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Abstract:

relations between entities in ontology matching. It firstly finds the suitable sense of each word and extends it; then formally defines

The paper presents a lexical analysis algorithm based on combining senses of words for computing subsumption

the representation of an entity notion based on semantic elements; finally, infers subsumption relations between all possible pair of

entities, one from each of two ontologies . The experiments, over four real in use ontologies, show that the algorithm helps to increase

the recall of the system.
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il 2 Fh {5 58 VEC .
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J& it BT HRAT B R A R R AR 1 18] 2z 8] Y o
SRR FEET A ) S OG R AR, DA A i B 2
VERCHHE (1) e RAMA 1 S0 4.2 1) s i
T 5 2 A B 1) 22 A4 ) LA R AR L TR LG ()
myU, ek e LSRR A5 B hRic LR iE %
SARTEA R B I A5 L (SRR (5 AR id 4e , 16 S
BE) 4.3 7)), FFHER H 468 356 VG Fie (8 1E DC AL 2R A, 1 S
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4 ETRAXAENREINEE

AT GBI T AR A SEARAR S FIEE BT 248 5 1 1) 9%
R By RRE B A E IR S, AR R T 2k B L
T ARARIE DA SRR AR i B SR R A A L I
TSR IC B AR (AR DG e Hp S A ] ) 4 3% DE i, A
T A BT B B AR S
4.1 RXTE

S B3] E S 3R] X (suitable sense) 3 AN B K&
TEVCE B A A 2R 3m] g B A e SO, AT 5 i — 20 425 1
WordNet & iEA(5 8. , DU BZ Spin fEA A 1 BT
SCH AT RE A 1A S PR AR S WordNet FlAS (A4 45 1) 5
SR E MR 1] SR 3 A A AR LA B TR AR AR A PR AR
BIANTEST 1 BT, published” F1° publisher” 22 18] /T
1) SCERASARTR] , {EE AT TR 2 s AH TR 9 €. T 1 i)
1) X 2 T e )

F1 REXFRMEQNEZ E RN

WordNet Relation Symbol ClassAxiom
Hypernym D SupClass Axiom
Hyponym C SubClass Axiom
Holonym D SupClass Axiom
Antonym 1 DisjointClass Axiom
Similar to = EquivalentClass Axiom
Coordinate 1 DisjointClass Axiom

i) S A A AR SR AR 2 1 WordNet -4 5 2
Tl 3 ) SCRH S I AY 1) SR A5 AR AN i A B S R
AN . FE I B3] WA LA R B R 45 38 1] L WAS, T8 i
WordNet L[ pertainym . derived _ from _ adj | derivationally ,
related F< 22 0] VU153 5 WAS #0610 38] LEE & (TR i

9 WA W &I ) AEDERC R, R BAR Y 5 1)
SR HA” Ji i) SCAS RE AR AIE DAy 12 B 1) 8 31 B 4 1) ) S,
B2 EY & 1 B ia] i G i ia) SCRYIE HL, XA B T e 3
FEB b T SCHR R AT RE Y A 455 B A O 1] S, JF AR AR
PRVC LI B 1 55 2% A6 LR, B3] published ”
B 3 iR 2 publish , bring out, put out, issue, release :
prepare and issue for public distribution or sale , Fe9™ 1] X
.

1. publication , publishing : the business of issuing printed
matter for sale or distribution .

2. issue , publication : the act of issuing printed materials .

3. publication , publishing : the business of issuing printed
matter for sale or distribution .

4. publisher , newspaper _ publisher : the proprietor of a
newspaper .

5. publisher : a person engaged in publishing periodicals or
books or music .

6. publisher, publishing _ house , publishing _ firm, pub-
lishing _ company : a firm in the publishing business .

BAG] * publisher” I 45 35 1) L& publisher , publishing
house , publishing firm , publishing company : a firm in the pub-
lishing business . 1= A7 publisher” 1) A 18 1R X5 e e pub-
lished” P JEE TR SR ERIER 6 2% 1l SCAATR] , 3 D VEIE. pub-
lishedBy F hasPublisher $&ft T Hl 4.

BATA] 4B 3 1) SCLA K2 m) SCR A JE AL B 32 B3] 1Y)
5 B.18) L4 (a set of informative senses).

4.2 WNKRARERIE

TE A DA A HEL B3] 114 5 1) SO R T iR L2
J& it ET RO A AN R AS AR 1 37) SCZ 18] YOG & (A0 2R A7
15, JFAR SR 1 P R AR X 2 5 2R B AL o it ik
PHR N PR LA ] LG R AMA

a0, ok B FEBIAAR Ontology101 HR IR “ School ™ )

) SUSZ [ Synset : [ Offset : 323111161011 POS : noun ] Words :
school  (an educational institution;) ], i SA K FER;FK
AFE A4 Ontology302 5118 Institution” 1) 7] 3 J&:
[Symez [ Offset : 42323 112611 POS : noun | Words : institu-
tion , establishment ~ (an organization founded and united for
a specific purpose ;) 1, SB ¥FE/~. 1E WordNet ' SA FiI
SB Z [AJAFAE b F i 5% 28 Hypernym(SB, SA) , Hll SB J& SA
N AL, ARG 2 1 A R, G A 5% AR B 1 I Sub-
ClassAxiom ( School32311, Institutiond2323) /31, 3-8 U i
B SOR R A

SR SR R AR i 2 AT DU 3, H3 (5 B
) SCEE R TR A B T R R AR, T2
(] F) O F AR JI 1 0] SO R AS AR 1) il 3k 32 4 2 L. 3] X
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K RAMRA AL 5 MR I A B S P 78 DG Jc A 91 A 4
bR AR AR SCOC R AR 907 M, 1202 4>
TR, 125 8 LR 168 AR B

4.3 SEFRRIZHEX

FEF SRR (SR BRZE RN SLARPEIR ) Hh B (115
S DL S R 2 RO, SER TR R E B AR I A B
AL E ST SEARFRIC . SEARPR IE R B T 3% SR A
P AIRTEAE B, RIE T USR8k B iR 2 5
LY, R TR Rk A&

SARFRICHRTIC N(E), i E RIRAS 1A 5L 52
NCE) R— DS, XM EE R JCE R ia X
IR RANR L M A (B892 S A 34 v B3] 9 15 8L 1)
ERIEE) 128 (Object Intersection ) 14 B . S AAAR 12 1) 22
P&/

W(E)=lele=La(E)® > @ Ci(Co(E)))]

1.0<i<n

2.n= Co(E) size S
IM(E) =1{sls=sMNsyN 53N s;NsiyqyooeMNos,y
1.e€W(E)
2.n=e. size
3.WECe (2)
special symbol ,if W; & SpWdSet
4o s {6 W.. IS, otherwise

FERK T, La(E) AR ALK E MRS A
BRI S, Co(E) 2K B LK E MR8 B A Hin)
MIREA XA A A543 015 (FE U have | has
is vwas Z5) . ARER A 44 Ontology101 F1 1 “ Book” #E 25h
4, La(101: Book) = | Book!, Co(E) = { book, mono-
graph , or , collection , written , text | . Cf’,( AT —PES,
ZEANEANICR T A DR PL MERIN,
Cé(Co(lOl: book)) = {{ book} , | monograph§ ,orl, {col-
lection | , { written} , { text } | .

CERFREMNMESEIF N —AEA . B, C
(Co (101: book)) & Cg(Co(IOI: book )) = {1 book |,
{ monogmph% ,{orl, { collection !, { written |, { text } , { book ,
monograph , or , collection , written , text P,

QIBHEFRIE—NTHNES, ZEANEN T
FUH La(E)MIAITLEMY @ C(Co(E))FRA%E
AR A TR, IF I 5 8 A B B AN, La ( Co
(101: Book)) | ® Cg( Co (101: book)) = {{ Book , mono-
graph , or, collection , written , text b

FEAK 2B, e AKX T H WE)K—1ITE; W,
JEe M—TTEK; W, IS S B W, n {5 B LA (L
4.177) ; SpWdSer 227~ 5K ) BRI £E (EL AN or | of | without
85 ) g W, RS2 SpWdSet TG R, M s, 2 W, (115 2. 14)

XAEPH—DICER, W E SpWdSet HIIT R ; N 247
RRCPEES

NCE)HFHITCRAIT 4 MR

OIZITHE & OWL HE 238 1 52 4] (instance of OWL
Object Intersection) ;

@ZTe R PR AE RO 5 SRR 45 v RS B3R Y
SR SCEE g — ] S

OZITR P HERIERCT REL S
i) AR ) —> ] L

@IZIC R 45 A B A 1) SO R AR b i A
B WA UL, IZTT R SR ] AR Y B A

TEE SCEARPRIC R FE v, ANHE & B, AR X T S AR PR
W, S bR AR T T S AR AT, R SR AR IC i T R
— B AT SR B ] 1 1] S AR T S AR S A
PR BRT S A AR 2 (b 7 4 T, R S AR bR A 19 O
RA MR EF — s A TF e i o e . X R
SRy 2RIV AR U 38 A A IR, oK 25 DAy S AR AR 28 R 5 A
BIUR RCIIRR T PURIS Y NS Bite i UK Bu SN

WAL, SRR 28 3 2ok 4n T =X A 3R B B i 4
FITCE . B, 538 21 i8] 41 reference or conference” i},
“or” W W B R, AL S B reference U conference” ; il
S8 R3] 2H book without report”’ BF, “ withow " - 9 THIE N
N FI AT book Ny report”  AEAT(2) 1, AR
s; A RPR IR AR TP I JC R, T A FRRR IR ) Ak B
1. 4021, N(101: Book ) B— 1~ JGE & | Book , monograph ,
or, collection | ,FEHEAFL(2), B 5152 { book56434 mono-
graph534534 N or N collection23244 } , 7E Ak PR 45 5k BA ]
Ja 5305 45 3 | book56434 (N (monograph534534 U
collection23244) | .

2O @ SRR I B T S R A Y 3
( domain ) TG [ (range ) , R AT T 0240 T 8 Z 09 (5
S IS AN R

@ PropertyA : < Art book String >

SEARIEIE IR Y

@ PropertyB: < Book U Report title String >

Ferp BRI R PERR A, 2o T 2R SR P i, A
T 271 J8 PE R . SR AU B AR 2 book” I AN fiE
413K PropertyA FEAE B R, 2 SO PRy Sk
PRICH , AU P AR 25, L (8 e P4 Jol 0 1 T B
MR AR A L TR AN s AR 25 i 5 B0 A B
fifb R I Pt ) S AR AT

(DFFEETE P A ECRITE B AL A bR 4, 235l
£ D FIR.

(2) 56T PSR Y R L A 22 4 (T T ) 2 SR A
EEXIRSGR ) 43 R Y e €L (Co (D) FIX & C,,
(Co(R)).
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(3)H 2@ CL( Co( D) A} @ Co( Co(R))HFAL
X 1THP Co(P).

@itEAX () MAKX ()RR N(P).

VL B3R PropertyB R i R e SUJE MR SERBRIC Y
SUR L

(1)153) D = { Book , Report | . T3 J& 4 B9 75 /2 4L
PESSAY, L AN String” . Char” 55, W Z W% R BYTTE, B
VL PropertyB B R =754 .

(2)HE Y @ Ci( Co( Book U Report)) ,

M=, C%(Book U Report) = {{ Book !, { Re-

port ||
1 i=2,C%(Book U Report ) = {{Book U Re-
portH;Z,fEBCfI,(Co(BookURepon)): {14, 1 Book!, { Re-
porﬂ , { Book U Repon} b,
(3)i%E Co(P) = {{},{Book!, %Reporﬂ , { Book U

Repon} ,tle } .

(4) 247 L* Book U Report” B i) LR, 75 BL4d F A
A1) LHY I Cunion ) ,—1> 2K B 5138 Book™ , 73—~k H
BAE] “ Report”, B E R LIE LR < SenseOfBook U
SenseOfReport > 1% Wi BRI T (#8405 24 (1) 128 =K
(2) IRt IEH R .

JRUAEZIT LS RE B b AR A% 0 5 S AR AR IC XTI
WAE B RS A2 BT EC AR B . DA A
i Ontology101 F B JE M < Academic LecturesNotes 101 :
school String > yi| Ontology302 B JE M < Publication
302: notes String > A, 4 J@ Pk SARAR IS AL R Ip
P53 N (302: school ) ) — TG & ((academic15216 U
(lecture8932 [\ Anotes65380)) (1 school46212)F1 N(101:
notes ) (— A JC 2 ( publication65022 () notes65380) , 3 H.
TE] O R AR A AEAE A A B ( publication65022 S
notes65380) F1 ( notes65380 D academic15216) , Fr LAFR 4%
3.4 WHIARTEMEIEH N(101: notes ) D N(302: school )

FoAr 4 Bk B A FEAAI SR A F1 B BA A R i S5 14
KA (JEPESMERS) 5 Relation 75 PUFN AL 405 (include ,
D) WAL Cbelnclude , C ) H5E (equivalent , = ) AHHZE
(disjoint, | ).

i1k D PC 1 2 45 30 5 1 20 R 5 A 2 DG I 4
B, Ak AN R AR B SR RIC N(EL) RN
(E2) i DT 0 41 P25 15 50 0 1 4 FEATL v i) 2 R # 3
FEEPIAAE A NCEDFI NCE2) &R Z 1] 156 &
(Heun subClass . supClass  equivalentClass E19 dijointCLass ) ,
SRIGARAE R 2 HOHE J50 L UDRE 4 2 A M8 G R B A
VERCH YOG 28, i i HE A 7 v 4 A G 3R R U8R
HRRd e 0 R R 1R UG R AR, N(EL) R N
(E2)WITE A LA ) SOOC R AR 24 A (4n 4.3
RN

e 16 UG P HE IR 98 I 5 B AT B U R I 26 R AE
S EVH E2 Z (A B e DEiC ¢ & . 2R3 Aok A N
(ED)FI NOE2)PITCR Z BT KR AT El
M E2 Z [l MC.

o VT B HE B g 7 A — A e D E (R 3 R T
VEFCAE A 1A 3ok A8 v 7™ Az 1) 35 434 S DT E ) Ry 38 43
Proefit 7 Al .

F3 EMRETE

101 : Entity 302 : Entity Relation
1 101 : Collection 302 : Publication belncluded
2 101 : School 302: TechReport include
3 101 : Book 302: Book equivalent
4 101 : Booklet 302: Book belncluded
5 101 : author 302 author equivalent
6 101 : author 302 : firstauhtor include
7 101 : howPublished | 302 : organization belncluded

(TN 2 iR ).
FR2 ERNBHREXRZE RN
Axiom Symbol Symbol
SupClass D include
SubClass C belnclude
DisjointClass 1 disjoint
EquivalentClass = equivalent

4.4 (RELERHEE
PAiR] SO 2 AP S 1 BRATL A 0 TR i 32 DT i
Az I R A S A AR 1 B 1 ] 3 £ S A 3L o R DT E
by ik —25 (8 T U3 A AN DE E S A RE il
RBEDCIC (A7 90 MC) ik 1 S H] 0] 12515 8 1Y
WHICR 0 XWE
MC(A, B) = < A, B, Relation >

5 XLk

ARTTVHE T 2 W R R 58 (OACLED) W) P-4l IF
PRV T T 18] SCEH A 1)k A0 BT B AR R R G P AR
FH. OACLEI {2 R T I3 4 JH AR ARAE AR FRATHERE
B VC B A1 S WordNet 22 H., B85 JENA, MIT Java
WordNet Interface , Java WordNet Library API, Pellet API,
OWL2.0 API, Protégé API, SKOS API, JOWL F Alignment
APL % .

AT F B = A REHE AR (HER 2 ( precision )
2R (recall ) F1 F I FEAE ( F-Measure ) ) VEAY OACLEI %
GERYVERE . Horh B (R S T A A AT A R A 25
BEOCT BN, S SCRS]) .

5.1 IR

AT EEPE T OAEI 2009 HL AL v I 204 v 5 H 453

PO A ARAE Sy BARAAE BTk B S0 301 -
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304, BEEESCIEIE 101 B AS (AR S TR AR [R) B, 3 2
SCAF e ARAR AL T A YR A 4R DG AT 55 B ) b o DG . 3
H, OAEI 2009 HL A ARAL 46 K2y 37 M 72 B Pk
1108 ~AHE.
5.2 EHER
5.2.1 WAESWMEEPAEAGMIER

i 2 frs, FEA A5 OACLEL R 48T
Boat B AP BE « 18] LY R A | SC AR IRNVA S BRI AR,
VEVC LT P8RS A T & 4144 #E OACLEL R 45 i1
FH L, LAAS H AU A R S 4 | A Uk I3k st 2 i B A~
ALK %15 LT OACLEL & 5 19 PERE . &1 2 T
N FEX TR D A4, 7E OACLEL R 4t v i A7 41 4
SR A AR PERE 1 2 Wi Tk e
X OACLEI F 4t 1) 5% Wl T2 FE
TR BEE

o PR
0.94}

0.88
0.85 0.85
0.84 B8 82 0.82
.79
0.74F
0641
OM TG Bb X ﬁ}k}%ﬁiﬂ;‘% U373

YRS SRR LSRR
E2 OACLEIRZHAFAMKIZLH

FEVE 2 1] T R | SRR A B bR O A
VEVC AT o 6 #SERBESR 25 OACLEI £ %0 iy PEBE . 4 5 B b
SRR BARiC A, A% T 523 (% OACLET 48, R
VR RIE N 3% (M 88% 5] 91% ), {H & A7 15 R[4 AIG
T 20% (M 80% | 60% ) . P Ay 4 fife > S A 1) 7545 B
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