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Resumen: Esta tesis doctoral se centra en la tarea de generacién automatica de
resiumenes de textos, proponiendo la herramienta COMPENDIUM. Esta herramienta
tiene en cuenta los principios cognitivos que explican cémo generan resimenes los
humanos, pero también aporta una componente computacional que permite su au-
tomatizacién. La evaluacién de COMPENDIUM sobre diferentes géneros textuales y
dominios, y su aplicacién a las tareas de biisqueda de respuestas, mineria de opin-
iones y clasificaciéon de textos, demuestra que los resimenes automaticos generados
con COMPENDIUM son beneficiosos tanto para los usuarios, como para otras aplica-
ciones de basadas en Tecnologias del Lenguaje Humano.
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Abstract: The research work carried out in this thesis focuses on Text Summari-
sation, proposing and developing COMPENDIUM Text Summarisation tool. This tool
takes into account the cognitive perspective, that provides insights of how humans
summarise, as well as computational issues needed for its automation. For evaluating
COMPENDIUM, we selected different corpora belonging to a wide range of domains
and textual genres. Moreover, we also performed an extrinsic evaluation, applying
COMPENDIUM to three Human Languages Technologies tasks: question answering,
opinion minng and text classification. The results obtained show that the generated
summaries are very appropriate both for individual users as well as for other Human
Language Technologies applications.
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The main goal of this thesis is to analyse,

In the current society, information plays a
crucial role that brings competitive advan-
tages to users, when it is managed correctly.
However, due to the vast amount of available
information, users cannot cope with it, and
therefore new methods and approaches based
on Human Language Technologies (HLT) are
essential to process all the information in an
effective and efficient manner. Text Summari-
sation (TS) is a research area in the context of
HLT whose goal is to process, synthesise and
present the information to users, avoiding the
arduous task of having to read everything, as
well as facilitating the process of guiding the
user in what it is important in texts.
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develop and research into new techniques and
approaches for Text Summarisation. There-
fore, after analysing the main techniques and
approaches in TS, as well as the existing
evaluation methods, COMPENDIUM TS tool
is proposed and developed. Our TS tool is
based on a cognitive perspective (Van Dijk,
1980), (Van Dijk and Kintsch, 1983) that pro-
vides insights of how humans summarise, but
in addition, it takes into account computa-
tional issues needed for its automation (Hovy,
2005).

2. Thesis Overview

This thesis is organised in several chapters,
each of them focusing on a specific issue
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within the Text Summarisation (TS) research
area.

» Chapter 2 (Text Summarisation)
provides the state of the art in T'S. This
comprises the analysis of a wide range
of methods and approaches for different
summary types and scenarios, together
with a review of existing corpora and the
most relevant conferences with regard to
this task.

» Chapter 3 (Text Summarisation
Evaluation) contains the state of the
art in the evaluation of summaries. It
explains in detail the aspects concern-
ing the evaluation of summaries, ex-
plaining the existing types for evaluat-
ing summaries, but focusing on the in-
trinsic assessment of summaries. The ex-
isting methods and tools for evaluating
summaries, as well as their advantages
and disadvantages are discussed. In ad-
dition, the use of crowdsourcing services
in the context of TS evaluation is also
explained.

» Chapter 4 (COMPENDIUM Text
Summarisation Tool) provides the
theoretical background behind the pro-
cess of summarisation from a cognitive
perspective. Taking this perspective as
a basis, COMPENDIUM is proposed as a
TS tool able to generate different types
of summaries. A general overview of the
suggested TS tool, as well as the stages
involving COMPENDIUM are explained.

» Chapter 5 (Evaluation and Experi-
ments) contains the evaluation environ-
ment, the experiments carried out, and
the results obtained by COMPENDIUM.
Firstly, the different methods and tech-
niques COMPENDIUM employs are anal-
ysed. Then, the TS tool as a whole is
evaluated in an intrinsic manner with-
in different domains and types of sum-
maries.

» Chapter 6 (COMPENDIUM in Hu-
man Language Technology Appli-
cations) analyses the influence of com-
PENDIUM (i.e., text summaries) in oth-
er HLT applications, and serves as the
extrinsic evaluation of the tool. Specifi-
cally, we applied COMPENDIUM to opin-
ion mining, question answering and text
classification.
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» Chatper 7 (Conclusion and Work
in Progress) draws the main conclu-
sions of this research work and the main
contributions of this thesis. It also ad-
dresses the research that is being con-
ducted at the moment, as well as some
issues that will be faced in the future. Fi-
nally, a list of the relevant publications
is also provided.

= Finally, the annexe “Sintesis en
castellano” provides a summary of the
thesis in Spanish. This synthesis con-
tains the main contributions and find-
ings, as well as it explains the most rel-
evant experiments carried out and the
results obtained.

3. Main Contributions

With the background, reasoning and experi-
ments conducted in this thesis, the proposed
techniques employed in COMPENDIUM were
shown appropriate for the generation of sum-
maries. Furthermore, its assessment both in-
trinsically (i.e., with respect to the content
and quality of the generated summaries) with
different types of texts, as well as extrin-
sically, by integrating it into HLT applica-
tions, proved that the resulting summaries
were good enough to be used on their own,
as well as for being beneficial to other HLT
applications.

Summing up all the research work car-
ried out in this thesis, the main contributions
were:

= Analysis of the state of the art
with respect to the approaches and
methods for generating summaries

From the exhaustive analysis performed,
we were able to come up with some in-
sights concerning the directions of TS
for the next years. This is related to the
Web 2.0 and all the types of new textual
genres that have appeared: reviews, fo-
rums, wikis, blogs, etc. It will be of cru-
cial importance to study methods and
approaches that are capable of provid-
ing summaries from such types of texts.
Moreover, the large amount of informa-
tion provided by people with different
backgrounds, and in different languages
will lead to the urgent need of carry-
ing out research into abstractive sum-
marisation, as well as multi-lingual and
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cross-lingual summarisation techniques.
This will allow TS approaches to man-
age the available information more ef-
ficiently, and enrich the resulting sum-
maries with related information stated
in different languages, formats, and with
different intentions.

Analysis of the state of the art in
the evaluation of summaries

Despite the large number of methods
and tools for carrying out TS, at present,
the evaluation of summaries is still a
challenging issue and very difficult to
tackle, even for humans. The inherent
subjectivity associated to the TS pro-
cess means that two humans can assess
the same summary differently. The rea-
son why this occurs is because each us-
er has a specific interest or a different
knowledge. In recent years, approaches
have started to focus on the automatic
evaluation of several aspects more relat-
ed to the quality of the summary and
not so much in its content.

Research into novel techniques and
approaches for TS

In this thesis, we have proposed and
study different novel methods for gen-
erating summaries. Concerning the re-
dundancy problem, we proved that tex-
tual entailment is appropriate for iden-
tifying and discarding repeated informa-
tion. Further on, we analysed the Code
Quantity Principle (Givén, 1990) as a
cognitive-based feature for detecting rel-
evant information in documents, obtain-
ing successful results once the topics of
the documents have been identified in
the first place. Finally, we analysed the
use of word graphs to compress and
fuse information, and we suggest a new
type of summaries (abstractive-oriented)
which combines extractive and abstrac-
tive information and goes beyond the
simple selection of sentences.

Proposal and development of COM-
PENDIUM TS tool

In light of the aforementioned tech-
niques that were shown appropriate for
the generation of summaries, we devel-
oped COMPENDIUM TS tool, which re-
lies on different stages and it is able
to generate several types of summaries.
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The stages involved in COMPENDIUM
can be grouped into two categories.
On the one hand, there are a set of
core stages, which constitute the cen-
tral part of COMPENDIUM. These stages
are: surface linguistic analysis; redun-
dancy detection; topic identification; rel-
evance detection; and summary gener-
ation, and they are mainly responsi-
ble for detecting and removing redun-
dant information, determining the top-
ic or topics of the document, and final-
ly, identifying relevant information. On
the other hand, there are several addi-
tional stages (query similarity; subjec-
tive information detection; and infor-
mation compression and fusion), which
specifically deal with a type of summa-
ry: query-focused; sentiment-based; and
abstractive-oriented.

Evaluation of COMPENDIUM

In order to verify the appropriateness of
the proposed TS method, the content
and the quality of summaries generated
with COMPENDIUM have to be evaluat-
ed. It has been shown that COMPENDI-
UM achieves competitive results with re-
spect to the state of the art in TS. Fur-
thermore, from the extensive evaluation
carried out we can draw some interest-
ing conclusion about its strong and weak
points.

Regarding its strengthens, COMPENDIUM
generates different kinds of summaries,
by employing the same core stages, and
adding specific additional stages. In ad-
dition, the proposed techniques have
been proven to work successful in a vari-
ety of domains and types of texts, such
as newswire, blogs, image captions and
medical research papers. In contrast, its
main limitations involve two issues. On
the one hand, multi-document summari-
sation has to be approached employing
a different strategy, since it has been
proved that the current one does not
lead to very good results. On the oth-
er hand, it is crucial to incorporate se-
mantic information in the process of TS,
in order to be able to generalise and ob-
tain new information, that can be lat-
er used for abstract generation. Finally,
it is worth stressing upon the fact that,
although at the moment, COMPENDIUM
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is mono-lingual, it would be feasible to
extent it to other languages, given that
the language-specific resources involved
in the process of T'S are available for the
target language.

= Integration of COMPENDIUM in
HLT applications: opinion mining,
question answering and text classi-
fication

Once the summaries generated with
COMPENDIUM have been evaluated, it is
important to analyse to what extent it
can be integrated into other HLT appli-
cations. In light of this, we showed the
benefits of combining our TS tool with
opinion mining, question answering and
text classification.

Regarding the first task, COMPENDI-
UM was used to improve the summaries
generated only using an opinion min-
ing tool, without taking into account
any summarisation technique. In the sec-
ond task, question answering, it was
found that when using query-focused
summaries generated with COMPENDI-
UM instead of search engine snippets
in a Web-based question answering ap-
proach, its performance increased. Final-
ly, concerning text classification, we em-
ployed summaries to filter noisy informa-
tion from documents, and to be able to
correctly predict a review’s rating.

In conclusion, the research carried out in
this thesis reveal the importance of taking
into consideration different types of features
and techniques derived from distinct perspec-
tives (statistical, cognitive, linguistic)(Lloret
et al., 2008), (Lloret and Palomar, 2009). The
combination and integration of the proposed
techniques leads to the implementation of a
TS tool, COMPENDIUM, capable of produc-
ing a wide range of summaries automatically.
The results obtained demonstrate that the
tool is competitive and the generated sum-
maries can be very useful for individuals as
well as for applications.

4. Additional Information

Ph.D Thesis in Computer Science, specifical-
ly in the field of Computational Linguistics,
written by Elena Lloret Pastor under the su-
pervision of Dr. Manuel Palomar Sanz. The
author was examined on June 20th, 2011 by
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a panel formed by Dr. Isidro Ramos (Uni-
vesidad Politécnica de Valencia), Dr. Paloma
Moreda (Universidad de Alicante), Dr. Rus-
lan Mitkov (University of Wolverhampton),
Dr. Pablo Gervas (Universidad Complutense
de Madrid) and Dr. Rafael Munoz (Universi-
dad de Alicante). The grade obtained was So-
bresaliente Cum Laude por unanimidad, with
the European PhD award!.
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