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Nowadays, the Internet is the chosen medium for disseminating information that is then used to solve a wide
range of problems. However, as the amount of data stored grows, its administration becomes more difficult and
users begin to suffer from the so-called information overload. Many are the sectors that, affected by this
phenomenon, do not find a solution to the problem.

The use, availability and development of technology in recent decades have facilitated the collection of
information and allowed the generation of large data repositories. In recent years, repositories of text documents,
such as the Web for example, have gained more attention.

Given the exponential growth in the volume of textual information, it became essential to have automatic tools
that, based on the original information, differentiate what is essential from what is not. Not all information has
the same level of relevance. Not only in terms of content, but also in terms of interests.

To obtain text summaries automatically can constitute the solution to this problem, especially in those areas of
science, such as medicine, in which research and dissemination of information are fundamental for its
development.

This thesis develops two different strategies to build automatic summaries of texts using Soft Computing
techniques. The first uses a Particle Swarm Optimization technique that, from the vectorial representation of the
texts, constructs an extractive summary combining adequately several punctuation metrics. The second strategy
is related to the study of causality inspired with the management of uncertainty by the Fuzzy Logic. Here, the
analysis of the texts is carried out through the construction of a graph by means of which the most important
causal relationships are obtained together with the temporal restrictions that affect their interpretation. Both
strategies fundamentally imply the classification of the information and reduce the volume of the text
considering the recipient of the summary constructed in each case.

The emphasis of this thesis lays on the combination of approaches. On the one hand, identifying the criteria that
the user uses when selecting the relevant parts of a document. On the other hand, constructing a graph as from
textual patterns useful in decision making. In order to carry out the case of study, several medical documents
were obtained from the Internet, an area where a mobile application was developed to prevent common errors in
the administration of time-dependent drugs.

This thesis is divided into five chapters and two appendices:

e Chapter 1 presents an introduction to the topic of the thesis. This initial chapter defines the main
objectives, and contributions. In addition, the scientific publications supporting this work are detailed.

e  Chapter 2 begins with a general description of Artificial Intelligence, Computational Linguistic, Natural
Language Processing, and Text Mining. Then, a study and analysis of the text pre-processing tasks and
alternatives of representation of documents are presented. The two most important types of automatic
summaries are introduced, emphasising theirs differences. Towards the end of the chapter, the most
commonly used scoring metrics for extractive summaries, as well as the document representation used
in the next chapter, are detailed.

e  Chapter 3 describes an alternative method that permits generating extractive summaries of documents
by properly weighting punctuation characteristics of the sentences. The main aspect of the proposed
method is the identification of those characteristics that are closest to the criteria used by the human
when summarizing. This chapter begins introducing the optimization techniques, with emphasis on
Particle Swarm Optimization used for the development of the proposed method.

! Full text available at http://sedici.unlp.edu.ar/handle/10915/74098
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Chapter 4 develops the concepts of causality and temporality, describing the reasons why it is
interesting to study them. In this chapter, specific content will be extracted from medical documents. A
mechanism will be provided for the extraction and representation of causal sentences affected by
temporary restrictions, whose main benefited area will be medicine.

Chapter 5 summarizes the conclusions and discusses future lines of work.

Appendix 1 describes how the technique developed in Chapter 3 can be applied to obtain classification
rules, and Appendix 2 details the process of the corpus construction used in that chapter.

The main scientific publications that support this thesis are the following:
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Evaluation of causal sentences in automated summaries. In 2017 IEEE International Conference on
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Laura Lanzarini, Augusto Villa Monte, Aurelio F. Bariviera, and Patricia Jimbo Santana. Simplifying
credit scoring rules using LVQ+PSO. Kybernetes, 46(1):8-16, 2017

Augusto Villa Monte, Laura Lanzarini, Aurelio F. Bariviera, and Jos¢ A. Olivas. Obtaining and
evaluation of extractive summaries from stored text documents. In Proceedings of the Third Conference
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Intelligence (ICAI’18), located at 2018 World Congress in Computer Science, Computer Engineering,
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