Question Answering

for the Curated Web

Tasks and Methods in QA over Knowledge Bases
and Text Collections




Synthesis Lectures on
Information Concepts,
Retrieval, and Services

Editor
Gary Marchionini, University of North Carolina, Chapel Hill

Synthesis Lectures on Information Concepts, Retrieval, and Services publishes short books on topics
pertaining to information science and applications of technology to information discovery,
production, distribution, and management. Potential topics include: data models, indexing theory
and algorithms, classification, information architecture, information economics, privacy and
identity, scholarly communication, bibliometrics and webometrics, personal information
management, human information behavior, digital libraries, archives and preservation, cultural
informatics, information retrieval evaluation, data fusion, relevance feedback, recommendation
systems, question answering, natural language processing for retrieval, text summarization,
multimedia retrieval, multilingual retrieval, and exploratory search.

Question Answering for the Curated Web: Tasks and Methods in QA over Knowledge
Bases and Text Collections

Rishiraj Saha Roy and Avishek Anand

2021

'Third Space, Information Sharing, and Participatory Design
Preben Hansen, Ina Fourie, and Anika Meyer
2021

Trustworthy Communications and Complete Genealogies: Unifying Ancestries for a
Genealogical History of the Modern World

Chirag Shah and Ryen W. White

2021

Trustworthy Communications and Complete Genealogies: Unifying Ancestries for a
Genealogical History of the Modern World

Reagan W. Moore

2021



Word Association Thematic Analysis: A Social Media Text Exploration Strategy
Michael Thelwall
2021

Simulating Information Retrieval Test Collections
David Hawking, Bodo Billerbeck, Paul Thomas, and Nick Craswell
2020

Automatic Disambiguation of Author Names in Bibliographic Repositories
Anderson A. Ferreira, Marcos André Gongalves, and Alberto H. F. Laender
2020

Compatibility Modeling: Data and Knowledge Applications for Clothing Matching
Xuemeng Song, Ligiang Nie, and Yinglong Wang
2019

Video Structure Meaning
Brian O’Connor and Rich Anderson
2019

Interactive IR User Study Design, Evaluation, and Reporting
Jiqun Liu and Chirag Shah
2019

'The Practice of Crowdsourcing
Omar Alonso

2019

Predicting Information Retrieval Performance
Robert M. Losee
2018

Framing Privacy in Digital Collections with Ethical Decision Making
Virginia Dressler

2018

Mobile Search Behaviors: An In-depth Analysis Based on Contexts, APPs, and Devices
Dan Wu and Shaobo Liang
2018

Images in Social Media: Categorization and Organization of Images and Their Collections
Susanne Drnager and Haakon Lund

2018

iii




iv

Exploring Context in Information Behavior: Seeker, Situation, Surroundings, and Shared
Identities

Naresh Kumar Agarwal
2017

Researching Serendipity in Digital Information Environments
Lori McCay-Peet and Elaine G. Toms
2017

Social Monitoring for Public Health
Michael J. Paul and Mark Dredze
2017

Digital Libraries for Cultural Heritage: Development, Outcomes, and Challenges from
European Perspectives

Tatjana Aparac-Jelsi¢

2017

iRODS Primer 2: Integrated Rule-Oriented Data System

Hao Xu, Terrell Russell, Jason Coposky, Arcot Rajasekar, Reagan Moore, Antoine de Torcy,
Michael Wan, Wayne Shroeder, and Sheau-Yen Chen

2017

Information Architecture: The Design and Integration of Information Spaces, Second
Edition

Wei Ding, Xia Lin, and Michael Zarro

2017

Fuzzy Information Retrieval
Donald H. Kraft and Erin Colvin
2017

Quantifying Research Integrity
Michael Seadle
2016

Incidental Exposure to Online News

Borchuluun Yadamsuren and Sanda Erdelez
2016

Web Indicators for Research Evaluation: A Practical Guide
Michael Thelwall
2016

Trustworthy Policies for Distributed Repositories
Reagan W. Moore, Hao Xu, Mike Conway, Arcot Rajasekar, Jon Crabtree, and Helen Tibbo
2016



'The Notion of Relevance in Information Science: Everybody knows what relevance is.
But, what is it really?

Tefko Saracevic
2016

Dynamic Information Retrieval Modeling
Grace Hui Yang, Marc Sloan, and Jun Wang
2016

Learning from Multiple Social Networks
Ligiang Nie, Xuemeng Song, and Tat-Seng Chua
2016

Scholarly Collaboration on the Academic Social Web
Dagqing He and Wei Jeng
2016

Scalability Challenges in Web Search Engines
B. Barla Cambazoglu and Ricardo Baeza-Yates
2015

Social Informatics Evolving
Pnina Fichman, Madelyn R. Sanfilippo, and Howard Rosenbaum
2015

On the Efficient Determination of Most Near Neighbors: Horseshoes, Hand Grenades,
Web Search and Other Situations When Close Is Close Enough, Second Edition

Mark S. Manasse

2015

Building a Better World with Our Information: The Future of Personal Information
Management, Part 3

William Jones

2015

Click Models for Web Search
Aleksandr Chuklin, Ilya Markov, and Maarten de Rijke
2015

Information Communication
Feicheng Ma
2015

Social Media and Library Services
Lorri Mon
2015




Analysis and Visualization of Citation Networks
Dangzhi Zhao and Andreas Strotmann
2015

'The Taxobook: Applications, Implementation, and Integration in Search: Part 3 of a
3-Part Series

Marjorie M.K. Hlava

2014

'The Taxobook: Principles and Practices of Building Taxonomies, Part 2 of a 3-Part Series
Marjorie M.K. Hlava
2014

Measuring User Engagement
Mounia Lalmas, Heather O’Brien, and Elad Yom-Tov
2014

'The Taxobook: History, Theories, and Concepts of Knowledge Organization, Part 1 of a
3-Part Series

Marjorie M.K. Hlava

2014

Children’s Internet Search: Using Roles to Understand Children’s Search Behavior
Elizabeth Foss and Allison Druin
2014

Digital Library Technologies: Complex Objects, Annotation, Ontologies, Classification,
Extraction, and Security

Edward A. Fox and Ricardo da Silva Torres

2014

Digital Libraries Applications: CBIR, Education, Social Networks, eScience/Simulation,
and GIS

Edward A. Fox and Jonathan P. Leidig

2014

Information and Human Values
Kenneth R. Fleischmann
2013

Multiculturalism and Information and Communication Technology
Pnina Fichman and Madelyn R. Sanfilippo
2013



Transforming Technologies to Manage Our Information: The Future of Personal
Information Management, Part II

William Jones

2013

Designing for Digital Reading
Jennifer Pearson, George Buchanan, and Harold Thimbleby
2013

Information Retrieval Models: Foundations and Relationships
Thomas Roelleke
2013

Key Issues Regarding Digital Libraries: Evaluation and Integration
Rao Shen, Marcos Andre Goncalves, and Edward A. Fox
2013

Visual Information Retrieval using Java and LIRE
Mathias Lux and Oge Marques
2013

On the Efficient Determination of Most Near Neighbors: Horseshoes, Hand Grenades,
Web Search and Other Situations When Close is Close Enough

Mark S. Manasse

2012

The Answer Machine
Susan E. Feldman
2012

Theoretical Foundations for Digital Libraries: The 5S (Societies, Scenarios, Spaces,
Structures, Streams) Approach

Edward A. Fox, Marcos André Gongalves, and Rao Shen

2012

'The Future of Personal Information Management, Part I: Our Information, Always and
Forever

William Jones

2012

Search User Interface Design
Max L. Wilson
2011

Information Retrieval Evaluation
Donna Harman

2011




viii
Knowledge Management (KIM) Processes in Organizations: Theoretical Foundations and
Practice

Claire R. Mclnerney and Michael E. D. Koenig
2011

Search-Based Applications: At the Confluence of Search and Database Technologies
Gregory Grefenstette and Laura Wilber
2010

Information Concepts: From Books to Cyberspace Identities
Gary Marchionini
2010

Estimating the Query Difficulty for Information Retrieval
David Carmel and Elad Yom-Tov
2010

iRODS Primer: Integrated Rule-Oriented Data System

Arcot Rajasekar, Reagan Moore, Chien-Yi Hou, Christopher A. Lee, Richard Marciano, Antoine
de Torcy, Michael Wan, Wayne Schroeder, Sheau-Yen Chen, Lucas Gilbert, Paul Tooby, and Bing
Zhu

2010

Collaborative Web Search: Who, What, Where, When, and Why
Meredith Ringel Morris and Jaime Teevan
2009

Multimedia Information Retrieval
Stefan Riger
2009

Online Multiplayer Games
William Sims Bainbridge
2009

Information Architecture: The Design and Integration of Information Spaces
Wei Ding and Xia Lin
2009

Reading and Writing the Electronic Book
Catherine C. Marshall
2009

Hypermedia Genes: An Evolutionary Perspective on Concepts, Models, and Architectures
Nuno M. Guimaries and Luis M. Carrico

2009




Understanding User-Web Interactions via Web Analytics
Bernard J. (Jim) Jansen
2009

XML Retrieval
Mounia Lalmas
2009

Faceted Search
Daniel Tunkelang
2009

Introduction to Webometrics: Quantitative Web Research for the Social Sciences
Michael Thelwall
2009

Exploratory Search: Beyond the Query-Response Paradigm
Ryen W. White and Resa A. Roth
2009

New Concepts in Digital Reference
R. David Lankes
2009

Automated Metadata in Multimedia Information Systems: Creation, Refinement, Use in

Surrogates, and Evaluation
Michael G. Christel
2009




© Springer Nature Switzerland AG 2022

Reprint of original edition © Morgan & Claypool 2022

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in
any form or by any means—electronic, mechanical, photocopy, recording, or any other except for brief quotations

in printed reviews, without the prior permission of the publisher.

Question Answering for the Curated Web: Tasks and Methods in QA over Knowledge Bases
and Text Collections

Rishiraj Saha Roy and Avishek Anand

ISBN: 978-3-031-79511-4 paperback
ISBN: 978-3-031-79512-1 ebook
ISBN: 978-3-031-79513-8 hardcover

DQOI 10.1007/978-3-031-79512-1

A Publication in the Springer series
SYNTHESIS LECTURES ON INFORMATION CONCEPTS, RETRIEVAL, AND SERVICES

Lecture #76

Series Editor: Gary Marchionini, University of North Carolina, Chapel Hill
Series ISSN

Print 1947-945X  Electronic 1947-9468


www.morganclaypool.com

Question Answering

for the Curated Web
Tasks and Methods in QA over Knowledge Bases
and Text Collections

Rishiraj Saha Roy

Max Planck Institute for Informatics, Saarbruecken, Germany

Avishek Anand

Leibniz University, Hannover, Germany

SYNTHESIS LECTURES ON INFORMATION CONCEPTS, RETRIEVAL,
AND SERVICES #76




ABSTRACT

Question answering (QA) systems on the Web try to provide crisp answers to information needs
posed in natural language, replacing the traditional ranked list of documents. QA, posing a mul-
titude of research challenges, has emerged as one of the most actively investigated topics in infor-
mation retrieval, natural language processing, and the artificial intelligence communities today.
'The flip side of such diverse and active interest is that publications are highly fragmented across
several venues in the above communities, making it very difficult for new entrants to the field
to get a good overview of the topic. Through this book, we make an attempt towards mitigat-
ing the above problem by providing an overview of the state-of-the-art in question answering.
We cover the twin paradigms of curated Web sources used in QA tasks — trusted text collec-
tions like Wikipedia, and objective information distilled into large-scale knowledge bases. We
discuss distinct methodologies that have been applied to solve the QA problem in both these
paradigms, using instantiations of recent systems for illustration. We begin with an overview of
the problem setup and evaluation, cover notable sub-topics like open-domain, multi-hop, and
conversational QA in depth, and conclude with key insights and emerging topics. We believe
that this resource is a valuable contribution towards a unified view on QA, helping graduate
students and researchers planning to work on this topic in the near future.

KEYWORDS

question answering, knowledge bases, text collections
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Preface

Receiving direct answers from Web search engines and personal assistants has become an in-
tegral part of a user’s digital experience today. The goal of this book is to satisfy curious minds
about this hot topic and help newcomers get started into their own research on QA systems
over structured and unstructured sources on the Web. The book is not meant to be a compre-
hensive survey of the vast body of work on question answering, but rather as a direct initiator
to the state-of-the-art in the field of QA for the curated Web. As a result, it has a bias towards
very recent works published at prominent venues in the IR, NLP, or AI communities. The book
skips the detailed pipelines in individual research papers in favor of abstractions from different
families of methods under a unified terminology. Within each sub-topic, we try to cover distinct
methodologies using specific system instantiations as support. Given a question and a knowl-
edge source, the goal is to tease apart the embellishments and formal notation and get across the
core process of deriving the answer. The book closely follows the SIGIR 2020 tutorial by the

authors on the same topic.

Rishiraj Saha Roy and Avishek Anand
August 2021
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