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ABSTRACT

In this paper we present a new document representation
model based on implicit user feedback obtained from search
engine queries. The main objective of this model is to achieve
better results in non-supervised tasks, such as clustering and
labeling, through the incorporation of usage data obtained
from search engine queries. This type of model allows us
to discover the motivations of users when visiting a certain
document. The terms used in queries can provide a better
choice of features, from the user’s point of view, for summa-
rizing the Web pages that were clicked from these queries. In
this work we extend and formalize as query model an exist-
ing but not very well known idea of query view for document
representation. Furthermore, we create a novel model based
on frequent query patterns called the query-set model. Our
evaluation shows that both query-based models outperform
the vector-space model when used for clustering and labeling
documents in a website. In our experiments, the query-set
model reduces by more than 90% the number of features
needed to represent a set of documents and improves by
over 90% the quality of the results. We believe that this
can be explained because our model chooses better features
and provides more accurate labels according to the user’s
expectations.

Categories and Subject Descriptors

H.3.3 [Information Search and Retrieval]: Clustering
; H.2.8 [Information Systems]: Data Mining

; H4.m [Information Systems Applications]: Miscella-
neous

General Terms

Algorithms, Experimentation, Human Factors

Keywords

Feature Selection, Labeling, Search Engine Queries, Usage
Mining, Web Page Organization

1. INTRODUCTION

As the Web’s contents grow, it becomes increasingly dif-
ficult to manage and classify its information. Optimal or-
ganization is especially important for websites, for example,
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where classification of documents into cohesive and relevant
topics is essential to make a site easier to navigate and more
intuitive to its visitors. The high level of competition in the
Web makes it necessary for websites to improve their orga-
nization in a way that is both automatic and effective, so
users can reach effortlessly what they are looking for. Web
page organization has other important applications. Search
engine results can be enhanced by grouping documents into
significant topics. These topics can allow users to disam-
biguate or specify their searches quickly. Moreover, search
engines can personalize their results for users by ranking
higher the results that match the topics that are relevant to
users’ profiles. Other applications that can benefit from au-
tomatic topic discovery and classification are human edited
directories, such as DMOZ! or Yahoo!2. These directories
are increasingly hard to maintain as the contents of the Web
grow. Also, automatic organization of Web documents is
very interesting from the point of view of discovering new
interesting topics. This would allow to keep up with user’s
trends and changing interests.

The task of automatically clustering, labeling and clas-
sifying documents in a website is not an easy one. Usually
these problems are approached in a similar way for Web doc-
uments and for plain text documents, even if it is known that
Web documents contain richer and, sometimes, implicit in-
formation associated to them. Traditionally, documents are
represented based on their text, or in some cases, also using
some kind of structural information of Web documents.

There are two main types of structural information that
can be found in Web documents: HTML formatting, which
sometimes allows to identify important parts of a document,
such as title and headings, and link information between
pages [15]. The formatting information provided by HTML
is not always reliable, because tags are more often used for
styling purposes than for content structuring. Information
given by links, although useful for general Web documents,
is not of much value when working with documents from a
particular website, because in this case, we cannot assume
that this data has any objectiveness, i.e.: any information
extracted from the site’s structure about that same site, is
a reflection of the webmaster’s criteria, which provides no
warranty of being thorough or accurate, and might be com-
pletely arbitrary. A clear example of this, is that many
websites that have large amounts of contents, use some kind
of content management system and/or templates, that give
practically the same structure to all pages and links within

"http://www.dmoz.org
2http://www.yahoo.com






























