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ABSTRACT
Information extraction systems identify and retrieve certain types of information from natural language
text. A recent development in the field of information extraction is the emergence of ontology-based
information extraction as a sub-filed, where ontologies are used to guide the information extraction
process and to present the extracted information.
One of the challenges faced by fields of ontology-based information extraction and information
extraction is the difficulty of reuse of prior work in developing new systems. A component-based
approach for information extraction named OBCIE (Ontology-Based Components for Information
Extraction) has been previously developed to address this issue. This paper presents the progress in
developing an ontology construction component for the OBCIE approach, which identifies classes and
relationships for a given domain. It is centered on discovering the information contained within the loose
structure of Wikipedia pages.
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1.

INTRODUCTION

Information extraction is a sub-field of natural
language processing (NLP) which aims to
identify and retrieve or extract some information
from natural language text. Ontology-based
information extraction has recently emerged as a
sub-field of information extraction. Here, the
objective is to use ontologies to guide the
information extraction process and to present the
results. The concept of an ontology comes from
the field of knowledge representation, where it is
defined as a formal and explicit specification of a
shared conceptualization [1].
Although a fairly large number of information
extraction and ontology-based information
extraction systems have been developed by
researchers, their usage is not widespread or
commercial. Lack of effective mechanisms for
reuse has been identified as one major reason
behind this. The first author has previously
developed a component-based approach for
information extraction named OBCIE (ontologybased components for information extraction) [2]
that attempts to address this issue. It aims to
derive the advantages of the use of software
components in developing information extraction
and is thus related to reuse-oriented software
engineering. The salient features of this approach

are as follows.
 Information extractors: components which
make extractions with respect to particular
ontological concepts.
 Platforms for information extraction:
domain, concept and corpus independent
implementations of information extraction
techniques.
 A series of operations that describe how the
system functions.
 Ontology construction: identifying classes
and properties of the ontology.
Figure 1 presents the main components of the
OBCIE approach and their interaction.
The authors’ previous works have developed
components for all the different functional areas
defined by the OBCIE approach, except ontology
construction. The requirement for this component
is to produce an ontology for a given domain as a
specification of the web ontology language
(OWL) [3], which has emerged as a de facto
standard in defining ontologies. The other
components of the OBCIE approach make use of
this OWL ontology in guiding the ontology
population task, which aims to identify instances
and property values fitting into the templates
provided by the classes and properties of the
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perform the task of ontology construction have
been developed, the methodologies used by them
have not been converted into components
compatible with the OBCIE approach prior to the
work presented here.

into a loose hierarchy of pages created by the
contributors. It is not a strict hierarchy
because new categories can be freely
introduced by contributors and a page may
belong to a number of categories. Still, it is
quite a close to a hierarchy of classes that is
included in an ontology.
Figure 2 shows an example for infoboxes and
categories.
In performing ontology construction for the
OBCIE approach, the focus is on developing
domain ontologies, which provide a specification
for some domain (e.g., higher educational
institutes, terrorist attacks, consumer product
reviews, etc.). Hence, the ontology construction
component attempts to develop a domain
ontology for a given domain using the
information
contained
in
Wikipedia,
concentrating on infoboxes and categories.
The following are the main steps followed by the
component in developing an ontology for a given
domain.

Figure 1: An ontology-based information extraction
system under the OBCIE approach

1.

The rest of the paper presents the progress in
developing an ontology construction component
compatible with the OBCIE approach.
2.
2.

METHODOLOGY

The ontology construction component for the
OBCIE approach is being developed to leverage
the information contained in Wikipedia.
Wikipedia (http://www.wikipedia.org) is an
online encyclopedia, which relies on the
contributions made by collaborators on a
volunteer basis. It is seen as one of the most
successful crowd-sourcing applications. By
January 2013, it has grown into over 24 million
articles and contains pages on almost any topic.
In using Wikipedia for the purpose of ontology
construction, we pay special attention to its
following features.
1.

2.

Infoboxes: These are the boxes present in the
top right-had corner of many Wikipedia
pages. They present a summary of the
information contained in the page. In the
process, they identify values for a set of
properties for the entities presented by the
respective pages.
Categories: Wikipedia pages are categorized

3.

4.
5.

6.

Obtain a set of seed concepts for the domain
from a human. For example, for the domain
of higher education institutes university,
professor and degree can be used as seed
concepts.
Find Wikipedia pages presenting information
of instances of seed concepts.
Extract the properties and relationships of
seed concepts using the structure of
infoboxes and the category hierarchy of the
Wikipedia pages discovered in Step 2.
Organize the results into an OWL ontology.
Attempt to improve the ontology through the
following approaches.
a. Discover related concepts from the
WordNet lexical-semantic database
for the English language [4].
b. Discover new datatype and object
properties from the Wikipedia pages
themselves
(as
opposed
to
infoboxes and categories)
Present the revised ontology to humans, who
may or may not be domain experts, through
an ontology editor such as the Protégé tool
(http://protege.stanford.edu/).

This approach is influenced by several works
including the following.
 The Kylin Ontology Generator used by the
Kylin system [5], which generates ontologies
using a similar approach. However, the
Kylin Ontology Generator does not use seed
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concepts or present the output ontology as an
OWL ontology.
Work by Hwang [6], who has used seed



concepts in attempting to automatically
develop ontologies back in 1999.

Figure 2: The infobox and categories for a Wikipedia page
(http://en.wikipedia.org/wiki/Albert_einstein accessed on February 17, 2013)

WordNet has not been started yet.
3.

RESULTS
4.

This is an ongoing project and we are not in a
position to present a final set of results. Still the
preliminary results obtained so far provide
enough evidence to justify the viability of the
approach. The important results obtained so far
are as follows.









A set of seed concepts have been identified
for the domains of higher education
institutes, commercial agriculture and
elections. These domains are expected to be
used in testing the system being developed.
The task of searching Wikipedia and finding
the pages relevant to seed concepts is close
to completion.
Work is currently being carried out on
developing ontologies using infobox
structures
and
category
hierarchies.
Obstacles faced in this task include duplicate
elimination
and
removing
unrelated
properties and relationships.
Some progress has been made in converting
the ontology being developed into OWL
format. The use of Jena Ontology API
(http://jena.apache.org/documentation/ont
ology/) is being investigated here.
Supplementing
the
ontology
with
information from Wikipedia pages and the

CONCLUSION

As of now, the development of the ontology
construction component compatible with the
OBCIE approach is still work-in-progress. Once
fully developed, it can be integrated with the
other components of the approach giving rise to a
system that can perform ontology-based
information extraction for a given domain with
minimal input – in the form of seed concepts and
manual review of the constructed ontology. This
presents a significant improvement over relying
on a human for the development of an ontology.
5.
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