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Abstract: For web information gathering, the user profiles are created using ontologies
which describe and formalize the knowledge. User profiles are concept models possessed by
user. Concept models are generated from user background knowledge. Instead of using
either global knowledge base or user local information, both are utilized. The subject of user
interest is extracted from world knowledge base via user interaction. The extracted subjects
consist of positive subject and negative subjects. Ontology is then constructed for given
topic using users’ feedback subjects.
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INTRODUCTION
Gathering useful information from web became difficult as web information amount vastly
increased over last decade. This difficulty is tried to be solved over years by capturing user
need. For this user profiles are created from user background knowledge. User profiles are
concept models possessed by user. These concept models are knowledge possessed by user
which is used whenever he derive a judgment over any document. These concept models used
to create user profiles. In personalized ontology model these concept models are stimulated to
create ontological user profiles by knowledge representation and formalization model.
To create user profiles many researcher have used either global or local analysis for user
background knowledge discovery. Global Analysis uses existing global knowledge bases like
Word Net, thesaurus etc. It gives good performance but limited by the quality of knowledge
base. Local analysis can discover user background knowledge from user browsing history, user
local documents, query logs, user feedback etc. Local analysis suffers from ineffectiveness at
capturing formal user knowledge. So the ontology model uses both local and global analysis.
1. RELATED WORK
Ontologies are means of knowledge sharing and reuse. Many existing knowledge bases are
used by many models to learn ontologies. Gauch [1] et al. and Sieg et al. [2] learned
personalized ontologies from the Open Directory Project to specify users‟ preferences and
interests in web search. Doweney et al. [3] used Wikipedia which helps in understanding user
interests in queries. Pattern reorganization and association rule mining technique to discover
knowledge from user local information is used by Li and Zhong [4]. A domain ontology learning
approach was proposed by Zhong [5] that uses various data mining and natural language
understanding techniques to discover knowledge from user local documents for ontology
construction. Doan developed a model called GLUE and used machine learning technique to
find similar concepts in different ontologies[6]. In the web information gathering, user profiles
were used to understand the semantic meanings of queries and capture user Information
needs. Li and Zhong defined user profiles as the interesting topics of a user’s information need.
User profiles are categorized into three groups: interviewing, semi-interviewing, and noninterviewing.
Interviewing user profiles are acquired by using manual techniques, such as questionnaires,
interviewing users [7] and analyzing user classified training sets e.g. TREC model. Semiinterviewing user profiles are acquired by semiautomated techniques which provide users with
a list of categories and ask users for interesting or noninteresting categories. Noninterviewing
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techniques do not involve users at all. They acquire user profiles by observing user activity and
behavior and discovering user background knowledge.
2. ONTOLOGY CONSTRUCTION METHOD AND ALGORITHM
Personalized ontologies are a conceptualization model that formally describes and specifies
user background knowledge. From observations in daily life, it is found that web users might
have different expectations for the same search query. Sometimes even the same user may
have different expectations for the same search query if applied in a different situation. A user’s
concept model may change according to different information needs. In this section, a model
constructing personalized ontologies for web users’s concept models is discussed.
3.1 World Knowledge Representation
World knowledge is important for information gathering. According to the definition, world
knowledge is commonsense knowledge possessed by people and acquired through their
experience and education. In ontology model, user background knowledge is extracted from a
world knowledge base encoded from the Library of Congress Subject Headings (LCSH) [8]. The
structure of the world knowledge base used is encoded from the LCSH references. The LCSH
system contains three types of references: Broader term (BT), Used-for (UF), and Related term
(RT). The primitive knowledge unit in our world knowledge base is subjects. They are encoded
from the subject headings in the LCSH.

Fig. 1. A sample part of the world knowledge base. [9]
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Definition. Let WKB be a world knowledge base, which is taxonomy constructed as a directed
acyclic graph. The WKB consists of a set of subjects linked by their semantic relations, and can
be formally defined as a 2-tuple WKB :=<S; R>,Where


S is set of subjects S:= <s1; s2; . . . ; sm>;



R is a set of semantic relations R := <r1; r2; . . . ; rn> linking the subjects in S.

Fig. 1 illustrates a sample of the WKB dealing with topic “Economic espionage.”
3.2 Ontology Construction

Fig.2. An ontology (partial) constructed for topic “Economic espionage” [9].
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. Thus,
for a given topic, the OLE provides users with a set of candidates to identify positive and
negative subjects [9].
Fig. 2 illustrates the ontology (partially) constructed for the sample topic “Economic
espionage,” where the white nodes are positive, the dark nodes are negative, and the gray
nodes are neutral subjects.
3.3 Ontology Mining
Ontology mining discovers interesting and on-topic knowledge from concepts, semantic
relations, and instances in ontology. A 2D ontology mining method is used: Specificity and
Exhaustivity. Specificity (denoted spe) describes a subject’s focus on a given topic. Exhaustivity
(denoted exh) restricts a subject’s semantic space dealing with the topic. This method aims to
360
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investigate the subjects and strength of their associations in an ontology. Subject’s specificity
has two focuses: 1) on the referring-to concepts (called semantic specificity), and 2) on the
given topic (called topic specificity) [9]. The determination of a subject’s spea is described in
Algorithm 1 [9].
Algorithm 1. Analyzing semantic relations for specificity :
Input: a ontology O(T) = (taxS, rel); a coefficient θ between (0,1)
Output: spea(s) applied to specificity
1. set k =1, get the set of leaves S0 from taxS, for (s0 ∈ S 0) assign spea(s0) = k
2. get S1 which is set of leaves in case we remove nodes S0 and related edges from taxS.
3. if (S 1 = Ø ) then return
4. for each s1 ∈S1 do

{
spe1a (s1) = k

5. if (isA(s1) = Ø) then

6. else spe1a (s1) = θ X min { spea(s) / s ∈ isA(s1)}
7. if (part of(s1) = Ø) then spe2a(s1) = k
8. else spe2a (s1) =
9. spea(s1) =

∑

(

|

min(spe1a

( )

)

(

)|

(s 1), spe2a (s1)); }

10. k= k X θ, S0 = S 0 ∪S1, go to step 2.
The topic specificity of a subject is investigated, based on the user background knowledge
discovered from user local information. The strength of i to a subject s is determined by
( )=

( , )× ( )

(1)

The exhaustivity of a subject refers to the extent of its concept space dealing with a given topic.
This space extends if a subject has more positive descendants regarding the topic. The
ontological user profile is then used for web information gathering to make searching easier
and relevant to user need.
3. CONCLUSION
Every user has a distinct background and a specific goal when searching for information on the
Web. The goal of Web search personalization is to tailor search results to a particular user
based on that user's interests and preferences. The ontology model constructs user
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personalized ontologies by extracting world knowledge from the LCSH system and discovering
user background knowledge from user local instance repositories. The ontological user profile
can be used to the design of web information gathering systems. It can also be utilized in the
fields of Information Retrieval, web Intelligence, Recommendation Systems.
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