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ABSTRACT

Web mining can be defined as the use of data mining techniques to automatically discover and extract
information fromweb documents and services. A decision support system is a computer-based information
sy Analysis stem that supports business or organizational decision-making activities. Data mining and
business intelligence techniques can be integrated in order to develop more advanced decision support
systems. In this chapter, the authors propose to use web mining as a process to develop advanced deci-
sion support systems in order to support the management activities of a website. They describe the Web
mining process as a sequence of steps for the development of advanced decision support systems. By
following such a sequence, the authors can develop advanced decision support systems, which integrate
data mining with business intelligence, for websites.
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Web Mining for the Integration of Data Mining with Business Intelligence

INTRODUCTION

The management of web sites imposes a constant
demand for new information and timely updates
due to the increase of services and content that
site owners wish to make available to their users,
which in turn is motivated by the complexity and
diversity of needs and behaviors of the users. Such
constant labor intensive effort implies very high
financial and personnel costs.

A decision support systemis acomputer-based
information system that supports business and
organizational decision-making activities. The
integration of data mining with business intelli-
gence techniques is important for the development
of advanced decision support systems. Data min-
ing is the application of specific algorithms for
extracting patterns from data (Fayyad, Piatetsky-
Shapiro, & Smyth, 1996). Business intelligence
can be presented as a technology to collect and
store data, analyze it using analytical tools, and
deliverinformation and/or knowledge, facilitating
reporting, querying, and allowing organizations
to improve decision making (Azevedo, & Santos,
2011). An advanced decision support system,
which integrates data mining with business intel-
ligence, can support several managementactivities
of a web site, reducing the effort to manage it.

Web mining is usually defined as the use of
data mining techniques to automatically discover
and extract information from web documents and
services (Etzioni, 1996). According to (Kosala,
& Blockeel, 2000), web mining is commonly
categorized into three areas: web content mining
that describes the discovery of useful information
from content (Chakrabarti, 2000), web structure
mining that analyzes the topology of web sites
(Chakrabarti, Dom, Kumar, Raghavan, Rajago-
palan, Tomkins, Gibson, & Kleinberg, 1999),
and web usage mining that tries to make sense
of the data generated by the navigation behavior
and user profile (Srivastava, Cooley, Deshpande,
& Tan, 2000). These areas naturally overlap and
complement one another.

In this chapter, we propose to use web mining
as aprocess to develop advanced decision support
systems in order to support the management activi-
ties of a web site. We describe the web mining pro-
cess as a sequence of steps for the development of
advanced decision support systems. By following
such a sequence, we can develop advanced deci-
sion support systems which integrate data mining
with business intelligence. We have applied our
proposed web mining process in the development
of intelligent monitoring/management systems to
guarantee the quality of web sites. Examples of
monitoring activities include:

e  Usage: Keep track of the paths users take
during their accesses, the efficiency of
pages/hyperlinks in guiding the users to
accomplish their goals;

e  Users: How users are grouped taking into
account their browsing behavior, how
groups change with time, how groups of
users relate with the success of the site;

e Data quality: How adequate the content
and meta-data of a web site are;

e  Automation: The effect of personalization
actions. For instance, if users are follow-
ing the recommendations of products and
pages or not.

This chapter is organized as follows: We start
by presenting some work related to web mining.
Then, we present our proposal. We show the
main data sources that are used in the web min-
ing process. We pay special attention to the pre-
processing and storage of web data for use in web
site management. Then, we present a case study
where web mining is used as a process to develop
anadvanced decision support system that monitors
the quality of the meta-data describing content in
ane-news web portal, supporting decision making
(Domingues, Soares, & Jorge, 2013). Finally, we
present future research directions and conclusion.
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