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Chapter 1 Introduction

Chapter One

Introduction

"But do you know that, although | have kept the diary [on a
phonograph] for months past, it never once struck me how | was going to
find any particular part of it in case | wanted to look it up?" said Dr.
Seward, from the story of Dracula, since 1897 by Bram Stoker [1]. This
statement reveals the problem a person might have when he has a lot of
information and needs to retrieve a part of it. It's the very early need for an
Information Retrieval (IR) System that will explore uncovered information,

and satisfy the user needs.

Automated IR systems are used to reduce information overload. Many
universities and public libraries use IR systems to provide access to books,
journals, and other documents. Web search engines such as Google, Yahoo
search and Live Search (formerly MSN Search) are the most visible IR

applications.

An information retrieval process begins when a user enters a query into
the system. Queries are formal statements of information needs, for
example search strings in web search engines. In information retrieval a
guery does not uniquely identify a single object in the collection. Instead,
several objects may match the query, perhaps with different degrees of

relevance.

An object is an entity which keeps or stores information in a database or
a documents corpus. User queries are matched to objects stored in the
database. Depending on the application the data objects may be, for

example, text documents, images or videos.

.,
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Arabic is one of the most important languages in history, not only for
the civilization of old Arabs and their leadership in many fields yielding to
scientific books that are considered a treasure, but also due to its use in the
Quran; the holy book of Islamic Religion; one of the most widespread

religions nowadays.

English IR systems have been adopted and worked for since more than
fifty years. Whilst Arabic language has been ignored till recently, where
there's not much work. So far, most of the researchers in Arabic IR are non-
Arabs, so that was a good motivation for us to conduct this research hoping
that it helps in the field.

1.1 Overview on Information Retrieval

The problem of information storage and retrieval has attracted
Iincreasing attention. It is simply stated: we have vast amounts of
information to which accurate and speedy access is becoming ever more
difficult. One effect of this is that relevant information gets ignored since it
Is never uncovered, which in turn leads to much duplication of work and
effort.

Information retrieval is the science of searching for information in
documents, searching for documents themselves, searching for metadata
which describe documents, or searching within databases, whether
relational stand-alone databases or hyper textually-networked databases
such as the World Wide Web.

There is a common confusion, however, between data retrieval,
document retrieval, information retrieval, and text retrieval. Each of these

has its own bodies of literature, theory, praxis and technologies. IR is

--3--


http://en.wikipedia.org/wiki/Information
http://en.wikipedia.org/wiki/Metadata_%28computing%29
http://en.wikipedia.org/wiki/Database
http://en.wikipedia.org/wiki/Relational_database
http://en.wikipedia.org/wiki/Hypertext
http://en.wikipedia.org/wiki/World_Wide_Web
http://en.wikipedia.org/wiki/Document_retrieval
http://en.wikipedia.org/wiki/Text_retrieval

Chapter 1 Introduction

interdisciplinary, based on computer science, mathematics, library science,
information science, information architecture, cognitive psychology,

linguistics, statistics and physics.

The simplest IR system that can come to one's mind when he's thinking
of searching for documents; is Keyword Search. It matches the query
keywords with the document keywords. In this kind of search relevancy
can be either the query string appears exactly in the document, or a less
strict notion; the words in the query appear frequently in the document, in

any order (bag of words).

Keyword Search has many problems. It might not retrieve relevant
documents that have words of the same root of the query terms; like
"talking, talks, talked" from the root "talk". The same is for documents
having synonymous words with the query terms; like “restaurant™ and
"cafe”. Another Problem with Keyword search is that it might retrieve
irrelevant documents due to the use of ambiguous words; i.e. words having
more than a meaning. For example, searching for the word "apple"; does
the user require documents talking about fruits or documents talking about

"Apple” company?

An Intelligent IR system can overcome these problems by taking into
account one or more of the following; the order of words in the query, the
roots of the words in the query (Stemming), the user feedback and adapting
to it (Relevance Feedback), the meaning of the words used (Using

Thesaurus), and the authority of the source.

Relevance of the retrieved documents in Intelligent IR system may

include; being on the proper subject, being timely (recent information),


http://en.wikipedia.org/wiki/Computer_science
http://en.wikipedia.org/wiki/Mathematics
http://en.wikipedia.org/wiki/Library_science
http://en.wikipedia.org/wiki/Information_science
http://en.wikipedia.org/wiki/Information_architecture
http://en.wikipedia.org/wiki/Cognitive_psychology
http://en.wikipedia.org/wiki/Linguistics
http://en.wikipedia.org/wiki/Statistics
http://en.wikipedia.org/wiki/Physics

Chapter 1 Introduction

being authoritative (from a trusted source), and satisfying the goals of the

user and his/her intended use of the information (Information Need).

Most IR systems compute a numeric score on how well each object in
the database match the query, and rank the objects according to this value.
The top ranking objects are then shown to the user. The process may then

be iterated if the user wishes to refine the query [35].

IR applications can be classified into mono-lingual or cross-lingual.
Mono-lingual are the standard and most common applications; where the
user submits his search string in the same language of the retrieved
documents; while Cross-language information retrieval (CLIR) is a subfield
of information retrieval dealing with retrieving information written in a
language different from the language of the user's query. For example, a
user may pose his query in English but retrieve relevant documents written
in French [36]. Our research is of the 1% type; i.e. the user gives his query

in Arabic such as the language of the documents he's searching for.

Arabic IR is considered one of the open areas for research nowadays,
due to the great importance of the Arabic language as well as the increase

of Arabic documents specially over the internet.

Arabic is currently the sixth most widely spoken language in the world.
The estimated number of Arabic speakers is 250 million; of which roughly
195 million are first language speakers and 55 million are second language
speakers. Arabic is an official language in more than 22 countries. Since it
is also the language of religious instruction in Islam, many more speakers

have at least a passive knowledge of the language [2].

As late as the year 2002, the Arabic language wasn't one of the most

common languages over the internet. The percentage of public sites was for
--5--
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