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Lausanne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1576

Adaptive Stochastic Optimization: From Sets to Paths, Zhan
Lim, David Hsu, and Wee Sun Lee, National University of Singapore . . . . . . 1585

Beyond Convexity: Stochastic Quasi-Convex Optimization,
Elad Hazan, Princeton University, Kfir Levy, Technion, and Shai
Shalev-Shwartz, Hebrew University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1594

A Tractable Approximation to Optimal Point Process Filtering:
Application to Neural Encoding, Yuval Harel, Ron Meir, Technion,
and Manfred Opper, TU Berlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1603

Sum-of-Squares Lower Bounds for Sparse PCA, Tengyu Ma,
Princeton University, Avi Wigderson, Institute for Advanced Study . . . . . . . . . 1612

Max-Margin Majority Voting for Learning from Crowds, Tian
Tian, June Zhu, Tsinghua University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1621

Learning with Incremental Iterative Regularization, Lorenzo
Rosasco, University of Genova, Silvia Villa, IIT-MIT . . . . . . . . . . . . . . . . . . . . . 1630

Halting in Random Walk Kernels, Mahito Sugiyama, Osaka
University, Karsten Borgwardt, Eidgenössische Technische Hochschule
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Gabriel Peyré, CNRS and Ceremade Université Paris-Dauphine . . . . . . . . . . . . 1918

Generative Image Modeling Using Spatial LSTMs, Lucas Theis,
U.Tuebingen, Matthias Bethge, CIN University Tübingen . . . . . . . . . . . . . . . . . 1927
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Volkan Cevher, École polytechnique fédérale de Lausanne . . . . . . . . . . . . . . . . . 2971

A Recurrent Latent Variable Model for Sequential Data,
Junyoung Chung, University of Montreal, Kyle Kastner, Universite de
Montreal, and Viet Dinh, Kratarth Goel, University of Montreal, Aaron
Courville, Yoshua Bengio, U. Montreal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2980

Fast Convergence of Regularized Learning in Games, Vasilis
Syrgkanis, Alekh Agarwal, Microsoft Research, and Haipeng Luo,
Princeton University, Robert Schapire, MIcrosoft Research . . . . . . . . . . . . . . . . 2989

Parallel Multi-Dimensional LSTM, With Application to Fast
Biomedical Volumetric Image Segmentation, Marijn Stollenga,
Wonmin Byeon, IDSIA, and Marcus Liwicki, TU Kaiserslautern, Jürgen
Schmidhuber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2998

Reflection, Refraction, and Hamiltonian Monte Carlo, Hadi
Afshar, Australian National University, Justin Domke, NICTA . . . . . . . . . . . . 3007

The Consistency of Common Neighbors for Link Prediction
in Stochastic Blockmodels, Purnamrita Sarkar, Deepayan
Chakrabarti, UT Austin, and Peter Bickel, U C Berkeley . . . . . . . . . . . . . . 3016

Nearly Optimal Private LASSO, Kunal Talwar, Google,
Abhradeep Thakurta, and Li Zhang, Google . . . . . . . . . . . . . . . . . . . . . . . . . . . 3025

Convergence Analysis of Prediction Markets via Randomized
Subspace Descent, Rafael Frongillo, CU Boulder, Mark Reid,
Australia National University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3034

The Poisson Gamma Belief Network, Mingyuan Zhou, University of
Texas at Austin, Yulai Cong, and Bo Chen, Xidian University . . . . . . . . . . . . . 3043

Convergence rates of sub-sampled Newton methods, Murat A.
Erdogdu, Andrea Montanari, Stanford University . . . . . . . . . . . . . . . . . . . . . . 3052

No-Regret Learning in Bayesian Games, Jason Hartline,
Northwestern University, Vasilis Syrgkanis, Microsoft Research, and Eva
Tardos, Cornell University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3061

xxv



Statistical Topological Data Analysis - A Kernel Perspective,
Roland Kwitt, University of Salzburg, Stefan Huber, IST Austria, and
Marc Niethammer, Weili Lin, UNC Chapel Hill, Ulrich Bauer, TU
Munich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3070

Semi-supervised Sequence Learning, Andrew Dai, Google Inc, Quoc
Le, Google . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3079

Structured Transforms for Small-Footprint Deep Learning, Vikas
Sindhwani, Tara Sainath, and Sanjiv Kumar, Google . . . . . . . . . . . . . . . . . . 3088

Rapidly Mixing Gibbs Sampling for a Class of Factor Graphs
Using Hierarchy Width, Christopher Sa, Stanford University, Ce
Zhang, Wisconsin, and Kunle Olukotun, Christopher Re, Stanford
University . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3097

Interpolating Convex and Non-Convex Tensor Decompositions
via the Subspace Norm, Qinqing Zheng, University of Chicago, Ryota
Tomioka, Toyota Technological Institute at Chicago . . . . . . . . . . . . . . . . . . . . . . . . . 3106

Sample Complexity Bounds for Iterative Stochastic Policy
Optimization, Marin Kobilarov, Johns Hopkins University . . . . . . . . . . . . . 3114

BinaryConnect: Training Deep Neural Networks with binary
weights during propagations, Matthieu Courbariaux, École
Polytechnique de Montréal, Yoshua Bengio, U. Montreal, and Jean-Pierre
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