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Abstract: Ontology matching is the key solution to the semantic heterogeneity problem. Focusing on the Noun con-
cept of HowNet and CCD, this paper applies machine learning to identify the initial mapping relationships, disi-
cussing the the feature selection, sample collections division and classifier selection. Further, employing the overall
structure of the ontology, the similarity propagation algorithm is introduced to adjust the initial mapping globally.

Experiment result shows that the precision of 1:1 and 1:n mapping relationships reaches 94% and 87.5% , respec—

tively.

Key words: ontology matching; machine learning; stratified cross sampling; similarity propagation algorithm

[5-6]

Web . )

[1]

Web o ,

: 2013-04-08 : 2013-07-28
(2014CB340504) , (61375074) ,

[7-9]

[10]

DEF



3 : HowNet  CCD 45
s (Ontology Matching)
, . (relationships)
(HowNet) (correspondences) —_ ,
(Chinese Concept Dictionary, CCD) . .
; A = F(()S,()T,A,p,r)
N ’ s F 1) Os O'l‘
H ) A ()5 ()T
’ ’ P
o ’ s ’ A/
94% 87.5%., ,
2 . .
2.2 HowNet? CCD
.HowNet CCD (HowNet)
2.1 [12]
s , 194 302 (2011 )
.UML R N XML WordNet
. [11] ) o
(Ontology) (Concepts) . (Prop- . \ .
erties) . (Instances) (Axioms) , o
1 HowNet o ,
0= (C.P.1.A, NO. W C .
,C (Classes) i1 W E .DEF
(Individuals) s P . DEF “Circuitances |
, (Object Properties) ? s “CONDITION | 7
(Datatype Properties) , o
, 2 CCD (POS=n) “{
s A s . 13 R Definition
NO=180648 Offset=00016185
W_C=H0 POS=n
G_C=noun [zhuang4 kuang4] Category=03
S C= Synset=state
E C= CSynset=A534 HTE R W&
W_E=condition Definition=the way something is with respect to its main attributes
G E=noun CDefinition=2 4 [F93 1177 4
S_E= Mote=the current state of knowledge; his state of health;in a weak financial state
E_E= CNote=El 7 BIAHRARA . B HERE: TARBEZFIRE

DEF={Circumstances| i :host={
event[Fi{F} {thing[ 74}

1  HowNet

Hypernym=
Hyponym1005807710060259100634691006366710063906...

2 CCD

“HowNet”



46 2015
Note ( , Hy-
pernym  Hyponym . s HowNet
o s . HowNet
23 DEF , DEF
HowNet CCD
, 3
) Os HowNet HowNet
) Oy CCD . CCD o )
HowNet CCD . ;
1 o
3.1
1
[10]
( / N ., CCD DEF )
Os 57 072 55 399 87 393 Farec 2. | ceb
Note Definition . F7
Or 103 735 92 716 64 895 Fs. F1-F8 9 )
25 870 26 370
2 HowNet CCD
No. ., HowNet CCD
Fl1 CSynset, ESynset W C.WE
F2 CSynset, ESynset WC,WE
F3 Cu Ce
F4 Cu Ce
F5 Cu Ce
F6 Cu Ce
7
F8
C.
) F3-F6 [10] W C CCD
o W C HowNet o
) F7, W C F§,
; , Bigram , CNote CSynset
W C , DEF W C , CNote
F8 (
W C ) . ) F8 )



3 : HowNet  CCD 47
0 o , Hs Hgp
- A B .
) m+n+2 m*n+1 , CCD HowNet
HowNet CCD o
<Cpyy Ce> , 2
o CH C(,‘
87 393 Os 64 895
Or , F1
37021 29 086  How-
Net 18283  CCD .
200 . 187
. . F1
98% . W C WE
o b 3
F1 F2 . F1 F2 <A, B>
N  {<<AL B>, <ArL B>, <A, B>,
19697 HowNet 29503 CCD <A.B.>. <A B>. <A. B >). <A,
16.5 . B~ " A B ’
3.3 A B 7 <A, B.>
“ A B , A
’ B ”G
’ o <A[7 B[>
D) 1; ,
. F _
’ 0, 3 . (D
F1 F2 !
X X ci+ 1) max(o(i F1)) (6(0y +0() 4+ ¢))
o @)
,oli+1) <A, B> i+1
4 ; (1) 1
" (Similarity Flooding Algo- v oD =g(D)+ei), . 2. 3.
I‘lthm,SF) ’ . - 1 . 1 .
’ i SD(Z)/ —mf(AfyB) +Wf(AsB/)+
1 .
(A,;,B,) (2)
T T4 % 185, /4P
L1 < 1 <
. (i), ——Hm;fmwm+—1+n;f<A,qu>+
H: HH( 1 m n i ‘ »
s 1 Hmn; v:1f(A(.,,Bq) (3)
3 ) [14] , =t



48 2015
s 1A, A .
1 M ;
b M ’
o N, M N
, 4 ( Weka API
5 ).
4 ,F3-F8 2 » Mean
5.1 0 Mean 1
,StdDev , N 37
038, M
, 87 393 X
64 895, 37 021 16.5 ' ’
N M s
’ o , N .
0.25
0.2
015 [] Mean_0
E Mean_|
0.1
M StdDev 0
0.05 B SidDev 1
0
F3 F4 F5 Fo6 F7 F&
4
. 5
5.2
37 021 5 R (secdf cos sim,
37038 . F6) ,
o 49 s
’ 25 .
(Naive Bayes, NB) N
(Decision Tree, DT) (Maximum 5.3
Entropy, ME) ,
10 ’ We HowNet(Og)
ka APT . 3 CCD(Or) .
3 @)
[10]
Classifier | Precision/% Recall/ % Feature/ %
NB 87. 60 86. 50 86. 40 [10],
DT 88. 50 88.10 88.10 ’ ’
ME 88.00 87. 10 87. 10 °
, Precision . Recall Feature ’
3 . 4 R



: HowNet CCD

49

secdf cos sim <= 0.083333

mainf cos sim <= 0.123203

defSim <= 0.03849%9
mainf ch sim <= 0.065789
| secdf _ch sim <= 0.054348:
| secdf ch sim > 0.054348
| |
I |
mainf ch sim > 0.065789

| mainf ch sim <= 0.1125: no

no (39392.0/5614.0)

secdf cos_sim <= 0.021439: no (146.0/71.0)
secdf cos sim > 0.021439: yes (122.0/26.0)

(42.0/18.0)

|
|
[
|
[
|
|
[
defSim > 0.03849
[

| mainf_ch_sim > 0.1125: yes (390.0/107.0)

mainf ch sim <= 0.071429

S
4 5 HowNet CCD
F3 F4 F5 F6 F7 F8 1 2 3
Mean | 0.354 | 0.585 | 0.236 | 0.233 | 0.043 | 0.005 1:1|11504/95.00% | 18551/91.50% | 18 546/94.00%
SedDev| 0.894 | 1.738 | 0.346 | 0.323 | 0.097 | 0.073 1:n| 7913/92.50% | 19684/85.50% | 19 745/87.50%
4 . 1 95.00%, “1: n”( )
R HowNet CCD R
0. 354 0. 585;
0.236  0.233, >4
(2) 1 DEF
[15] ,
) . HowNet  CCD ,
2 1
(3) , HowNet “WC= , WE = capital
1 2 , of denmark”, “place | =1.0",
. “capital | =1. 0, Denmark | =
2 , 1. 0,ProperName| =1.0";CCD “csynset =
) ) { , } » esynset = {copenhagen,
R . kobenhavn, danish capital}”, “coun-
1 R try| =2.0,ProperName| =2.0,Denmark]|
(n=100) ., 0.43, =2.0,politics| =2. 0, capital | =2.07,
200 “place] =2.07; s .
) 0, 1
5 ( HowNet  CCD Do . F7.F8
) 1 “1:17 ( ) 0. 306 186.,1. 326 442E-9,
“11 504/95. 00%” 11 504 ,
HowNet , CCD , 2 .



50

2015

R , HowNet
CCD

}, esynset =

“WC =

“csynset = { ) ,

, WE = precipitation”

{abruptness, precipitateness, precipitance, precip-

itancy, suddenness}”, ,

. » HowNet “o
“WC= ,WE=spell” ,“WC=
=position”, “WC= , WE = battle array”
“WC= ,WE=front” , 1.2
CCD “csynset={ , , , , ,

,» WE

} sesynset= {burst, fit}” .

HowNet CCD

, (D ,
3(2)

[1] Jerome E, Pavel S. Ontology matching[ C]//Proceed-
ings of the Springer-Verlag, Heidelberg (DE), 2007.

[2] Qu Y. Hu W, Chen G. Constructing virtual docu-
ments for ontology matching[ C]//Proceedings of the
15th International World Wide Web Conference
(WWW). Edinburgh (UK), 2006 23-31.

[3]

(4]

(5]

L6]

[7]

(8]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

Gligorov, Risto, et al. Using Google distance to
weight approximate ontology matches [ C]//Proceed-
ings of the 16th international conference on World
Wide Web (WWW). Beijing, China, 2007 767-776.
Atencia M, Borgida A, et al. A formal semantics for
weighted ontology mappings[ C]//Proceedings of the
Semantic Web-ISWC 2012, 17-33.

Nagy M. Vargas-Vera M. Towards an automatic se-
mantic data integration; Multi-agent framework ap-
proach[ C]//Proceedings of the Chapter in Sematic
Web. In-Tech Education and Publishing KG, 2010.
LiJ, TangJ, Li Y, et al. Rimom: A dynamic multist-
rategy ontology alignment framework. Knowledge and
Data Engineering [ C ]//Proceedings of the IEEE
Transactions on 21, 2009. 1218-1232.

Zhang D, Lee W S. Web taxonomy integration using
support vector machines[ C]//Proceedings of the 13th
international World  Wide Web
(WWW). New York, 2004. 472-481.

Rong S, Niu X, et al. A Machine Learning Approach

conference on

for Instance Matching Based on Similarity Metrics
[C]//Proceedings of the Semantic Web-ISWC 2012;
460-475.
Nezhadi A. H, Shadgar B, Osareh A. Ontology align-
ment using machine learning techniques[]]. Interna-
tional Journal of Computer Science & Information
Technology (IJCSIT), 2011,3(2):139.
[l . 2005,19(1) :63-70.
Matthew H, Simon J,
Guide To Building OWL Ontologies Using Protégeé 4
and CO-ODE Tools(1.)[J]. (2007-10-16)[2008-02-
27]. http://protege. stanford. edu,2001,

Georgina M. A Practical

(1.
,1998,(3) :76-82.
s s . CCD

. . 2005,26(8):1411-1415.
Melnik S, Garcia-Molina H, Rahm E. Similarity
Flooding: A Versatile Graph Matching Algorithm and
Its Application to Schema Matching[ C]//Proceedings
of the 18th International Conference on Data Engi-
neering (ICDE), 2002. 117-128.

Duchateau F, Bellahsene Z, Coletta R. A flexible ap-
proach for planning schema matching algorithms[ M ].
On the Move to Meaningful Internet Systems; OTM
2008. Springer Berlin Heidelberg, 2008: 249-264.



3 : HowNet  CCD 51

(1988—) . . (1970—), , s .

N

E-mail: ccxiang@ pku. edu. cn E-mail: szf@pku. edu. cn

(1972—) . s s

E-mail: zwd@ pku. edu. cn

2015 4 18 . ( C D) 2013 4
FIT “ ( C ) .

, N 80
. “ » N
“ “ ”
b o . Y
9 ( ) ; .
. . Dolby .
N b o
.
.
80 , N N
Y Y b ’
.
80 N s
s 30 s s
, “ « ) N



