
INTRODUCTION TO THE SPECIAL ISSUE
 “ADVANCES IN TEXTUAL DATA ANALYSIS

 AND TEXT MINING”

Textual data analysis has been developed since the 1950s, but only in the mid-1960s
did the increasing use of computers enable the expansion of software with
standardised procedures and the application of these techniques in the fields of
social science and marketing.

The subjects that contributed significantly to the development of textual data
analysis (TDA) and text mining (TM) are linguistics, statistics, and computer
science. Over time, the procedures for the TDA have been refined, with proposals
for the segmentation of texts, the development of linguistic resources, the creation
of lexicons and concordance analysis. Since the 1990s, TM has developed
considerably, owing to the growing impact of the internet and the enormous amount
of texts available - mainly in online documents, e-books, journals, technical reports
and digital libraries. The aims of TM are to extract relevant information and to
categorise documents from large collections of unstructured textual data. The most
popular applications are in the automatic recognition of unsolicited e-mail (spam),
the automatic indexing of web pages according to topics, the content management
of messages from customers (customer relationship management), and the e-
recruitment for the management of human resources.

The authors of this special issue have been taught for two years in an
international school of TDA and TM, hosted by the University of Rome “La
Sapienza”, that has stimulated great interest for his interdisciplinary approach.
Here, they provide a showcase of studies which are very different from each other
yet complementary. These studies represent the state of the art in the field of
unstructured data. This special issue, then, aims to provide a testimony of a mature
and highly multidisciplinary scientific subject. The papers are addressed to
scholars interested in automatic text analysis and natural language processing,
both as researchers in the field and as users of software.

Collaborations among scientists have been increasing in the last decades,
and since 1990 a group of researchers, coming mostly from France, Italy and Spain,
have planned to meet every two years at the so-called JADT Conference (Journées
internationales d’Analyse statistique des Données Textuelles), in order to discuss
methods, models and applications in the field of TDA and TM. Since the early days,
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the group of JADT scholars has focused on statistical methods. The first proposals
for the exploration of textual data were developed by young mathematicians and
statisticians, who elaborated the correspondence analysis of lexical tables and the
automatic classification of documents. Over the years, the JADT community has
extended to other european and extra-european countries, creating interesting
synergies with linguists, sociologists, psychologists and specialists in communication
sciences. The papers selected by the reading committee (about 60% of those sent)
were approximately 120 for each edition: Italians authored about one third of these
accepted papers, with contributions from both a methodological and applicative
viewpoint.

The first part of the work focuses on the main steps of the automatic processing
of texts. Linguistic resources are used for the extraction of meta-information on the
possible strategies to be implemented in accordance with the goals of research and
the validation of results when these are viewed in optimal subspaces.

The paper by Sergio Bolasco illustrates the principles and techniques of the
automatic analysis of textual data (AATD), which is an essential step in its
processing of unstructured data. The author distinguishes AATD, heir to the
qualitative analysis of the content, from TM, a set of tools for extracting information.
Recalling the main features available in software for TM, the author shows the
potential of these methods through the illustration of a case study. In particular,
Bolasco focuses on different cognitive contributions as these are determined by the
unit of analysis chosen, where the increase of complexity of the basic unit of analysis
determines an increase in the possibility of providing meaningful representations
of the contents of a collection of texts. The application focuses on the analysis of the
language of gastronomic critique; on the individuation of typologies of cuisine in
Italy; on examples of fuzzy categorisation of reviews of eating places; and on the
construction of grammars for the recognition of complex structures such as those
used in menu entries.

Isabella Chiari and Tullio De Mauro explain in detail the meaning of a
linguistic resource, in its construction and in its structure. Each resource plays a
central role in the process of statistical analysis of a corpus, as it allows one to
assign meta-information to textual data, and ensure their uniqueness by privileging
different aspects. In this case, a resource like the new basic vocabulary of Italian
constitutes a fundamental point of reference for measuring the degree of readability
and comprehensibility of a text. The contribution of the two authors represents both
a testimony and a preview. The collected materials reach 18 million occurrences
and encompass the most diverse kinds of language: press, literature, non-fiction
entertainment as well as new forms of computer-mediated communication, such as
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blogs and social networks.
The paper of statistician Ludovic Lebart, the French co-founder and president

of the Conference of Textual Data Analysis (JADT), after briefly mentioning the
logical principles underlying “unsupervised/supervised” methods of mapping and
visualisation of array, concentrates its focus on the problems and technical
validation of the results obtained via these methods. In particular, Lebart discusses
re-sampling techniques, in the two formulations of full and partial bootstrap. The
problem of the robustness of the results is particularly important in this area, as one
moves in subspaces of reference information constituted by high-dimensional
matrices, often sparse, with more than 95% of zeros. At the end of the paper, Lebart
considers these issues by examining a case study.

In the second part of the book, the authors address text clustering methods,
focusing on three key aspects: the reduction of the size, the selection of prototypes
for a correct classification of information and evaluation based on the type of
corpus used, the most appropriate procedure to be adopted in regard to proximity
measures.

The reduction of the dimensionality of sparse matrices is one of the obstacles
that researchers face in the assessment procedures of TDA and TM.

The paper of Simona Balbi focuses on the choice of the appropriate method
of clustering in the case in which the top priority is the reduction of dimensionality.
She analyses the methods for overcoming the difficulties related to dimensionality.
After introducing several well-known clustering algorithms (k-means, Clique and
ProClust), and highlighting the strengths and weaknesses of each one of them,
Balbi proposes to solve the problem of dimensionality using co-clustering algorithms.
Although the idea of co-clustering dates back to the early 1970s, most of the
literature has focused for many years on clustering to one dimension, i.e. on the
grouping of the words or documents. The paper points out that some co-clustering
algorithms, proposed in the field of gene expression, produce interesting applications
when applied in the context of TM.

Currently, co-clustering techniques are not yet widespread. Still, researchers
are starting to use the k-means algorithm more and more frequently. The choice of
this method, in many cases, depends on the fact that it converges rapidly to a local
optimum, even when working with a sparse matrix. In this technique, in order to
obtain a good partition of texts or words an important role is played by the initial
centroids, which represent the prototype of the group.

Domenica Fioredistella Iezzi proposes a new method for detecting the initial
centroids, to be used in the first phase of data input, before implementing the k-
means algorithm. She employs the centrality index named Actor Information
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Centrality with a view to selecting words and texts in the center of a network of
documents or words. To check the quality of new partitions, Iezzi applies three
measures of internality (Silhouette, Dunn’s index and Calinski and Harabasz), the
aim of which is to verify the internal consistency and separability of the groups
obtained.

Finally, the paper of Arjuna Tuzzi presents an experimental study intended to
verify some steps in the hierarchical classification obtained by using the method of
complete linkage. In particular, Tuzzi compares two types of proximity in the bag-
of-words matrix: cosine and intertextual distances. The procedures are applied on
three types of corpora: 1) an institutional political corpus (the end of year messages
by Presidents of the Italian Republic from 1949 to 2011); 2) articles published in
four newspapers  3) works of literature (novels of modern fiction).

We thank the referees1 for their invaluable contribution in enhancing the
quality of the papers. Indeed, each paper has been refereed by at least two
international experts in the relevant fields, and authors have then revised their
manuscripts in light of the comments received, sometimes even more than once.

Sergio Bolasco and Domenica Fioredistella Iezzi

1 Referees: Lorenzo Bernardi (Padua University, Italy), Étienne Brunet (“Nice Sophia Antipolis”
University, Nice, France), Francesca Della Ratta Rinaldi (ISTAT, Rome, Italy), Francesca
Dolcetti (“Sapienza” University, Rome, Italy), Francois Daoust (Québec University, Montreal,
Canada), Emilio Di Meglio (Eurostat, Luxembourg), Giuseppe Giordano (Salerno University,
Fisciano, Italy), Michelangelo Misuraca (Calabria University, Rende, Italy), Dominique
Labbé (Grenoble University, France), Alain Lelu (“France-Comté” University, Besançon,
France), Sylvie Mellet (“Nice Sophia Antipolis” University, Nice, France), Adolfo Morrone
(ISTAT, Rome, Italy), Alfredo Rizzi (“Sapienza” University, Rome, Italy), André Salem
(“Paris 3 - Sorbonne Nouvelle” University, Paris, France), Jean-Marie Viprey (“Franche-
Comté” University, Besançon, France).


