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Cristian Guarnizo, Mauricio Álvarez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 835

Fast Policy Learning through Imitation and Reinforcement.
Ching-An Cheng, Xinyan Yan, Nolan Wagener, Byron Boots . . . . . . . . . . . . . . . . 845

Hyperspherical Variational Auto-Encoders.
Tim Davidson, Luca Falorsi, Nicola De Cao, Thomas Kipf, Jakub M. Tomczak . . . . . . 856

Dissociation-Based Oblivious Bounds for Weighted Model Counting.
Li Chou, Wolfgang Gatterbauer, Vibhav Gogate . . . . . . . . . . . . . . . . . . . . . . . . 866

Averaging Weights Leads to Wider Optima and Better Generalization.
Pavel Izmailov, Dmitrii Podoprikhin, Timur Garipov, Dmitry Vetrov, Andrew Gordon
Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 876

Block-Value Symmetries in Probabilistic Graphical Models.
Gagan Madan, Ankit Anand, Mausam, Parag Singla . . . . . . . . . . . . . . . . . . . . . 886

Max-margin learning with the Bayes factor.
Rahul G. Krishnan, Arjun Khandelwal, Rajesh Ranganath, David Sontag . . . . . . . . . 896

Densified Winner Take All (WTA) Hashing for Sparse Datasets.
Beidi Chen, Anshumali Shrivastava . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 906

Lifted Marginal MAP Inference.
Vishal Sharma, Noman Ahmed Sheikh, Happy Mittal, Vibhav Gogate, Parag Singla . . . . 917

iv



PAC-Reasoning in Relational Domains.
Ondrej Kuzelka, Yuyi Wang, Jesse Davis, Steven Schockaert . . . . . . . . . . . . . . . . 927

Pure Exploration of Multi-Armed Bandits with Heavy-Tailed Payoffs.
Xiaotian Yu, Han Shao, Michael R. Lyu, Irwin King . . . . . . . . . . . . . . . . . . . . . 937

Counterfactual Normalization: Proactively Addressing Dataset Shift Using Causal Mechanisms.
Adarsh Subbaswamy, Suchi Saria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 947

Decentralized Planning for Non-dedicated Agent Teams with Submodular Rewards in Uncertain
Environments.
Pritee Agrawal, Pradeep Varakantham, William Yeoh . . . . . . . . . . . . . . . . . . . . 958

A Forest Mixture Bound for Block-Free Parallel Inference.
Neal Lawton, Greg Ver Steeg, Aram Galstyan . . . . . . . . . . . . . . . . . . . . . . . . . 968

Causal Identification under Markov Equivalence.
Amin Jaber, Jiji Zhang, Elias Bareinboim . . . . . . . . . . . . . . . . . . . . . . . . . . . 978

The Variational Homoencoder: Learning to learn high capacity generative models from few
examples.
Luke B. Hewitt, Maxwell I. Nye, Andreea Gane, Tommi Jaakkola, Joshua B. Tenenbaum 988

Probabilistic Collaborative Representation Learning for Personalized Item Recommendation.
Aghiles Salah, Hady W. Lauw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 998

Reforming Generative Autoencoders via Goodness-of-Fit Hypothesis Testing.
Aaron Palmer, Dipak Dey, Jinbo Bi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1009

Towards Flatter Loss Surface via Nonmonotonic Learning Rate Scheduling.
Sihyeon Seong, Yegang Lee, Youngwook Kee, Dongyoon Han, Junmo Kim . . . . . . . . . 1020

A Lagrangian Perspective on Latent Variable Generative Models.
Shengjia Zhao, Jiaming Song, Stefano Ermon . . . . . . . . . . . . . . . . . . . . . . . . . 1031

Bayesian optimization and attribute adjustment.
Stephan Eismann, Daniel Levy, Rui Shu, Stefan Bartzsch, Stefano Ermon . . . . . . . . . 1042

Join Graph Decomposition Bounds for Influence Diagrams.
Junkyu Lee, Alexander Ihler, Rina Dechter . . . . . . . . . . . . . . . . . . . . . . . . . . 1053

Causal Discovery with Linear Non-Gaussian Models under Measurement Error: Structural
Identifiability Results.
Kun Zhang, Mingming Gong, Joseph Ramsey, Kayhan Batmanghelich, Peter Spirtes,
Clark Glymour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1063

v



vi



Preface

The Conference on Uncertainty in Artificial Intelligence (UAI) is the premier international conference on research
related to representation, inference, learning and decision making in the presence of uncertainty within the field
of Artificial Intelligence. This volume contains all papers that were accepted for the 34th UAI Conference, held
in Monterey, California, from August 6 to 10, 2018.

Papers appearing in this conference were subjected to a rigorous review process. A total of 337 papers were
reviewed by at least 3 reviewers each. Of these, 104 papers were accepted, for an acceptance rate of close to
31%. We are very grateful to the program committee and senior program committee members for their diligent
efforts. We are confident that the proceedings, like past UAI conference proceedings, will become an important
archival reference for the field.

We are pleased to announce that the Best Paper Award was awarded to Krishnamurthy Dvijotham, Robert
Stanforth, Sven Gowal, Timothy Mann and Pushmeet Kohli for their paper “A Dual Approach to Scalable
Verification of Deep Networks.” The Best Student Paper Award was awarded to Amin Jaber, Jiji Zhang and
Elias Bareinboim for their paper “Causal Identification under Markov Equivalence.” We are grateful to the
members of the best paper committee: Thomas Richardson, Ilya Shpitser and David Sontag.

In addition to the presentation of technical papers, we were very pleased to have four distinguished invited
speakers at UAI 2018: Michael C. Frank (Stanford University), Joelle Pineau (McGill University and Facebook),
Stuart Russell (UC Berkeley) and Raquel Urtasun (University of Toronto and Uber).

The UAI 2018 tutorials program, chaired by Shakir Mohamed, consisted of four invited tutorials: “Tackling
Data Scarcity in Deep Learning” by Anima Anandkumar (Caltech and Amazon AI) and Zachary Lipton (Carnegie
Mellon University), “Recent Progress in the Theory of Deep Learning” by Tengyu Ma (Facebook and Stanford
University), “Bayesian Approaches for Blackbox Optimization” by Matt Hoffman (DeepMind), and “Machine
Reading” by Sebastian Riedel (UCL), Johannes Welbl (UCL) and Dirk Weissenborni (German Research Center
for Artificial Intelligence).

UAI 2018 also hosted three workshops, chaired by Yarin Gal: Safety, Risk and Uncertainty in RL organized by
Emma Brunskill (Stanford), Audrey Durand (McGill), Vincent Franois (McGill), Daniel (Zhaohan) Guo (CMU),
Joelle Pineau (McGill), and Guillaume Rabusseau (McGill); The 7th Causal Inference Workshop organized by
Bryant Chen (IBM), Panos Toulis (University of Chicago) and Alexander Volfovsky (Duke University); and
Uncertainty in Deep Learning organized by Andrew Wilson (Cornell), Balaji Lakshminarayanan (Deepmind),
Dustin Tran (Columbia, Google) and Matt Hoffman (Google).

Following the success of last years event, UAI 2018 continued to hold MLTrain, a hands-on training session on
modern machine learning technologies organized by Nikolaos Vasiloglou. This year we partnered with the Linqs
team from UC Santa Cruz and with the Pyro team from Uber ATG and teach UAI participants probabilistic
programming. We covered the fundamentals of modeling with Probabilistic Soft Logic a new language that
redefines the way we blend human expertise with machine learning.

Amir Globerson and Ricardo Silva (Program Co-Chairs)
Gal Elidan and Kristian Kersting (General Chair)
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José A. Gámez University of Castilla - La Mancha
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