
Metaphor
A Computational Perspective



Synthesis Lectures on Human
Language Technologies

Editor
Graeme Hirst,University of Toronto

Synthesis Lectures on Human Language Technologies is edited by Graeme Hirst of the University
of Toronto. e series consists of 50- to 150-page monographs on topics relating to natural language
processing, computational linguistics, information retrieval, and spoken language understanding.
Emphasis is on important new techniques, on new applications, and on topics that combine two or
more HLT subfields.

Metaphor: A Computational Perspective
Tony Veale, Ekaterina Shutova, and Beata Beigman Klebanov
2016

Grammatical Inference for Computational Linguistics
Jeffrey Heinz, Colin de la Higuera, and Menno van Zaanen
2015

Automatic Detection of Verbal Deception
Eileen Fitzpatrick, Joan Bachenko, and Tommaso Fornaciari
2015

Natural Language Processing for Social Media
Atefeh Farzindar and Diana Inkpen
2015

Semantic Similarity from Natural Language and Ontology Analysis
Sébastien Harispe, Sylvie Ranwez, Stefan Janaqi, and Jacky Montmain
2015

Learning to Rank for Information Retrieval and Natural Language Processing, Second
Edition
Hang Li
2014

Ontology-Based Interpretation of Natural Language
Philipp Cimiano, Christina Unger, and John McCrae
2014



iv

Automated Grammatical Error Detection for Language Learners, Second Edition
Claudia Leacock, Martin Chodorow, Michael Gamon, and Joel Tetreault
2014

Web Corpus Construction
Roland Schäfer and Felix Bildhauer
2013

Recognizing Textual Entailment: Models and Applications
Ido Dagan, Dan Roth, Mark Sammons, and Fabio Massimo Zanzotto
2013

Linguistic Fundamentals for Natural Language Processing: 100 Essentials from
Morphology and Syntax
Emily M. Bender
2013

Semi-Supervised Learning and Domain Adaptation in Natural Language Processing
Anders Søgaard
2013

Semantic Relations Between Nominals
Vivi Nastase, Preslav Nakov, Diarmuid Ó Séaghdha, and Stan Szpakowicz
2013

Computational Modeling of Narrative
Inderjeet Mani
2012

Natural Language Processing for Historical Texts
Michael Piotrowski
2012

Sentiment Analysis and Opinion Mining
Bing Liu
2012

Discourse Processing
Manfred Stede
2011

Bitext Alignment
Jörg Tiedemann
2011

Linguistic Structure Prediction
Noah A. Smith
2011



v

Learning to Rank for Information Retrieval and Natural Language Processing
Hang Li
2011

Computational Modeling of Human Language Acquisition
Afra Alishahi
2010

Introduction to Arabic Natural Language Processing
Nizar Y. Habash
2010

Cross-Language Information Retrieval
Jian-Yun Nie
2010

Automated Grammatical Error Detection for Language Learners
Claudia Leacock, Martin Chodorow, Michael Gamon, and Joel Tetreault
2010

Data-Intensive Text Processing with MapReduce
Jimmy Lin and Chris Dyer
2010

Semantic Role Labeling
Martha Palmer, Daniel Gildea, and Nianwen Xue
2010

Spoken Dialogue Systems
Kristiina Jokinen and Michael McTear
2009

Introduction to Chinese Natural Language Processing
Kam-Fai Wong, Wenjie Li, Ruifeng Xu, and Zheng-sheng Zhang
2009

Introduction to Linguistic Annotation and Text Analytics
Graham Wilcock
2009

Dependency Parsing
Sandra Kübler, Ryan McDonald, and Joakim Nivre
2009

Statistical Language Models for Information Retrieval
ChengXiang Zhai
2008



Reprint of  original edition © Morgan & Claypool 2016 

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.

Metaphor: A Computational Perspective

Tony Veale, Ekaterina Shutova, and Beata Beigman Klebanov

ISBN: 978-3-031-01032-3 paperback
ISBN: 978-3-031-02160-2 ebook

DOI 10.1007/978-3-031-02160-2

A Publication in the Springer series
SYNTHESIS LECTURES ON HUMAN LANGUAGE TECHNOLOGIES

Lecture #31
Series Editor: Graeme Hirst, University of Toronto
Series ISSN
Print 1947-4040 Electronic 1947-4059

© Springer Nature Switzerland AG 2022



Metaphor
A Computational Perspective

Tony Veale
University College Dublin

Ekaterina Shutova
University of Cambridge

Beata Beigman Klebanov
Educational Testing Service

SYNTHESIS LECTURES ON HUMAN LANGUAGE TECHNOLOGIES #31



ABSTRACT
e literary imagination may take flight on the wings of metaphor, but hard-headed scientists are
just as likely as doe-eyed poets to reach for a metaphor when the descriptive need arises. Meta-
phor is a pervasive aspect of every genre of text and every register of speech, and is as useful for
describing the inner workings of a “black hole” (itself a metaphor) as it is the affairs of the human
heart. e ubiquity of metaphor in natural language thus poses a significant challenge for Natu-
ral Language Processing (NLP) systems and their builders, who cannot afford to wait until the
problems of literal language have been solved before turning their attention to figurative phenom-
ena. is book offers a comprehensive approach to the computational treatment of metaphor and
its figurative brethren—including simile, analogy, and conceptual blending—that does not shy
away from their important cognitive and philosophical dimensions. Veale, Shutova, and Beigman
Klebanov approach metaphor from multiple computational perspectives, providing coverage of
both symbolic and statistical approaches to interpretation and paraphrase generation, while also
considering key contributions from philosophy on what constitutes the “meaning” of a metaphor.
is book also surveys available metaphor corpora and discusses protocols for metaphor annota-
tion. Any reader with an interest in metaphor, from beginning researchers to seasoned scholars,
will find this book to be an invaluable guide to what is a fascinating linguistic phenomenon.

KEYWORDS
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Preface
e aim of this book is to introduce metaphor research to the wider NLP community, and to
survey the state-of-the-art in computational methods in a way that may also be helpful to those
approaching metaphor from a perspective that is not principally informed by work in Artificial In-
telligence (AI). We focus on the history, methods, and goals of past research into this fascinating
phenomenon in the hope of making metaphor a more accessible topic of future research, thereby
pushing it further up the NLP community’s wait-list. Our treatment will provide a condensed
history of metaphor research that introduces the main theories of metaphor that survive, in one
form or another, in contemporary analysis. Our coverage will include the main AI contributions
to the field, which are modern attempts to give algorithmic form to views on metaphor that range
from the ancient to the contemporary. And, just as contemporary AI research has taken on a dis-
tinctly web-colored hue, we shall explore the role of the Web in metaphor research, both as a
source of data and as a computational platform for our metaphor-capable NLP systems. Compu-
tational linguistics and AI alike have each embraced statistical models as a means of improving
robustness, exploiting rich veins of user data, and reducing a system’s dependence on hand-crafted
knowledge and rules. Metaphor research offers no exception to this trend, and so our book will
also explore the role of statistical approaches in the analysis of metaphorical language. Since such
approaches are ultimately only as good as the data over which they operate, we shall also focus on
the contributions of corpus linguistics to the construction of annotated metaphor corpora. Finally,
we shall draw these strands together to offer an application-oriented view of metaphor, asking
whether there is a killer application for metaphor research, and whether (and how) computational
approaches to metaphor can help advance not only the field of NLP, but other fields as well, such
as the social sciences and education.

e ultimate goal of this book is not to make you believe, as we do, that metaphor is the very
soul of language, though the growing field of metaphor research is always eager to welcome new
converts. We will consider this book a success if readers take away a desire to address metaphor
head on, in some form or another in their research, and find in this book the necessary tools to
make this engagement a practical reality.

Tony Veale, Ekaterina Shutova, and Beata Beigman Klebanov
January 2016
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