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Samuel Coope, Tyler Farghly, Daniela Gerz, Ivan Vulić and Matthew Henderson . . . . . . . . . . . . . 107

Zero-Shot Transfer Learning with Synthesized Data for Multi-Domain Dialogue State Tracking
Giovanni Campagna, Agata Foryciarz, Mehrad Moradshahi and Monica Lam . . . . . . . . . . . . . . . . 122

A Complete Shift-Reduce Chinese Discourse Parser with Robust Dynamic Oracle
Shyh-Shiun Hung, Hen-Hsen Huang and Hsin-Hsi Chen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .133

TransS-Driven Joint Learning Architecture for Implicit Discourse Relation Recognition
Ruifang He, Jian Wang, Fengyu Guo and Yugui Han . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

A Study of Non-autoregressive Model for Sequence Generation
Yi Ren, Jinglin Liu, Xu Tan, Zhou Zhao, sheng zhao and Tie-Yan Liu . . . . . . . . . . . . . . . . . . . . . . . 149

Cross-modal Language Generation using Pivot Stabilization for Web-scale Language Coverage
Ashish V. Thapliyal and Radu Soricut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160

Fact-based Text Editing
Hayate Iso, Chao Qiao and Hang Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171

xxvii



Few-Shot NLG with Pre-Trained Language Model
Zhiyu Chen, Harini Eavani, Wenhu Chen, Yinyin Liu and William Yang Wang . . . . . . . . . . . . . . . 183

Fluent Response Generation for Conversational Question Answering
Ashutosh Baheti, Alan Ritter and Kevin Small . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191

Generating Diverse and Consistent QA pairs from Contexts with Information-Maximizing Hierarchical
Conditional VAEs

Dong Bok Lee, Seanie Lee, Woo Tae Jeong, Donghwan Kim and Sung Ju Hwang . . . . . . . . . . . . 208

Learning to Ask More: Semi-Autoregressive Sequential Question Generation under Dual-Graph Inter-
action

Zi Chai and Xiaojun Wan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .225

Neural Syntactic Preordering for Controlled Paraphrase Generation
Tanya Goyal and Greg Durrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238

Pre-train and Plug-in: Flexible Conditional Text Generation with Variational Auto-Encoders
Yu Duan, Canwen Xu, Jiaxin Pei, Jialong Han and Chenliang Li . . . . . . . . . . . . . . . . . . . . . . . . . . . 253

Probabilistically Masked Language Model Capable of Autoregressive Generation in Arbitrary Word Or-
der

Yi Liao, Xin Jiang and Qun Liu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263

Reverse Engineering Configurations of Neural Text Generation Models
Yi Tay, Dara Bahri, Che Zheng, Clifford Brunk, Donald Metzler and Andrew Tomkins . . . . . . . 275

Review-based Question Generation with Adaptive Instance Transfer and Augmentation
Qian Yu, Lidong Bing, Qiong Zhang, Wai Lam and Luo Si . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 280

TAG : Type Auxiliary Guiding for Code Comment Generation
Ruichu Cai, Zhihao Liang, Boyan Xu, zijian li, Yuexing Hao and Yao Chen . . . . . . . . . . . . . . . . . 291

Unsupervised Paraphrasing by Simulated Annealing
Xianggen Liu, Lili Mou, Fandong Meng, Hao Zhou, Jie Zhou and Sen Song . . . . . . . . . . . . . . . . . 302

A Joint Model for Document Segmentation and Segment Labeling
Joe Barrow, Rajiv Jain, Vlad Morariu, Varun Manjunatha, Douglas Oard and Philip Resnik . . . 313

Contextualized Weak Supervision for Text Classification
Dheeraj Mekala and Jingbo Shang. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .323

Every Document Owns Its Structure: Inductive Text Classification via Graph Neural Networks
Yufeng Zhang, Xueli Yu, Zeyu Cui, Shu Wu, Zhongzhen Wen and Liang Wang . . . . . . . . . . . . . . 334

Neural Topic Modeling with Bidirectional Adversarial Training
Rui Wang, Xuemeng Hu, Deyu Zhou, Yulan He, Yuxuan Xiong, Chenchen Ye and Haiyang Xu340

Text Classification with Negative Supervision
Sora Ohashi, Junya Takayama, Tomoyuki Kajiwara, Chenhui Chu and Yuki Arase . . . . . . . . . . . 351

Content Word Aware Neural Machine Translation
Kehai Chen, Rui Wang, Masao Utiyama and Eiichiro Sumita . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .358

Evaluating Explanation Methods for Neural Machine Translation
Jierui Li, Lemao Liu, Huayang Li, Guanlin Li, Guoping Huang and Shuming Shi . . . . . . . . . . . . 365

xxviii



Jointly Masked Sequence-to-Sequence Model for Non-Autoregressive Neural Machine Translation
Junliang Guo, Linli Xu and Enhong Chen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376

Learning Source Phrase Representations for Neural Machine Translation
Hongfei Xu, Josef van Genabith, Deyi Xiong, Qiuhui Liu and Jingyi Zhang . . . . . . . . . . . . . . . . . 386

Lipschitz Constrained Parameter Initialization for Deep Transformers
Hongfei Xu, Qiuhui Liu, Josef van Genabith, Deyi Xiong and Jingyi Zhang . . . . . . . . . . . . . . . . . 397

Location Attention for Extrapolation to Longer Sequences
Yann Dubois, Gautier Dagan, Dieuwke Hupkes and Elia Bruni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403

Multiscale Collaborative Deep Models for Neural Machine Translation
Xiangpeng Wei, Heng Yu, Yue Hu, Yue Zhang, Rongxiang Weng and Weihua Luo . . . . . . . . . . . 414

Norm-Based Curriculum Learning for Neural Machine Translation
Xuebo Liu, Houtim Lai, Derek F. Wong and Lidia S. Chao . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 427

Opportunistic Decoding with Timely Correction for Simultaneous Translation
Renjie Zheng, Mingbo Ma, Baigong Zheng, Kaibo Liu and Liang Huang . . . . . . . . . . . . . . . . . . . . 437

A Formal Hierarchy of RNN Architectures
William Merrill, Gail Weiss, Yoav Goldberg, Roy Schwartz, Noah A. Smith and Eran Yahav . . 443

A Three-Parameter Rank-Frequency Relation in Natural Languages
Chenchen Ding, Masao Utiyama and Eiichiro Sumita . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 460

Dice Loss for Data-imbalanced NLP Tasks
Xiaoya Li, Xiaofei Sun, Yuxian Meng, Junjun Liang, Fei Wu and Jiwei Li . . . . . . . . . . . . . . . . . . . 465

Emergence of Syntax Needs Minimal Supervision
Raphaël Bailly and Kata Gábor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 477

Language Models as an Alternative Evaluator of Word Order Hypotheses: A Case Study in Japanese
Tatsuki Kuribayashi, Takumi Ito, Jun Suzuki and Kentaro Inui . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 488

GCAN: Graph-aware Co-Attention Networks for Explainable Fake News Detection on Social Media
Yi-Ju Lu and Cheng-Te Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 505

Integrating Semantic and Structural Information with Graph Convolutional Network for Controversy
Detection

Lei Zhong, Juan Cao, Qiang Sheng, Junbo Guo and Ziang Wang . . . . . . . . . . . . . . . . . . . . . . . . . . . 515

Predicting the Topical Stance and Political Leaning of Media using Tweets
Peter Stefanov, Kareem Darwish, Atanas Atanasov and Preslav Nakov . . . . . . . . . . . . . . . . . . . . . . 527

Simple, Interpretable and Stable Method for Detecting Words with Usage Change across Corpora
Hila Gonen, Ganesh Jawahar, Djamé Seddah and Yoav Goldberg . . . . . . . . . . . . . . . . . . . . . . . . . . . 538

CDL: Curriculum Dual Learning for Emotion-Controllable Response Generation
Lei Shen and Yang Feng. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .556

Efficient Dialogue State Tracking by Selectively Overwriting Memory
Sungdong Kim, Sohee Yang, Gyuwan Kim and Sang-Woo Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 567

xxix



End-to-End Neural Pipeline for Goal-Oriented Dialogue Systems using GPT-2
Donghoon Ham, Jeong-Gwan Lee, Youngsoo Jang and Kee-Eung Kim. . . . . . . . . . . . . . . . . . . . . .583

Evaluating Dialogue Generation Systems via Response Selection
Shiki Sato, Reina Akama, Hiroki Ouchi, Jun Suzuki and Kentaro Inui . . . . . . . . . . . . . . . . . . . . . . . 593

Gated Convolutional Bidirectional Attention-based Model for Off-topic Spoken Response Detection
Yefei Zha, Ruobing Li and Hui Lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600

Learning Low-Resource End-To-End Goal-Oriented Dialog for Fast and Reliable System Deployment
Yinpei Dai, Hangyu Li, Chengguang Tang, Yongbin Li, Jian Sun and Xiaodan Zhu . . . . . . . . . . . 609

Learning to Tag OOV Tokens by Integrating Contextual Representation and Background Knowledge
Keqing He, Yuanmeng Yan and Weiran XU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619

Multi-Agent Task-Oriented Dialog Policy Learning with Role-Aware Reward Decomposition
Ryuichi Takanobu, Runze Liang and Minlie Huang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625

Paraphrase Augmented Task-Oriented Dialog Generation
Silin Gao, Yichi Zhang, Zhijian Ou and Zhou Yu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 639

Response-Anticipated Memory for On-Demand Knowledge Integration in Response Generation
Zhiliang Tian, Wei Bi, Dongkyu Lee, Lanqing Xue, YIPING SONG, Xiaojiang Liu and Nevin L.

Zhang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650

Semi-Supervised Dialogue Policy Learning via Stochastic Reward Estimation
Xinting Huang, Jianzhong Qi, Yu Sun and Rui Zhang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 660

Towards Unsupervised Language Understanding and Generation by Joint Dual Learning
Shang-Yu Su, Chao-Wei Huang and Yun-Nung Chen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 671

USR: An Unsupervised and Reference Free Evaluation Metric for Dialog Generation
Shikib Mehri and Maxine Eskenazi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 681

Explicit Semantic Decomposition for Definition Generation
Jiahuan Li, Yu Bao, Shujian Huang, Xinyu Dai and Jiajun CHEN. . . . . . . . . . . . . . . . . . . . . . . . . . .708

Improved Natural Language Generation via Loss Truncation
Daniel Kang and Tatsunori Hashimoto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 718

Line Graph Enhanced AMR-to-Text Generation with Mix-Order Graph Attention Networks
Yanbin Zhao, Lu Chen, Zhi Chen, Ruisheng Cao, Su Zhu and Kai Yu . . . . . . . . . . . . . . . . . . . . . . . 732

Rigid Formats Controlled Text Generation
Piji Li, Haisong Zhang, Xiaojiang Liu and Shuming Shi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 742

Syn-QG: Syntactic and Shallow Semantic Rules for Question Generation
Kaustubh Dhole and Christopher D. Manning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 752

An Online Semantic-enhanced Dirichlet Model for Short Text Stream Clustering
Jay Kumar, Junming Shao, Salah Uddin and Wazir Ali . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 766

Generative Semantic Hashing Enhanced via Boltzmann Machines
Lin Zheng, Qinliang Su, Dinghan Shen and Changyou Chen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 777

xxx



Interactive Construction of User-Centric Dictionary for Text Analytics
Ryosuke Kohita, Issei Yoshida, Hiroshi Kanayama and Tetsuya Nasukawa . . . . . . . . . . . . . . . . . . 789

Tree-Structured Neural Topic Model
Masaru Isonuma, Junichiro Mori, Danushka Bollegala and Ichiro Sakata . . . . . . . . . . . . . . . . . . . . 800

Unsupervised FAQ Retrieval with Question Generation and BERT
Yosi Mass, Boaz Carmeli, Haggai Roitman and David Konopnicki . . . . . . . . . . . . . . . . . . . . . . . . . .807

"The Boating Store Had Its Best Sail Ever": Pronunciation-attentive Contextualized Pun Recognition
Yichao Zhou, Jyun-Yu Jiang, Jieyu Zhao, Kai-Wei Chang and Wei Wang . . . . . . . . . . . . . . . . . . . . 813

Fast and Accurate Deep Bidirectional Language Representations for Unsupervised Learning
Joongbo Shin, Yoonhyung Lee, Seunghyun Yoon and Kyomin Jung . . . . . . . . . . . . . . . . . . . . . . . . 823

Fine-grained Interest Matching for Neural News Recommendation
Heyuan Wang, Fangzhao Wu, Zheng Liu and Xing Xie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 836

Interpretable Operational Risk Classification with Semi-Supervised Variational Autoencoder
Fan Zhou, Shengming Zhang and Yi Yang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 846

Interpreting Twitter User Geolocation
Ting Zhong, Tianliang Wang, Fan Zhou, Goce Trajcevski, Kunpeng Zhang and Yi Yang . . . . . . 853

Modeling Code-Switch Languages Using Bilingual Parallel Corpus
Grandee Lee and Haizhou Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 860

SpellGCN: Incorporating Phonological and Visual Similarities into Language Models for Chinese Spelling
Check

Xingyi Cheng, Weidi Xu, Kunlong Chen, Shaohua Jiang, Feng Wang, Taifeng Wang, Wei Chu and
Yuan Qi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 871

Spelling Error Correction with Soft-Masked BERT
Shaohua Zhang, Haoran Huang, Jicong Liu and Hang Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 882

A Frame-based Sentence Representation for Machine Reading Comprehension
Shaoru Guo, Ru Li, Hongye Tan, Xiaoli Li, Yong Guan, Hongyan Zhao and Yueping Zhang . . 891

A Methodology for Creating Question Answering Corpora Using Inverse Data Annotation
Jan Deriu, Katsiaryna Mlynchyk, Philippe Schläpfer, Alvaro Rodrigo, Dirk von Grünigen, Nicolas

Kaiser, Kurt Stockinger, Eneko Agirre and Mark Cieliebak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 897

Contextualized Sparse Representations for Real-Time Open-Domain Question Answering
Jinhyuk Lee, Minjoon Seo, Hannaneh Hajishirzi and Jaewoo Kang . . . . . . . . . . . . . . . . . . . . . . . . . 912

Dynamic Sampling Strategies for Multi-Task Reading Comprehension
Ananth Gottumukkala, Dheeru Dua, Sameer Singh and Matt Gardner . . . . . . . . . . . . . . . . . . . . . . . 920

Enhancing Answer Boundary Detection for Multilingual Machine Reading Comprehension
Fei Yuan, Linjun Shou, Xuanyu Bai, Ming Gong, Yaobo Liang, Nan Duan, Yan Fu and Daxin Jiang

925

Explicit Memory Tracker with Coarse-to-Fine Reasoning for Conversational Machine Reading
Yifan Gao, Chien-Sheng Wu, Shafiq Joty, Caiming Xiong, Richard Socher, Irwin King, Michael

Lyu and Steven C.H. Hoi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 935

xxxi



Injecting Numerical Reasoning Skills into Language Models
Mor Geva, Ankit Gupta and Jonathan Berant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 946

Learning to Identify Follow-Up Questions in Conversational Question Answering
Souvik Kundu, Qian Lin and Hwee Tou Ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 959

Query Graph Generation for Answering Multi-hop Complex Questions from Knowledge Bases
Yunshi Lan and Jing Jiang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 969

A Diverse Corpus for Evaluating and Developing English Math Word Problem Solvers
Shen-yun Miao, Chao-Chun Liang and Keh-Yih Su . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 975

Improving Image Captioning Evaluation by Considering Inter References Variance
Yanzhi Yi, Hangyu Deng and Jinglu Hu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 985

Revisiting the Context Window for Cross-lingual Word Embeddings
Ryokan Ri and Yoshimasa Tsuruoka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 995

Moving Down the Long Tail of Word Sense Disambiguation with Gloss Informed Bi-encoders
Terra Blevins and Luke Zettlemoyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1006

Code-Switching Patterns Can Be an Effective Route to Improve Performance of Downstream NLP Appli-
cations: A Case Study of Humour, Sarcasm and Hate Speech Detection

Srijan Bansal, Vishal Garimella, Ayush Suhane, Jasabanta Patro and Animesh Mukherjee . . . . 1018

DTCA: Decision Tree-based Co-Attention Networks for Explainable Claim Verification
Lianwei Wu, Yuan Rao, yongqiang zhao, Hao Liang and Ambreen Nazir . . . . . . . . . . . . . . . . . . . 1024

Towards Conversational Recommendation over Multi-Type Dialogs
Zeming Liu, Haifeng Wang, Zheng-Yu Niu, Hua Wu, Wanxiang Che and Ting Liu . . . . . . . . . . 1036

Unknown Intent Detection Using Gaussian Mixture Model with an Application to Zero-shot Intent Clas-
sification

Guangfeng Yan, Lu Fan, Qimai Li, Han Liu, Xiaotong Zhang, Xiao-Ming Wu and Albert Y.S. Lam
1050

Expertise Style Transfer: A New Task Towards Better Communication between Experts and Laymen
Yixin Cao, Ruihao Shui, Liangming Pan, Min-Yen Kan, Zhiyuan Liu and Tat-Seng Chua . . . . 1061

Towards Faithful Neural Table-to-Text Generation with Content-Matching Constraints
Zhenyi Wang, Xiaoyang Wang, Bang An, Dong Yu and Changyou Chen . . . . . . . . . . . . . . . . . . . 1072

Dynamic Memory Induction Networks for Few-Shot Text Classification
Ruiying Geng, Binhua Li, Yongbin Li, Jian Sun and Xiaodan Zhu . . . . . . . . . . . . . . . . . . . . . . . . . 1087

Exclusive Hierarchical Decoding for Deep Keyphrase Generation
Wang Chen, Hou Pong Chan, Piji Li and Irwin King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1095

Hierarchy-Aware Global Model for Hierarchical Text Classification
Jie Zhou, Chunping Ma, Dingkun Long, Guangwei Xu, Ning Ding, Haoyu Zhang, Pengjun Xie and

Gongshen Liu. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1106

Keyphrase Generation for Scientific Document Retrieval
Florian Boudin, Ygor Gallina and Akiko Aizawa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1118

xxxii



A Graph Auto-encoder Model of Derivational Morphology
Valentin Hofmann, Hinrich Schütze and Janet Pierrehumbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1127

Building a User-Generated Content North-African Arabizi Treebank: Tackling Hell
Djamé Seddah, Farah Essaidi, Amal Fethi, Matthieu Futeral, Benjamin Muller, Pedro Javier Ortiz

Suárez, Benoît Sagot and Abhishek Srivastava . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1139

Crawling and Preprocessing Mailing Lists At Scale for Dialog Analysis
Janek Bevendorff, Khalid Al Khatib, Martin Potthast and Benno Stein . . . . . . . . . . . . . . . . . . . . . 1151

Fine-Grained Analysis of Cross-Linguistic Syntactic Divergences
Dmitry Nikolaev, Ofir Arviv, Taelin Karidi, Neta Kenneth, Veronika Mitnik, Lilja Maria Saeboe

and Omri Abend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1159

Generating Counter Narratives against Online Hate Speech: Data and Strategies
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Goran Glavaš and Ivan Vulić . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7548

Good-Enough Compositional Data Augmentation
Jacob Andreas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7556

RAT-SQL: Relation-Aware Schema Encoding and Linking for Text-to-SQL Parsers
Bailin Wang, Richard Shin, Xiaodong Liu, Oleksandr Polozov and Matthew Richardson . . . . . 7567

Temporal Common Sense Acquisition with Minimal Supervision
Ben Zhou, Qiang Ning, Daniel Khashabi and Dan Roth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7579

The Sensitivity of Language Models and Humans to Winograd Schema Perturbations
Mostafa Abdou, Vinit Ravishankar, Maria Barrett, Yonatan Belinkov, Desmond Elliott and Anders

Søgaard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7590

Temporally-Informed Analysis of Named Entity Recognition
Shruti Rijhwani and Daniel Preotiuc-Pietro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7605

Towards Open Domain Event Trigger Identification using Adversarial Domain Adaptation
Aakanksha Naik and Carolyn Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7618

CompGuessWhat?!: A Multi-task Evaluation Framework for Grounded Language Learning
Alessandro Suglia, Ioannis Konstas, Andrea Vanzo, Emanuele Bastianelli, Desmond Elliott, Stella

Frank and Oliver Lemon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7625

Cross-Modality Relevance for Reasoning on Language and Vision
Chen Zheng, Quan Guo and Parisa Kordjamshidi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7642

Learning Web-based Procedures by Reasoning over Explanations and Demonstrations in Context
Shashank Srivastava, Oleksandr Polozov, Nebojsa Jojic and Christopher Meek. . . . . . . . . . . . . .7652

Multi-agent Communication meets Natural Language: Synergies between Functional and Structural
Language Learning

Angeliki Lazaridou, Anna Potapenko and Olivier Tieleman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7663

HAT: Hardware-Aware Transformers for Efficient Natural Language Processing
Hanrui Wang, Zhanghao Wu, Zhijian Liu, Han Cai, Ligeng Zhu, Chuang Gan and Song Han . 7675

Hard-Coded Gaussian Attention for Neural Machine Translation
Weiqiu You, Simeng Sun and Mohit Iyyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7689

In Neural Machine Translation, What Does Transfer Learning Transfer?
Alham Fikri Aji, Nikolay Bogoychev, Kenneth Heafield and Rico Sennrich . . . . . . . . . . . . . . . . .7701

lxvi



Learning a Multi-Domain Curriculum for Neural Machine Translation
Wei Wang, Ye Tian, Jiquan Ngiam, Yinfei Yang, Isaac Caswell and Zarana Parekh . . . . . . . . . . 7711

Reducing Gender Bias in Neural Machine Translation as a Domain Adaptation Problem
Danielle Saunders and Bill Byrne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7724

Translationese as a Language in "Multilingual" NMT
Parker Riley, Isaac Caswell, Markus Freitag and David Grangier . . . . . . . . . . . . . . . . . . . . . . . . . . 7737

Unsupervised Domain Clusters in Pretrained Language Models
Roee Aharoni and Yoav Goldberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7747

Using Context in Neural Machine Translation Training Objectives
Danielle Saunders, Felix Stahlberg and Bill Byrne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7764

Variational Neural Machine Translation with Normalizing Flows
Hendra Setiawan, Matthias Sperber, Udhyakumar Nallasamy and Matthias Paulik . . . . . . . . . . .7771

The Paradigm Discovery Problem
Alexander Erdmann, Micha Elsner, Shijie Wu, Ryan Cotterell and Nizar Habash . . . . . . . . . . . . 7778

Supervised Grapheme-to-Phoneme Conversion of Orthographic Schwas in Hindi and Punjabi
Aryaman Arora, Luke Gessler and Nathan Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7791

Automated Evaluation of Writing – 50 Years and Counting
Beata Beigman Klebanov and Nitin Madnani . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7796

Negated and Misprimed Probes for Pretrained Language Models: Birds Can Talk, But Cannot Fly
Nora Kassner and Hinrich Schütze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7811

On Forgetting to Cite Older Papers: An Analysis of the ACL Anthology
Marcel Bollmann and Desmond Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7819

Returning the N to NLP: Towards Contextually Personalized Classification Models
Lucie Flek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7828

To Test Machine Comprehension, Start by Defining Comprehension
Jesse Dunietz, Greg Burnham, Akash Bharadwaj, Owen Rambow, Jennifer Chu-Carroll and Dave

Ferrucci . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7839

Gender Gap in Natural Language Processing Research: Disparities in Authorship and Citations
Saif M. Mohammad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7860

BART: Denoising Sequence-to-Sequence Pre-training for Natural Language Generation, Translation,
and Comprehension

Mike Lewis, Yinhan Liu, Naman Goyal, Marjan Ghazvininejad, Abdelrahman Mohamed, Omer
Levy, Veselin Stoyanov and Luke Zettlemoyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7871

BLEURT: Learning Robust Metrics for Text Generation
Thibault Sellam, Dipanjan Das and Ankur Parikh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7881

Distilling Knowledge Learned in BERT for Text Generation
Yen-Chun Chen, Zhe Gan, Yu Cheng, Jingzhou Liu and Jingjing Liu . . . . . . . . . . . . . . . . . . . . . . 7893

lxvii



ESPRIT: Explaining Solutions to Physical Reasoning Tasks
Nazneen Fatema Rajani, Rui Zhang, Yi Chern Tan, Stephan Zheng, Jeremy Weiss, Aadit Vyas,

Abhijit Gupta, Caiming Xiong, Richard Socher and Dragomir Radev . . . . . . . . . . . . . . . . . . . . . . . . . . . 7906

Iterative Edit-Based Unsupervised Sentence Simplification
Dhruv Kumar, Lili Mou, Lukasz Golab and Olga Vechtomova . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7918

Logical Natural Language Generation from Open-Domain Tables
Wenhu Chen, Jianshu Chen, Yu Su, Zhiyu Chen and William Yang Wang . . . . . . . . . . . . . . . . . . 7929

Neural CRF Model for Sentence Alignment in Text Simplification
Chao Jiang, Mounica Maddela, Wuwei Lan, Yang Zhong and Wei Xu . . . . . . . . . . . . . . . . . . . . . 7943

One Size Does Not Fit All: Generating and Evaluating Variable Number of Keyphrases
Xingdi Yuan, Tong Wang, Rui Meng, Khushboo Thaker, Peter Brusilovsky, Daqing He and Adam

Trischler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7961

Rˆ3: Reverse, Retrieve, and Rank for Sarcasm Generation with Commonsense Knowledge
Tuhin Chakrabarty, Debanjan Ghosh, Smaranda Muresan and Nanyun Peng . . . . . . . . . . . . . . . . 7976

Structural Information Preserving for Graph-to-Text Generation
Linfeng Song, Ante Wang, Jinsong Su, Yue Zhang, Kun Xu, Yubin Ge and Dong Yu . . . . . . . . 7987

A Joint Neural Model for Information Extraction with Global Features
Ying Lin, Heng Ji, Fei Huang and Lingfei Wu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7999

Document-Level Event Role Filler Extraction using Multi-Granularity Contextualized Encoding
Xinya Du and Claire Cardie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8010

Exploiting the Syntax-Model Consistency for Neural Relation Extraction
Amir Pouran Ben Veyseh, Franck Dernoncourt, Dejing Dou and Thien Huu Nguyen . . . . . . . . 8021

From English to Code-Switching: Transfer Learning with Strong Morphological Clues
Gustavo Aguilar and Thamar Solorio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8033

Learning Interpretable Relationships between Entities, Relations and Concepts via Bayesian Structure
Learning on Open Domain Facts

Jingyuan Zhang, Mingming Sun, Yue Feng and Ping Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8045

Multi-Sentence Argument Linking
Seth Ebner, Patrick Xia, Ryan Culkin, Kyle Rawlins and Benjamin Van Durme . . . . . . . . . . . . . 8057

Rationalizing Medical Relation Prediction from Corpus-level Statistics
Zhen Wang, Jennifer Lee, Simon Lin and Huan Sun. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8078

Sources of Transfer in Multilingual Named Entity Recognition
David Mueller, Nicholas Andrews and Mark Dredze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8093

ZeroShotCeres: Zero-Shot Relation Extraction from Semi-Structured Webpages
Colin Lockard, Prashant Shiralkar, Xin Luna Dong and Hannaneh Hajishirzi . . . . . . . . . . . . . . . 8105

Soft Gazetteers for Low-Resource Named Entity Recognition
Shruti Rijhwani, Shuyan Zhou, Graham Neubig and Jaime Carbonell . . . . . . . . . . . . . . . . . . . . . . 8118

A Prioritization Model for Suicidality Risk Assessment
Han-Chin Shing, Philip Resnik and Douglas Oard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8124

lxviii



CluHTM - Semantic Hierarchical Topic Modeling based on CluWords
Felipe Viegas, Washington Cunha, Christian Gomes, Antônio Pereira, Leonardo Rocha and Marcos

Goncalves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8138

Empower Entity Set Expansion via Language Model Probing
Yunyi Zhang, Jiaming Shen, Jingbo Shang and Jiawei Han. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8151

Feature Projection for Improved Text Classification
Qi Qin, Wenpeng Hu and Bing Liu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8161

A negative case analysis of visual grounding methods for VQA
Robik Shrestha, Kushal Kafle and Christopher Kanan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8172

History for Visual Dialog: Do we really need it?
Shubham Agarwal, Trung Bui, Joon-Young Lee, Ioannis Konstas and Verena Rieser . . . . . . . . 8182

Mapping Natural Language Instructions to Mobile UI Action Sequences
Yang Li, Jiacong He, Xin Zhou, Yuan Zhang and Jason Baldridge . . . . . . . . . . . . . . . . . . . . . . . . . 8198

TVQA+: Spatio-Temporal Grounding for Video Question Answering
Jie Lei, Licheng Yu, Tamara Berg and Mohit Bansal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8211

Unsupervised Multimodal Neural Machine Translation with Pseudo Visual Pivoting
Po-Yao Huang, Junjie Hu, Xiaojun Chang and Alexander Hauptmann. . . . . . . . . . . . . . . . . . . . . .8226

A Multitask Learning Approach for Diacritic Restoration
Sawsan Alqahtani, Ajay Mishra and Mona Diab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8238

Frugal Paradigm Completion
Alexander Erdmann, Tom Kenter, Markus Becker and Christian Schallhart . . . . . . . . . . . . . . . . . 8248

Improving Chinese Word Segmentation with Wordhood Memory Networks
Yuanhe Tian, Yan Song, Fei Xia, Tong Zhang and Yonggang Wang . . . . . . . . . . . . . . . . . . . . . . . . 8274

Joint Chinese Word Segmentation and Part-of-speech Tagging via Two-way Attentions of Auto-analyzed
Knowledge

Yuanhe Tian, Yan Song, Xiang Ao, Fei Xia, Xiaojun Quan, Tong Zhang and Yonggang Wang 8286

Joint Diacritization, Lemmatization, Normalization, and Fine-Grained Morphological Tagging
Nasser Zalmout and Nizar Habash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8297

Phonetic and Visual Priors for Decipherment of Informal Romanization
Maria Ryskina, Matthew R. Gormley and Taylor Berg-Kirkpatrick . . . . . . . . . . . . . . . . . . . . . . . . 8308

Active Learning for Coreference Resolution using Discrete Annotation
Belinda Z. Li, Gabriel Stanovsky and Luke Zettlemoyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8320

Beyond Possession Existence: Duration and Co-Possession
Dhivya Chinnappa, Srikala Murugan and Eduardo Blanco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8332

Don’t Stop Pretraining: Adapt Language Models to Domains and Tasks
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