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Abstract. The construction process of the traditional heavyweight ontology precisely describing a specific area is a time
consuming task. But in the field of constantly changing dynamic areas like the Web it is impossible to produce a complete
ontology to accurately reflect any particular domain of interest. If information in the domain is changing rapidly the cor-
responding ontology should be constantly enriched with newly emerged concepts and relations. The problem of ontology
enrichment becomes even more crucial now with the emergence of social networking services and e-learning domains with
highly dynamic content. In the paper we propose an experiment aimed at constructing ontology of interests based on the
data provided by the Delicious online social service. This ontology will then be used as raw material for our main goal of
addressing the challenge of improving or enriching the ontological structure by developing techniques and mechanisms for

capturing and representing the “hidden information” in ontology.
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1 OVERVIEW: THE SOCIALIZATION
OF THE WEB

During the years of its existence the Web has changed a lot
due to the process of socialization that it has undergone
practically unnoticed by most of its users. Many popular
social services have appeared on the Web including blogs,
wikis, file sharing tools (like Flickr, heep://flickr.com, and
Delicious, http://del.icio.us), etc.

Users can publish web content with these new technologies
without knowledge of even HTML. With their help the
Web has gained new features changing the ways of commu-
nication and interaction between people. The socialization
of the Web occurred in a way that is practically unnoticed
for most of the users but its consequences are significant.
The traditional approach of firstly gathering information for
a site and then displaying it for users has given way to freely
editable pages thus giving people the opportunity to be the
creators of the content. With the contribution of each com-
munity member overall knowledge available broadens from
being the simple sum of all experiences of individuals.

Further development of the Internet is now associated with
bringing semantics forming the Social Semantic Web [1].
This revolutionary approach is not going to change the exist-
ing Web completely but will be an extension of the Web in
which the semantics of information and services on the web
are defined [2]. By analyzing semantic connections between
objects and concepts on the Web semantic agents will select
only those facts that are really relevant to the user’s request.

This paper is organized as follows. First, we give the defini-
tion for the ontology and an overview of existing ontolo-
gies on the Web addressing the task of ontology enrichment.
Second, we provide the description of our experiment. We
conclude with a greater vision for our work.

ONTOLOGY CREATION
AND THE SOCIAL WEB

Because the main idea of the Semantic Web is to make the
content of the pages meaningful for machine agents, the rep-
resentation of the background knowledge becomes an im-
portant issue performing the shared interpretation between
various applications [1]. This knowledge is traditionally de-
fined in ontology, which is a formal shared description of
concepts and relations between them within a specific do-
main of interest [3].

A lot of projects aimed at constructing ontologies have re-
cently appeared on the Web. Many of them exist in the pub-
lic domain so they can be used by developers (like DMOZ,
http://www.dmoz.com, OpenCyc, http://www.opencyc.
org/, etc).

With the information on the Web changing rapidly the issue
of ontology modification over time and therefore the neces-
sity of its maintenance is vital. Recently considerable inter-
est has been paid to folksonomies emerging in the process
of collaborative tagging (people annotate pieces of content
using one-word descriptions or tags) [4]. Attaching tags to
objects has become a new solution to the problem of classi-
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fication traditionally carried out by specially trained profes-
sionals or by authors. The main advantage of folksonomy is
that tags are not imposed but appear spontaneously reflect-
ing the real vocabulary of users. Folksonomy is often created
automatically from the set of all tags within the system using
popularity based approaches, co-occurrence algorithms and
clustering techniques.

There are a number of ontology creation projects oriented
primarily towards Semantic Web applications. For example,
FOAF (Friend of a Friend RDF-vocabulary), originally cre-
ated by Dan Brickley and Libby Miller, is aimed at describ-
ing people, relations between them, their interests [5]. FOAF
ontology has become very popular with the emergence and
fast spreading of social on-line networking services (like
MySpace, Facebook, etc.). Another project SIOC (Semanti-
cally-Interlinked Online Communities initiative) is working
in the area of bringing semantics to the social communi-
ties like blogs, forums, mailing lists, etc for interconnecting
these isolated services, etc [6].

EXPERIMENT: ONTOLOGY
OF INTERESTS

3.1  Description

From the data available at Delicious the list of users will be
gathered with the circle of their friends and fans to construct
the social network. From parsing HTML pages describing
those people a set of tags they use will be collected viewed
as their interests. We will use the APML (Attention Profil-
ing Markup Language, http://apml.pbwiki.com) format to
work with users’ interests. This standard provides a way of
saving users preferences: what he/she likes (from the Web
browsing history) and also how much he/she is interested
in those issues. A number of on-line services are already us-
ing it including Cluzer (heep://cluztr.com) social network,
Engagd (http://www.engagd.com) tool, etc. Construction of
the APML profile will help the user to find the information
on the Web that will match his/her personal interests more
easily and accurately.

To construct the ontology of interests each interest will be
represented as a vector /(i i,..i ) where i, is a weight of
this interests for the user & and n is a number of users in the
network. A relation between two interests will be established
according to their cosine similarity (a distance between two

vectors in n-dimensional space) (see Equation 1 and Figure

1) [7]:

1,.1)) ;iikxijk
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The resulting ontology with the network of users will be
stored in Galaxy to provide recommendations for people
through the web interface (people matching you with a vari-

sim(1 .1 ;)= (1)
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able number of interests and those who are nearest to you in
the network of social connections) (see Figure 2).

Distance between two vectors in two-dimensional
space

Figure 1.
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3.2  Delicious

To provide us with the experimental data the social book-
marking service Delicious will be used. Through the use of
tags, semantics are brought to the content of the site. Allow-
ing people to annotate the content they are uploading to the
social system (as well as associating the existing item with
the concept represented by the tag) is effective in a number
of ways:

e Users are able to organize data as a part of Personal In-
formation Management. They can save links they find
useful and interesting, share them with others and add
tags to annotate the content of the web site.

e It provides a new approach of classifying objects done
by a wide group of users in a collaborative manner.

e Tagging systems reflects the real terminology and vo-
cabulary of people.

As users store in the system data that is somehow significant
to them, tags used for annotation can be viewed as users’
interests. Thus by parsing tag clouds (a visualized set of user-
generated tags where the frequency of the tag is reflected by
size or color) of a large amount of people the ontology of
interests can be dynamically constructed and updated con-
stantly with the appearance of new tags and members of the
online community [8].

3.3  Galaxy

Galaxy (IBM LanguageWare Miner for Multidimensional
Socio-Semantic Networks) is a unified API provided by IBM
addressing the tasks of maintaining multidimensional net-
works and ontology-based semantic processing. Galaxy was
created within the NEPOMUK project (http://nepomuk.se-
manticdesktop.org) [9]. When dealing with all kinds of data
based on a graph network representation (social networks,
organization’s structure, etc.), Galaxy can be extremely use-
ful [10]. It can establish connections between different con-
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cepts as the result of applying soft clustering techniques. It
performs the spread of activation algorithm to discover the
focus of the sub-graph forming around the input nodes.
Those input nodes, according to the accepted metaphor, ap-
pear to be sources of light which is then propagated though
the graph following its links. Those node(-s) that receives
the largest amount of light (a combination of light from ini-
tial sources) is considered to be the focus for the performed

query [11].

Figure2.  The visualization of the experiment
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4 CONCLUSIONS AND FUTURE WORK

In our research we address the task of ontology enrichment
which is vital for highly dynamic areas like the Web. The
constantly updating Delicious folksonomy can be viewed as
the source of appearance of new concepts reflected by tags.
It also provides URL collections grouped by users’ tags to
represent the general belonging of the document to some
category. This fact can be used in text mining tasks when
the new term is found in the text. In this paper we have pro-
posed a method of construction of the ontology of interests
based on the information available at Delicious. This ontol-
ogy can be used for future mapping of FOAF documents
of Semantic Web researchers to it. As the information on
the Web is changing continuously finding tendencies in sci-
entific discussions is vital. Uncovering such tendencies and
thus enriching the ontology of interests can be useful for
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researchers to stay informed about the activities taking place
in the mainstream and provide them with possible directions
of research.

The significance of this project is that we can provide users
with a more complete picture of their domain of interest,
not solely restricted to their present requirements. We can
also suggest predicative links between concepts which may
not be present in the ontology today, but which may arise in
the future. We intend to validate the results of the project in
the fields of e-learning and social networks.

The gathered information reflected by the enriched ontology
can be then represented as a web application that will recom-
mend people the most challenging areas of newly appearing
research interests according to the interests of a particular

researcher listed in his FOAF profile.
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