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Chapter 1
Introduction

1.1 Motivation

Information retrieval (IR) deals with the representation, storage, organization
of, and access to information items. The representation and organization of the
information items should provide the user with easy access to the information in
which he is interested. Unfortunately, characterization of the user information
need is not a simple problem. Consider, for instance, the following hypothetical
user information need in the context of the World Wide Web (or just the Web):

Find all the pages (documents) containing information on college ten-
nis teams which: (1) are maintained by an university in the USA and
(2) participate in the NCAA tennis tournament. To be relevant, the
page must include information on the national ranking of the team
in the last three years and the email or phone number of the team
coach.

Clearly, this full description of the user information need cannot be used directly
to request information using the current interfaces of Web search engines. In-
stead, the user must first translate this information need into a query which can
be processed by the search engine (or IR system). ‘

In its most common form, this translation yields a set of keywords (or index
terms) which summarizes the description of the user information need. Given the
user query, the key goal of an IR system is to retrieve information which might
be useful or relevant to the user. The emphasis is on the retrieval of information
as opposed to the retrieval of data.

1.1.1 Information versus Data Retrieval

Data retrieval, in the context of an IR system, consists mainly of determining
which documents of a collection contain the keywords in the user query which,
most frequently, is not enough to satisfy the user information need. In fact,
the user of an IR system is concerned more with retrieving information about a
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subject than with retrieving data which satisfies a given query. A data retrieval
language aims at retrieving all objects which satisfy clearly defined conditions
such as those in a regular expression or in a relational algebra expression. Thus,
for a data retrieval system, a single erroneous object among a thousand retrieved
objects means total failure. For an information retrieval system, however, the
retrieved objects might be inaccurate and small errors are likely to go unnoticed.
The main reason for this difference is that information retrieval usually deals
with natural language text which is not always well structured and could be
semantically ambiguous. On the other hand, a data retrieval system (such as
a relational database) deals with data that has a well defined structure and
semantics.

Data retrieval, while providing a solution to the user of a database system,
does not solve the problem of retrieving information about a subject or topic.
To be effective in its attempt to satisfy the user information need, the IR system
must somehow ‘interpret’ the contents of the information items (documents)
in a collection and rank them according to a degree of relevance to the user
query. This ‘interpretation’ of a document content involves extracting syntactic
and semantic information from the document text and using this information
to match the user information need. The difficulty is not only knowing how
to extract this information but also knowing how to use it to decide relevance.
Thus, the notion of relevance is at the center of information retrieval. In fact, the
primary goal of an IR system is to retrieve all the documents which are relevant
to a user query while retrieving as few non-relevant documents as possible.

1.1.2 Informction Retrieval at the Center of the Stage

In the past 20 years, the area of information retrieval has grown well beyond its
primary goals of indexing text and searching for useful documents in a collec-
tion. Nowadays, research in IR includes modeling, document classification and
categorization, systems architecture, user interfaces, data visualization, filtering,
languages, etc. Despite its maturity, until recently, IR was seen as a narrow
area of interest mainly to librarians and information experts. Such a tenden-
tious vision prevailed for many years, despite the rapid dissemination, among
users of modern personal computers, of IR tools for multimedia and hypertext
applications. In the beginning of the 1990s, a single fact changed once and for
all these perceptions — the introduction of the World Wide Web.

The Web is becoming a universal repository of human knowledge and cul-
ture which has allowed unprecedent sharing of ideas and information in a scale
never seen before. Its success is based on the conception of a standard user
interface which is always the same no matter what computational environment
is used to run the interface. As a result, the user is shielded from details of
communication protocols, machine location, and operating systems. Further,
any user can create his own Web documents and make them point to any other
Web documents without restrictions: This is a key aspect because it turns the
Web into a new publishing medium accessible to everybody. As an immediate



