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ABSTRACT

This dissertation work investigates the use of information technologies that clar-

ify semantic meaning to help users elaborate their information needs by providing

library-speci�c knowledge to the information seeking process. The research in-

volved two interdependent semantic technologies: concept space consultation and

library-speci�c, domain-speci�c, automatically generated concept spaces.

The concept space consultation phase used spreading activation algorithms -

branch-and-bound and Hop�eld net algorithms - to explore knowledge sources

in speci�c domains. This research demonstrated the comparable e�ectiveness of

exploration of a library database using a man-made classi�cation scheme and the-

saurus as opposed to an automatically generated concept space. The results showed

that the use of spreading activation algorithms identi�ed more relevant concepts

than the use of the manual browsing method.

The concept space technique automatically identi�es and extracts concept from

a library collection while at the same time computing the strength of associations

between concepts. This research demonstrated that the concept space technique

was able to create human-recognizable concepts and their associations. In addition,

the technique could be scaled to generate very large library-speci�c concept spaces

for a very large underlying library collection.
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Moreover, the interdependent use of both semantic technologies creates a se-

mantic medium for users and library-speci�c knowledge sources to exchange con-

tent with context - context in user information need and that in corporeal knowl-

edge.
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CHAPTER 1

INTRODUCTION

This dissertation work investigated the use of information technologies that

clarify semantic meaning to help users elaborate their information needs by speci-

fying their library-speci�c knowledge during the information seeking process. That

process starts with expression of a user information need, which makes it dynamic,

cognitive, and user-oriented. However, existing information retrieval processes take

only the end result of the cognitive aspect as query input and implicitly assume

that the query input is the true (or almost true) representation of the user infor-

mation need. Is this assumption always true?

The research in knowledge discovery, data mining, and machine learning has

demonstrated the ability to generate knowledge of underlying data collections. In

addition to automatic computational methods, extensive human e�ort has been

invested in building domain-speci�c thesauri and classi�cation schemes. However,

all these semantic-bearing entities are targeted to represent knowledge coverage

in particular domains and to capture semantic relationships between identi�ed

concepts. Can these knowledge sources adequately serve users' information needs?

When the information seeking process reaches the stage of retrieving informa-

tion from search engines, users must perform two tasks - making a query and
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evaluating a list of retrieved documents. If users are not satis�ed with the results,

they will repeat the same two tasks with di�erent queries or they will give up their

searches. This \blackbox" information retrieval approach has existed since the

beginning of the information retrieval �eld in the 1960s and has since been pop-

ularized by the Internet. Nowadays, users are very familiar with what to expect

from search engines - a possibly long ranked list of documents that they may never

go through. In addition, in information retrieval practices, a common belief has

been created that \relevant" documents appear only at the top 10 or 20 of ranked

retrieved result.

The role of users in this \blackbox" approach focuses on evaluating retrieved

documents for their relevancy. This approach downplays, if it does not ignore, the

necessity of an information need having been fully expressed. This dissertation

work adopted a user-centric and interactive approach to helping users elaborate

their information needs with library-speci�c knowledge and simultaneously gain in-

sight into a library's o�erings related to their information needs. Through semantic

communication between users, users are enabled to express their information needs

in the context of the library-speci�c knowledge of the target information source.

Shared contextual information also gives users knowledge of the potential value of

retrieved information. Under this approach, the information seeking process be-

comes a semantic journey from the initial expression of a user's information need
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to acquisition of knowledge of relevant information rather than a purely computa-

tional operation.

In order to explore semantic exchange between users and collections, this dis-

sertation research focused on two areas: interactive consultation with knowledge

sources and automatic generation of semantic-bearing knowledge sources from cor-

responding libraries. Concept space consultation demonstrates a semantic ex-

change between users and knowledge sources during query expression. Concept

space generation shows how large-scale semantic-bearing knowledge sources can

be automatically generated.


