ENEESR FTOE F=H 47

A AT & ¥ R OB S FIRAL 7 S fo i R RE Y
AR R AR

R R AR
W B K 4R R 2R B R PT

i &
#3Z F RE2(Ontology)sh sn sk JE e BB M2 R R m) AR *%{Tf;:ﬂi'f‘ﬂ%%
By TAE - Emkyﬁ%%%@ﬁﬁ&zT#%ﬁ%%ﬁ&ﬂﬁ%%A & Bk

AEWEROGBIMARPTRL G IR M » A RELYGREZ - YA A RIEAR
Rty FRWAN  BREREKESBBANEZRBZ — EXHRELRBEASR
Wi LM HAEREZGR TR B BA THIMAARR 1) e fT 2
HAZRGFAE ) TR ERLF LGOS S 3). ﬁuﬁ}%ﬂ%’“if’ﬁ 0 15 2R
Mo AT RIFF o TH X FTERE —BEMAEXRUIWAEAR CLETXFHY &
TR CQHRAM SN FLE T E  REF AR TIT R EEORETE
BT T MAERER | R AR AROMAHRA LS ARBRAEETFNE
B - i — SR L EXGHABRAR - G ERGERAT  ARFTEF 70%A Loy
EFMBELE O RAATHREEEFEAREANBMARBEWPEN ERLFRIE -

RAfET ¢ RBY - JoidAl  MEAEIR - MARMH -
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Knowledge Acquisition Approaches for Building
Ontological Conceptual Prototypes in Document

Yu-Liang Chi

Dept. of Management Information Systems, Chung Yuan Christian University

Ming-Hung Tsai

Dept. of Management Information Systems, Chung Yuan Christian University

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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%

A #2 (Ontology) & A% & %n 3k A RE K ARIX AR €A ALY é’]f*ii“i’@ H AR EF Y
Wi o AR RANAYZEEREEFEY imu%m\ﬁ% s B R R A
R F W R 09 & i # ik (Chandrasekaran et al. 1999) o & A4} 3% 3] ki‘x S oAn M A A

% Foy s @vﬁn/\Jaévéi(Lehnunnl1992 Minsky 1975) o A% 72 & A& A 64 5t

RYAHFS LR tEJILJ 89 % % » H + Gruber(1993)84 & & "Ontology is a specification of
conceptualization" sk F# 5] A > F AR AT AIE R P 5 HF 2 FHmASILAM £

m’%*%%%ﬁﬂa$%%:%o‘$$ % XML Hoily o4 i 2 81 47 A HL 46 04 1
B A REFTALZRHHRAZREZS  ANEFTEARBY>FHRE > Flde
RDF(Resource Description Framework)sZ OWL(Ontology Web Language) % ¢4 £ 5 4%
Fofizgx A XML i Al A AMARARRERE  RBEER
HH B FET K -
WA RER > AFALAHFTABEEAMOIMALT R BRI KAVERL

3 $”“(Assertions) BB R AR M A H AR BT R ER R > Hlde ik o 25E
BETHAGEROMEARTRERES BAARUEDOBMEL M " Hdh L, 02
S0 IR Bp A5 22 B A% a4 “All the logic of human in mind” » B b4 7% fo £ 69 3040 ) 4 %5 %
Py sk 2SR W I AT ik & 2 % %42 (Kayed & Colomb 2002; Sugumaran
& Storey 2002) - B AT A AREE A Y R F > A R B F EHABRE R AW B Jnik T
BABRLERZE  BBFHNRRE BT HBREABMIBMAT K L FEHAY
EE > Al —ERKORBEERTETRMEREGEHE - ZEAM TR —ANAE
Al R T XA RFTHMAN LR TH LEZERCA A KL% BlTHER
WMAEENSFRE Pl aRRg "R @ B CFORESE EERT L
KW ARH RET RS F N ARGl BRF S A RLIEE  ZFERAETRL
—ATEGHBABNER O IE HBRFERAKRETHFMHAA N Noy &
McGuinness 2001; van der Vet & Mars 1998) - f§ 5% » £ & KB 0Y4ZHE « 7 X AAEF -
75 B 7 - #4104 #F 25 1% 2 (Gillam et al. 2005) o

[ 3 A0 #i1%r£#ﬂuakﬁi}ﬂl:éﬁl& BRAMEdR TR R EAMY T LR
BAREZ B Pl leH B FTATOE - FHRTERBPHELE—ARAE AN &
Ko AFE B R R AR S TAZA B RRR - B B AR AR ALy TAE
é‘a‘ﬁ’\%&z% BALS AR T R ERAA L@ AL AR > ®E &L

LmegERH X > Babd kb £ R0 aﬁk%ﬁ A2 dg A SRR R R AR S AR
ij&lﬁ% HAGRMBOREAZAT B 268K b X A& E R F 4 oh o % (Hui
& Yu 2005; Lassila & McGuinness 2001; Shamsfard & Barforoush 2004) » F 2] =& k] A
AP (1), T e X by FEaA EEOFE BERBEMARMGFAE - (2).
JefTAS R R 4 & AR R e BEA 0 98 B A & & (Semantic)ay A BN B A A8 ) P i 69 7
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i
ol

A% > 75 B R A
AT B A IR 04 R
& B AT T AT 8 iR R

Fh— LB —ABALM Q) fTELIBMAZMY LT
Z ey Tis-a, i AT R BWIP LMk Lk ZAMA 5
BTy ik HAdh ROy EHBAC L B R AT AT R
A TMASERAEZR  AEHBHAMMELEA -

ARG N B R T F AT R NS A TR T RGENAR
IR > B8R T BMAFRAF ) Rt BRR-ETELSF c FWES
B plR TS ERAZS | W ZARFATATN Gk o B R X F IR
NEMLEBMESFERAZFOEEMH > FRAR —ERARG B RE - RIE - F B
HEMER  FHERERYFE -

e X o

N> ARy EARLEE

REETREF EDAMSILRBERBER I B EE TR R —BERETE
4 % At 2 #8(Taxonomy) » Bl 3t AR 48 Bl e fhr 6 ARG A AE BRI ~ 2o il 2%
BAUAG AL - WEHERITEMKWIO)E IR RAFTRMGAA - mAa B E A 6
HFRALIEF LR plhe S B AT B N A 89 403k &k 12 (Martin & Eklund 2000)$2 A\ & 48
sk 0 5 #8 %% ¥2(Staab et al. 2000) ; X N & 2 HL(Motta et al. 2000) ; X F2 A 7 &9 3% 3t
(Khedr & Karmouch 2005) ; A& R4 LA 32 & fe ik 2 & £ A & %4504 J& ) (Fernandez-Breis
& Martnez-Bejar 2000; van Elst & Abecker 2002) o _k i 64 &8 J& A #1 J8vA 32 B A 88 T 4
BERAR - BEATAEGRA - FHIL AR T K0 PR TR R s o RBY
69 PR TR LA E R ~ B AR AR S S B 15 69 R i - Corcho et al. (2003)F & 3R 1R
AMOBEHENBT LM LATERNE  THELSBMARARE MG HE A A
% i R SR, PR B A P 69 2 22 (Axioms) 3, i 9 R, o

AFFRAAXM L E AR RGRR  £BLIMGF R T 46k &4 R £
#EIEEMILE R »#5 X ¢ Flde Huhns & Shingh(1997) EHRKR AR E LK » & A
word, keyword, catalog, glossary % 228 X+ LKL A £ fRE L LT H oy 0%
Lassila & McGuinness(2001) ¥ 4% b KRB R KB REW TR > ERAEMHE k=l
1" HAZERKREEFORLELZE  LRERARTEN R OHETE B FRoyst
BB EBE sy ARER > LA FAONEAY A K FR FR - 2F LEF AR
B AFHONRAEARE > A omBr  RAESREBES -B 1oL 4
[ 3649 1 % JF F VEALAT # Corcho et al Ff 3 3k 04 AL A R B mAE R 2 AW K -
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. \N F 1 Frames Logi
Catalog/ID Theasuri \ ‘? :;a (properties) cons(ililticnts
) )\ ) | I )i | |
| | l RN | | |
Terms/ Informal \ Formal Value
Glossary ‘is-a’ \  instance restriction

1 : Lassila & McGuinness (2001) i£H A9 Ontology Spectrum

ﬁﬂﬁ?ﬂﬁﬁ? EEARMELSMAAZENTXRLZRE - £ B LEE KBGO R
¥ o B R A2 B A% & R B¥ T 42 & ik (Ontology engineering) * 7] 4= Noy &
McGumneSS(2001)m¥1‘F»ﬁ%&i\ BB AT HRE > ST ;}i?‘}f.!.;l@'%;'blﬁ"‘fggf’
77 Uschold & Grueninger(1996)7F ¥ 3£k % & TOVE 8 KB TR Tk €2 T H#k
FIRAKFENALZS, B AW ITAEF AL R RAER EEHALBORF T -
REAMERAIMEEFZHE  AIERFEE SRR AT LR MR E
ARBEIR T FAAESROMNEEE Pl X Ly TiHT  REAFRES -

ARIEA L0y AT » BEA BB B AR T AR AR A S PR 0y JRBE 0 A fm o 4y A B JA AR
FBAABAFIE— S ey o 0 B ARHF R e B AR LR Corcho et al.# 3% 6% ] 1L R 3%,
Lassila & McGuinness 42 P 69 £ F 30 & BAZ5E - 5 4b 0 L5 6 RM R R & X ah4F
Mo R BERASHEREZAAERTXFORBEEMEE -

7@ ou‘}:ﬁ‘}]‘lﬁi}?‘

AWEEFERL-ARMG T CEVOSGEE  THAEHT ZAME
21’\57?98 AAT A HEERRRERRN T BHARETEEAMOSTFRREERZAX

BAF o EERENEREM TARTER - REB LR G EHEE
2}.'\ o4 48 B &F 72 F (Gillam et al. 2005; Jiang et al. 2003; Motta et al. 2000; Richards &
Simoff 2001) » L B X T R M@ ey e N » Ao kbl Aey EBdin it o Bk
HEEAEE RIS ® - AT RIS AR 5 3 B A PT T 09 4 5 (Tags) &t
CYES IR Py DY PN

1. 4o Mok A7 2% 0 J2 A A # 3 RA PR 89 48 3% i 38 (Terminology) <

2. Jo 47 ff k38 & S+ (Linguistic) L 69 F) R LM A » HAH RIKEF LA R EMANR

EENEAEGAE » AFBAES L GH— -

3. AT AERE A M B MR 0 BRI EBILNBMERK -

HHE@RMA - Kot RREE—E T HMAFEREL | KA ERZAH BT
B R B AR MR A T U F IR B (Text mining) ~ 385 %~ O B B G B 547 F £ 12 o
WwE2H EEFTHT S RBEIFEF SRR BFERABRINE R — AP L
BRAESHMAOMES=ZARLRF  REKAR —BEREOBEARBLREZSLE B L
BRI ITREREY AR SRR -
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\Archiv/e/

A B XM E 4—[ Digital

1. BRAR B HT3E
(B ARITHTEES)

2. h— AL

(B 6 B %AIEES . —

BATRM A4 #) ‘
// AAE
3. EIMANR v Mes%ke
(B ARFMANY |
Is-aBff%) | AT E s e
Ak KB g g%?gf)
T H CR LY
N /\_,//7'

2 BERENEFEE ZEHNENRES R

B 2 % F— B AR AT SR 0 J8 SRR FE XA AR P BT 48 oY 3379 & (Noise
words) » LR BREM EMAEMOYFR > ABRLSMASHEA | XFIRG AR
BEEsM e HBNAERALFRGRAR I IFERE - 5 — @ 0 AHF
RAEM AR AR LERNEABRER AR T —BROFR - F T oms
8y 3E 4 5 7 (Construct analysis) » J& A 70 B B2 AT — FF R BT & 89 BAR RSB & -
A ERRR RFGEAE AR ARG LR RFGER O RFFROGE KRFFE LG
LM AMIRIE  BRAR L IFFARY 25, T ARREAMGEE > AHyd
FRERIMS RE - BB BRARFHESZM PR B AR (R R is-a” %) A&
AT RGBERRME - AL =ZCAS B m i 2 R RAAF W@ RN

B ZIRAARMHTE

ABEGERABRERAXLFHENRE TSI RARA R XHEH 0 &
AR B0 W R B AF AT ARG BB R E - AT R LB TFE A ZHE —F
i RETA P > WA ARKAMNE A B A LR EY RS BRI T AW
ST EAM o
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— ~ BUSCF IR RO 84 22 BX SR ek 1l B

X FARE AR R KR K F ) XA EH - 7 LA 3R I8 69 48 B #F 72 (Han
& Kamber 2001) « K& % # B AR R T A8 53R By ot A A JE B4 48 B b - B s R B 3
# 8] (Association rules) ik - &+ 3% X AF P o9 AARATIE > b B AL F R BT R
4= Han & Kamber (2001) & Srikant & Agrawal (1997) - 3535 i B 55 40 B o7 4% Bt be 3%k 04
AR AFERT - 0w A A o BB R R A oy B R #8 85 K if-then”
SRR E RS O R A & AT $E R Jb 45 4 (Premise) 0 Mo “then” by IRy AR B KW
(Consequence) » | he A4t 40 & A g B AVA L= {i, is,.. ip kT —EHBRIZE X
ga§X@ﬁ%%wai%%ux:r%ﬁ%%%ﬁﬂﬁ%&xYQL&XHWW°

B ML R 8 R AR AR I AR R R AR AR L 0 B —CRAISARAE S X H R
(Support) » FZAE ARV TG IRILA R A DMK LA B IR Bllo KT R &
AR MEAB L 1008 AR XHYEFERGRES 3 AL ZHEL 3% ZHAE
VA Support (X=Y) %k T4 F :
&5 XY o) R FEE H

P F R B

Support(X = Y )= Support( X OY )=

SR T A A R e T

Support(X =Y )=P(XNY)

% — A5 AZ 4% & 12 #8 £ (Confidence) » A A A HBFA T X WATRT R H R
SRFEXHYHIWEM - BRXWAEARBKLEI0KR X XHYRHHEAI K
AZ #8 B B 30% ° 13 #8 5 VA Confidence (X=Y) %k X4 F :

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

EHRETFTRAGEHFERERTT

Confidence(X =Y )=P(Y|X)=P(XNY)/P(X)

EEFXFIRGSHE > RATERZF T

1S JAMPREE 4R - SRANSI AL TOF L — s T RERG

F R 0 Pldecof”, “it”, “are” % o RHFRIAATE LT REL E XS F Frakes &
Baexa-Tates (1992)84 3£ 3% » £ S do 5239 ~ K &7 & be F3 5 o
2. ¥ A 7 #a B HALE JL % (Stemming algorithm)si§ 48 B & & 12 7 7] 39 8 6439 & T A
H— o FEERETAAAD KRBT AT RERGA E 54724l > #l o
“ontology”, “ontologies”, “ontological”4& by /% S ik 6415 By » TH L AAF 67 & °

MR GEE Y » A EIART R XIFE BRI GTTEME - T2
HEERATHARAGER X HZRA G R L RS A1 ZH A R L AT
HERZ MG TRE RPN SEMS S RTMBRA I E - B 3 7] HHA A
FIRG T EGFHMBARALER - BF R79&EMH 5 % ¢ A7 #& (Premise) ~ & R
(Consequence) + % # & A Az 4% » 2 4 BB A F 6938 & 7T 4L & §12 £ 48 Bl 09 59
KM E AR — SR LABNE - X 0 AFTR X FIRE AL A A B A
AR5 R L E A8 S B 693 0 3B AR R R TR0y B AR R 1E & AR iR
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=10l
Fitter... Fitter... | Fitter... | | Fitter...
Premise | Consequence | Support | Confidence |
[ETToToe T 15 TTTay o -
[antalogy] [Semantic Query] 0.05 0.05 =
[ontolooy] [DME antology] 0.01 0.0z
[ontolooy] [Reason] 0.03 0.04
[ontalogy] [tempoaral constraints] 0.0z 0.03
[ontolooy] [Knowledge Base] 0.01 0.0z
[ontolooy] [Requirements specification] 0.01 0.0z
[ontology] [RDF] 0.01 0.0z
[Scherma] [ontolady] 0.01 0.66
[Agent, ontalogy] [Semantic weh] 0.01 022
[Agent, ontalogy] [ontology construction) 0.01 032
[Matural Language, ontology] [Information retrieval] n.oz 0.42
[Matural Language, ontolagy] [domain ontologies, methodology] 0.01 0.28
[Matural Language, ontology] [KR] 0.01 0.28
[ontalogy, ontalogy integration] [knowledge engineering] 0.01 0.66
[knowledge engineering, ontology] |[ontology integration] 0.01 032
[ontological engineering, ontology] |[domain ontologies] 0.01 0.349
[information svstems, antology] [domain ontologies] 0.01 016
[methodology, ontology] [Matural Language, domain ontal... 0.01 0.22
[methodology, ontology] [KR] 0.01 022
[methodology, ontology] [Information retrieval] 0.01 0.22
[KR, ontology] [methodology] 0.01 014
[KR, ontalogy] [Matural Language] 0.01 014
[damain ontologies, ontology] [Matural Language, methodology] 0.01 032 |
[domain antologies, ontalogy] [infarmation systams] 0.01 0.22 -
Relation Name: SDOS_100 Minimal Support: 0.01 Minimal Confidence: 0.01
Humber of Rules: 66 Maximal Support: 1.0 Maximal Confidence: 1.0
| Database Connection Parameters... | e to Database | | Export to XML... | | View Chart... |

3 : FH TextAnalyst T B #1735 £RENAY Fa B A8 Al

— ~ LA S 2 2 iR A AN A e iy 5E

MR BEREXFIRGGBRE L TRALES TRHEANAATH > Rak
ET R RGET R LA R — Ak L 0 W A AT Y B AR B AT € R AT A R KA R 0h
ﬁ%’ﬂkﬁﬁﬁ%%@%?l%ﬁ LW By A U IR O ik R AR R AT R By
B2 o TR E T 26y 54 E A 2 (Chung & Moldovan 1995) -

EEBTEY ‘*"3%% o ERAARM B AL H ARG ZEMNMGRZFEE > B AT L8
89 5 R A F A B K35 R P (NLP, Natural Language Process)#y 7 i%(Cordon et al.
2002; Shamsfard & Barforoush 2004) - A RS R M X G A A B LA RZEET BRI R
AN EEEEXGHARBRA > FEANEREGTHERNE - ARAETZZEN
FROEFEHGEE  FEZER TR TR AEEAREARNZELEE S T
MG BIES B A EMH  @EHRERCHFARRERNG B AEBEHEE 4
VAR T 4 AR R 2 BB X 435 & H B (Semantic map) IR 7T L& o M XA 40k 1R PT 48 4
44 32 & 4% 4 (Semantic concepts) °

ﬂ\\\
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EEITARBTRE TN LWARTEIRTEINOHEARFR > JIRERFR
09 77 XA FAML AT 3 X F IR m ey 4F ik - i W+R@ﬁmmkﬁ¢ AHER KA
Alcala et al. (2003)#4 linguistic rule learning 7 /% 47 T 547 © G M3 £ & £ 3%
A F 7 4E # (n-character window) @ & 4| i 1% @ :J& #a 4P 42 49 #% (RHNN, Recurrent
Hierarchical Neural Network) R R B ZE &1 H > "B T4 E TR Lék - KHEZTH
TSR TR EIIVEFATF e RA - TR E IR G AIRMTE - B L
TREFEFARNZEHREE KA em g s R  BR—MEZERE - B 420
F TextAnalyst T A # AT A A METHE  HARAE P &F T REHIET - =
BRI AZZT AN - CM 3R A AT S0 B B R -

LA R AAA BT IR AT F R R A B — AR R (R RS b
BMEETRRE - MAMBREESONBELAITER » KIVE AT BEY \#)’Tﬁé? AF v 2R AT
EhReAE—R

ontology

knowledee
Ledge

model
based
system
process

applications
HP method

library
development
knowledge-based
knowledge-based system

knowledge acquisition

acquisition

environments
management

theory
tools

4 1 F|H TextAnalyst TEMITRERBEENMAMELNEDERSHE

*Eklu‘ "PZQ’JQE"‘

Shaw & Gaines (1989)% #}77) ¢ £7 £ 09 385 & B A4 h A5 & COCO 8y 48 3 VA vg {8
BEFs &Mk - 6,45 : (1). B F &(COnsensus) » #)gM¥ Ry T EBMARHE ; (2). &
%] [F) & (COrrespondence) » 7 F] 38 & ¥ /& 48 ) 04 & & &  (3). F153 & & (COnflict) -
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AR R AR 6 £BEA | (4). R R A(COntrast) - 314 St 4 49 75 K BEA
FARF © Joob b I3 RGO B 905+ LAk 2O R R ST R AE o T ik
FIARIBAMT B - AP RAN X F IR RE T B RAE T KT 0 AR k0 5

FRAEFETARKE > EREFFAZRAARFAZ R LGSR EGERLNE 24
AR K(FFERET)NH > BFAGEHALD  REXRKLR  HILAFER
W RBRAT A B AR B R F R > FARARMIBM SO F L% — -
AHFF A A A #(RGT, Kelly’s Repertory Grid Technique) 7 i% & 5 #7 F] & 5
R A AR L e AR B AL R 5 A T ik A 7 #& LR A 7S George
Kelly Fr #2 & 69 18 A - 22 3 45 22 35 (PCP, Personal Construct Psychology) » & 28 3& # P 7%
Y E A AR FAY R B R B i R E R AR S AR MRS 0 R —
MR BARNER  BRADNY RSO HRE £ #5225 "2Z4# 5 (Construct) -
2o ) B 1 R 6 & R E &8 F R R 69 4k 4% (Gaines & Shaw 1993) o ¥ 4 & » 9UAH] 7 #&
T EFEA RGO BMABB S £ o 5 A AR R ERE Ry o HdH|
R AR RS H B E R 0 F S AR S T A BT R TR E O R
o ¥ A A R AF 0y 2% 5 (Batty & Kamel 1995; Ford et al. 1991) - f§ 5% » $4] 5
BEHEEBRITEACHEEREHZNI T H L RIMEEIA TR RBEEIA > &
BHEBRLAAAREHRGERT - DA FTEIH TS L3R5 EEELST B F R
BT AT
(1) 2sn P e B 0 RAVIG AT M E AR B RMAE T FREREELER - EMNAE
B oY 25 3 IRAR IRATSE 0 33 R ALARIRAT FEAF M L A T e LR AR
AHRR - 5 Z A H WebGridIIl # $u#] 7 4% » #r T B (% # http://tiger.cpsc.
ucalgary.ca/) » B ¥ AL 7AE R 7 ATl 69 78 B A LM o R REW AR 0 E
s ] 4m“is-a Methodology” & “not a Methodology” * [ ¥ &9 4 F 7 » 5| 7] h 4% &
TLE WA BRMTE B S AR B &4 A A HZ AR E - STE S EE 1 Rk
"EFFRE, AS KK THEFRE o mAFATEES " L E-EMH B
PP JE ST A A o B 0 A B LA T AR 0 o AT AR AR -
Q) HATI Bk  HBATI R ETRMEE " A F A ER R E R Em
FPEHRAMBT R T BEELETHEELN B H > SEABL AT
BT EMRF|ELA R A S E A o #l4e L& “Ontology Language”#» “Domain
Ontology” & 5174 77 #& 44 38 sa 3 A6 FE 2 » 25 404 UK B & i A 45 & AR S0 0 S AR
(FREPAERE ) B EZREERE - AEANRENER 5 F ThA
F oM > ] 4e“is Markup Language” & “not Markup Language” - [ 6 2 4& 31#]
THEBRBRESL  RMAETHGBE R TRHABLSCLE LM ©
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FOCUS SDOS, Domain: Ontology
Context:, 19 elements, 13 constructs

100 59 80 70 60 50

is-a Methodology 2 1 not g Methodology:
is Artificial inteffigence [ 330030 2 ] not Artificial Intelligence
is-aInformation System |1 Z g 1 1 | not a lnformation System.
Knoledge Basel; 3 T o1 3| not Knoleage Base
incluge Semantic Query| 1 1 1 1 B3Pz 2 2 2 LE8 not Semantic Query..
nculge DL 11 1 1 2 2 2 2 . nat Description logvas
mcige XMLl 11T 1 1 1 1 111 EEEEE t : S not XML.........
to Knowledge sharing| 11 1 1 1 1 1 1 1 2 2 1 Hi31 not share Know/edgc
is-aConceptuatMoael| 111 1 1 1 1 1 1 1 E#EEE | not 2 Conceptual Model
jsalDomainMode/f5 1 1 1 1 1 1 1 1 1 1 1 1 23 | not Domain Mode!.
is-a Knowledge Engineering| 2 1 1 1 1 1 1 1 1 1 1 1 1 1 not KE.
belong KBS 1 1 2 2 2 2 2 28 L R Aot KBS.........
is-a Knowleoge Representation| 111 1 1 1 1 1 1 2 1 & 1 11 not a kR.

10Q 50 80 70 60
antology property.

ontology attribute.
domain experts
Werification.

Agent

Terminologie:

Language

Knowledge Acquisition
Matural Language Process.
conceptual analysis
ontology engineering...
Ontology Building
Ontology Integration
ontology construction
Ontology

Semantic Web,

Domain Ontology
Oraginzation Ontology....

Ontology Languag

5 fE/H WebGridlll $i1TE\F 7518 E @ S TREZB BB SR

PrinCom SDOS, Domain: Ontology
Context: , 15 elements, 15 constructs

/s-a Methoddlogy

not a Information System

/5-a Knowledge Engneenng
Ontology Building

| xOntology Integration

not Knoledige Ba
conceptual

%ﬁi@@% — — ¥ ot Markup Lan

Knowledge Acquiaition

/s Multi-Ontology
is-a Conceptua Model
is Artificiallintel)

ce

/ el 5-a Domain Model
Verification_
domain expertsx - to Knowledge sharing
not /
not share Knowledg 15-a Knowledge Representation

include XML

Semantic Web .
{‘Domain Ontclogy -— =
Oraginzation Ontology

inculde DL

include Semantic Query

not Domain M

not a Conceptual Model
not Multi-Ontology |
Agent
Natural Language Proc

~e
N

Terminologies belong KBS
not Artificial Intelligence Knoledge Base ST
is-a Information System Ontology Language ————— =7
not a Methodology 15 Markup Language  <g— — — - FTIETEME

B 6 : MAMIEHIEEEANE P IZERZEIFESE) ° Ontology Language Ei Domain
Ontology Bt R 2 E ER(MNE P IERZ EIFZEE8)
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A RANAELSOTEAET R THERAELBERGERFRTRAERRE
£ » 4= “Ontology property” & “Ontology attribute” & 4 A £ LA R & ey mmA2 & -
B BT T R IR LA B R ARIRATIE - LA ST AT S F B R AAT
—MENEEEMAER&YG DL LR RPN AMAC RN R TEE Ly F
BRHARE - AN TERFARRBLLMEN LT -

P~ ST R B A% 0 BE SR

A T e ARAE FRIRAT B RRA — B E F R FEM A TR &SR LT R
DI A2 R A RMEPT F 0B AR - REAF RV de T3 5 ROBER B W14
Bk -

ARAF 52 A B IR HME A 5 7% (FCA, Formal Concept Analysis) R #7185 & & A % &
Ml 1% £ FBLE A AT £ 4T A B A4k 22 3 (Lattice theory) 8y & ¥ 5 #7 7 7% » 4 3% Wille(1992)
BB 0 E AR T R 1980 R 0 £ REMA T A HESH - P T IER ) RIE A
HEBXAREMANET L  BRAEIFHERAALTEE  BEHENEL — RS
# K, > #% & Formal Context - 4R #£ Ganter &d Wille(1997)84 4~ 42 » Formal Context 1@ §
VAZABMAAL 69 (G M, D> R kT * 3+ G 4% Context &9 4148 » M X, % Context 84 /5
MES TR GHMZMY —THME FE—E g A—EEBMEm  BA gln K
(gm)e [ 69BIME - Bk - % A A B A AlAN  2@#EACGRBCM ks » &
178 2 &

A'={m e M | (g,m)e I for all g € A}

B'={ge G| (g,m)e I for all m € B}

% (A,B)& Formal Context (G M, )8 — 18 £ R A » 248 5 4 (f)

Ac G, Bc M, A'=B, and B'=4

BLBF - A AR 4 A (AB) 8y 4h 3£ A (Extension) » BRI SE 4 & (A,B) 84 P9 26 41 %,
(Intension) » #b 72 3 i ST 45 B A 48 Bl 4k & 69 L tbdh £ - Mo P30 40 k2 S e M R T B A 8
AR BB MAFSGHRERMOSYATIRT » ERALBYAARNEREN X
TSN AIRE SR FCA ¢y REE R EAEHAE > #loa & W% :
(A1, B)< (42, By): & Aic A2(& B2 By) » etk @B Fo ERBSREALL A
#% & Concept lattice » 3£ WA B(G M, I) k7% °

ERBAS T EMSHERGELRA L SRR AKESF  BHRAWGYT &
AHHEBEL - RFRARAT ZMEHLAEETH  RAWTN—BEGERERRE -
BldmE 7 X —BIERBS ST TR - BeyAREHH LA - LAl 2 — ke
JB M o A gk Formal Context 85(G M, I)» %) & 44 (G) &3 {Ontology, Domain ontology,
Semantic Web...} ~ &M (M) &3 {is-a Methodology, is-a KE, is-a KBS...} ~ Bl1% (D) & VA 55
SRX"R T B e — TR o ket 1 “Ontology” ¥ A J& tE “is-a Methodology” -
4 £ 18 7 F > #¥A"Domain ontology" B L& ¢4 & M (de is-a KE, is-a KBS...)i & — 18
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IE B OME A RF 0 SLBE A 8y S AP & 3% T {Ontology, Semantic Web, Ontological
knowledge...} 5 1 > LAk A 69 3R 4 6% B &4 { is-a KE, is-a concept, is-a KBS...} % 5
M i F 2 BRI A b S A E AP RN R AL AR 0 B RE 0 AR Bh AN VA A A ) 0Y
% J& 1% (Guarino 1995) -

A I | G D E | F ] G H ] | J K] L] Mo 1]
is-a Methal... is-a KE 1o Knowled.. |is-a Conce... is-a KBS ig-3 15 ig-a OE Concepta.. is-aMarku... -3 Al has DL Inference ig-a Hierar.

Ontology p¢ X x X x 4 X X p 4 X -
Domain Ontalogy X b4 5 )4 o4 5 b4 b4 5 S o4
Semantic b 5 )24 % )24 24 5 D4 )24 X X X
Ontology Building X X X X X X X X X
Agent p4 X P4 X p24 X X
Verification * X X X
Onlology Methadalogy x x x x P24 Py p4 )24
Ontological Knowledge X X hd pid X X X X X X
Methodical Ontology X X X X X X X X
Formal Ontology 5 b4 X b4 5 5 X b4 X X X
Nalural Language Preoess b4 X X X X P4 b4
Onlology Integration x * X * X p24 X p24 X X
Conceptual Anaylsis X X X X X X X X
KA b4 5 b4 5 5 X b4
R X 5 X )4 X 5 b4 X X
Terminology X X X X
YL X
Inforration Retrieval e X i x )24 X
Fuzzy Logic b4 x X x X )4 X X
FCA b4 5 b4 S X b4 b4 b e
Ontology Learning X X )24 X X X X X X
\Weh Services X X X

7 {EF Galicia T BT ¥ E 4 RY Context lattice

5 E B A 5 769 Context lattice & 5 #F TE 5 & B AT — R E R A
S TR FaE S ayig ik REEAEE—F FRAAZMGIEMEMAE - )
Jo A HF 52 H] B 85 Galicia (http://www.iro.umontreal.ca/~galicia) » "C 244 B M & K&t eY
SHTHEH B E TR EEE  ERBEA S T AR AR AR BIEFEE
A Moy EMAE > EdZs M ES K SRR TR AR R - Hlde XA S
EHEA LB 2R ZGETEEREZHEA H é@ﬁf&%ﬁ%‘l’ﬂ-ﬁ R B Bk
FHRAERNFNER > SERAELETREALG T 5 DIAREAEGEE » gikr
By KB B0 5 4 B A R B AR AAT A 09 B MR Aok 0 f A — R 09 B A @ B % Formal
Context 84 40 %, » i iy 35 B0 &S B R 049 ZRAB Bl A% - %?élﬁi%m%/@}ﬁ%;uﬂ% A M 8y
PR RBELER TR KM THEEREE XA EZRER -

£ BEhIBRELER

LEHRBEMAFXRAERFGEAMRE > A RARETF RRAH A ScienceDirect
OnSite (A% SDOS)#E FHFI X F - mAFEE T‘%ﬁﬂﬂ AR B A B4 AR
BE 0 RML T AT Ontology” Zy R IRNE XM 04 B AL 4R S L3 150 &
A X F BN  EHEXHEANRAREES #Jriznl 8> %é%‘f%xaaﬁizé‘]‘
PATHE A E AL 0 B EAZ L - RFFR 2 HAW 4T B 6 X ## (80 & ~ 100 & ~ 120
B 150 B)M AR REE EAARMESFTEITER  ATFTAAXFHE S 100 &
é’J BEHEER
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Learning ontologies from natural language texts Shamsfard, Mehrnousha; =l
The major probl in building logies are the bottleneck of knowledge acquisition and time-consuming construction of
various | for various d insfapplications.

M hil ing toward ion of logy construction is a solution. ol

In this approach, the system starts from a small ontology kernel and constructs the ontology through text understanding
automatically.

The features of our proposed model are being d infapplication independ buildi logies upon a small primary
kernel, learning words, ic and non ic relati and axi and applying a symbolic, hybrid
ontology learning approach cunsmtlng of logical, linguistic based, template driven and ic analysis hod:

It extracts lexical and ontological knowledge from Persian [Far5|] texts.

In this paper, at first, we will describe some | ing probl which motivated our approach.

Then some experimental results W|II be discussed and at last, w;vﬂll have an overview of related works and will introduce
a general fr k to pare ontology learning syst and will pare Hasti with related works according to the
framework.
Bimodali of formal logy and mereology Poli, Roberto

From the disti b logy" and "logic" and belween “formal" and "material' we obtain two basic oppositions.
Keeping the term " logy™ vields the opp “formal logy" and "material ontology'.

This raises a question: when one speaks of ontology, how can |ts formal aspects be distinguished from its material ones?
I, instead, we keep the term "formal' c the opposition is b "fnrmal logy" and "formal logic".

The question here is therefore: when we talk about "formal" how can we distinguish b logic and logy?

Starting from these questions, | propose to update the hat old disti b formal logy as the d in of

the distributive-collective opposition and material ontology as the domain of the parts-whole oppositions.
A linguistic ontology Dahlgren, Kathleen This paper defends the choice of a Ilngulstlcallykhased content ontolngy lor

natural language pri ing and d ates that a single SENse logy prod p ible interpr at
all levels from parsing lhruugh reasoning.

A linguisti IIthased logy represents the "wmld view' encoded in natulal language.

The gy [as opp d to the formal logy which distinguishes events from propositions, and so
on) is best grounded in the culture, rather than in the world itself, or in the mlnd

The content ontology presented in the paper is part of a Naive S | Naive 5 ics is a lexical theory in

which associated with each word sense is a naive theory [or set of beliefs] about the objects or events of reference.

The Naive Semantic ontology is based upon a particular language, its syntax and its word senses.

To the extent that other Ianguages codify similar world views, we predict that their ontologies are similar.

Applied in a p ional natural languag underslandlng syslem this linguistically-motivated ontology [along with other

native semantic information] is sufficient to d g words, big syntactic structure, disambiguate formal |

8 : FEtKEHEVE SDOS EFHATIEHE - E/EA"Ontology"sy 100 BEAHIX EHE -
AR R RE

* AEABMERL - GRARAHE - AH BTN 0 L&A BT - AARME
a8 o XFARENAL 20 ok B A R o A7 B X E ’n\EJ E&:% 1) iﬁ/ﬁﬁﬁid‘fg?ﬁfi
By FIABE » 5 & 0.05 & 0.3 > b3t 2@ fiE 47 243 [BARR AT E - 3B Lo drii ik A
TextAnalyst T B - 812 & M AR 09HE T o470k » L3 B3 15 377 BAARHTZE ©

o AMEA® LA - AU RANNA AT ARG ARAEE AR AT QR - &
/z..\fm‘mwé&é@zéﬁ‘%&ﬂ%@gé@éﬁﬁﬁf%fé 3t A 275 M8 L F A 194 8 A
A R RN T A BRAE Loy ARME 0 JA 5 BURECDN Y IR T A AT AT 0 AR R A
Flh 63 MR ey tk :ﬁ'df*]ﬂ'ﬁﬁbﬂ%fo?\‘ﬁi%*ﬂ%&éﬁ%* w b e

o KM YRR IE L 0 AT AR ER M S 5T R (FCA AT W £ 6 63 FAME &
% % Context lattice #9474 » BBl & S A ZAS o 4 > AR A B M & K et o 15
MR AT AR 0 BCEIEMBE A MR LR IAED > AMEARKEEHS S1 8
ERMBA - B 9 A ERMAPFTRRGBEIRESRE > BFasme B Ame
LA AR A G LT A KR is-a” e 2B B AR 0 e B P 69 IR
A “Knowledge Building”, “Knowledge Base” & “Knowledge Engineering” % =28 - & /&
ERAEA“Ontology”2 T £ 2 A » HILE 9 AW E A% » I8 P32t A2
MEESFORBMBMARMERA -
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Semantic

4
. ‘“.'_ ..tr.
‘»,am‘,. 70

f" adaigf ‘\. ‘ I
+ 4 /A
|_ “ ' DAML+OIL rh‘liﬁl ‘ ',I‘* ] }g,‘:

s NN A Y&
: ﬂa?&'a Y ooﬁ\t‘ S
( i: et i gL
--,, Yo i"f-ﬂ‘h-’-‘mg
\nm | E0x Ple-50x |
ey SR

| =TT | T
InElJIE'}E‘IILGILIUII |I eESCTpPLUon wagi bv’ \J \ I
/ "\

Knowledye Base |I<nowleclge Engineering |
Ontalogy

9 ABRHMERBLUIERMESAMAIBREZER - & TREERT Root

lnowledge Building

(21 5800 MR EEYEHREIE -4 TERABNE Ay » &R8EELT
PRy sa R & THR—AS L AR R XDY R X EALE
BANA FHRCT)EZ B Y @A » Flie X FEHE AR S 100 BoF - 275 B F#EAN
RGT 447t & th 63 it s & TS IARE AP XY kit : X BAE#A
ERMS A HEFCALAEH Y ABEAERE GBS @ Pllo X FAAES 100 & B > 63
A EAN FCA 43t &t 51 A LFER AR | it F5E4) » shBp & R&E &

Z R ARAEES -
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F 1 DUHEEETHSENEFNEE
A»ﬁ XFEHRAR
i
m%”m # n=80 % | n=100 & | n=120 & | n=150 £
&3 MERE - L EAEAR
AR KPR R 229 243 262 284
BATE | BT oM 346 377 391 413
G A G G (A T ) | 24256 | 275263 | 30371 | 311275
EISMAME(GERBANN)| 56544 | 63517 | 7254" | 7555

WA KRR B S THAERES 0 BATE R A % — AR E K@M o465 %
TAEA A 0 B b KBRS # Jiang et al. (2003)893p4EHE X 0 A A A A S KT T £
BMEBELTR FE-RMEFETE T oBAHRERE A —FANETLER 23 1k
WMIAZEFEATIETR  FEEFAT RO A FTHEINNETHARZEETNSF
BB REFA 10 REEABRGRUBMARE - ATRBAT A REMAEE
2t R BLTHELCREEX AT ROSERETENILE  EXAERBATEE
R AERSHPTERGBEIAME RHETRAGHAE T XETRF LN
# 2% & (Likert's five-point scale):t H » i A BB WEF AR EEFEFTRECE> LK)
BESNETIESUSR $XAFRBE ARSI  HEARNEE XA LR EHE
ZHAR O ZRIE T ERETE ) LR AETEAGREBARDKGIAR o KHF
ROFERG L EMIBRAER MG E 3 - EHRTAFEHF N ZRETSE
FATA Mean = (S.D)Z 84wk 2 Ai » P X FARAERAF 100 B85 » A E
MBS AR ZMBELFEEARHT0% -

x 2 MF TR 4 AR CREHEETHMSENREERARMEHREZ X

¥ XA R
CNE n=80 % | n=100 % n=120% | n=150 %
il EMEXE Mean+ (S.D.)
A E IR 68.42+ (2.6) | 75.42+(5.4) | 77.81%(5.2) | 78.67%(5.4)
P & 1% 67.14% (5.6) | 73.27+(3.8) | 73.92+(2.0) | 74.66%(2.2)

B~ RS

AFRAH B AT &R TARAR AE S AT R 5 5] & de AT by AR B HH P 2
SRR RASWH AR Bk F RRAATITN SN T ik« EREXHH
HogtEEd » KABRBMAB TR A AL > Bl /AEGREG>H 4T
BFMARME XM IEAN>BRHRETk - ZE —EAEOBMARMER AR TARKR
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GRS 0 BAMRZIMGMEG » BRIAMN SRR R LT AN R m2E  HhoH
FHOBRAME AT HERMEHEFROHE A CEAFECHNR TR ERIEY
BEAMNE  Bllo e — R0 HRT » “Bank” T A 2 R ERITHMA  RERET
) 69 A8 3R R B AR & T “Bank” T AR R RIE E e A BFE R EF S FM L
TENBMAZRLOHEWBET HEARENRES  CLTBLIHRILBMEE
B THEFEHAZEREOEZRA -

A RITEN T MASERER | QA TZAEL RS oW 7 A EFEREE L
RARF " ABSI | AR AMBRBEFEANBALHERNZEL  AHELEAAS
FAT I AL 0y 443%  B Su A N B St O SR SR S AR ) 09 AT O ik o e IUR] T AR Y
ATt Bp TS IR R AR 69 HE A 0 R HME A o AT i P 89 B 4R & (Attribute exploration)
FIRZATEBEERZ M BMEGE B EALPICHEROTERER -

AR EYBMAXRMEF CAS LH F A SDOS ETFMFIEH B X FH B
TRE O ATRMAAB AR ETRETH MO

(1) BRI EEE T -  RARELERETEOXIHER T KRMALE0ENET
73 &AL 5 #7 Z AR WY M T B o SR TR MR Rl dm R 6 09 B A R R S B RSy
TR (Bl E) > R M XFRE R ZEH KRBT B4 85T
BERY XHHE - B9 KRG ARFE G XHEB0E -~ 100 & ~ 120 &
150 B B bty ELAME GOSN TEITER bR 1 EREAT £
FERAARAMTER (LS X TR ARE T Sy m)  (IRe5FE EHEFR
WA m AR EEEAN BN L MAP LRI MABE F A
B RATA A T e WA 5 A RS> R F S A KRR ER SRS
WA BRARLHBAR T LR ZREN A NALZLOHEATKLE
WAL G -

(2) PIABAA 6y B 2 PR o PIARAA 09 K T M & ¥ H] K IR EHTE R T - AT R4
AR REE T MIBMA MAREFRNm T 2 RMRERHEBELFERE
(a) RARR AP AT —F o K B SR BB A THEFw{XX
Kb R E 4w R RETH BRSSPI ; (b). AR XAy
NEBRRBWE  ZNEARRHFZEDNETH BIRSTIEM - AR R
0y XA B 0 AAIRA AT —F B EE o TR R P AL 2 ey
M &R & fr i (R A4 L Ontology #fi i) » 7T 4 842 & FIABAL > 424w ER A -
B TG P ARSI -

(3) M2 Ry B A o RATVY 33 2345 BA REIE Ak o) S sk TAZER 0 ARHF
RORBBMAREBNETIRELZEFIEAAL R 2UHKIERET I X
HREWS EHETREIRBETEIEMAM L iRE RN EE AR
4.)s > Mineau et al. (2000)Bp % 45 th : Mt A WAL 09 E F 842 - & ik & B 5 B
AR L R X A4 4k 4 Rk (trade-off) - & & B B i — LAY AZE 1R PP & BRI
HomABS X HREETERS LG EE - BRI ERER 70%89 £
W2 ERBREHFOHE -
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MAFRABELS=ZATHOER  BBRFTRAXFRERN  FMBEASK AR S
FENERE MARYEELFLPELHREEEYOERE  RMEREZF GRG0
AHXA - FE AR REYMAEHERER  BIRERATRE = ZHBETEAY
Fik o MAAMSELH LR EFRERMEZZIPE  REFRAUBARERY S
PRk 1 Fiw) TRBELROAEH RARENBMATERED - HibiBiz oy
HEZRBKAHRRBYEIRELE - AARLERSHIBSEREZFTEF T
DRMHEBEA | THRERKYWEARAREZ L  dAMEA BRSO AEZBE
RAFRERGERBEFETREZELZLAZEVROEESF » BRFHEF M
SRMBABTHELREAEXGBMARHE - KRS HA L L2 A AA N
XFEMBEERSEFRRBGAR  REAZGOREBEEEH -

il
v v

AHREHEEZANEEERARAM G —RAHF R ERMEZ T e R L
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