
•  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-4095-4 
 

13th International Conference on 
Recent Advances in Natural 
Language Processing  
(RANLP 2021) 

Online 
1 – 3 September 2021 

Volume 1 of 3 

 

Editors: 
 
Galia Angelova 
Maria Kunilovskaya 
 
 

Ruslan Mitkov 
Ivelina Nikolova-Koleva 

 

 

Deep Learning for Natural Language 
Processing Methods and Applications 



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© (2021) by the Association for Computational Linguistics 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2022) 

  

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 



Table of Contents

BPoMP: The Benchmark of Poetic Minimal Pairs – Limericks, Rhyme, and Narrative Coherence
Almas Abdibayev, Allen Riddell and Daniel Rockmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Ontology Population Reusing Resources for Dialogue Intent Detection: Generic and Multilingual Ap-
proach

Cristina Aceta, Izaskun Fernández and Aitor Soroa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Efficient Multilingual Text Classification for Indian Languages
Salil Aggarwal, Sourav Kumar and Radhika Mamidi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

Domain Adaptation for Hindi-Telugu Machine Translation Using Domain Specific Back Translation
Hema Ala, Vandan Mujadia and Dipti Sharma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

ArabGlossBERT: Fine-Tuning BERT on Context-Gloss Pairs for WSD
Moustafa Al-Hajj and Mustafa Jarrar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

English-Arabic Cross-language Plagiarism Detection
Naif Alotaibi and Mike Joy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

Towards a Better Understanding of Noise in Natural Language Processing
Khetam Al Sharou, Zhenhao Li and Lucia Specia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

Comparing Supervised Machine Learning Techniques for Genre Analysis in Software Engineering Re-
search Articles

Felipe Araújo de Britto, Thiago Castro Ferreira, Leonardo Pereira Nunes and Fernando Silva Par-
reiras . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

Enriching the Transformer with Linguistic Factors for Low-Resource Machine Translation
Jordi Armengol-Estapé, Marta R. Costa-jussà and Carlos Escolano . . . . . . . . . . . . . . . . . . . . . . . . . . 73

A Multi-Pass Sieve Coreference Resolution for Indonesian
Valentina Kania Prameswara Artari, Rahmad Mahendra, Meganingrum Arista Jiwanggi, Adityo

Anggraito and Indra Budi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

Solving SCAN Tasks with Data Augmentation and Input Embeddings
Michal Auersperger and Pavel Pecina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

PyEuroVoc: A Tool for Multilingual Legal Document Classification with EuroVoc Descriptors
Andrei-Marius Avram, Vasile Pais and Dan Ioan Tufis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92

TEASER: Towards Efficient Aspect-based SEntiment Analysis and Recognition
Vaibhav Bajaj, Kartikey Pant, Ishan Upadhyay, Srinath Nair and Radhika Mamidi . . . . . . . . . . . . 102

Interactive Learning Approach for Arabic Target-Based Sentiment Analysis
Husamelddin Balla, Marisa Llorens Salvador and Sarah Jane Delany. . . . . . . . . . . . . . . . . . . . . . . .111

Litescale: A Lightweight Tool for Best-worst Scaling Annotation
Valerio Basile and Christian Cagnazzo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121

Probabilistic Ensembles of Zero- and Few-Shot Learning Models for Emotion Classification
Angelo Basile, Guillermo Pérez-Torró and Marc Franco-Salvador . . . . . . . . . . . . . . . . . . . . . . . . . . 128

xiii



Cross-Lingual Wolastoqey-English Definition Modelling
Diego Bear and Paul Cook. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .138

Neural Network-Based Generation of Sport Summaries: A Preliminary Study
David Stéphane Belemkoabga, Aurélien Bossard, Abdallah Essa, Christophe Rodrigues and Kévin

Sylla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147

Split-and-Rephrase in a Cross-Lingual Manner: A Complete Pipeline
Paulo Berlanga Neto and Evandro Eduardo Seron Ruiz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155

On the Contribution of Per-ICD Attention Mechanisms to Classify Health Records in Languages with
Fewer Resources than English

Alberto Blanco, Sonja Remmer, Alicia Pérez, Hercules Dalianis and Arantza Casillas . . . . . . . . 165

Can the Transformer Be Used as a Drop-in Replacement for RNNs in Text-Generating GANs?
Kevin Blin and Andrei Kucharavy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173

Predicting the Factuality of Reporting of News Media Using Observations about User Attention in Their
YouTube Channels

Krasimira Bozhanova, Yoan Dinkov, Ivan Koychev, Maria Castaldo, Tommaso Venturini and Preslav
Nakov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .182

OCR Processing of Swedish Historical Newspapers Using Deep Hybrid CNN–LSTM Networks
Molly Brandt Skelbye and Dana Dannélls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190

A Psychologically Informed Part-of-Speech Analysis of Depression in Social Media
Ana-Maria Bucur, Ioana R. Podina and Liviu P. Dinu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199

InFoBERT: Zero-Shot Approach to Natural Language Understanding Using Contextualized Word Em-
bedding

Pavel Burnyshev, Andrey Bout, Valentin Malykh and Irina Piontkovskaya . . . . . . . . . . . . . . . . . . . 208

Active Learning for Assisted Corpus Construction: A Case Study in Knowledge Discovery from Biomed-
ical Text

Hian Cañizares-Díaz, Alejandro Piad-Morffis, Suilan Estevez-Velarde, Yoan Gutiérrez, Yudivián
Almeida Cruz, Andres Montoyo and Rafael Muñoz-Guillena . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216

Unsupervised Text Style Transfer with Content Embeddings
Keith Carlson, Allen Riddell and Daniel Rockmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226

Evaluating Recognizing Question Entailment Methods for a Portuguese Community Question-Answering
System about Diabetes Mellitus

Thiago Castro Ferreira, João Victor de Pinho Costa, Isabela Rigotto, Vitoria Portella, Gabriel Frota,
Ana Luisa A. R. Guimarães, Adalberto Penna, Isabela Lee, Tayane A. Soares, Sophia Rolim, Rossana
Cunha, Celso França, Ariel Santos, Rivaney F. Oliveira, Abisague Langbehn, Daniel Hasan Dalip, Mar-
cos André Gonçalves, Rodrigo Bastos Fóscolo and Adriana Pagano . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234

On the Usability of Transformers-based Models for a French Question-Answering Task
Oralie Cattan, Christophe Servan and Sophie Rosset . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244

Classification of Code-Mixed Text Using Capsule Networks
Shanaka Chathuranga and Surangika Ranathunga . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256

Character-based Thai Word Segmentation with Multiple Attentions
Thodsaporn Chay-intr, Hidetaka Kamigaito and Manabu Okumura . . . . . . . . . . . . . . . . . . . . . . . . . 264

xiv



Are Language-Agnostic Sentence Representations Actually Language-Agnostic?
Yu Chen and Tania Avgustinova . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 274

Investigating Dominant Word Order on Universal Dependencies with Graph Rewriting
Hee-Soo Choi, Bruno Guillaume, Karën Fort and Guy Perrier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281

RED: A Novel Dataset for Romanian Emotion Detection from Tweets
Alexandra Ciobotaru and Liviu P. Dinu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291

Assessing the Eligibility of Backtranslated Samples Based on Semantic Similarity for the Paraphrase
Identification Task

Jean-Philippe Corbeil and Hadi Abdi Ghavidel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301

Fine-tuning Neural Language Models for Multidimensional Opinion Mining of English-Maltese Social
Data

Keith Cortis, Kanishk Verma and Brian Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 309

Towards an Etymological Map of Romanian
Alina Maria Cristea, Anca Dinu, Liviu P. Dinu, Simona Georgescu, Ana Sabina Uban and Laurentiu

Zoicas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .315

A Syntax-Aware Edit-based System for Text Simplification
Oscar M. Cumbicus-Pineda, Itziar Gonzalez-Dios and Aitor Soroa . . . . . . . . . . . . . . . . . . . . . . . . . 324

On Generating Fact-Infused Question Variations
Arthur Deschamps, Sujatha Das Gollapalli and See-Kiong Ng. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .335

Event Prominence Extraction Combining a Knowledge-Based Syntactic Parser and a BERT Classifier
for Dutch

Thierry Desot, Orphee De Clercq and Veronique Hoste . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 346

Automatic Detection and Classification of Mental Illnesses from General Social Media Texts
Anca Dinu and Andreea-Codrina Moldovan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 358

A Pre-trained Transformer and CNN Model with Joint Language ID and Part-of-Speech Tagging for
Code-Mixed Social-Media Text

Suman Dowlagar and Radhika Mamidi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367

Tracing Source Language Interference in Translation with Graph-Isomorphism Measures
Koel Dutta Chowdhury, Cristina España-Bonet and Josef van Genabith . . . . . . . . . . . . . . . . . . . . . 375

Decoupled Transformer for Scalable Inference in Open-domain Question Answering
Haytham Elfdaeel and Stanislav Peshterliev . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386

Towards Task-Agnostic Privacy- and Utility-Preserving Models
Yaroslav Emelyanov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394

Knowledge Discovery in COVID-19 Research Literature
Ernesto L. Estevanell-Valladares, Suilan Estevez-Velarde, Alejandro Piad-Morffis, Yoan Gutierrez,

Andres Montoyo, Rafael Muñoz and Yudivián Almeida Cruz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402

Online Learning over Time in Adaptive Neural Machine Translation
Thierry Etchegoyhen, David Ponce, Harritxu Gete and Victor Ruiz . . . . . . . . . . . . . . . . . . . . . . . . . 411

xv



Improving Character-Aware Neural Language Model by Warming up Character Encoder under Skip-
gram Architecture

Yukun Feng, Chenlong Hu, Hidetaka Kamigaito, Hiroya Takamura and Manabu Okumura . . . . 421

Interpretable Identification of Cybersecurity Vulnerabilities from News Articles
Pierre Frode de la Foret, Stefan Ruseti, Cristian Sandescu, Mihai Dascalu and Sebastien Travadel

428

Cross-lingual Offensive Language Identification for Low Resource Languages: The Case of Marathi
Saurabh Sampatrao Gaikwad, Tharindu Ranasinghe, Marcos Zampieri and Christopher Homan437

Relying on Discourse Analysis to Answer Complex Questions by Neural Machine Reading Comprehen-
sion

Boris Galitsky, Dmitry Ilvovsky and Elizaveta Goncharova . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444

A Dynamic Head Importance Computation Mechanism for Neural Machine Translation
Akshay Goindani and Manish Shrivastava . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454

Syntax and Themes: How Context Free Grammar Rules and Semantic Word Association Influence Book
Success

Henry Gorelick, Biddut Sarker Bijoy, Syeda Jannatus Saba, Sudipta Kar, Md Saiful Islam and
Mohammad Ruhul Amin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 463

SocialVisTUM: An Interactive Visualization Toolkit for Correlated Neural Topic Models on Social Media
Opinion Mining

Gerhard Hagerer, Martin Kirchhoff, Hannah Danner, Robert Pesch, Mainak Ghosh, Archishman
Roy, Jiaxi Zhao and Georg Groh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475

Apples to Apples: A Systematic Evaluation of Topic Models
Ismail Harrando, Pasquale Lisena and Raphael Troncy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 483

Claim Verification Using a Multi-GAN Based Model
Amartya Hatua, Arjun Mukherjee and Rakesh Verma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 494

Semi-Supervised and Unsupervised Sense Annotation via Translations
Bradley Hauer, Grzegorz Kondrak, Yixing Luan, Arnob Mallik and Lili Mou . . . . . . . . . . . . . . . . 504

Personality Predictive Lexical Cues and Their Correlations
Xiaoli He and Gerard de Melo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514

Evaluation Datasets for Cross-lingual Semantic Textual Similarity
Tomáš Hercig and Pavel Kral . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 524

Relation Extraction Using Multiple Pre-Training Models in Biomedical Domain
Satoshi Hiai, Kazutaka Shimada, Taiki Watanabe, Akiva Miura and Tomoya Iwakura . . . . . . . . . 530

Discussion Structure Prediction Based on a Two-step Method
Takumi Himeno and Kazutaka Shimada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .538

On the Usefulness of Personality Traits in Opinion-oriented Tasks
Marjan Hosseinia, Eduard Dragut, Dainis Boumber and Arjun Mukherjee . . . . . . . . . . . . . . . . . . . 547

xvi



Application of Deep Learning Methods to SNOMED CT Encoding of Clinical Texts: From Data Collec-
tion to Extreme Multi-Label Text-Based Classification

Anton Hristov, Aleksandar Tahchiev, Hristo Papazov, Nikola Tulechki, Todor Primov and Svetla
Boytcheva . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 557

Syntax Matters! Syntax-Controlled in Text Style Transfer
Zhiqiang Hu, Roy Ka-Wei Lee and Charu C. Aggarwal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 566

Transfer Learning for Czech Historical Named Entity Recognition
Helena Hubková and Pavel Kral . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 576

Personality Trait Identification Using the Russian Feature Extraction Toolkit
James R. Hull, Valerie Novak, C. Anton Rytting, Paul Rodrigues, Victor M. Frank and Matthew

Swahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 583

Semi-Supervised Learning Based on Auto-generated Lexicon Using XAI in Sentiment Analysis
Hohyun Hwang and Younghoon Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593

Multiple Teacher Distillation for Robust and Greener Models
Artur Ilichev, Nikita Sorokin, Irina Piontkovskaya and Valentin Malykh . . . . . . . . . . . . . . . . . . . . . 601

BERT Embeddings for Automatic Readability Assessment
Joseph Marvin Imperial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 611

Semantic-Based Opinion Summarization
Marcio Inácio and Thiago Pardo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619

Using Collaborative Filtering to Model Argument Selection
Sagar Indurkhya . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 629

Domain-Specific Japanese ELECTRA Model Using a Small Corpus
Youki Itoh and Hiroyuki Shinnou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 640

BERT-PersNER: A New Model for Persian Named Entity Recognition
Farane Jalali Farahani and Gholamreza Ghassem-Sani . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 647

Cross-lingual Fine-tuning for Abstractive Arabic Text Summarization
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