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Abstract. The evolution of the traditional Web into a Semantic Web and the continuous increase in the amount of data
published as Linked Data open up new opportunities for annotation and categorization systems to reuse these data as
semantic knowledge bases. Accordingly, Linked Data has been used by information extraction systems to exploit the semantic
knowledge bases, which can be interconnected and structured in order to increase the precision and recall of annotation and
categorization mechanisms. This paper describes TellMeFirst a software for the classification and enrichment of textual
documents written in English and Italian. Although nowadays there are various works presenting solutions for text annotation
and classification, this work is focused on describing and studying the use case of a Telecommunications Operator that has
adopted TellMeFirst in order to generate value-added to two services available to its users: FriendTV and SOCIETY.
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1 Introduction
In 2011, the Nexa Center for Internet & Society of the Department of Computer Science and Automation of the
Politecnico di Torino (Italy) started a project to create a software tool for the automatic classification and
enrichment of documents named TellMeFirst. It is available under the GNU AGPLv3 license at GitHub (see
http://github.com/TellMeFirst).
This article presents an overview of TellMeFirst making emphasis on its main features such as the semantic
annotation and classification. Although some technical details have been included to give more information to
those readers interested in learning about the inner workings of the system, the main goal of this article is to
show how this software has been used on two practical industrial cases by Telecom Italia, one of the major
Telecommunications Operators in Italy.
Such operator, looking for ways to add value to its services, has decided to introduce functionalities provided
by TellMeFirst. The first one is Friend TV, a social television service of that allows users to share television
experiences with other viewers on the social media through tablets and smartphones. The second one is
SOCIETY, a platform that allows end-users to share notes and comments with other users in a social community
while reading an ebook.
In conclusion, this article seeks to give the reader a concrete example how research and innovation may
provide advantages at business level, by being applied in real commercial services.

2 Background
The goal of the Semantic Web is to describe the meaning of the information published on the Web to allow
retrieval based on an accurate understanding of its semantics. The Semantic Web adds structure to the

resources accessible online in ways that are not only usable by humans, but also by software agents that can
rapidly process them [1].
Linked Data (LD) refers to a way for publishing and interlinking structured data on the Web (the Web of
Data). LD is part of the design of the Semantic Web and represents the foundation brick needed to build it.
Although the concept of LD was already present in the first theory of the Semantic Web [3], it came into vogue
later in computer science. However, in the recent years due to the growing number of datasets based on LD, it
has been possible to exploit their implicit knowledge through text classification and annotation processes to build
semantic applications.
Text classification is the assignment of a text into one or more pre-existing classes (also known as features).
This process determines the class membership of a text document given a set of distinct classes with a profile
and a number of features [14]. The criterion for the selection of relevant features for classification is essential
and is determined a priori by the classifier (human or software). The semantic classification takes place when the
elements of interest in the classification refer to the meaning of the document.
Text annotation refers to the common practice of adding information to the text itself through underlining,
notes, comments, tags or links. The annotation of text can be also semantic when the text of a document is
added with information about its meaning or the meaning of individual elements that compose it [13]. This is
done primarily using links that connect a word, an expression or a phrase to an information resource on the Web
or to an unambiguous entity present in a knowledge base [8].

3 TellMeFirst
The TellMeFirst project was started in October 2011, thanks to the funding of the Working Capital - National
Innovation Award. It was mainly developed within the Nexa Center for Internet & Society of the Department of
Computer Science and Automation of the Politecnico di Torino (Italy).
TellMeFirst is a software tool for the automatic classification and enrichment of documents that uses DBpedia
(the Linked Data version of Wikipedia) as the reference knowledge base for content extraction and
disambiguation, in a similar way as other software tools of the same kind (such as DBpedia Spotlight and Apache
Stanbol). DBpedia has been chosen for the semantic classification because the Wikipedia corpus is a perfect
training set for every categorization approach based on Machine Learning (an approach which allow to learn from
data [9]), and for the semantic annotation because of its direct connection with the vast multilingual preannotated corpus of Wikipedia [10].
As noted, TellMeFirst takes advantage of the relationship between Wikipedia and its semantic counterpart
DBpedia to perform its semantic annotation and classification processes in a quick and efficient manner. While
this feature distinguishes it from other similar tools, also makes it dependent on these datasets. Given the open
nature of the Web of Data, which is not limited to a single dataset, it is important to consider a future evolution
towards compatibility with multiple datasets.
3.1 Semantic Annotation
The semantic annotation process of TellMeFirst consists in associating semantic information to the words
contained in a text, i.e. identifying which meaning of a word is used in a sentence.
This problem is well known as word-sense disambiguation (WSD). To address this problem, TellMeFirst
provides a disambiguator that implements three sub-components: a Knowledge-based Disambiguator, a Corpusbased Disambiguator and a First Sense Heuristic Disambiguator. The latter comes into operation when the
former does not have supplied a result accompanied by a sufficient level of confidence. It is a mechanism that
exploits the coeficient of prominence of Wikipedia resources, or the number of times in which they are mentioned
in Wikipedia through a wikilink, to decide on the most common meaning of an ambiguous term. When a term is
not disambiguated by the Knowledge-based Disambiguator and from Corpus-based Disambiguator with a certain
degree of confidence, then the First Sense Heuristic Disambiguator assigns the most common meaning. The

heuristic approach has been shown to be often only a few percentage points below the WSD systems with higher
performance [11].
Table 1 summarizes the test results of the TellMeFirst annotators, carried out on a corpus of 10 excerpts
from a newspaper. The last column shows the possible usage scenarios of the different disambiguators.
Table 1. Tests on the TellMeFirst's Disambiguator
Disambiguator

Average
time per
word[s]

Average
precision

Average
recall

Canonical use case

Corpus-based

0,04

0,85

0,21

Online annotation of news
portals or blog

Knowledgebased

0,07

0,99

0,05

Automatic classification of
documents based on DB-pedia

First sense
heuristic

0,04

0,78

0,24

Online annotation of news
portals or blog in a
more generic boundary,
where the most common
Wikipedia meaning is the
most likely

Default

0,10

0,96

0,08

Offline annotation, automatic
classification, text
enhancement

3.2 Semantic Classification
TellMeFirst implements a memory-based learning approach to semantic classification, a subcategory of lazy
learning [6]. A distinctive feature of this approach, also known as instance-based learning, is that the system
does not create an abstract model of the classification categories (profiles) before the process of text
categorization. Instead, it assigns the target document to a class on the basis of a local comparison between the
pre-classified documents and the target [4,5].
The classifier must hold in memory all instances of the training set and calculate, during the classification
stage, the distance vector between the training documents and the not classified ones. This approach belongs to
the family of lazy learning, which refers to the classification phase (consultation time) and the calculation of the
similarity with the training set. Another kind of approach is the eager learning, which anticipate this operation to
the learning phase (training time) where the specific profiles of categories are created and the function to
perform the classification is defined [12].
The semantic classification processes of TellMeFirst is performed by the k-Nearest Neighbor algorithm (kNN).
This algorithm is a type of memory-based approach which chooses the category or categories, to which the
target document belongs, based on the k most similar documents to a target in a space vector [12].
The training set consists of all the paragraphs in which there is a link within Wikipedia (wikilink). These
paragraphs are stored in an Apache Lucene index as Field CONTEXT of documents that represent DBpedia
resources. In this index, each DBpedia resource (and subsequently each Wikipedia page) corresponds to a
Lucene Document, and for each Document there are as many Field CONTEXT as paragraphs in which the
resource appears as wikilink.
In the classification (following a lazy approach) the target document is transformed into a Boolean Lucene
query over the Field CONTEXT of the index, to discover the conceptual similarity with the contexts of
Wikipedia entries. To calculate the similarity, the Lucene's Default Similarity is used, which combines the
Boolean model with the Vector Space Model (VSM).

The results approved by the Boolean search on the index, are then sorted according to the VSM. Lucene
takes care of the stemming, lemmatization and the filtering (through specific stop words either for Italian or
English) of the features of both the training documents and the target document transformed into a query. The
query and the training documents become both feature vectors (depending on the model of the bag of words),
where the weight of each feature is calculated according to the TF-IDF (Term Frequency Inverse Document
Frequency) algorithm. The query returns a list of documents(DBpedia URIs) ordered according to a similarity
score which is based on the cosine-similarity.
Cosine-similarity is a well-known metric that has proven to
be robust for scoring the similarity between two textual strings, and is frequently used in complex queries [2].
Once the ordered list of results is obtained, the RCut method is applied for thresholding [15,7], keeping only the
first 7 results according to their rank and discarding the others.
The technique used by TellMeFirst for the classification is based on the VSM for the representation of both
the training documents and the target document (it may be considered of the spatial type). The similarity
between two documents can be viewed geometrically as the distance between the two vectors that represent the
documents in a n-dimensional vector space, where n is the number of features of the entire corpus of training.
The vector space model is also the basis of the Lucene libraries. Lucene is optimized to quickly perform the
calculation of the distance between the documents according to the TF-IDF algorithm: given a query that
represents the features of the target document, it returns a list of similar documents indexed, even when the
index is populated by millions of documents. The score obtained with Lucene represents the inverse of the
distance between two documents: the higher the score, the closer are the documents in the vector space.
To show the results, TellMeFirst provides a visualizer that contains a window with 7 frames of diverse size
(according to the first 7 results previously ranked). Each frame indicates an argument extracted from the text
and its size represents the relevance of the text. Figure 1 shows an example of the results displayed in the 7
frames of the TellMeFirst visualizer (other examples can be run on the available demo at:
http://tellmefirst.polito.it).
The next section describes the two services, of the Telecommunications Operator, enhanced by TellMeFirst.

Fig. 1. Example of the results displayed by the TellMeFirst visualizer

4 Society
SOCIETY is a platform of Telecom Italia that allows end-users to share notes and comments, while reading an
ebook, with other users in a social community. In this service TellMeFirst makes it possible to analyze these
contents to extract semantic concepts and hence to enable readers to deepen the information contained.
SOCIETY
(available
as
mobile
applications
at
https://play.google.com/store/apps/details?id=it.telecomitalia.society for android and
https://itunes.apple.com/it/app/society-school-2.0/id785451519?mt=8 for iOS) is composed by
a community of readers, able to share comments over a paragraph or even contributing to improve the ebook by
sending correction reports to the authors. Groups of readers can be built based on social network relationships.
The comments over a reading text can be shared as notes into the social network, thus propagating to other

users based on a configuration. Each note can be shared by the users through a specific interface to the most
used social network such us Facebook or Twitter. Through this interface, friends or followers can see what other
users did, read their notes and add comments or retweet the note giving more results to this piece of
information. A specific interface from the social network to the system node platform could be provided in order
to extract and enrich notes with information provided by users on the social network platforms (Figure 2).
One of the most important features is integration with TellMeFirst in order to semantically annotate the usergenerated notes. When creating a new note or a comment on SOCIETY, TellMeFirst analyzes them in order to
recognize each relevant entity such as places, names, concepts and links them with concepts or resources
present in the Web of Data. The main results could be returned and showed by the application to the user
interface giving to the user the possibility to save it as a note that add extra information to the book.

Fig. 2. The graphic interface of the Society application for Android devices

The SOCIETY application can be used on-the-go, as it is aware of the user's context (detecting an entity as
a place). In this case, the semantic source can also provide localization information and be used as extra fields
for searching more contents such as multimedia user generated contents that match the same localization.
SOCIETY also provides the traditional search in order to add extra information using the World Wide Web as
a common source for multimedia and extra information, such as image, video, audio and text information related
to words or sentences written in the book. At the same time, the note platform can provide its information to
other applications in order to show note in their target interface based on localization information. Moreover, the
same application provides some accessibility functions, which extend the book-reading experiences also to the
people with limited capacities such as blindness, by reading the text through a text to speech (TTS) engine and
low vision, by adjusting the size of the fonts.
This application fits perfectly into education initiatives aiming to schools digitalization, allowing the interactive
education processes to avoid the hard-printed books and making possible the exchange of instant messages
(alternative to chat) between teacher and students.
At the moment, this service is being exploited by Telecom Italia mainly as a social effect initiative aimed to
support persons with limited capacity and improve the efficiency of the education process in schools. However,
an economic income is also possible through eBooks distribution supporting this social comments exchange
features.

5 FriendTV
FriendTV is a social television service of Telecom Italia that allows users to share television experiences with
other viewers on the social media through tablets and smartphones. FriendTV presents a list of TV programs
that may be of interest to an end-user. This service uses a semantic annotator and classifier provided by

TellMeFirst in order to extract and associate the concepts (based on their semantic meaning) contained in the
description of each program with related existing web resources. Hence, the user can easily browse for additional
information about these related concepts.
This service can be seen as a television guide integrated with Twitter and Facebook, where users can discuss
about the most followed television programs on these social media and also to receive suggestions about them. In
FriendTV a user can obtain information about the scheduled television programs, communicate to other users
what he is watching and set notification about television programs he is interested in, in order to be aware when
they are broadcasted. He can also rate television programs enabling the system to provide better
recommendations. In addition, the service allows broadcasters and media agency to release questionnaire,
compute statistics based on social media and insert banners for giving information about programs or advertising.
TellMeFirst is integrated in this service in order to provide to the users the content related to a program. In
fact, it is possible to open a detailed view on a specific program and receive related content, e.g. related videos.
Thus, by starting from the TV program description, TellMeFirst is able to annotate the text, classify it and
exploit the links with other resources generated by the annotation in order to retrieve semantically related
content. The workflow of the FriendTV service is depicted in figure 3: (1)the user select a program. (2) the raw
text composing the description of the selected program is given as input to TellMeFirst. (3) TellMeFirst
generates the annotated version of same text, in which a number of entities are linked to existing and related
web resources. (4) These resources are provided to the user as related content.
More information about FriendTV can be found at http://www.stv.telecomitalia.it/. Additionally, it is
available
as
mobile
application
for
Android
(https://play.google.com/store/apps/details?id=it.telecomitalia.friendtv)
and
iOS
(https://itunes.apple.com/it/app/friendtv/id784514746) devices. At the moment it counts with
thousands of downloads.

6 Conclusions
The Web is facing a crucial challenge to promote the construction of a new knowledge infrastructure. This is one
of the fundamental tasks of the Linked Data in order to achieve the vision of a Semantic Web. The presented
software platform (a research and development project) takes advantage of the information present in the Web of
Data to generate semantic annotation and classification of concepts. It is noteworthy that in order to give the
maximum benefit from this platform to end users, it was necessary to establish a joint collaboration with the main
Telecommunications Operator in Italy (which in our case, provides mobile services), and in this way to put into
direct contact common users of mobile services with the Web of Data.
When users use these services in their real life, both the creators of TellMeFirst and the Telecommunications
Operator are able to obtain benefits. In fact, through the increased use of the functionalities of semantic
annotation and classification, it has been possible to detect improvement areas. In addition, with these new
features, the operator can think of new ways to monetize these services and make them increasingly innovative.

Fig. 3. Use of TellMeFirst in FriendTV

As future work, it is planned to improve the functionalities of TellMeFirst by introducing a Linked Data based
Concept Recommender able to suggest similar concepts related to those originally extracted in the initial
semantic annotation process. This improvement will enable a whole new scenario of multi-domain
recommendations. Additionally, as highlighted in section 3, many efforts are being made to adapt the operation
of TellMeFirst with multiple knowledge bases (and not just DBpedia as currently).
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