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Preface

World Wide Web has become very popular in last decades and brought us a power-
ful platform to disseminate information and retrieve information as well as analyze
information, and nowadays the Web has been known as a big data repository con-
sisting of a variety of data types, as well as a knowledge base, in which informative
Web knowledge is hidden. However, users are often facing the problems of infor-
mation overload and drowning due to the significant and rapid growth in amount
of information and the number of users. Particularly, Web users usually suffer from
the difficulties in finding desirable and accurate information on the Web due to two
problems of low precision and low recall caused by above reasons. For example, if
a user wants to search for the desired information by utilizing a search engine such
as Google, the search engine will provide not only Web contents related to the query
topic, but also a large mount of irrelevant information (or called noisy pages), which
results in difficulties for users to obtain their exactly needed information. Thus, these
bring forward a great deal of challenges for Web researchers to address the challeng-
ing research issues of effective and efficient Web-based information management
and retrieval.

Web Mining aims to discover the informative knowledge from massive data
sources available on the Web by using data mining or machine learning approaches.
Different from conventional data mining techniques, in which data models are usu-
ally in homogeneous and structured forms, Web mining approaches, instead, han-
dle semi-structured or heterogeneous data representations, such as textual, hyperlink
structure and usage information, to discover “nuggets” to improve the quality of ser-
vices offered by various Web applications. Such applications cover a wide range of
topics, including retrieving the desirable and related Web contents, mining and ana-
lyzing Web communities, user profiling, and customizing Web presentation accord-
ing to users preference and so on. For example, Web recommendation and personal-
ization is one kind of these applications in Web mining that focuses on identifying
Web users and pages, collecting information with respect to users navigational pref-
erence or interests as well as adapting its service to satisfy users needs.

On the other hand, for the data on the Web, it has its own distinctive features from
the data in conventional database management systems. Web data usually exhibits the
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following characteristics: the data on the Web is huge in amount, distributed, hetero-
geneous, unstructured, and dynamic. To deal withe the heterogeneity and complexity
characteristics of Web data, Web community has emerged as a new efficient Web
data management means to model Web objects. Unlike the conventional database
management, in which data models and schemas are well defined, Web community,
which is a set of Web-based objects (documents and users) has its own logical struc-
tures. Web communities could be modeled as Web page groups, Web user clusters
and co-clusters of Web pages and users. Web community construction is realized
via various approaches on Web textual, linkage, usage, semantic or ontology-based
analysis. Recently the research of Social Network Analysis in the Web has become a
newly active topic due to the prevalence of Web 2.0 technologies, which results in an
inter-disciplinary research area of Social Networking. Social networking refers to the
process of capturing the social and societal characteristics of networked structures or
communities over the Web. Social networking research involves in the combination
of a variety of research paradigms, such as Web mining, Web communities, social
network analysis and behavioral and cognitive modeling and so on.

This book will systematically address the theories, techniques and applications
that are involved in Web Mining, Social Networking, Web Personalization and Rec-
ommendation and Web Community Analysis topics. It covers the algorithmic and
technical topics on Web mining, namely, Web Content Mining, Web linkage Mining
and Web Usage Mining. As an application of Web mining, in particular, Web Person-
alization and Recommendation is intensively presented. Another main part discussed
in this book is Web Community Analysis and Social Networking. All technical con-
tents are structured and discussed together around the focuses of Web mining and
Social Networking at three levels of theoretical background, algorithmic description
and practical applications.

This book will start with a brief introduction on Information Retrieval and Web
Data Management. For easily and better understanding the algorithms, techniques
and prototypes that are described in the following sections, some mathematical nota-
tions and theoretical backgrounds are presented on the basis of Information Retrieval
(IR), Nature Language Processing, Data Mining (DM), Knowledge Discovery (KD)
and Machine Learning (ML) theories. Then the principles, and developed algorithms
and systems on the research of Web Mining, Web Recommendation and Personaliza-
tion, and Web Community and Social Network Analysis are presented in details in
seven chapters. Moreover, this book will also focus on the applications of Web min-
ing, such as how to utilize the knowledge mined from the aforementioned process
for advanced Web applications. Particularly, the issues on how to incorporate Web
mining into Web personalization and recommendation systems will be substantially
addressed accordingly. Upon the informative Web knowledge discovered via Web
mining, we then address Web community mining and social networking analysis to
find the structural, organizational and temporal developments of Web communities
as well as to reveal the societal sense of individuals or communities and its evo-
lution over the Web by combining social network analysis. Finally, this book will
summarize the main work mentioned regarding the techniques and applications of
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Web mining, Web community and social network analysis, and outline the future
directions and open questions in these areas.

This book is expected to benefit both research academia and industry communi-
ties, who are interested in the techniques and applications of Web search, Web data
management, Web mining and Web recommendation as well as Web community and
social network analysis, for either in-depth academic research and industrial devel-
opment in related areas.

Aalborg, Melbourne, Wuhan Guandong Xu
July 2010 Yanchun Zhang

Lin Li
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