
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-3154-4 

Conference on Empirical 
Methods in Natural Language 
Processing (EMNLP 2016) 

Austin, Texas, USA 
1 – 5 November 2016 

Volume 1 of 3 

 

 



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© (2016) by the Association for Computational Linguistics 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2016) 
  
For permission requests, please contact the Association for Computational Linguistics 
at the address below. 
  
Association for Computational Linguistics 
209 N. Eighth Street 
Stroudsburg, Pennsylvania 18360 
 
 
Phone:  1-570-476-8006 
Fax:  1-570-476-0860 
 
acl@aclweb.org 
 
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 



List of Papers

Span-Based Constituency Parsing with a Structure-Label System and Provably Optimal Dynamic Ora-
cles

James Cross and Liang Huang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Rule Extraction for Tree-to-Tree Transducers by Cost Minimization
Pascual Martínez-Gómez and Yusuke Miyao . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

A Neural Network for Coordination Boundary Prediction
Jessica Ficler and Yoav Goldberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

Using Left-corner Parsing to Encode Universal Structural Constraints in Grammar Induction
Hiroshi Noji, Yusuke Miyao and Mark Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Distinguishing Past, On-going, and Future Events: The EventStatus Corpus
Ruihong Huang, Ignacio Cases, Dan Jurafsky, Cleo Condoravdi and Ellen Riloff . . . . . . . . . . . . . 44

Nested Propositions in Open Information Extraction
Nikita Bhutani, H V Jagadish and Dragomir Radev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

A Position Encoding Convolutional Neural Network Based on Dependency Tree for Relation Classifi-
cation

Yunlun Yang, Yunhai Tong, Shulei Ma and Zhi-Hong Deng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

Learning to Recognize Discontiguous Entities
Aldrian Obaja Muis and Wei Lu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .75

Modeling Human Reading with Neural Attention
Michael Hahn and Frank Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

Comparing Computational Cognitive Models of Generalization in a Language Acquisition Task
Libby Barak, Adele E. Goldberg and Suzanne Stevenson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96

Rationalizing Neural Predictions
Tao Lei, Regina Barzilay and Tommi Jaakkola. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .107

Deep Multi-Task Learning with Shared Memory for Text Classification
Pengfei Liu, Xipeng Qiu and Xuanjing Huang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

Natural Language Comprehension with the EpiReader
Adam Trischler, Zheng Ye, Xingdi Yuan, Philip Bachman, Alessandro Sordoni and Kaheer Sule-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128

Creating Causal Embeddings for Question Answering with Minimal Supervision
Rebecca Sharp, Mihai Surdeanu, Peter Jansen, Peter Clark and Michael Hammond. . . . . . . . . .138

lix



Improving Semantic Parsing via Answer Type Inference
Semih Yavuz, Izzeddin Gur, Yu Su, Mudhakar Srivatsa and Xifeng Yan . . . . . . . . . . . . . . . . . . . . 149

Semantic Parsing to Probabilistic Programs for Situated Question Answering
Jayant Krishnamurthy, Oyvind Tafjord and Aniruddha Kembhavi . . . . . . . . . . . . . . . . . . . . . . . . . 160

Event participant modelling with neural networks
Ottokar Tilk, Vera Demberg, Asad Sayeed, Dietrich Klakow and Stefan Thater . . . . . . . . . . . . . 171

Context-Dependent Sense Embedding
Lin Qiu, Kewei Tu and Yong Yu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183

Jointly Embedding Knowledge Graphs and Logical Rules
Shu Guo, Quan Wang, Lihong Wang, Bin Wang and Li Guo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192

Learning Connective-based Word Representations for Implicit Discourse Relation Identification
Chloé Braud and Pascal Denis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203

Aspect Level Sentiment Classification with Deep Memory Network
Duyu Tang, Bing Qin and Ting Liu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214

Lifelong-RL: Lifelong Relaxation Labeling for Separating Entities and Aspects in Opinion Targets
Lei Shu, Bing Liu, Hu Xu and Annice Kim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225

Learning Sentence Embeddings with Auxiliary Tasks for Cross-Domain Sentiment Classification
Jianfei Yu and Jing Jiang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236

Attention-based LSTM Network for Cross-Lingual Sentiment Classification
Xinjie Zhou, Xiaojun Wan and Jianguo Xiao . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247

Neural versus Phrase-Based Machine Translation Quality: a Case Study
Luisa Bentivogli, Arianna Bisazza, Mauro Cettolo and Marcello Federico . . . . . . . . . . . . . . . . . . 257

Zero-Resource Translation with Multi-Lingual Neural Machine Translation
Orhan Firat, Baskaran Sankaran, Yaser Al-Onaizan, Fatos T. Yarman Vural and Kyunghyun Cho

268

Memory-enhanced Decoder for Neural Machine Translation
Mingxuan Wang, Zhengdong Lu, Hang Li and Qun Liu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 278

Semi-Supervised Learning of Sequence Models with Method of Moments
Zita Marinho, André F. T. Martins, Shay B. Cohen and Noah A. Smith . . . . . . . . . . . . . . . . . . . . . 287

Learning from Explicit and Implicit Supervision Jointly For Algebra Word Problems
Shyam Upadhyay, Ming-Wei Chang, Kai-Wei Chang and Wen-tau Yih. . . . . . . . . . . . . . . . . . . . .297

TweeTime : A Minimally Supervised Method for Recognizing and Normalizing Time Expressions in
Twitter

Jeniya Tabassum, Alan Ritter and Wei Xu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 307

lx



Language as a Latent Variable: Discrete Generative Models for Sentence Compression
Yishu Miao and Phil Blunsom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319

Globally Coherent Text Generation with Neural Checklist Models
Chloé Kiddon, Luke Zettlemoyer and Yejin Choi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 329

A Dataset and Evaluation Metrics for Abstractive Compression of Sentences and Short Paragraphs
Kristina Toutanova, Chris Brockett, Ke M. Tran and Saleema Amershi . . . . . . . . . . . . . . . . . . . . . 340

PaCCSS-IT: A Parallel Corpus of Complex-Simple Sentences for Automatic Text Simplification
Dominique Brunato, Andrea Cimino, Felice Dell’Orletta and Giulia Venturi . . . . . . . . . . . . . . . . 351

Discourse Parsing with Attention-based Hierarchical Neural Networks
Qi Li, Tianshi Li and Baobao Chang. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .362

Multi-view Response Selection for Human-Computer Conversation
Xiangyang Zhou, Daxiang Dong, Hua Wu, Shiqi Zhao, Dianhai Yu, Hao Tian, Xuan Liu and Rui

Yan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372

Variational Neural Discourse Relation Recognizer
Biao Zhang, Deyi Xiong, jinsong su, Qun Liu, Rongrong Ji, Hong Duan and Min Zhang . . . . 382

Event Detection and Co-reference with Minimal Supervision
Haoruo Peng, Yangqiu Song and Dan Roth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 392

Learning Term Embeddings for Taxonomic Relation Identification Using Dynamic Weighting Neural
Network

Tuan Luu Anh, Yi Tay, Siu Cheung Hui and See Kiong Ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403

Relation Schema Induction using Tensor Factorization with Side Information
Madhav Nimishakavi, Uday Singh Saini and Partha Talukdar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 414

Supervised Distributional Hypernym Discovery via Domain Adaptation
Luis Espinosa Anke, Jose Camacho-Collados, Claudio Delli Bovi and Horacio Saggion . . . . . 424

Latent Tree Language Model
Tomáš Brychcín . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436

Comparing Data Sources and Architectures for Deep Visual Representation Learning in Semantics
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