Document Clustering Methods using Hierarchy of Document Contents

Myung Gwon Hwang* - Yong Geun Bae** - Pan Koo Kim**

O] =22 20044 ZMOisty o7 2xu| X[ 25t0] A= AS.

M s =

2] go ]%54“ "“‘Ola} 0}2{31‘3} E“*E A9 g AL A3 B ‘?‘;?‘
£ ‘%}‘?j, AR 71 L o] &3 W, ¥lH fAEE 01%?'1 Hh, o] % T
azy o2 71E W EE E49 54E A HEE 5 ol
7FA 3 gtk ool & =E-& £AE vlE ER/EE 7€YY R ‘?.3%

W7l A2 E A4 7 AEE Asin o]& A &a}=
AAZTOE WL T2 Endof] 7H2AE 1, EMETY] =nl 7H5A] 9
ato] AR E ik

2

21774 RE DAL
R EELEREE
R EREEELE
Wl A AAEE o] &

ABSTRACT

The current web is accumulating abundant information. In particular, text based documents are a type used very easily and frequently by
human. So, numerous researches are progressed to retrieve the text documents using many methods, such as probability, statistics, vector
similarity, Bayesian, and so on. These researches however, could not consider both subject and semantic of documents. So, to overcome the
previous problems, we propose the document similarity method for semantic retrieval of document users want. This is the core method of
document clustering. This method firstly, expresses a hierarchy semantically of document content and, gives the important hierarchy domain
of document to weight. With this, we could measure the similarity between documents using both the domain weight and concepts coincidence
in the domain hierarchies.
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Fig. 1. Clustering Using Apriori-Genetic Algorithm
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The cars are commonly accepted as
the Mercedes—Benz flagship model.
a six cylinder sedan known as the
W180/128 bodystyle.

The line was introduced with the
220a, 219 (W105), 2208, and 220SE
sedan. coupe, and convertible in

1954/1956.

ASH Wy
car 102364995, n02383458. n02384604, n02385109...
flagship n02693139, n02693259
model n00577745, n03007566. n04501544, n04527384. ..
six n0989E532
cylinder | 02540351, n02540477. n10016554, n10029497...

sedan n03287658, n03297804

line n00381958, n00780079, n02364710, n02927117...
coupe n02510373, n05982753, n059854 14, n06690399...
convertible | n02495126. n02495232, n09666304

8 4 GAL 35
Fig. 4. Noun Extraction
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o] 712 9 nE 2tan Qe dojo] A3t ofu] & 3}
ostE AL 4A Fr}h o)E 98] WSD(Word Sense
Disambiguation)g}= g A7 F-ok7t A= o] A4trt 2
Pxla ok 53], Y=o 7ukek Ao 2= Adapted
LESK Algorithmo] $1t}.[7,10] Adapted LESK Algorithm &
A= Yol 71EEo] dE RE BASG ALEY A2
Hu g B-83te] Dol onl & sotsts A ZH, A
742 74 A8 A e d7E @ 4 Ut Adapted LESK
Algorithm2 9] =dlo]| 4 A 93131 9= 703 9 A o] 9} 4
A, 39, 28 T BA TFE ol & A1, 9
ul Y] thojE o] wide] YAEAE ¢S 7HbE 9w
T Uthe 714 ot Aok Ut X 2= Adapted LESK
Algorithm2- AF-£3}o] ‘coupe’ 9} "sedan’-2 B| 3} 7heh3h
oot} ‘coupe’ = | =l A stite] 9 n], sedan’ & F
7kA1 ¢ oju| 2 A7} H 1 ik

E 2. Adapted LESK Algorithm o |
Table. 2 Example of Adapted LESK Algorithm

coupe(1) : (a car with two doors and front seats and a
luggage compartment)

sedan(1) : (a car that is closed and that has front and
rear seats and two or four doors)

sedan(2) : a closed litter for one passenger
1*(a car)+1*(two)+1*(doors)+2*(and)+ 1 *(front)+ 1*(seats)
=PRI 1 P2 P 12+ 12 = 4414142+ 141 = 10
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Table. 3 Part of WordNet Database

PTR | SYNSET_ID TARGET_ID
~ n02392911 n|oO n02311742 ni 0
~ n02392911 n |0 n02946569 nf O
~ n02392911 nifo 102946676 n| 0
~ n02392911 n| O n03346295 nf 0
@ n02393107 n| O n03569523 nf 0
@ 002393264 n| 0 n03055972 nf 0
@ 102393349 n|o0 n02236345 n| 0

12
12

Ao A Po]A TE SYNSET_IDE 9] 9 u]3

A AZF2E stetatr] e, A=Yl dlof o] 24
Hae 3, gl o] Ao ® SYNSET_IDE 9] &4 9}
Wi & o] &3t 17 59 o] SYNSET_IDE 9| A&+
28 T A

3.14 A% 72 & RDF(S) &4 2 24

4" 74] T%¥ %% SYNSET_ID9] &3 &

Aulel goldE& 3] W3Ce| 2]3f 20043 Semantic
Web 32 2 24 5] RDF(Resource Description Framework)

A2 FAd gt o2 A 24 RDFES) TA £ § #41
of vleldlolE J&& 3}, AA ALEA7E A FA
o} FAN BAE AN o AR S S 9%
deolHZ AME-Eth § 4+ 919 FANA F28 HAIE
©] SYNSET_IDE-& RDF(S) ¥4 2 #4 g A o]t}

E 4. SYNSET_IDS2| RDF(S) 24
Table. 4 Document of using RDF(S)

<7xml version="1.0"7>
<rdf:RDF
xmins:rdf=
”http fwww.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmins:rdfs=
"http:/fwww.w3.0rg/2000/01/rdf-schema#”
xml:base="http://vector.chosun.ac.kr/doc/vehicles”>
<rdfs:Class rdf:ID="n04348422"/>
<rdfs:Class rdf:ID="n02853224"> .
<rdfs:subClassOf rdf:resource="#n04348422"/>
<frdfs:Class>
<rdfs:Class rdf:ID="n04008331">
<rdfs:subClassOf rdf:resource="#n02853224"/>
</rdfs:Class>
<rdfs:Class rdf:ID="n03006338">
<rdfs:subClassOf rdf:resource="#n02853224"/>
</rdfs:Class>

104348422 : vehicle

n02853224 : car
n04008331 : sedan 103006338 : coupe
32 A = vy

A9 grH FALE F48 s, L 1 9] 33
A BT AELZE 0 2EL7] 3 ue =L A3
Aok FE2E 4 ZA Y ASTFRE 2D 59 2ol 2 A
o Er9log T

! cab tuck sedan }
| ]

%, dufnp  fire

fruck tmck D‘CKUD

gear engine

':wcraﬂgenera\or"eat S/
d? \engine engine,

""""" - D2

a7 5 HAZE HZ3l
Fig. 5. Hierarchy of Documents Contents
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A, FAE Aol o FALE & Alaeth 19 590 A
2 e EHQEe] 7t FAd LaE =, 74 =]
A A 28k HlFE T3] A8 A (DS H &3
Aok A (D9 =e Y H]F(Domain-Weight)-> A4 A3
ol X3d NEE F A3 =rdol EFdA AGEY &
£ 7ot Aotk 4 ()F o] &3l ZH EA o) T¥E =
Q52 8]F L 78 &, Jaccard-Similarity S ©]-§3t4
ZH M FY mugle 2gE MEE dAEE FH
gt} 4 (2)= Jaccard-Similarity &7 <=4] o} t}. Jaccard 5
Ao, 2= 7} =Vl T3 NG FFE ou)sA,
FA 9 Ade A4 07 Hof 1 Alojg] ge 2to, 02

.
0
=
18
o

I

3
x

d %2 Jl)lv JlN'

l‘

& o] &ato], &4
g FAEE SR A2 L7 %7156}“ N
o N F3 dAjste g vlge] §o2 FAFAA A
4. A 3L EAE
A @)l D, We 42 A9 =9l u%5 & U
Wa, D,Wena g 849 o9l 8] Fe)s,dOr
2 Jaccard-Similarity 2 248 £rjlel W9 AY A=
g gt 4 (3)°i Qo7 gholl A 12 F 471 Y
AgE U3, 02 A8 o2 A4 Y& vehdoh
E5 99 —’F’g.'é < o] &3te Y5 BEE 4 &
Mo AZE FDIL FAo 2 FAEE 238 AF}o]
o}, ¥ 5014 £ D1,D2,D3¢] 7 £ ¢l o} vl 32 4 (1)
& o] g3t} F3811, Jaccard-Similarity S #8514 7y
YA & & 2 gch BA DIL F4 02 D29 D3] §A}
T AEE sotel 47 D17 D3 04752] AL o] 24
50] 03259 FAM #tol SAHE D2E G F o Ak &

Helg FIE 4 ATk

T Erlo] A8 Ago] g AMEt, 12 F 2
o] YX| & YERTE (8]
. : Conceptsin Domain
Domain — Weight = - 1
9 Conceptsin Document M
P(c,Ne,)
_ similari _\alla)
Jaccard — similarity (c;, c,) Ple,Uc,) )
Document Weight = Y ,(D,Wx dCr+ D,WxdCr) /2 )]
B 5 1% 59 {FALZ F5te o
Table. 5 Example of Documents Similarity on the Figure 5
2y D1 D2 D3
=qa di & a3 d & d &
=ual nz 05 025 025 06 04 0.7 03
Jaccard-Similarity
D13} D2 D13} D3
(O1-d1):(D2-d2) (D1-d2):(D2-d1) (O1-d1):(D3-d1) (D1-d2:D3-d2)
2/8=025 3/6=0.5 3/10=03 33=1
£ FALE
D13} D2 D1} D3
(0.5%0.25+0.4*0,25+0.25*0.5+0.6+0.5)/2=0.325 (0.5%0.3+0.70.3+0.25%1+0.3*1)2=0475
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a8 6 H™
Fig. 6 Experiment

6 A
Table. 6 Experiment Result

A7 4 B9 7IA B AE%)
5 75.7
7 81.0
10 914

I 63 62 ARG AHoll e ZHE Ho)
th. 19 69 A reuters.com] EA4 7|ALE 7|F 2
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AEE T A () T AT H 22 FME Aol
AEESZE T AN 2 ATE TN 5L g
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e
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