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ABSTRACT

Labelling data is one of the most fundamental activities in science, and has underpinned prac-
tice, particularly in medicine, for decades, as well as research in corpus linguistics since at least
the development of the Brown corpus. With the shift towards Machine Learning in Artificial
Intelligence (Al), the creation of datasets to be used for training and evaluating Al systems, also
known in Al as corpora, has become a central activity in the field as well.

Early Al datasets were created on an ad-hoc basis to tackle specific problems. As larger and
more reusable datasets were created, requiring greater investment, the need for a more systematic
approach to dataset creation arose to ensure increased quality. A range of statistical methods were
adopted, often but not exclusively from the medical sciences, to ensure that the labels used were
not subjective, or to choose among difterent labels provided by the coders. A wide variety of
such methods is now in regular use. This book is meant to provide a survey of the most widely
used among these statistical methods supporting annotation practice.

As far as the authors know, this is the first book attempting to cover the two families of
methods in wider use. The first family of methods is concerned with the development of labelling
schemes and, in particular, ensuring that such schemes are such that sufficient agreement can
be observed among the coders. The second family includes methods developed to analyze the
output of coders once the scheme has been agreed upon, particularly although not exclusively
to identify the most likely label for an item among those provided by the coders.

'The focus of this book is primarily on Natural Language Processing, the area of Al devoted
to the development of models of language interpretation and production, but many if not most
of the methods discussed here are also applicable to other areas of Al, or indeed, to other areas
of Data Science.

KEYWORDS

statistics, corpus annotation, agreement, coefficients of agreement, probabilistic an-
notation models, variational autoencoders, latent models, neural models for learning
from the crowd
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Preface

When, almost 15 years ago, two of us (Massimo and Ron) completed what was to become our
(Artstein and Poesio, 2008) paper, we felt elated at reaching a milestone after three years of hard
work. But we were also aware that the stage we had reached, on the one hand, left a number
of open questions, particularly about the interpretability of coefficients of agreement. On the
other hand, it failed to cover important areas of research within the field of statistical methods
for annotation analysis, such as latent models of agreement or probabilistic annotation models,
which we felt could make important contributions to data creation and use within Computa-
tional Linguistics even though, at the time, it had only begun being experimented with in such
pioneering work as Beigman Klebanov and Beigman (2009), Bruce and Wiebe (1999), Carpen-
ter (2008), and Reidsma and Carletta (2008). 2008 was also the year of the seminal paper by
Snow et al. (2008) that started the crowdsourcing revolution in Natural Language Processing
(NLP), in which such methods were to play an essential role. We were therefore delighted when,
many years later, Graeme Hirst and Mike Morgan offered us the opportunity to make further
progress along the path begun in that paper. This book is the result of that progress.

As the 2008 paper covered the material in its scope—coeflicients of agreement—in a, we
thought, reasonably thorough way; and, as even more thorough works covering that material
have appeared since, such as Gwet (2014), we didn't attempt to expand our coverage of that
topic much in this book. We merely aimed to incorporate some material that had been left out
in the original paper and to update the presentation to take into account more recent proposals,
e.g., on unitizing. Our effort focused instead primarily on covering methods that had not been
covered at all in the 2008 paper, also because meanwhile those techniques have become much
more widespread in NLP. We hope this book offers as accessible an introduction to latent models
of agreement, probabilistic models of aggregation, and learning directly from multiple coders,
as the 2008 paper did for coeflicients of agreement.

Silviu Paun, Ron Artstein, and Massimo Poesio
September 2021
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