . . . . . 55

Sparse Space-Time Deconvolution for Calcium Image Analysis,
Ferran Diego Andilla, HCI IWR Uni Heidelberg, Fred Hamprecht . . . . . . 64

Restricted Boltzmann machines modeling human choice,
Takayuki Osogami, Makoto Otsuka, IBM Research - Tokyo . . . . . . . . . . . . . . 73

Multiscale Fields of Patterns, Pedro Felzenszwalb, John Oberlin,
Brown University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82

iii



large scale canonical correlation analysis with iterative least
squares, Yichao Lu, Dean Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

Altitude Training: Strong Bounds for Single-Layer Dropout,
Stefan Wager, William Fithian, and Sida Wang, Percy Liang,
Stanford University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

Rounding-based Moves for Metric Labeling, M. Kumar, Ecole
Centrale Paris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109

Parallel Double Greedy Submodular Maximization, Xinghao
Pan, Stefanie Jegelka, and Joseph Gonzalez, UC Berkeley, Joseph
Bradley, Databricks, Michael Jordan, UC Berkeley . . . . . . . . . . . . . . . . . . . . . . 118

Multivariate Regression with Calibration, Han Liu, supervised
learning, Lie Wang, Massachusetts Institute of Technology, and Tuo Zhao . . . 127

Exact Post Model Selection Inference for Marginal Screening,
Jason Lee, Jonathan Taylor, Stanford University . . . . . . . . . . . . . . . . . . . . . . . . 136

On a Theory of Nonparametric Pairwise Similarity for Clustering:
Connecting Clustering to Classification, Yingzhen Yang,
University of Illinois at Urbana-Champaign, Feng Liang, Univ. of Illinois
Urbana-Champaign Statistics, and Shuicheng Yan, NUS Singapore,
Zhangyang Wang, University of Illinois at Urbana-Champaign, Thomas
Huang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145

Just-In-Time Learning for Fast and Flexible Inference, S. Eslami,
Daniel Tarlow, Microsoft Research, and Pushmeet Kohli, Microsoft
Research Cambridge, John Winn, Microsoft Research . . . . . . . . . . . . . . . . . . . . . . . . . 154

Fundamental Limits of Online and Distributed Algorithms for
Statistical Learning and Estimation, Ohad Shamir, The Weizmann
Institute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

Quantized Kernel Learning for Feature Matching, Danfeng
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Local Decorrelation For Improved Pedestrian Detection,
Woonhyun Nam, StradVision Inc., Piotr Dollar, Microsoft, and Joon
Han, POSTECH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 424

Robust Kernel Density Estimation by Scaling and Projection in
Hilbert Space, Robert Vandermeulen, Clayton Scott, University
of Michigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433

Beyond Disagreement-Based Agnostic Active Learning, Chicheng
Zhang, UC San Diego, Kamalika Chaudhuri, University of California San
Diego . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 442

Bayes-Adaptive Simulation-based Search with Value Function
Approximation, Arthur Guez, Gatsby Unit UCL, Nicolas Heess,
Gatsby Unit, and David Silver, Peter Dayan, University College London . . . 451

A State-Space Model for Decoding Auditory Attentional
Modulation from MEG in a Competing-Speaker Environment,
Sahar Akram, Jonathan Simon, and Shihab Shamma, Behtash
Babadi, University of Maryland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 460

Active Regression by Stratification, Sivan Sabato, Microsoft
Research, Remi Munos, INRIA Lille - Nord Europe . . . . . . . . . . . . . . . . . . . . . . . . . . 469

Sensory Integration and Density Estimation, Joseph Makin,
Philip Sabes, University of California San Francisco . . . . . . . . . . . . . . . . . . . . . . . . . . 478

Learning Deep Features for Scene Recognition using Places
Database, Bolei Zhou, Massachusetts Institute of Technology, Agata
Lapedriza, MIT Universitat Oberta de Catalunya, and Jianxiong Xiao,
Princeton University, Antonio Torralba, Aude Oliva, Massachusetts
Institute of Technology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487

A Complete Variational Tracker, Ryan Turner, Steven Bottone,
and Bhargav Avasarala, Northrop Grumman Corp . . . . . . . . . . . . . . . . . . . . . . . . 496

vi



Spike Frequency Adaptation Implements Anticipative Tracking in
Continuous Attractor Neural Networks, Yuanyuan Mi, Beijnng
Normal University, C. Fung, and K. Wong, Si Wu, Beijnng Normal
University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 505

Efficient Sampling for Learning Sparse Additive Models in High
Dimensions, Hemant Tyagi, Bernd Gärtner, and Andreas Krause,
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Hochschule Zürich, Alex Schwing, and Raquel Urtasun, University of
Toronto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1134

Encoding High Dimensional Local Features by Sparse Coding
Based Fisher Vectors, Lingqiao Liu, Univeristy of Adelaide, Chunhua
Shen, and Lei Wang, University of Wollongong, Anton Hengel, The
University of Adelaide, Chao Wang, University of Wollongong . . . . . . . . . . . . . . . 1143

Dependent nonparametric trees for dynamic hierarchical
clustering, Kumar Dubey, Carnegie Mellon University, Qirong Ho,
Institute for Infocomm Research ASTAR, and Sinead Williamson, UT
Austin, Eric Xing, Carnegie-Mellon University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1152

Causal Strategic Inference in Networked Microfinance Economies,
Mohammad Irfan, Bowdoin College, Luis Ortiz, Stony Brook University . . 1161

xi



Learning Multiple Tasks in Parallel with a Shared Annotator,
Haim Cohen, Koby Crammer, Technion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1170

Reducing the Rank in Relational Factorization Models by
Including Observable Patterns, Maximilian Nickel, Massachusetts
Institute of Technology, Xueyan Jiang, LMU Munich, and Volker Tresp,
Siemens AG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1179

Clustering from Labels and Time-Varying Graphs, Shiau Hong
Lim, National University of Singapore, Yudong Chen, University of California
Berkeley, and Huan Xu, National University of Singapore . . . . . . . . . . . . . . . . . . . . 1188

From Stochastic Mixability to Fast Rates, Nishant Mehta,
Australian National University, Robert Williamson, NICTA . . . . . . . . . . . . . . . 1197

Recovery of Coherent Data via Low-Rank Dictionary Pursuit,
Guangcan Liu, Rutgers, Ping Li, Rutgers University . . . . . . . . . . . . . . . . . . . . . . 1206

Inferring sparse representations of continuous signals with
continuous orthogonal matching pursuit, Karin Knudson, Jacob
Yates, and Alexander Huk, University of Texas at Austin, Jonathan
Pillow, Princeton University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1215

Analysis of Variational Bayesian Latent Dirichlet Allocation:
Weaker Sparsity Than MAP, Shinichi Nakajima, Nikon, Issei
Sato, University of Tokyo, and Masashi Sugiyama, Tokyo Institute of
Technology, Kazuho Watanabe, Toyohashi Tech, Hiroko Kobayashi,
Nikon Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1224

Discovering, Learning and Exploiting Relevance, Cem Tekin,
Mihaela Schaar, University of California Los Angeles . . . . . . . . . . . . . . . . . . . . . . 1233

Divide-and-Conquer Learning by Anchoring a Conical Hull,
Tianyi Zhou, Jeffrey Bilmes, and Carlos Guestrin, University of
Washington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1242

Extended and Unscented Gaussian Processes, Daniel Steinberg,
Edwin Bonilla, NICTA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1251

Spectral Methods meet EM: A Provably Optimal Algorithm
for Crowdsourcing, Yuchen Zhang, Xi Chen, UC Berkeley, and
Dengyong Zhou, Microsoft Research, Michael Jordan, UC Berkeley . . . . . 1260

Exploiting Linear Structure Within Convolutional Networks for
Efficient Evaluation, Emily Denton, Wojciech Zaremba, and Joan
Bruna, Yann LeCun, Rob Fergus, New York University . . . . . . . . . . . . . . . . . 1269

Learning to Discover Efficient Mathematical Identities, Wojciech
Zaremba, New York University, Karol Kurach, and Rob Fergus, New
York University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1278

The Large Margin Mechanism for Differentially Private
Maximization, Kamalika Chaudhuri, University of California San Diego,
Daniel Hsu, Columbia University, and Shuang Song, UC San Diego . . . . . . . 1287

DFacTo: Distributed Factorization of Tensors, Joon Choi, Purdue
University, S. Vishwanathan, optimization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1296

Localized Data Fusion for Kernel k-Means Clustering with
Application to Cancer Biology, Mehmet Gönen, Adam Margolin,
Oregon Health & Science University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1305

xii



Conditional Swap Regret and Conditional Correlated Equilibrium,
Mehryar Mohri, Courant Institute and Google, Scott Yang, Courant
Institute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1314

Mode Estimation for High Dimensional Discrete Tree Graphical
Models , Chao Chen, Rutgers University, Han Liu, supervised learning,
and Dimitris Metaxas, Rutgers University, Tianqi Zhao, Princeton
University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1323

Large-scale L-BFGS using MapReduce, Weizhu Chen, Zhenghao
Wang, and Jingren Zhou, Microsoft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1332

Submodular Attribute Selection for Action Recognition in Video,
Jingjing Zheng, University of Maryland, Zhuolin Jiang, Noah’s Ark Lab
Huawei Technologies, and Rama Chellappa, University of Maryland College
Park, Jonathon Phillips, National Institute of Standards and Technology . . . 1341

Efficient Structured Matrix Rank Minimization, Adams Yu,
Wanli Ma, and Yaoliang Yu, Jaime Carbonell, Carnegie Mellon
University, Suvrit Sra, MPI-IS CMU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1350

On Integrated Clustering and Outlier Detection, Lionel Ott,
Linsey Pang, Sydney University, and Fabio Ramos, University of Sydney,
Sanjay Chawla, Sydney University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1359

A Drifting-Games Analysis for Online Learning and Applications
to Boosting, Haipeng Luo, Princeton University, Robert Schapire,
MIcrosoft Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1368

Projecting Markov Random Field Parameters for Fast Mixing,
Xianghang Liu, Justin Domke, NICTA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1377

Automatic Discovery of Cognitive Skills to Improve the Prediction
of Student Learning, Robert Lindsey, Mohammad Khajah,
University of Colorado, and Michael Mozer, ”U Colorado Boulder” . . . . . . . . . 1386

Near-Optimal-Sample Estimators for Spherical Gaussian
Mixtures, Ananda Suresh, University of California San, Alon Orlitsky,
University of California San Diego, and Jayadev Acharya, Massachusetts
Institute of Technology, Ashkan Jafarpour, University of California San
Diego . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1395

Automated Variational Inference for Gaussian Process Models,
Trung Nguyen, ANU & NICTA, Edwin Bonilla, NICTA . . . . . . . . . . . . . . . . 1404

Learning Mixtures of Submodular Functions for Image Collection
Summarization, Sebastian Tschiatschek, Graz University of
Technology, Rishabh Iyer, ”University of Washington Seattle”, and Haochen
Wei, Jeffrey Bilmes, University of Washington . . . . . . . . . . . . . . . . . . . . . . . . . . . 1413

Robust Tensor Decomposition with Gross Corruption, Quanquan
Gu, CS UIUC, Huan Gui, University of Illinois at Urba, and Jiawei Han,
University of Illinois at Urbana-Champaign . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1422

Provable Tensor Factorization with Missing Data, Prateek Jain,
Microsoft Research, Sewoong Oh, University of Illinois at Urbana-Champaign 1431

Parallel Successive Convex Approximation for Nonsmooth
Nonconvex Optimization, Meisam Razaviyayn, Mingyi Hong, and
Zhi-Quan Luo, University of Minnesota, Jong-Shi Pang, University of
Southern California . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1440

xiii



Using Convolutional Neural Networks to Recognize Rhythm
Stimuli from Electroencephalography Recordings, Sebastian
Stober, Western University London ON, Daniel Cameron, and Jessica
Grahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1449

Blossom Tree Graphical Models, Zhe Liu, John Lafferty,
University of Chicago . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1458

Model-based Reinforcement Learning and the Eluder Dimension,
Ian Osband, Benjamin Van Roy, Stanford University . . . . . . . . . . . . . . . . . . . . 1466

Minimax-optimal Inference from Partial Rankings, Bruce Hajek,
sewoong Oh, and Jiaming Xu, University of Illinois at Urbana-Champaign . 1475

Spectral Methods for Indian Buffet Process Inference, Hsiao-Yu
Tung, Carnegie Mellon University, Alex Smola, Yahoo! Research . . . . . . . . . . . 1484

On the Statistical Consistency of Plug-in Classifiers for Non-
decomposable Performance Measures, Harikrishna Narasimhan,
Indian Institute of Science Bangalore, Rohit Vaish, Indian Insititute of Science,
and Shivani Agarwal, Indian Institute of Science . . . . . . . . . . . . . . . . . . . . . . . . . . 1493

Top Rank Optimization in Linear Time, Nan Li, Nanjing University,
Rong Jin, unsupervised learning, and Zhi-Hua Zhou, Nanjing University . . . . 1502

Spectral Methods for Supervised Topic Models, Yining Wang,
Carnegie Mellon University, June Zhu, Tsinghua University . . . . . . . . . . . . . . . . . . 1511

Graphical Models for Recovering Probabilistic and Causal Queries
from Missing Data, Karthika Mohan, Judea Pearl, University of
California Los Angeles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1520

Sparse PCA with Oracle Property, Quanquan Gu, CS UIUC,
Zhaoran Wang, Princeton University, and Han Liu, supervised learning . . . . 1529

Unsupervised Transcription of Piano Music, Taylor
Berg-Kirkpatrick, Jacob Andreas, and Dan Klein, UC Berkeley . . . . . 1538

Decoupled Variational Gaussian Inference, Mohammad Khan,
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Technische Hochschule Zürich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1691

Distributed Parameter Estimation in Probabilistic Graphical
Models, Yariv Mizrahi, University of British Columbia, Misha Denil,
and Nando Freitas, University of Oxford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1700

Unsupervised Deep Haar Scattering on Graphs, Xu Chen,
Princeton University, Xiuyuan Cheng, and Stephane Mallat, Ecole
Polytechnique Paris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1709

Online Optimization for Max-Norm Regularization, Jie Shen,
Rutgers University, Huan Xu, National University of Singapore, and Ping Li,
Rutgers University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1718

Probabilistic low-rank matrix completion on finite alphabets,
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