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World Wide Web (WWW) is one of the most remarkable achievements for humanity.
Nowadays it is almost impossible to image business or entertainment services
without it. Enterprises changed their way of thinking from having a web site just
as informative on—line advertisement or just to have one site because it is
fashionable; to realizing that it is a new, massive and simple way of doing
businesses.

Every day many people are connecting to Internet and probably some of them are
active part of the WW by creating their own contents (by using blogs, Vlogs, own
their personal web site!, etc.) Probably all of them are using a search engine and
some may use the WWW to buy products or services, rent a movie from the living of
their houses, perform video conferences using a video conference client (i.e
OpenWengo, Ekiga from the open source community), or to communicate with their
families or friends at very low rates or for free. The amount of services over the
Internet has experienced explosive growth as the amount of Internet users rises.

WWW was created by the combination of Internet (a global network) and HIML (Hyper
Text Markup Language) 2. This very simple idea allows anyone to publish its own
documents. At first, programming in simple HTML code and uploading the files to the
server; later, just using tools, which help to create web documents (knowing
nothing of HIML programming, File Transfer Protocol (FTP), among others). These
technologies allowed the massive proliferation of web pages, Web Sites, Web Portals,
etc. Although, it also brought a problem: “the high amount of unlabeled and semi
structured information which makes extremely hard to find out useful information
among web pages”’. Besides, even if we reach an interesting web site; how to not get
lost when browsing it?

Today WWW is a sea of documents, and everybody that tries to reach some information
must first search into a huge among of useless information and this situation is
worsening everyday. The development of the “Semantic Web” arises as the solution
for these problems; however, its implementation is planned for a long-term horizon.
This new Web is a solution to allow people discover useful information in an easier
way in the ocean of documents. The idea is to include descriptions of each document
(Metadata) written in the form of an XML, to allow other pieces of software like
Semantic Search Engines to read them and give results, which have more relation
with the visitors searching goals.

A challenging question for managers and organizations arises: how to develop a
“good” web site? In order to keep old customers interested in the web site and gain
new ones. In other words, how to build a site that provides valuable information to

1hﬂp%ﬁvwnvrksxvvﬂﬁchisrny;nnynuﬂshe
2 http:/Awww.w3.org/MarkUp/



the visitors to make them return continuously to the site? This is a key issue from
business viewpoint, because it is demonstrated that the cost of gaining or loosing
a new customer is higher than the cost of keeping them,

The above question is hard to solve and can be decomposed in sub—questions easier
to solve, such as: How to create a visual design that allow a simple access to the
information in the site without confusing the visitors? How to give the information,
product or services that visitors need? How to improve the structure of the textual
content for a easy and unambiguous browsing?

Nielsen discusses several web site usability problems and also establishes that
effectiveness or utility of the web site is strongly related with its usability. In
addition to Web interface, it is possible to improve the visitors browsing
experience enhancing the sites’ structure and content. If the visitor doesnt find
what he/she needs, in a reasonable small amount of browsed pages (also called small
amount of clicks), he/she will change to browse another site.

There are several studies that have shown that it is possible to improve the
usability of a site by improving the sites’ structure and content. The problem is
that the evaluation of the solutions is usually subjective. Several different
studies that have shown to improve the web site content and structure using
different techniques such as web mining or Knowledge Discovery in Databases (KDD)
process, however, no unique solution and it doesn’t exist “the only” way to
evaluate the results.

Many researchers motivated by these questions have developed methods and techniques
in order to solve some of the problems that managers usually face. These techniques
receive the name of Web Mining (WM), which is the application of Data Mining
techniques to the data originated in Web Systems (web pages, web logs, web profiles,
etc). However, more work in WM field is still required in order to reach better
results.

All these improvements must be performed quickly and easily to allow the
enterprises to successfully satisfy the changing visitors’ needs in order to
maintain the competitiveness and ensure the survival of enterprises.

This thesis aims to research the state of the art on Web Mining (W) techniques and
Knowledge Discovery in Databases (KDD) techniques applied to Web site data to
enhance its structure and contents. I focused my work in the off-line process,
which allow performing drastic changes in the structure, content and organization
of a Web site.

Then I propose a new way of performing the web usage mining process, which allows
the expert/analyst of the business to combine its own knowledge into the mining
process to obtain better contents and structural modifications of the web site.





