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Text Hierarchical Clustering Based on Several Domain Ontologies

ZHANG Aiqi ZUO Wan-li WANG Ying LIANG Hao
(College of Computer Science and Technology, Jilin University, Changchun 130012, China)

Abstract Traditional clustering methods are usually based on the similarity of keywords appearing in documents, Since
these methods may lead to the loss of lots of semantic information, their clustering results are not accurate enough and
often need large amount of computation. A new method for hierarchically clustering documents based on several domain
ontologies was proposed. This method first transformed keyword-based vectors into corresponding concept-based vec-
tors making use of several domain ontologies. Then, a formula was given for calculating similarities between different
documents. An algorithm for document clustering based on several domain ontologies was proposed and its correspon-
ding prime system was also designed and implemented. The experimental results show that our method can express and
process documents from the perspective of concept semantics. It can decrease the amount of computation by reducing the

dimension of the space of clustered objects and improve both the accuracy and the efficiency of document clustering.
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Merge(I_max,J_mazx) //4€ 3 RHBURE SR B N
Ct. Length= Ct. Length—1

4, return result cluster

Bl By AMRRA A R—EREEHAXOITES
Xt AR VAR csim(cesises;) (1<Kd, j<Sn) s BEHR B KA
BERIZENT max_csim(esises;)), HMHEH A —PFEK o5 1
BB E (cs1y0525 5 05mm1) . LRARAWESE, BRI
F—HBIRBRERERER.

6 LRSS

ETFAXRHBOXASBRELELEMLIAEAR, BAITR
WHEZHATETES NI IR ZRERF B (Text
Hierarchical Clustering Based on Several Domain Ontologies,
THCO) , 38 i % B Z #1852 & iR 900 AN ST #E4T R el
B, BAE 7 B A B TR
6.1 SEIGBUHERIEM AN

PRI SRS AR B i 4L RCVI 3 XA £ &0,
BXARS PITA SR AE S N TR ERT, H 217 T Bkt
B UEEMBR(LES HRLRREDI . ZXFE
BHALAEZRENEH. KT E 1 EIR B 2ERN 4 12
H1:CCAT,GCAT, MCAT #1 ECAT; % 3 BN 13 M2Kk4I;3
BUEH 99T, WHPH 9NFRPEE 100 5
YERI A4, sk 1 g,

#1 BEHERR

Category Description

Category Name Parent Category

Ell Economic performance ECAT: Economics
E12 Monetary/Economic
Cl1 Strategy/plans Co Cf:?IT d crial
ci2 Legal/Judicial Tporate/tndustria
C14 Share listings

GSPO Sports GCAT: Government/Social
Mi1 Equity Markets MCAT : Markets
Mi2 Bond Markets

Environment and GCAT.
GEMV Natural word Government/Social

EERERMER, IS NE MR E R WBFHM
Bk, B4 512 25 55 4 4% (Economic Ontology) ., Tk 7
& (Industrial Ontology) & & A< 4%k (Sport Ontology) . i35 3%
5448 (Market Ontology) 135 1% 4% {& ( Environment Ontolo-
gy), AR R OWL X#iF#RM., AR
Jena API{E AR AR TE.,

PEFH B VF 4 A T R 5K B B9 B B MDY i 4R ok 4L
NMIUST, BT DATH BR IR 245 SRR AN B R K S BT 3R 10
o, 4K F oL (purity) FI4% (entropy) B9 3. NMI A5 48
Bl 1, R RIHRRT ., HEARXWT

gnh.l log (m-’ )

Ny

N (Smlog(2) ) (Snilos(2))
B, n, FREERED SR A P HBIEREASH .,
FRFELR | FRBAEREARH o, BRERI A F1 LG
BB E  n FREIERE A S8,
6.2 SCIGER
B 1IAREBEN I7T. XAMHEUBENERATEF « R
R THCO FEEMBRKE, HPEMEEATHEHT « 8

NMI=

BUE , AR AHRIAY NMI {E .

§ o7 /

06

0 02 04 06 08 1

1 #EAYETF « 5 NMIKITRRER

B 1 RH T R, B SCA M LR T B e B W B
BES AR, BB (B S AW E TR KT
0.85), REMBISFAR, XA KMP AE—ERE L
SR RIS R IO, [] i 320 B B ) R R 1
FILRARAT 2, Hib A SCh 8 THCO LT — &,
HEN T BAFHIREHR .

2 ALPFETEF «=0. 85 WETHHEAKKERER
RESHERE BB EE NMEAH LBRIER.

F2 RELHE NMIEXH

Cluster Num 11 15 17 21
MBM 0.18%40.05 0.19%+0.03 0.1740,02 0.18+0,03
MM 0.52+0.02 0.54+0.04 0.54%0.04 0,560, 02
CLUTO 0.55+0.02 0.58+0.01 0,5840.01 0.57+40,01

Co-clustering 0.36+0.01 0.46+0.01 0.5040.01 0,51£0.01

Domain ontology
clustering

LWHRRY , THCO KTy ik R4 4R 1 A M HE

0.69%0.02 0.75+0.03 0,76+0.01 0,78-£0.01

T
B 29 8RT THCO FEMN T XA XBIHES ML
BOR. PR XAPXRANKE . AMEMSHRESTD
MBS EE.

1000

ES LT
-BBEEESZ 8

i 2 " A N P
0 100 200 300 400 500 600 700 800 900 1000

L2 2 &l
H 2 f&455 HC Jrik 5 THOO Jr ik ity e U7 th e

Bl 2 8, THCO BTy ik PR A MM 55 LT E T
FEGERIITIEMI RS, MR KRR T RAEE ek, 15
4 HC Ji¥ks5 THCO kst R LB g 3 73,

#®3 {45 HC ik 5 THCO ik thfB sk

EATH
LESOS 4 ERA K e THOO
100 5 10. 969 8.876
100 3 10. 469 8. 963
100 2 10. 328 8. 996
200 5 11. 308 9.674

LRERKH], THCO REI7 B SR iR B R HE
E.

ERE AR TEFZNIEAENIARRESE
Bk, ERXRAEASFEREE SRR EFITH
FoBES. RESENIAHRRERE R, BREF
RAXFRER, LRABHFHRAERR., HEXEAnRES
FRAEDUBE B AT A L A7 B9 A0 8 2 IR S5 A O T B S0 i |
hAGRE S BESNELE. SEEMAUETETER

* 203 -



RFIARE KR AR, RS BRI B T AIE M
MRFR. B, XA RIS P A AR R R AL A,
FEMR T IR, BN T BB E I 5 T REHE
THER L . Bhoh . 07 BaE BA B i RGP FE I, wT L
EKIHERE T AMERTEC AW RE.

2 % X &

[1] Sanguthevar R. Efficient parallel hierar chical-clustering algo -
rithms [J]. IEEE Transactions on Parallel and Distributied Sys-
tems, 2005,16(6) :497-502

[2] LiXG,YuG,Wang D L. MMPClust; A skew prevention algo-
rithm for model-based document clustering[ C // Proceedings of
the 10th International Conference on Database Systems for Ad-
vanced Applications(DASFAA’05). 2005:536-547

[3] Miller G. WordNet: A lexical database for english[J]. Communi-
cations of the ACM (CACM’95),1995,38(11):39-41

[4] Agirre E,Rigau G. Word sense disambiguation using conceptual
density[ C] // Proceedings of the 16% Conference on Computa-
tional Linguistics (COLING’96). 1996.16-22

[5] Dario B, Fulvio C,Federico P. Automatic learning of text-to-con-
cept mappings exploiting WordNet-like lexical networks []J].
ACM, 2005.:1639-1644

[6] Kolte S G, Bhirud S G. Word Sense Disambiguation Using
WordNet Domains[J]. ACM, 2008,1187-1191

[7] Sedding J, kazakov D. Wordnet-based text document clustering
[C]// Proceedings of the Third Workshop on Robust Methods

in Analysis of Natural Language Data (ROMAND’04), 2004
104-113

[8] Hotho A, Staab S, Stumme G. Ontologies improve text docu-
ment clustering] C] // Proceedings of the Third IEEE Interna-
tional Conference on Data Mining(ICDM’03). 2003.541-544

{91 Hotho A,Maedche A, Staab S. Ontology-based Text Document
Clustering[ J]. Kunstliche Intelligenz, 2002,16(4) :48-54

[10] Xie H W, Yan X L,Yu X L. Research on Web Page Clustering
Based on Ontology [J]. Computer Science,2008,35(9):153-155

{117 LiP,Tao L, Wang B Z. Measuring semantic similarity in ontolo-
gy and its application in information retrieval [J]. Computer En-
gineering and Design, 2007,28(1):227-229

[12] Salton G,Buckley C. Term-weighting Approaches in Automatic
Text Retrieval [J]. Information Processing and Management,
1988,24(5).:513-523

{13] David DL, Yang Y,Fan L. RCV1;A New Benchmark Collection
for Text Categorization Research[J]. Journal of Machine Lear-
ning Research, 2004,5:361-397

[14] Krishnamurthy B. On stationarity in Internet measurements th ~
rough an information-theoretic lens [C] // Proceedings of the
21st IEEE International Conference on Data Engineering (IC-
DE’05). 2005:1185-1185

[157 Strehl A,Ghosh J. Cluster ensembles-a knowledge reuse frame-
work for combining partitions{ J . Journal of Machine Learning

Research,2002,3.583-617

(L% 187 7
R SERE DM XML Mgt &, R E R, Twig 2.
EREABTP, FTREB B S T H R SRR, in/E 4
¥ A/B/D/D/DE A(n,. Path) , B2 T T A L ELER &
e, B EEREN RG24 PV RN
#E 3R 8] T BEA7-7E 2 [R) B 12 i 1 BRI - P R s A Al
DRI, 2 £ 304 I 465 9 24 TS A 0 T e B 4 SRy 20 1 1) 0
B U B, Q] 7543 F I 2 AT AR R 22 18 A4 4 R 4 4 R iR 2
GRS, R R BT L

2 % X W

[1] Miklau G, Suciu D. Containment and equivalence for a fragment
of XPath [J7. Journal of the ACM,2004,51(1):2-45

(2] &E.B&HE JEWE, % Z TR AP XPath # XML $iE
Wi _ERIRRANAT LT . B4, 2005,16(2) - 223-232

[3] Busse R, Carey M, Florescu D, et al. Xmark: An XML bench-
mark project, 2003[ EB/OL7]. http://monetdb. cwi. nl/xml/in-
dex. html

[4] Wang W,Wang HZ ,Lu H J,et al. Efficient processing of XML
path queries using the disk-based F&.B index[C] // Proc. of the
31st Int’] Conf, on Very Large Data Bases (VLDB). 2005145~
156

{5] Chen Ting, Lu Jiaheng, Tok W L. On boosting holism in XML

e 204 -

twig pattern matching using structural indexing techniques[ C] //
Proc. of ACM SIGMOD Int’1 Conf. on Management of data.
2005:45-46

(6] AEH, K/, HH, % Flodex: —FimE Twig Z H4LEE
FEEERRTILT ] FFEHR2007,18(6):1429-1442

{7] LuJ H,Tok W L,Chart C Y,et al. From region encoding to ex-
tended dewey:On efficient processing of xml twig pattern matc-
hing{ CJ // Proc. of VLDBO5, 2005:193-204

[8] Shanmugasundaram J, et al. Relational databases for querying
XML documents; limitations and opportunities [C] // Proc. of
VLDB. 1999.302-314

[9] Peter T W. Minimizing simple XPath expressions[ C] // Proc. of
the 4th Int’l Workshop on Web and Databases (WebDB 2001).
ACM Press,2001:13-18

[10] ZEH,GEE, E K, %, TwigStar——RE 4 XML Twig
AP EERF « MEEL] HHENBR S KR, 2006,430C8
F) . 430-437

[11] Milo T, Suciu D. Index structures for path expressions{ C]//
Proc. of the Int’l Conf. on Database Theory (ICDT). Springer-
Verlag,1999:277-295

[12] Arion A, Bonifati A, Manolescu I, et al. Path Summaries and
Path Partitioning in Modern XML Databases[]J]. World Wide
Web, 2008,11(1).117-151



