
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-2502-4 
 

Advances in Neural Information 
Processing Systems 28 
 

Montreal, Canada 
7-12 December 2015 

Volume 1 of 4 

Editors: 
 
Corinna Cortes 
Daniel D. Lee 
Roman Garnett 
 

Neil D. Lawrence 
Masashi Sugiyama 

 

29th Annual Conference on Neural 
Information Processing Systems 2015 



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© (2015) by Neural Information Processing Systems 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2016) 
  
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 
USA 
 
 
Phone:  (858) 453-1623 
Fax:  (858) 587-0417 
 
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:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



Contents

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

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

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

NIPS foundation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xxxvii

Committees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xxxviii

Reviewers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xli

Double or Nothing: Multiplicative Incentive Mechanisms for
Crowdsourcing, Nihar Shah, UC Berkeley, Dengyong Zhou, Microsoft
Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Learning with Symmetric Label Noise: The Importance of
Being Unhinged, Brendan Rooyen, Aditya Menon, and Robert
Williamson, NICTA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Algorithmic Stability and Uniform Generalization, Ibrahim
Alabdulmohsin, King Abdullah University of Science and Technology . . . . . . . . . . 19

Adaptive Low-Complexity Sequential Inference for Dirichlet
Process Mixture Models, Theodoros Tsiligkaridis, Keith
Forsythe, MIT Lincoln Laboratory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

Covariance-Controlled Adaptive Langevin Thermostat for
Large-Scale Bayesian Sampling, Xiaocheng Shang, Zhanxing Zhu,
and Benedict Leimkuhler, Amos Storkey, University of Edinburgh . . . . . . . 37

Robust Portfolio Optimization, Huitong Qiu, Fang Han, Johns
Hopkins University, and Han Liu, Princeton University, Brian Caffo, Johns
Hopkins University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

Logarithmic Time Online Multiclass prediction, Anna
Choromanska, Courant Institute NYU, John Langford, Microsoft
Research New York . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

Planar Ultrametrics for Image Segmentation, Julian Yarkony,
Dr., Charless Fowlkes, UC Irvine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

Expressing an Image Stream with a Sequence of Natural
Sentences, Cesc Park, Gunhee Kim, Seoul National University . . . . . . . . . . . . 73

Parallel Correlation Clustering on Big Graphs, Xinghao
Pan, Dimitris Papailiopoulos, and Benjamin Recht, Kannan
Ramchandran, Michael Jordan, UC Berkeley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82

iii



Faster R-CNN: Towards Real-Time Object Detection with Region
Proposal Networks, Shaoqing Ren, USTC, Kaiming He, Microsoft
Research Asia, and Ross Girshick, Microsoft Research, Jian Sun, Microsoft
Research Asia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

Space-Time Local Embeddings, Ke Sun, University of Geneva,
Jun Wang, Expedia Geneva, and Alexandros Kalousis, Stephane
Marchand-Maillet, University of Geneva . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

A Convergent Gradient Descent Algorithm for Rank
Minimization and Semidefinite Programming from Random
Linear Measurements, Qinqing Zheng, John Lafferty, University of
Chicago . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109

Smooth Interactive Submodular Set Cover, Bryan He, Stanford
University, Yisong Yue, Caltech . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

Galileo: Perceiving Physical Object Properties by Integrating a
Physics Engine with Deep Learning, Jiajun Wu, Ilker Yildirim,
and Joseph Lim, William Freeman, Josh Tenenbaum, Massachusetts
Institute of Technology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127

On the Pseudo-Dimension of Nearly Optimal Auctions, Jamie
Morgenstern, University of Pennsylvania, Tim Roughgarden, Stanford
University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136

Unlocking neural population non-stationarities using hierarchical
dynamics models, Mijung Park, University College London, Gergo
Bohner, Gatsby Unit UCL, and Jakob Macke, research center caesar &
BCCN Tubingen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145

Bayesian Manifold Learning: The Locally Linear Latent Variable
Model (LL-LVM), Mijung Park, University College London, Wittawat
Jitkrittum, Gatsby Unit UCL, and Ahmad Qamar, Zoltan Szabo,
Gatsby Unit UCL, Lars Buesing, Maneesh Sahani . . . . . . . . . . . . . . . . . . . . . . . 154

Color Constancy by Learning to Predict Chromaticity from
Luminance, Ayan Chakrabarti, TTI Chicago . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

Fast and Accurate Inference of Plackett-Luce Models, Lucas
Maystre, Matthias Grossglauser, École polytechnique fédérale de
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Universit de Montréal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1108

Backpropagation for Energy-Efficient Neuromorphic Computing,
Steve Esser, Rathinakumar Appuswamy, and Paul Merolla, John
Arthur, Dharmendra Modha, IBM Research-Almaden . . . . . . . . . . . . . . . . . . 1117

Alternating Minimization for Regression Problems with
Vector-valued Outputs, Prateek Jain, Microsoft Research, Ambuj
Tewari, University of Michigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1126

Learning both Weights and Connections for Efficient Neural
Network, Song Han, Stanford University, Jeff Pool, and John Tran,
NVIDIA, Bill Dally, Stanford University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1135

Optimal Rates for Random Fourier Features, Bharath
Sriperumbudur, The Pennsylvania State University, Zoltan Szabo, Gatsby
Unit UCL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1144

The Population Posterior and Bayesian Modeling on Streams,
James McInerney, Columbia, Rajesh Ranganath, Princeton University,
and David Blei, Columbia University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1153

xi



Frank-Wolfe Bayesian Quadrature: Probabilistic Integration
with Theoretical Guarantees, François-Xavier Briol, University of
Warwick, Chris. Oates, University of Tech. Sydney, and Mark Girolami,
Univeresity of Warwick, Mike Osborne, U Oxford . . . . . . . . . . . . . . . . . . . . . . . . . . 1162

Scheduled Sampling for Sequence Prediction with Recurrent
Neural Networks, Samy Bengio, Google Research, Oriol Vinyals, and
Navdeep Jaitly, Noam Shazeer, Google . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1171

Unified View of Matrix Completion under General Structural
Constraints, Suriya Gunasekar, UT Austin, Arindam Banerjee,
University of Minnesota, and Joydeep Ghosh, UT Austin . . . . . . . . . . . . . . . . . . . 1180

Efficient Output Kernel Learning for Multiple Tasks, Pratik
Jawanpuria, Saarlanduniversity, Maksim Lapin, Max Planck Institute for
Informatics, and Matthias Hein, Saarland University, Bernt Schiele, Max
Planck Institute for Informatics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1189

Scalable Adaptation of State Complexity for Nonparametric
Hidden Markov Models, Michael Hughes, William Stephenson,
and Erik Sudderth, Brown University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1198

Variational Consensus Monte Carlo, Maxim Rabinovich, UC
Berkeley, Elaine Angelino, Harvard, and Michael Jordan, UC Berkeley . 1207

Newton-Stein Method: A Second Order Method for GLMs via
Stein’s Lemma, Murat A. Erdogdu, Stanford University . . . . . . . . . . . . . . 1216

Practical and Optimal LSH for Angular Distance, Alexandr
Andoni, Columbia, Piotr Indyk, Massachusetts Institute of Technology,
and Thijs Laarhoven, TU/e, Ilya Razenshteyn, Ludwig Schmidt,
Massachusetts Institute of Technology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1225

Learning to Linearize Under Uncertainty, Ross Goroshin,
Michael Mathieu, and Yann LeCun, New York University . . . . . . . . . . . . . . . 1234

Finite-Time Analysis of Projected Langevin Monte Carlo,
Sebastien Bubeck, Microsoft Research, Ronen Eldan, and Joseph
Lehec . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1243

Deep Visual Analogy-Making, Scott Reed, Yi Zhang, and Yuting
Zhang, University of Michigan, Honglak Lee, U. Michigan . . . . . . . . . . . . . . . . . 1252

Matrix Completion from Fewer Entries: Spectral Detectability
and Rank Estimation, Alaa Saade, École normale supérieure, Florent
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Zürich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1513

Risk-Sensitive and Robust Decision-Making: a CVaR
Optimization Approach, Yinlam Chow, Stanford University, Aviv
Tamar, and Shie Mannor, Technion, Marco Pavone, Stanford University 1522

Asynchronous stochastic convex optimization: the noise is in the
noise and SGD don’t care, Sorathan Chaturapruek, John Duchi,
and Christopher Re, Stanford University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1531

Lifelong Learning with Non-i.i.d. Tasks, Anastasia Pentina,
Christoph Lampert, IST Austria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1540

Optimal Linear Estimation under Unknown Nonlinear Transform,
Xinyang Yi, Utaustin, Zhaoran Wang, Princeton University, and
Constantine Caramanis, UT Austin, Han Liu, Princeton University . . . . . . 1549

Learning with Group Invariant Features: A Kernel Perspective.,
Youssef Mroueh, International Business Machines (IBM), Stephen
Voinea, and Tomaso Poggio, Massachusetts Institute of Technology . . . . . . . 1558

Regularized EM Algorithms: A Unified Framework and Statistical
Guarantees, Xinyang Yi, Utaustin, Constantine Caramanis, UT
Austin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1567

xiv



Distributionally Robust Logistic Regression, Soroosh Abadeh,
Peyman Esfahani, and Daniel Kuhn, École polytechnique fédérale de
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