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Abstract. This work presents a social network analysis based on en-
tities extracted from a Portuguese book on Freemasonry. The book is
processed with text mining techniques. Named entities are identified
and extracted and a network model comprised of entities, represented
by nodes, and their co-occurences in the same sentences, represented by
weighted links is studied. Some network patterns, such as the internal
structure of a network community, are explored and visualized through
word cloud and graph representations. The results indicate that the ap-
plied text mining procedure is able to extract most entities from the text
book despite some current limitations that still need to be improved. The
social network analysis identifies reasonable connections between some
well known entities.
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1 Introduction

Social network analysis (SNA) is used not only to detect clusters or communities
but also to identify central actors in social networks. In several fields, the network
information — the set of actors and their relationships — is implicitly stored in
unstructured natural-language documents [5]. Therefore, text mining techniques
(TM), such as information extraction, are required to pre-process the texts in
order to extract the social entities and the relations between them. One potential
application for this is to provide a book’s second screen and to help readers
understanding books more easily and even have the oportunity to link what
they are reading with other information sources.
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Methods and techniques from text mining have been developed and applied
to natural language text with the purpose of extracting meaningful and useful in-
formation from these unstructured texts [2, 3]. Most text mining tools developed
are applicable to English literature. Hence, free text mining tools for Portuguese
literature are still difficult to find. Furthermore, when employing information
extraction technology to discover knowledge in text, the text language is impor-
tant, since the text mining tools must be adapted to the problem and to the
particular network under study [7].

Three important contributors to text mining are the fields of Natural Lan-
guage Processing (NLP), Information Extraction (IE) and Information Retrieval
(IR) [4, 9]. One example of IE is the Named Entity Recognition which is consid-
ered an initial step to perform other tasks, such as relation extraction, classifica-
tion or/and topic modeling [2]. The IE techniques are mostly based on pattern
matching but an alternative approach using semantic relations has already been
studied by the TM community [1, 6]. On the other hand, techniques as tokeniza-
tion, morphological or lexical analysis, syntactic analysis and semantical analysis
are considered components of Natural Language Processing (NLP), whose com-
plexity becomes apparent when it is possible to tag a word with more than one
part of speech [4].

Although the natural language offers some patterns that could and should
be used to extract information from unstructured texts, text mining still poses
many challenges due to the ambiguous features of natural language.

In this work, we process a book about the Portuguese Freemasonry and
its important connections to political organizations and individual actors [10].
The book has been fully digitalized with optical character recognition and then
processed using text mining techniques and social network analysis. The aim is
to explore the potential to use available data mining tools to identify and target
social networks or central network actors [8] in the Portuguese society. The long
term aim is to exploit features from the vast collection of textual sources in the
subject, such as newspapers, magazines, books and web pages.
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