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Introduction

Welcome to TextGraphs, the Workshop on Graph-Based Methods for Natural Language Processing. The
fourteenth edition of our workshop is being organized online on December 13, 2020, in conjunction with
the 28th International Conference on Computational Linguistics (COLING).

The workshops in the TextGraphs series have published and promoted the synergy between the field of
Graph Theory (GT) and Natural Language Processing (NLP) for over a decade. The target audience of
our workshop comprises of researchers working on problems related to either Graph Theory or graph-
based algorithms applied to Natural Language Processing, Social Media, and the Semantic Web.

TextGraphs addresses a broad spectrum of research areas within NLP. This is because, besides traditional
NLP applications like parsing, word sense disambiguation, semantic role labeling, and information
extraction, graph-based solutions also target web-scale applications like information propagation in
social networks, rumor proliferation, e-reputation, language dynamics learning, and future events
prediction.

The selection process was competitive: we received 17 submissions and accepted 10 of them for oral
presentation (6 long papers, 3 short papers, and 1 non-archival paper). This resulted in the overall
acceptance rate of 59%.

Similarly to the last year, we organized a shared task on Multi-Hop Inference for Explanation
Regeneration. The goal of the task was to provide detailed gold explanations for standardized elementary
science exam questions by selecting facts from a knowledge base. This year’s shared task on multi-hop
explanation regeneration attracted ten teams around the world, substantially advancing the state-of-the-
art in this challenging problem. Four participants’ reports and one non-archival report along with the
shared task overview by its organizers are also presented at the workshop.

We thank Danai Koutra, Sujith Ravi, and Yizhou Sun for their invited talks.

Finally, we are thankful to the members of the program committee for their valuable and high quality
reviews. All submissions have benefited from their expert feedback. Their timely contribution was the
basis for accepting an excellent list of papers and making the fourteenth edition of TextGraphs a success.

Dmitry Ustalov, Swapna Somasundaran, Alexander Panchenko, Fragkiskos D. Malliaros,
Ioana Hulpus, Peter Jansen, and Abhik Jana

TextGraphs-14 Organizers

December 2020

iii






Organizers:

Dmitry Ustalov, Yandex, Russian Federation

Swapna Somasundaran, Educational Testing Service, USA

Alexander Panchenko, Skolkovo Institute of Science and Technology, Russian Federation
Fragkiskos D. Malliaros, Paris-Saclay University, France

Ioana Hulpus, University of Mannheim, Germany

Peter Jansen, University of Arizona, USA

Abhik Jana, University of Hamburg, Germany

Program Committee:

Zeljko Agié, Unity Technologies, Denmark

Ilseyar Alimova, Kazan Federal University, Russian Federation

Prithviraj Ammanabrolu, Georgia Institute of Technology, USA

Martin Andrews, Red Dragon Al, Singapore

Amir Bakarov, Higher School of Economics, Russian Federation

Tomas Brychcin, University of West Bohemia, Czech Republic

Ruben Cartuyvels, Catholic University of Leuven, Belgium

Flavio Massimiliano Cecchini, Universita Cattolica del Sacro Cuore, Italy
Tanmoy Chakraborty, Indraprastha Institute of Information Technology Delhi (III'T-D), India
Chen Chen, Magagon Labs, USA

Monojit Choudhury, Microsoft Research, India

Alexandre Duval, Paris-Saclay University, France

Jennifer D’Souza, TIB Leibniz Information Centre for Science and Technology, Germany
Stefano Faralli, University of Rome Unitelma Sapienza, Italy

Goran Glavas, University of Mannheim, Germany

Natalia Grabar, Université de Lille, France

Aayushee Gupta, IIIT Bangalore, India

Binod Gyawali, Educational Testing Service, USA

Carlos Gémez-Rodriguez, Universidade da Corufa, Spain

Tomas Hercig, University of West Bohemia, Czech Republic

Dmitry Ilvovsky, Higher School of Economics, Russian Federation

Ming Jiang, University of Illinois at Urbana-Champaign, USA

Sammy Khalife, Ecole Polytechnique, France

Andrey Kutuzov, University of Oslo, Norway

Anne Lauscher, University of Mannheim, Germany

Weibin Li, Baidu, China

Valentin Malykh, Huawei Noah’s Ark Lab / Kazan Federal University, Russian Federation
Gabor Melli, OpenGov, USA

Clayton Morrison, University of Arizona, USA

Animesh Mukherjee, IIT Kharagpur, India

Matthew Mulholland, Educational Testing Service, USA

Giannis Nikolentzos, Ecole Polytechnique, France

Enrique Noriega-Atala, University of Arizona, USA

Damien Nouvel, Inalco ERTIM, France

Aditya Girish Pawate, IIT Kharagpur, India

Jan Wira Gotama Putra, Tokyo Institute of Technology, Japan

\%



Zimeng Qiu, Amazon Alexa Al, USA

Steffen Remus, University of Hamburg, Germany

Leonardo F. R. Ribeiro, TU Darmstadt, Germany

Brian Riordan, Educational Testing Service, USA

Viktor Schlegel, University of Manchester, UK

Natalie Schluter, IT University of Copenhagen, Denmark

Robert Schwarzenberg, German Research Center For Artificial Intelligence (DFKI), Germany
Rebecca Sharp, University of Arizona, USA

Artem Shelmanov, Skolkovo Institute of Science and Technology, Russian Federation
Khalil Simaan, University of Amsterdam, The Netherlands

Konstantinos Skianis, BLUAI, Greece

Saatviga Sudhahar, Healx, UK

Mihai Surdeanu, University of Arizona, USA

Yuki Tagawa, Fuji Xerox Co., Ltd., Japan

Mokanarangan Thayaparan, University of Manchester, UK

Antoine Tixier, Ecole Polytechnique, France

Nicolas Turenne, BNU HKBU United International College (UIC), China
Elena Tutubalina, Insilico Medicine, Russian Federation

Vaibhav Vaibhav, Apple, USA

Serena Villata, Université Cote d’ Azur, CNRS, Inria, 13S, France

Xiang Zhao, National University of Defense Technology, China

Invited Speakers:

Danai Koutra, University of Michigan, Ann Arbor, USA
Sujith Ravi, Amazon, USA
Yizhou Sun, UCLA, USA

vi



Table of Contents

A survey of embedding models of entities and relationships for knowledge graph completion
Dat QUOC INGUYOIL. . . oottt ettt e ettt e e et e e e e 1

Graph-based Aspect Representation Learning for Entity Resolution
Zhenqi Zhao, Yuchen Guo, Dingxian Wang, Yufan Huang, Xiangnan He and BinGu........... 15

Merge and Recognize: A Geometry and 2D Context Aware Graph Model for Named Entity Recognition
from Visual Documents
Chuwei Luo, Yongpan Wang, Qi Zheng, Liangchen Li, Feiyu Gao and Shiyu Zhang........... 24

Joint Learning of the Graph and the Data Representation for Graph-Based Semi-Supervised Learning
Mariana Vargas-Vieyra, Aurélien Bellet and Pascal Denis............. ...t 35

Contextual BERT: Conditioning the Language Model Using a Global State
Timo I. Denk and Ana Peleteiro Ramallo. ......... ... ... i 46

Semi-supervised Word Sense Disambiguation Using Example Similarity Graph
Rie Yatabe and Minort SasaKi ... ......unuuritteeiiii i 51

Incorporating Temporal Information in Entailment Graph Mining
Liane Guillou, Sander Bijl de Vroe, Mohammad Javad Hosseini,
Mark Johnson and Mark Steedman . ........... .. i 60

Graph-based Syntactic Word Embeddings
Ragheb Al-Ghezi and Mikko Kurimo . ........ ... i e 72

Relation Specific Transformations for Open World Knowledge Graph Completion
Haseeb Shah, Johannes Villmow and Adrian Ulges.............coiiiiiiiiiiiiiiineennnn, 79

TextGraphs 2020 Shared Task on Multi-Hop Inference for Explanation Regeneration
Peter Jansen and Dmitry Ustalov . ... e 85

PGL at TextGraphs 2020 Shared Task: Explanation Regeneration using Language and Graph Learning
Methods
Weibin Li, Yuxiang Lu, Zhengjie Huang, Weiyue Su, Jiaxiang Liu, Shikun Feng and Yu Sun.. .. 98

ChiSquareX at TextGraphs 2020 Shared Task: Leveraging Pretrained Language Models for Explanation
Regeneration
Aditya Girish Pawate, Varun Madhavan and Devansh Chandak............................. 103

Explanation Regeneration via Multi-Hop ILP Inference over Knowledge Base
Aayushee Gupta and Gopalakrishnan Srinivasaraghavan................... ... ... ... ... 109

Red Dragon Al at TextGraphs 2020 Shared Task : LIT : LSTM-Interleaved Transformer for Multi-Hop
Explanation Ranking
Yew Ken Chia, Sam Witteveen and Martin Andrews . ...ttt 115

vii






Workshop Program

Sunday, December 13, 2020

14:00-14:10

14:10-15:00

15:00-15:10

15:10-16:00

16:00-16:30

16:00-16:30

16:00-16:30

16:00-16:30

16:00-16:30

16:00-16:30

16:00-16:30

16:30-16:40

Opening Session

Invited Talk by Sujith Ravi (Amazon Alexa AI, USA)

Break

Invited Talk by Danai Koutra (University of Michigan, Ann Arbor, USA)

Oral Presentations Session 1

A survey of embedding models of entities and relationships for knowledge graph
completion
Dat Quoc Nguyen

Graph-based Aspect Representation Learning for Entity Resolution
Zhenqi Zhao, Yuchen Guo, Dingxian Wang, Yufan Huang, Xiangnan He and Bin
Gu

Merge and Recognize: A Geometry and 2D Context Aware Graph Model for Named
Entity Recognition from Visual Documents

Chuwei Luo, Yongpan Wang, Qi Zheng, Liangchen Li, Feiyu Gao and Shiyu Zhang
Joint Learning of the Graph and the Data Representation for Graph-Based Semi-
Supervised Learning

Mariana Vargas-Vieyra, Aurélien Bellet and Pascal Denis

Contextual BERT: Conditioning the Language Model Using a Global State
Timo I. Denk and Ana Peleteiro Ramallo

Graph-to-Graph Transformer for Transition-based Dependency Parsing

Alireza Mohammadshahi and James Henderson

Break

X



Sunday, December 13, 2020 (continued)

16:40-17:30

17:30-18:00

17:30-18:00

17:30-18:00

17:30-18:00

17:30-18:00

17:30-18:00

18:00-18:10

18:10-18:50

18:10-18:50

18:10-18:50

18:10-18:50

Invited Talk by Yizhou Sun (University of California, Los Angeles, USA)

Oral Presentations Session 2

Semi-supervised Word Sense Disambiguation Using Example Similarity Graph
Rie Yatabe and Minoru Sasaki

Incorporating Temporal Information in Entailment Graph Mining
Liane Guillou, Sander Bijl de Vroe, Mohammad Javad Hosseini, Mark Johnson and
Mark Steedman

Graph-based Syntactic Word Embeddings
Ragheb Al-Ghezi and Mikko Kurimo

Relation Specific Transformations for Open World Knowledge Graph Completion
Haseeb Shah, Johannes Villmow and Adrian Ulges

TextGraphs 2020 Shared Task on Multi-Hop Inference for Explanation Regeneration
Peter Jansen and Dmitry Ustalov

Break

Poster Session

PGL at TextGraphs 2020 Shared Task: Explanation Regeneration using Language
and Graph Learning Methods

Weibin Li, Yuxiang Lu, Zhengjie Huang, Weiyue Su, Jiaxiang Liu, Shikun Feng
and Yu Sun

ChiSquareX at TextGraphs 2020 Shared Task: Leveraging Pretrained Language
Models for Explanation Regeneration
Aditya Girish Pawate, Varun Madhavan and Devansh Chandak

Explanation Regeneration via Multi-Hop ILP Inference over Knowledge Base
Aayushee Gupta and Gopalakrishnan Srinivasaraghavan



Sunday, December 13, 2020 (continued)

18:10-18:50  Red Dragon Al at TextGraphs 2020 Shared Task : LIT : LSTM-Interleaved Trans-
former for Multi-Hop Explanation Ranking
Yew Ken Chia, Sam Witteveen and Martin Andrews

18:10-18:50  Autoregressive Reasoning over Chains of Facts with Transformers
Ruben Cartuyvels, Graham Spinks and Marie-Francine Moens

18:50-19:00 Closing Remarks

X1






	Program

