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Abstract

Rich information is scattered under Indonesian
Choral Lovers (ICL) mailing list and many of its
members prefer posting a query-mail to using the
available search engine. A text retrieval system based
on ontology is then proposed. However, considering
the continual number of emails, developing an
automatic ontology constructor (OC) will be the focus
of the study while the retrieval system becomes an
evaluation tool of the OC developed.  Besides using
3,000 emails of ICL as the corpus, this study is
challenging for it takes a cognitive approach as the
heart of the process and employs Linear Model known
in Expert System field as the system life cycle. The
effectiveness of OC will be determined based on the
automatic-thesaurus effectiveness. Performance
measure of information retrieval is going to be
computed in technical evaluation while qualitative
measures of ontology (consistency, completeness, and
conciseness) are going to be used in user s evaluation.

1. Background

There are more than 11,000 emails in
Indonesian Choral Lovers (ICL) mailing list since it
was made in March 2000. This Yahoo! Groups is rich
in information coming from its members that is now up
to a thousand including people considered as choral
experts, classical singers, and musicians in Indonesia.
However, it is observed that the information is buried
under the emails and hard to find, although a search
facility is available. Members prefer to post their
question in natural language rather then using the
available search engine which contributes to the
repetition of questions and discussions in ICL mailing
list.  The repetition makes the discussions boring,
retards the learning process, and decreases the
possibility of a qualified answer for a question.

An ontology-based text retrieval system which
supports natural language queries becomes an idea of
enhancing the effectiveness and efficiency of accessing
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the information in ICL.  However, regarding the
continual increasing number of emails, an automatic
ontology constructor which has the ability to deal with
natural language and semantic analysis is expected.

A number of studies on automatic thesaurus
constructor such as in [1, 2, 3] worked for English and
used newswire as the corpus. A study for Indonesian
should be designed specifically because its
morphological rules is different from English (e.g.
affixes in Indonesian including prefixes, suffixes,
infixes, and circumfixes [4]).

Instead of newswire, this study uses the first
continual 3,000 emails of ICL mailing list.  The
colloquial and slang words written on those emails
boost complexity, as well as foreign language (e.g.
English) and Indonesian ethnic language (e.g.
Javanese) particularly. In order to benefit from the
natural form of Indonesian language, syntactically and
semantically, a cognitive approach argues to be
important in processing the corpus.

The related studies are described in section 2.
The proposed system is briefly explained before stating
the research problem. Linear Model as the system life
cycle is presented in section 5.1 followed by the recent
findings and evaluation process. Contributions and
future studies will end this article.

2. Related Studies

An ongoing study to develop Indonesian
WordNet (IWN) [5] is an example of a significant
study being done by an Indonesian research
community which is among some of the considerable
efforts since the mid 1990s [6]. Relevant studies about
text retrieval applications in Indonesian language are
identified but none in automatic ontology constructor
exclusively. A study of Pribadi and Hasibuan in [7]
tried to implement inference network using Indonesian
news articles while a study of spoken query-based
Indonesian information retrieval was presented in [8].

A number of studies show that ontology can
enhance system performance. Burke, Hammond, and
Cooper study of Frequently Asked Question (FAQ)
finder system in [9] shows that combination techniques
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of information retrieval and natural language
processing work better than any single approach. An
ontology was generated and implemented in the search
engine of institutional repository of scholarly literature
of Malaysia to find conceptual relations between
documents and retrieve related articles in a more
efficient way [10]. This study seems to work with
small data that they were experimenting with. An
interesting study of [11] in WebDoc (a web document
classification system) used a thesaurus and certainty
factor (CF) for index generation, where the CF was
derived automatically by combining multiple sources
of evidence (good hits and bad hits) in order to take
into consideration the quantitative aspect of the
relationships between terms. It is promising, although
they worked on a relatively small training set and
without the semantic tags on noun phrase and other
contextual information.

There has been an increasing study about
learning or adapting ontology dynamically in recent
years such as studies in [12] and [13]. In [3], Protégé
plug in was used to bootstrap a domain-specific
ontology from a relevant text corpus of neurology
while a study in [13] tried to automatically generate
class hierarchies using conceptual clustering algorithm,
COBWEB, as a basic ontology represented using
Resource Description Framework (RDF) schema in a
Smart Radio online song recommendation application.
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Figure 1. Use-Case Diagram of ontology
based information retrieval system for
Indonesian choral. (Notes: __ association,
—> direct association, ----> dependency).

3. Proposed Model

Figure 1 is the use-case diagram of the proposed
model for this study. The search engine which is the
front-end is going to be a tool in evaluating the
constructor performance. At the back-end, there is
choral thesaurus as the system knowledge works for
indexing and query refinement.

Experts in choral are preferred to be involved
along the process, particularly on knowledge definition
stage of the Linear Model. During annotation task,
choral experts should assign topic(s) for each email
and also define the highly related words written on
emails with the topic given. From this task we can
grasp how the topic(s) can be assigned to an email and
further we can learn the relation between words and a
topic semantically. Heuristic rules generated from the
experts will be fed as the system knowledge that works
with the constructor in order to maintain a continues
updated-ontology.

There will be two kinds of information retrieval
systems (IRS): empty-IRS and OC-IRS. The
difference between them is basically on the knowledge
base. The former will have only an Indonesian lexicon
(which is already available) whereas the latest will
have an Indonesian lexicon, a heuristic module and an
OC module. Empty-IRS will be the baseline model of
IRS in evaluation process.

4. Research Objective

The main objective of this study is to develop
an automatic constructor of an associative thesaurus for
a text retrieval system when emails become the corpus.
Performance of the ontology constructor will be
measured by its effectiveness.

5. Methodology

5.1. Linear Model

A text retrieval system based on ontology could
be seen as a merge between a retrieval system and an
expert system.  Therefore, this study uses Linear
Model that has been used in a number of expert system
projects successfully as a developmﬂ process [14]. It
consists of six stages which are planning, knowledge
definition, knowledge (and system) design, code and
checkout, knowledge verification, and system
evaluation. Figure 2 summarizes the task and output of
each stage of Linear Model implemented during the
study.

5.2. Recent Findings

Meanwhile, related words seems to be
important in describing semantic relations. However,
it is not clear yet whether relation differentiation (BT,
NT, and NT) is necessary for this particular case; as
studies in [1, 2, and 3] show promising results using a
single type of association relation, e.g. based on term
CO-0CCurrence. In [1], the most contribution to
improve retrieval performance were given by simple or
compound nouns, but in the corpus there is an email
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Figure 2. Summary of Linear Model process implemented in this study. First row is the stages,
second row is the important tasks of each stage, and third row is the output.

which contains only single verb. An other email
suggests that we read its Swubject while the other
requires us to read its forwarded message in order to
understand its meaning.

Further exploration needs to be conducted as
well as further consideration of a number of methods
for the OC generation. Instead of the supervised
method, unsupervised or semi-supervised model will
be preferred because of the learning experience during
annotation task, which is similar to those processes.

From 1,000 emails, it is observed that almost
50% of them have a Subject that describes its content.
Therefore, a kind of certainty factor value as term
weight generated automatically is encouraged to be
implemented as well. However, above all, decision of
method(s) and how the OC should be designed lays on
knowledge acquired in the knowledge definition stage.

5.3. Evaluation

The idea behind the evaluation process is that a
tool performance can be measured by the performance
of its creation: thus, once we have an effective
thesaurus, we can say that we have an effective OC.

Technical evaluation and user’s evaluation are
the formal tests of this study. Recall, precision, and the
harmonic mean F [15] of recall and precision relative
to the 10" document in the ranking will be calculated
for technical evaluation which basically is performance
evaluation of IR system. The recall and precision will
also be needed mainly as initial data for qualitative
analysis as well as supporting data. In this user’s
evaluation, three qualitative measures (consistency,
completeness, and conciseness [16]) are going to be
used to evaluate the content of automatic-thesaurus
generated by the OC.

The knowledge definition stage will come up
with a list of topics of email from ICL-corpus. In this
stage, this list becomes a list of topic of question. A
number of natural form of queries generated from each

topic on the list is then fed into the system. Therefore,
there will be a number of result sets for each topic of
question.

The ontology is said to be consistent while there
are no contradictory document(s) retrieved in the
aggregation of the result sets of the retrieval system.
Here, the precision value is proposed to be used as a
value of consistency based on an idea that a relevant
document can also be seen as a document that is not
contradictory with the query. Two kinds of consistency
values may be calculated: a value for each topic of
question and a value for the topics of question as a
whole.

Calculating the recall value from each topic of
question as well as the topics of question as a whole
will result in the completeness values. The ontology is
perfectly complete while all relevant documents in the
corpus is retrieved by the retrieval system (100% value
of recall).

Instead of calculating recall and precision
values, the conciseness of ontology will be evaluated
through examining the irrelevant documents of
consistency and completeness tests in order to
recognize the redundant terms. It is a comparison
between agglomeration of terms generated in query
refinement and terms generated from the irrelevant
documents.

The technical evaluation should be applied into
the system with different corpus inside (e.g. choral
webpage corpus) where the automatic-thesaurus
previously generated is implemented. It is essential to
investigate the sharable features of ontology generated.

6. Contribution and Future Studies

The undergoing study of IWN [5] uses expand
model which is mapping the common base concepts
between PrincetonWordNet (PWN) [17] synset and
Kamus Besar Bahasa Indonesia (KBBI)!  sense
definition that is done by human annotators through

1 KBBI is a comprehensive dictionary of Bahasa Indonesia developed by Pusar Bahasa, the Indonesian government’s centre for language

development, of Ministry of Education.
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web-based application. In specific manner, this study
could be seen as an effort to improve and enrich the
IWN. While the former study is using common base
concepts, this study focuses in choral domain and
crucial words in ICL emails. With this restriction the
advantages are two-fold: the IWN will improve
broader and deeper on particular subjects.

This study may lead to numerous other studies
in natural language processing and text retrieval
particularly for Indonesian language, namely
developing a better parser, stopwords, stemmer,
indexer, or searching algorithm.
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