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Abstract 
For ontology developers, constructing comprehensible concepts of a knowledge 

domain is often problematic and time-consuming. The development process can be 
improved by reusing concept representation. However, the availability of reusable 
ontology is limited in practice due to the communication gaps existing between human 
cognition and machine-readable semantic representation required in knowledge 
engineering. Nowadays, textual documents that act as one of the most important medium 
to express human cognition are major resources for the acquisition of knowledge in 
computing systems. This study aims to develop a systematical approach to building 
reusable ontology prototypes from the documents. Several issues are identified such as 
how to recognize terminologies in textual corpus, to name concept tags in the 
terminologies, and to derive conceptual hierarchies. The proposed approach integrates 
concept extraction techniques that employ text-mining, linguistic, and psychological 
analysis methods. The empirical assessment reports the usability ratios of both conceptual 
tags and hierarchies exceed 70 percents. Consequently, the synergy of the elicitation 
techniques allows the developers to efficiently create and distribute ontology repository in 
specific domains. 

Key words: Ontology, Knowledge Acquisition, Concept Extraction, Conceptual Structure 
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(Ontology)

(Chandrasekaran et al. 1999)
(Lehmann 1992; Minsky 1975)

Gruber(1993) "Ontology is a specification of 
conceptualization" 

XML

RDF(Resource Description Framework) OWL(Ontology Web Language)
XML

(Assertions)

“All the logic of human in mind”
(Kayed & Colomb 2002; Sugumaran 

& Storey 2002)

(Noy & 
McGuinness 2001; van der Vet & Mars 1998)

(Gillam et al. 2005)

(Hui 
& Yu 2005; Lassila & McGuinness 2001; Shamsfard & Barforoush 2004)

(1). (2). 
(Semantic)
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(3).
is-a

(Taxonomy)
(W3C)

(Martin & Eklund 2000)
(Staab et al. 2000) (Motta et al. 2000)

(Khedr & Karmouch 2005) (Fernandez-Breis 
& Martnez-Bejar 2000; van Elst & Abecker 2002)

Corcho et al. (2003)

(Axioms)

Huhns & Shingh(1997) 
word, keyword, catalog, glossary
Lassila & McGuinness(2001)
1

1
Corcho et al.
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1 Lassila & McGuinness (2001) Ontology Spectrum 

(Ontology engineering) Noy & 
McGuinness(2001)

Uschold & Grueninger(1996) TOVE

Corcho et al.
Lassila & McGuinness

(Gillam et al. 2005; Jiang et al. 2003; Motta et al. 2000; Richards & 
Simoff 2001)

(Tags)

1. (Terminology)
2. (Linguistic)

3. 

(Text mining)
2
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2

2 (Noise 
words)

(Construct analysis)

( “is-a” )
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(Han
& Kamber 2001)

(Association rules)
Han & Kamber (2001) Srikant & Agrawal (1997)

- “if-then”
“if ” (Premise) “then”

(Consequence) I = {i1, i2,.. in}
X Y X Y X, Y ⊆ I, X Y =

(Support)
100 X Y 3 3%

Support (X Y)
X YSupport( X Y ) Support( X Y )= ∪ =

Support( X Y ) P( X Y )= ∩
(Confidence) X

X Y X 10 X Y 3
30% Confidence (X Y)

Confidence( X Y ) Support( X Y ) / Support( X )= ∪

Confidence( X Y ) P(Y X ) P( X Y ) / P( X )= = ∩

1. 
“of”, “it”, “are” Frakes & 

Baexa-Tates (1992) be
2. (Stemming algorithm)

“ontology”, “ontologies”, “ontological”

3
(Premise)

(Consequence)
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3 TextAnalyst

(Chung & Moldovan 1995)

(NLP, Natural Language Process) (Cordon et al. 
2002; Shamsfard & Barforoush 2004)

(Semantic map)
(Semantic concepts)
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Alcala et al. (2003) linguistic rule learning
(n-character window) (RHNN, Recurrent 

Hierarchical Neural Network)

4
TextAnalyst

( )

4 TextAnalyst

Shaw & Gaines (1989) COCO
(1). (COnsensus) (2). 

(COrrespondence) (3). (COnflict)
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(4). (COntrast)

( )

(RGT, Kelly’s Repertory Grid Technique)
George 

Kelly (PCP, Personal Construct Psychology)

(Construct)
(Gaines & Shaw 1993)

(Batty & Kamel 1995; Ford et al. 1991)

(1)

5 WebGridIII ( http://tiger.cpsc.
ucalgary.ca/)

“is-a Methodology” “not a Methodology”
1

5 -

(2)

“Ontology Language” “Domain 
Ontology”
( )

“is Markup Language” “not Markup Language” 6



 57 

5 WebGridIII

6 ( ) Ontology Language Domain 
Ontology ( )
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“Ontology property” “Ontology attribute”

(FCA, Formal Concept Analysis)
(Lattice theory) Wille(1992)

1980

Formal Context Ganter &d Wille(1997) Formal Context
(G, M, I) G Context M Context

I G M g m gIm
( g,m ) I∈ A B A G⊆ B M⊆

' : { | ( , )A m  M   g m  I   for  all  g A}= ∈ ∈ ∈
' : { | ( , )B g  G  g m   I   for  all  m  B}= ∈ ∈ ∈
(A,B) Formal Context (G, M, I) (iff) 

, , A G  B M  A'=B, and B'=A⊆ ⊆
A (A,B) (Extension) B (A,B)

(Intension)
( )

FCA
, ( , (1 1 2 2 1 2 2 1 (A  B ) A  B ): A A B B )≤ ⇔ ⊆ ⇔ ⊆

Concept lattice B(G, M, I)

7
Formal Context (G, M, I) (G) {Ontology, Domain ontology, 

Semantic Web…} (M) {is-a Methodology, is-a KE, is-a KBS…} (I)
"X" “Ontology” “is-a Methodology”

7 "Domain ontology" ( is-a KE, is-a KBS…)
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{Ontology, Semantic Web, Ontological 
knowledge…} { is-a KE, is-a concept, is-a KBS…}

(Guarino 1995)

7 Galicia Context lattice 

Context lattice

Galicia (http://www.iro.umontreal.ca/~galicia)

Formal 
Context

ScienceDirect 
OnSite ( SDOS)

“Ontology” 150
8

(80 100 120
150 ) 100
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8 SDOS "Ontology" 100

0.05 0.3 243
TextAnalyst 377

275 194

63
(FCA) 63

Context lattice
51

9
“is-a”

“Knowledge Building”, “Knowledge Base” “Knowledge Engineering”
“Ontology” 9
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9 Root 

1
X Y X

(RGT) Y 100 275
RGT 63 X Y X

(FCA) Y 100 63
FCA 51 ( 1 * )
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1

n=80 n=100 n=120 n=150

229 243 262 284 
346 377 391 413 

( ) 242 56 275 63 303 71 311 75
( ) 56 44* 63 51* 72 54* 75 55*

Jiang et al. (2003)
23

10

(Likert's five-point scale) ( )
1 5 4 5

Mean ± (S.D.) 2 100
70%

2 4

n=80 n=100 n=120 n=150
 Mean ± (S.D.) 

68.42± (2.6) 75.42± (5.4) 77.81± (5.2) 78.67± (5.4) 
67.14± (5.6) 73.27± (3.8) 73.92± (2.0) 74.66± (2.2) 
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“Bank”
“Bank”

(Attribute exploration)

SDOS

(1)

( )
(80 100 120

150 ) 1
( )

(2)

(a). {
} 4 (b).

( Ontology )

(3) 23
2

Mineau et al. (2000)
(trade-off)

70%
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