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ABSTRACT

During recent years, the outstanding growth of social network communities has caught the attention of
the research community. A huge amount of user-generated content is shared among community users
and gives researchers the unique opportunity to thoroughly investigate social community behavior. Many
studies have been focused on both developing models to investigate user and collective behavior and
building applications tailored to the most common community user activities.

This chapter presents an overview of social network features such as user behavior, social models,
and user-generated content to highlight the most notable research trends and application systems built
over such appealing models and online media data. It first describes the most popular social networks
by analyzing the growth trend, the user behaviors, the evolution of social groups and models, and the
most relevant types of data continuously generated and updated by the users. Next, the most recent and
valuable applications of data mining techniques to social network models and user-generated content
are presented. Discussed works address both social model extractions tailored to semantic knowledge
inference and automatic understanding of the user-generated content. Finally, prospects of data mining
research on social networks are provided as well.

INTRODUCTION

In the last years, social network communities such
as Facebook, Flickr, and Twitter have shown a
steady growth. Since their introduction, social net-
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work sites (SNSs) have attracted millions of users,
many of who have integrated these sites into their
daily practices. These sites provide the basis for
maintaining social relationships, for finding users
with similar interests, for improving the content
of web documents as well as sharing multimedia
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content. While their key technological features are
fairly consistent, the cultures that emerge around
SNSs are varied. Most sites support the mainte-
nance of pre-existing social networks, but others
help strangers connect based on shared interests.
Somessites cater to diverse audiences, while others
attract people based on common social character-
istics. Sites also vary in the extent to which they
incorporate new information and communication
tools, such as mobile connectivity, blogging, and
photo/video-sharing.

Many studies have been devoted to developing
models for supporting the investigation of user
behavior in online communities. For example, un-
derstanding the structure of online social networks
is very useful for developing systems tailored to
real user interests. Moreover, due to the nature of
these Web services, the common user social be-
havior in online communities significantly differs
from typical real-life social interactions. Indeed,
online social models are worth being thoroughly
investigated.

Recent works have investigated social cor-
relations among user behaviors in social network
sites and applied their models to emergent real life
cases of study, such as conflict of interest detec-
tion and social hierarchy detection in household
corporations. The well-founded analysis of social
correlation in user actions enables the investiga-
tion of user behavior at large. Collective behavior
modeling is focused on discovering recurrences
in groups of users. A wide range of scientific
paper on this topic is presented in this chapter
(Backstrom et al., 2006; Tang & Liu, 2009; Tang
& Liu, 2010). A general-purpose categorization,
first proposed in Backstrometal. (2006), is adapted
to well discriminate between analysis focused
on group membership and formation and group
model evolution. Other approaches tried to figure
outdiscriminative behaviors in specific communi-
ties, compare behavioral recurrences in different
social networks as well as apply traditional ana-
lytical models to mostly used online communities
(Mislove, 2008).

Nevertheless, online communities are the new
mainresource of human knowledge. For example,
the effort of thousand of Wikipedia users has
produced the biggest and most complete online
encyclopedia. All the information provided by
the tags on media content is a powerful and huge
resource suitable for knowledge inference. Thus,
combining network analysis, social networks
models, and information extraction algorithms
are a challenging and interesting task focused on
developing new systems able to improve the hu-
man knowledge. Information provided by online
community users can be employed for different
purposes. For example, the information stored in
Wikipedia pages can be extracted to infer ontolo-
gies (Suchanek et al., 2008). Moreover, the social
tagging is fundamental to classify videos and
photos in order to improve search results (Yin et
al., 2009).

The main purpose of this chapter is to investi-
gate how the user-generated content (UGC) and
the social network models can be employed to
build systems based on social network data. The
chapter is organized as follows. The first part of
the chapter will provide a brief overview of most
representative online communities such as Digg,
Flickr, Twitter, and Wikipedia. The goal of this
section is to introduce the reader to the most no-
table features of online communities over which
outstanding models and applications have been
recently developed. Secondly, we will investi-
gate the user behavior in these web communities
and the most relevant social models tailored to
common community user activities. To this aim,
some techniques to extract social network models
from web content, such as emails and blogs, will
be presented. Furthermore, the semantic social
knowledge representation of user-generated con-
tent provided by online media data and social tags
will beintroduced. Since knowledge representation
enables the exploitation of well-founded Semantic
Web technologies in social network analysis, main
efforts in semantic knowledge retrieval from online
communities will be outlined as well. The last sec-
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