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Abstrakt

S prerodem webu podle paradigmat Webu 2.0 smérem k prostiedi otevienému nejriiznéj$im
socialnim aktivitam pfibyva 1 uZivateli komunitnich portall, které tak zazivaji nebyvaly
rozvoj. Nicméné¢ stale vlastné nevime, jak vhodné popsat uzivatele komunitniho webu, jak co
nejlépe zachytit jeho zajmy a touhy a jak mu vhodné pomoci pii hledani ptatel ¢i navazovani
vztahti. Jak se co nejlépe dozvidat o pfanich uzivateli portdlu? Méla by komunita vedle
samotné¢ho obsahu sama vice urcovat strukturu a celkové zamétfeni webu, ktery ji slouzi? S
ristem moznosti a vyznamu socidlnich siti nabyvaji na aktualnosti otazky spoluprace mezi
jednotlivymi sitémi a jejich integrace, otdzky urovani identity a formovani divéry napfi¢
sitémi a bezpecnosti. Pfispévek zkoumad, jak by mohly k feSeni ptispét ontologie. Zvlastni
pozornost pfitom zaméfuje na folksonomie a na socidlni sit¢ zalozené na uzivatelskych

profilech.
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Abstract

Current web takes more and more out of Web 2.0 concepts, becomes more central to the lives
of people, millions of users register in many community portals, web becomes annotated and
driven by a community. The sites are doing well, but they may do even better. Many issues
remain open, like how to describe a person, how to capture his interests and passions, how to
help him find the relations according to his wishes. How to get to know about the
requirements of users or even better, how to allow users to enrich the portal in a systematic
way? With proliferation of rich social networks the importance of interconnection,
integration, identity, trust and security challenges grows too. The article examines possible
role of ontologies in search for answers. We particularly focus on folksonomies and on social

networks based on semi-structured user profiles.
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Lead-in

By definition an ontology as an explicit specification of a conceptualization [3] represents the
common understanding of a group of people about a certain domain [2]. Moreover, it does not
only reflect the reality in form of a formal model, but also describes the result of a process of
negotiation [12]. An ontology typically provides a vocabulary that describes a domain of
interest and a specification of the meaning of terms used in the vocabulary. Depending on the
precision of this specification, the notion of ontology encompasses several data/conceptual
models - classifications, database schemas or axiomatized theories. Ontologies tend to be put
everywhere, in many applications, such as peer-to-peer systems, electronic commerce,
semantic web services and, of course, social networks [8].

Social network as a term of social science is based on the graph theory. Actors
(individuals, groups) are viewed as nodes, and the relationship of some kind between them as
edges. Networks can have few or many actors (nodes) and one or more kinds of relations
between pairs of actors (Hannemann, 2001). We are focused on social networks somehow
supported by the means of web rather than in social networks in general. Today, it is more and
more apparent, that web becomes semantically richer and driven by the community. Mika
[13] points out, that the field of knowledge representation and reasoning has existed long
before, but what is new is its application to a large-scale, open, distributed web environment.
Web 2.0 is not so much about a new technology but rather about the perception of Web as
user-oriented social space for collective action and creativity.

Sites such as del.ico.us, 43Places, 43Things, Flickr, YouTube, CiteULike, Last.FM,
base.google.com (most general of the mentioned) models social relationships in an indirect
manner — through common interests reflected in a form of tags. Besides milieu for implicit
socialization [15], web provides social sites, community portals or dating sites, such as
Friendster, Orkut, Ecademy, Facebook, LinkedIn, MySpace, people not only specify their
friends and acquaintances, but they also maintain an explicit, self-crafted run-down of their
interests and passions [5]. Maybe also interest discussion lists and groups, like Yahoo Groups
should be mentioned. Many of those mentioned are toys for their users. But there are many
even a professional areas, where they can prove as a highly useful and powerful means for

cooperation and collaboration.

Challenges
The question now is — should we make an effort to accommodate data structures at a

background of the social network sites somehow to push them forward and maybe overcome



some of their weaknesses? And the other question — what kind of methods are most applicable
for representing and reasoning with the emerging structures. Mika suggests methods from
graph theory and statistics as opposed to formal logics [13].

There are the two opposing requirements — the profile should be as semantically rich as
possible, but the user should not feel bored, filling the profile. Maybe, the second requirement
1s even more important. Cantador et al. notes, that users are generally not willing to spend the
precious time describing the detailed preferences to the system, even less to assign weights to
them, especially if they do not have a clear understanding of the effects and results of this
input [1]. Web ontologies need to carry minimal commitment in order to be adopted in a wide
scope [17]. Further, the dynamic environment of the Web means dictates low commitment, as
an ontology carrying minimal commitment is more likely to persist in time despite changes in
the environment [11].

According to Kim [4], there are many examples of highly successful sites with profiles
inwards primitive, but funny to be filled e.g. just by tagging items in collaborative tagging
systems, folksonomies. According to Vander Wal, folksonomy means the user-generated and
distributed classification system, emerging through a bottom-up consensus. Commonly cited
advantages of folksonomies are their flexibility, rapid adaptability, free for all collaborative
customization and the high level of serendipity [10]. People can use any term as a tag without
exactly understanding it's meaning. The power of folksonomies stands in the aggregation of
tagged information that one is interested in. This improves social value by enabling social
connections and by providing social search and navigation [16].

But on the other hand, Kim [4] states, that even though the simplicity and ease of use of
tagging is desirable, it leads to troubles caused by the low sematic value. Zhdanova [18]
points out that also profile-driven community portals, related to business or leisure are rather
inflexible when it comes to the specification of user profiles, the content of the portals, the
ways in which this content is organized, and to the search options. Moreover, social networks
are generally separated with each other, though there are many online communities, whose
interests and ideas overlaps with one another [7] and the low semantic value of the data brings

further barriers for possible cooperation or integration.

Synergy of ontologies in social networks
On of the central aspects of social networks is a term of relationship. We can consider social
relations either explicit, stated by users themselves, or implicit, inferred, learned somehow.

There are many possible sources for relationship maps mining — either relatively direct ones -



address books, databases of citations, or the more decent ones — lists of shared interests stated
in profiles or even raw text of article. As soon as we have relations harvested, ontology may
offer the appropriate structure, to realize them and perform desired operations on top of them.

As a part of social network analysis, ontology based social network models help
explicating relationships, that may not be immediately obvious [14]. Relations should be
inferred neither solely out of keywords used, nor of general profile match. Rather, the hidden
links based on the similarity of common preferences should be established. For example, the
opinions of users on music could be valuable for each other, but many collaborative
recommender or matching systems ignore it, because a global relatedness between the users
seems to be low. Ontologies allow inferring more generic concepts from the more specific and
vice versa — book implies both its author and the literary genre. It is apparent, that user related
to a narrower term is also associated with the broader term, so we are talking about effort to
extract a hierarchy based on sub-community relationships. There are interesting initiatives on
the field of clustering user profiles based on common preferences. Cantador et al. proposes
multi layered semantic social network model, which would help to find deeper similarities
and relations among individuals. They suggest three steps: semantic preference extension,
concept clustering (to identify cohesive interests) and finally the clustering of users [1].

People are linked in many ways - through events, family relations, professional
relations, common interests. Liu et al. did research in ways, how we can build models of
people outside of narrow application domains, by capturing the traces they leave, and
inferring their everyday interests from this. They harvested thousands of user profiles in order
to apply natural language processing to capture interests into ontologies of books, music,
movies, etc. They mined out also passions - pivotal interests, which are more central to one's
own self-identification. It resulted into the map of social and cultural identities (e.g. “Book
Lover”, “Rock Musician). Further, they analysed patterns of how these interests and
identities co-occur, and generated a network-style map of affinities between different interests
and identities. [5]

If we talk about folksonomies, Mika [11] suggests to take users more seriously as an
integral part of ontology model. He represents networks of folksonomies at an abstract level
as a tripartite graph with hyper edges, utilizing the set of actors (users), the set of concepts
(tags, keywords) and the set of objects annotated (bookmarks, photos etc.), so he extended the
traditional bipartite model of ontologies (concepts and instances) by incorporating actors in
the model. Out of the model, several interesting graphs may be generated, such a

actor/concept (called affiliation network also), concept/object, actor/instance. Experiments



leaded Mika to the conclusion, that the actor/concept network better reflects and more closely
match the conceptualizations of those involved in particular community.

Zhdanova [18] goes a step forward in semantic richness of primary profile data,
providing portal members with means to cooperate on direct creation of shared ontology.
Users should be able to introduce new concepts, available for utilization by others. Benefits
are obvious. Whereas ontology management is an expensive process, in community ontology
management, the expenses are shifted from the portal maintainers to the community. This
shift results in an adequate investment distribution among the ontology items, such as classes
and properties, so the ontology items of higher importance to the community gain more
support. The ontologies which are being constructed, aligned and operated by their
community represent the domain more comprehensibly than ontologies designed and
maintained by an external knowledge engineer. The approach also provides a higher dynamics
and up-to-date relevance to the outside world’s changes in time. The most obvious risk of the
approach is the possible redundancy, maybe also inconsistency of the ontology. Zhdanova
believes, that these troubles could be diminished by means of general consensus expressed on

a well designed architecture.

Conclusion

Further integration of ontologies and social networks or community portals seems to be a real
challenge. We wish to increase the semantic value, but not at the cost of too much
complicating. Maybe, the way indicated by Jung et al. [9] will prove as the vital one - first,
portals should lead users to make their profiles a bit more semantic, allowing them to explicit
a bit of their knowledge or thoughts, then we have to do our best to process the data provided,
in order to deepen or intensify the semantic extent. Mika suggests to take users more seriously
as an integral part of ontology model. Then, it is natural to consider only the associations
created (explicitly or implicitly) by those involved in a subgroup, relevant to the relation type
searched. The similarities to clustering works of Cantador et al. [1] of are obvious. In order to
overcome the current ontology engineering bottlenecks, Zhdanova [18] urges to do more on
delivery of a domain-independent, easy to use ontological infrastructure in order to support
bottom-up community-driven both general and domain-dependent ontology construction
where consensus modeling would be vital part of the system. Recent research has shown
effectiveness of knowledge acquisition and other techniques in social space of online
communities, but the same research also brought understanding that we need to move further

towards implementation [6].



In the article we focused on ontologies for profile specification, besides this we may consider
ontologies also for integration or for trust formation and propagation just to mention some of
opportunities. But as power of our tools increases, we also have to be more careful. Ontology-
based profiles will be able to hold a lot of our personalities, step further an integrated social
super-network will cover up most of us and our relations. Having this in mind, Mika [13]

points out, that there is a latent danger hidden in the answers.
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