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Abstractd As a model for knowledge descripti@nd formalization, ontologies are widely used to represent user
profiles in personalized web information gathering. However, when representing user profiles, many models have
utilized only knowledge from either a global knowledge base or a user locamation. In this paper, a
personalized ontology model is proposed for knowledge representation and reasoning over user profiles. This model
learns ontological user profiles from both a world knowledge base and user local instance repositories. Tlge ontolog
model is evaluated by comparing it against benchmark models in web information gathering. The results show that
this ontology model is successful.
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1 INTRODUCTION

The hugeamount of wekbased information
available hasincreased dramaticallyin last few
decadesBut the users are face a challenging issue is
how to gather useful information from the web.
Current web informationgathering systems attempt to
satisfy user requirements by capturing their
information needs. Fahis purpose, user profiles are
created for user background knowledge description.

User profiles represent the concept models
possessed by users when gathering web information.
A concept model is implicitly possessed by users and
is generated from their aokground knowledge.
While this concept model cannot be proven in
laboratories, many web ontologists have observed it
in user behavior. When users read through a
document, they can easily determine whether or not it
is of their interest or relevance to thea judgment
that arises from their implicit concept models. If a
userb6s concept mod el can
superior representation of user profiles can be built.

To simulate user concept models, ontologi@s
knowl-edge description and formalization mailel
are utilized in personalized web information
gathering. Such ontologies are called ontological user
profiles or personalized ontologies. To represent user

profiles, many researchers have attempted to discover
user background knowledge through global or local
analysis.

Global analysis uses existing global
knowledge bases for user background knowledge
representation. Commonly used knowledge bases
include generic ontologies (e.g., WordNet)
thesauruses (e.g., digit libraries), and online
knowledge bases (e.g., online categorizations and
Wikipedia). The global analysis techniques produce
effective  performance for user background
knowledge extraction. However, global analysis is
limited by the quality of the used &wledge base.
For example, Word Net was reported as helpful in
capturing user interest in some areas but useless for
others.

Local analysis investigates user local
information or observes user behavior in user
profiles. For example, Li and Zhong discovered
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documents to learn ontologies for user profiles. Some
groups learned personalized ontologiadaptively

from user 8s
and Suzuki analyzed query logs to discover user
badground knowledge. In some works, such as users
were provided with a set of documents and asked for
relevance feedback. User background knowledge was
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then discovered from this feedback for user profiles.  reference relations and resolving ellipsis as well as
However, because local analysis techniques rely on for establishing and maintaining connectivity of the
data mining or classification techniques for discourse and adherence of the text to the text
knowledge discovery, ocesionally the discovered producer 6s goal andmogel,ans. 0
results contain noisy and uncertain information. As a  user background knowledge is extracted from a
result, local analysis suffers from ineffectiveness at  world knowledge base encoded from the Library of
capturing formal user knowledge. Congress Subject Headings (LCSMJe first need to
From this, we can Ipothesize that user construct the world knowledge base. The world
backgroundknowledge can be better discovered and knowledge base must cover an exhaustive range of
represented if we can integrate global and local topics, since users may come from different
analysis within a hybrid model. The knowledge backgrounds. For this reason, the LCSH system is an
formalized in a global knowledge base will constrain ideal world knowledge base. The LCSH was
the background knowledge discoveryrfradhe user developed for organizing and retrieving information
local information. Such a personalized ontology from a large volume of library collections. For over a
model should produce a superior representation of hundred years, tHenowledge contained in the LCSH

user profiles for web information gathering. has undergone continuous revision and enrichment.
The LCSH represents the natural growth and

2 PERSONALIZED ONTOLOGY distribution of human intellectual work, and covers

CONSTRUCTION comprehensive and exhaist topics of world

Personalized ontologies are a conceptualization knowledge by L.M.Chanin addition the LCSH is
model that formally describes and specifies user  the most comprehensive nspecialized controlled
background knowledge. From observations in daily  yocabulary in English. In many respects, the system
life, we found that web users might have different  has become a de facto standard for subject cataloging
expectations for the same search query. For example,  and indexing, and is used as a means for enhancing

for the topic ANew Yor k, Gupjbctasckss Rndwledge hahabSemt Systems Mma y
demand different information from leisure travelers.

Sometimes even the same user may have different TABLE 1:Comparison of Different World
expectations for the same search query if applied ina  Taxonomies
different situation. A user may become a business

- . : L.CSH L.CC DDC RC
traveler when planning for a business trip, or a Fof Topics | 394070 | 4214 18462 | 100,000
leisure traveler when planning for a family holiday. Directed Directed
Based on this observation, an assumption is formed Structure Acyclic Tree Tree Acyclic
that web users have a personal concept model for Dt Gr;‘fh - = G‘ﬁ]ph
their information needs. +[ Semantic Broader, | Super- and | Super- and | Super- and may
change according to different information needs. Relations | Used-for, | Sub-class | Sub-class | Sub-class
In this section, a model constructing Related-to

personalized ontol ogi es for TPﬂéeLQ:SHUS%Fér‘hS?sﬁsup&i&rrbGn?p&’réd
models is introduced. with other world knowledge taxonomies used in
previous works. Table 1 presents a comparison of the
LCSH with the Library of Congress Classification
(LCC) used by Frank and Paynterthe Dewey
Decimal Classification (DDC) used by Waagd Lee
and King et al., and the reference categorization
(RC) developed by Gauch et al.using online

2.1 World Knowledge Representation

World knowledge is important for
information gathering According to the definition
provided by L.A. Zadeh world knowledge is
commonsense knowledge possessed by people and

acquired through their experience and education. categorizations. As shown in Table 1, the LCSH

Also, as pointed out by Nirenburg and Raskin ,  coyersmore topicias a more specific structure, and

fiworl d knowledge i s ndecegegifes Ymord Sémantc® rélatiGnd.! The? LCSH
referential disambiguation, including establishing co descriptors are classified by professionals, and
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the classification quality is guaranteed by well
defined and continusly refined cataloging rules
These features make the LBSan ideal world
knowledge base for knowledge engineering and
management. The structure of the world knowledge
base used in this research is encoded from the LCSH
references. The LCSH system contains three types of
references: Broader term (BT), Usku (UF), and
Related term (RT)The BT references are for two
subjects describing the same topic, but at different
levels of abstraction (or specificity). In our model,
they are encoded as tlea relations in the world
knowledge base. The UF references ia LICSH are
used for many semantic situations, including
broadening the semantic extent of a subject and
describing compound subjects and subjects
subdivided by other topics. The complex usage of UF
references makes them difficult to encode. During the
investigation, we found that these references are
often used to describe an action or an object.

MATHEMATICAL GROUNDWORK

Definition 1: Let S be a set of subjects, an element s
U4 S i s f or fuplé $ x éalel; eighboa;, 4
ancestor; descendant where label is the heading of

s in the LCSH thesaurus)eighbor is a function
returning the subjects that haglizect links to s in the
world knowledge base;

Fig. 1. A sample part of the world knowledge base

1 Ancestor is a function returning tlseibjects
that have a higher level of abstraction than
s and link to s directly or indirectly in the
world knowledge base;

1 Descendant is a function returning the
subjects tht are more specific than s kmk

to s directly or indirectly in the world
knowedge base.

The subjects in the world knowledge base are
linked to each other by the semantic relationsaf,
part-of, andrelatedto. The relations are formalized
as follows:

Definition 2: Let IR be a set of relations, an element
r IRiis a 2tupler: = <edge; type>, where
1 An edge connects two subjects that hold a
type ofrelation;
1 . atype of relations is an element af-§;
part-of; relatedto}.
With Definitions 1 and 2, the world knowledge base
can then be formalized as follows:

Definition 3: Let WKB be a world knowledge base,
which is a relations, and can be formally defined as a
2-tuple taxonomy constructed as a directed acyclic
graph. The WKB consists of a set of subjects linked
by their semantic WKB :=<S; IRxyhere

1 Sisasetof subjects:§{s1, s2, ..., sm}
1 IR is a set of semantic relations IR: = {r1;
r2; ... rn} linking the subjects in S.

Fig. 1 illustrates a sample of the WKB
dealing with thet opi ¢ fAEconomic
topic will also be used as an example througtibigt
paper to help explanation.)

Ontology Construction

The subjects of user interest are extracted from the
WKB via user interaction. A tool called Ontology
Learning Environment (OLE) is developed to assist
users with such interaction. Regarding a topie
interesting subjects consist of two sets: positive
subjects are the concepts relevant to the information
need, and negative subjects are the concepts
resolving paradoxical or ambiguous interpretation of
the information need. Thus, for a given topice th
OLE provides users with a set of candidates to
identify positive and negative subjects. These
candidate subjects are extracted from the WKB.

21 | www.ijdcst.com

espion



