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Clustering of Web Document Exploiting with the Union of Term
Frequency and Co-link in Hypertext
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Abstract

In this paper, we have focused that the number of word in the web document affects definite clustering
performance. Our experimental results have clearly shown the relationship between the amounts of word and its
impact on clustering performance. We also have presented an algorithm that can be supplemented of the contrast
portion through co-links frequency of web documents. Testing bench of this research is 1,449 web documents
included on 'Natural science' category among the Naver Directory. We have clustered these objects by
term-based clustering, link-based clustering, and hybrid clustering method, and compared the output results with
originally allocated category of Naver directory.
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1. 37=5

JEl FEAALY FHS TR o]& AFfHoZ XZ 3, TS FFA1717]
A% oekg Aot Aol #AHT Uk 53] SYSHIED 52 M A
Az FYolHA, B0 1= A4 HIAYL S7ee dEAD FrAPe] &
A gAx o] &5 A% F¢HoY, HA AsS PHE F Ae Ws BES oF F
o] 3htoltt. AR Rolo|A F2EFHL vl s MAeE dFHL e, 2
A @] fAzol 71Nkg doj7)ut 8 AH #(term-based clustering)® HZ7|¥F Fa]&
B} ¥ (link-based clustering), 18] ©] && &S T}Y FH2HH O Z ol

o] FolA 7FF FHHA dFHI LI Jv FHLEHY JEL dojrvt £
28 ot} o] § A T @] FAE 71x3te #FE EXE #HE 3}
€ 712, 53] tiE § EME dFeE & A-f, Addo A g s
Al 7ol HF ol wEtA doj7wt Fej2E Y AS 1 A 38% AV
EAE FHpl itk HIde 288 Alisay dole ould AUAS BRI A
T FEHOF oA AR GA 12 e 4IP3 BT Holth

HZ 9 FAHE B2EROE onAE AW WAt ZA3e| A Jvehdn e
o, 4Xo] g2EntA ou|XE AHHe F¢= Yeida Qo e A4 § E4E
A3 B H2EV ofd EAFA FAY vl HL 59 HXER o|Fol EAE
433 Bol Jeiva gk weEkA HolEd 2 ¢ A9 FERARYD dfo|sH A
2L 94 AR H7HH o8& 13 & 5 Utk

o] AT ¥ A7 A e B4, 53] € A EFE Do 7t E22H
Y Aol 2FHA FFE vAtke HA 3, § Ao E3d do] £ SH2EH
Ao BAZ el e, o] FES 9 A9 FAUE HEE 58 RIF 5 Je
g3EE AT

2. B

Fuzde) Jold FH2HIE OIFF PPoz A7H foh 9 ARAMNY A

1) JAE, JAS, e, 2IEF o|23 HAFAdstn 37, 1998P, p.i.
2) ALY, ol93], A7), A¥A, “9 BA F A A= Fo FF7, 32 F FFo] FEAF, A4
(2002. 10), pp.332~339.
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1. 24 Oy MY

o] dFolAME ¥ EA0l TFE ©o] o FeaEY A BAE Ay 9
A9 ddez A ¥ A7 ol tdE g (http//www.naver.com) FoA 8}

€ AASA 14719 dlold 712 Y Sl 87, 33 Jd9& dFsgoen,
ol FAME I AFHA 'AARE S Mgt ‘AAHEY Bopo] AL 9 EAMr}
THI dYEy F2E duHoz HE§sy] Wi £4 udes FHystin Bd
A A Eoke thAl 1609 9 dEEIAZ UrAed of Fd 49 o
Helg7l AR g= 1Y JlEar 3% dgdygez NP o8 Sof ‘A
A3/ AT/ G/ AN FH A S5 FAZF AL, BI/A/AGH Y BMdE BF
Hol 7] Wi o] A e AYstr2 st

HFHog FAUGCE XRFE WF U ¥ BN £ gL g

3) Kumar, S. R, Raghavan, P., Rajagopalan, S., & Tomkins, A. "Trawling thc Web for emerging cyber-
communities”, Proceedings of the & www Conference. 1999. ; Mukherjea, S, "Organizing topic-specific
Web information”, Proceedings of the 11" ACM Conference on Hypertext(2000), pp.133~141. : Mukherjea,
S, "WIMS: a system for collecting and analyzing topic-specific Web information”, Proceedings of the 9"
International World Wide Web Conference(2000), pp.457~471.

4) Larson R. R., "Bibliometrics of the World Wide Web: An Exploratory Analysis of the Intellectual Structure
of Cyberspace”, Proceedings of the 1996 American Society for Information Science Annual Meeting. 1996.
Pirolli, P., Schank, P., Hearst, M., & Diehl, C., "Scatter/ Gather browsing communicates the topic structure
of a very large text collection”, Proceedings of the Conference on Human Factors in Computing
Systems(1996), pp.213-220.

5) Broder, A. Z., Glassman, S. C, Manasse, M. S., & Zweig, G., "Syntactic clustering of the Web",
Proceedings of the 6th International WWW Conference(1997), pp.391-404.

6) Chang, C. H. & Hsu, C. C., "Integrating query expansion and conceptual relevance feedback for personalized
Web information retrieval”, Proceedings of the 7th International WWW Conference(1998).
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&8 3HPhys) 102 150-251
A& 8H(Bio) 426 252-677
A el 8H(Ecol) 24 678-701
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EA8(Stat) 56 1281-1336
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ToRlss} FAYI] AFE 5 9 BA Fel2HY 5 POl A IF S

1 21ghere R S8 JBE

-3 AN j&tes 50 BArere o
CHAIDrEr 5 sgel =¥, gt
ga!& it gk 4 3&!%}%! LRV 0T
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(O® 3) dlo| SRSl LY ‘Kjeintal HFE
(http://dir.naver.com/Science and Technology/Science/)

2. Eto{7[dr S AE{El(term-based clustering)

48 A EME Dorivt F82EHYS A8 EA-TolE 33 (document-term
frequency matrix)& 243l

SLHY AYH FH2HY 4% E2HNE diMEe vviie g AEY g8y
(University of Minnesota, Department of Computer Science)ollA] 2002d 8¢l i ¥ 3 2
2H 3 Al&"l(clustering Toolkit)Q] Cluto2.1 (http://www-users.cs.umn.edw karypis/cluto/)
< AHESHTh Cluto A9 &4 F2H3S 98] s134(E84); partitional), 43k
(A 4; agglomerative), 12 = &2 (graph partitional) M}y 3 e thyst
FHLHY FnYER A 4 G FA AHRE F e 49F /A Fead F
7¥&4(criterion function)& AF3t] ALEA7E HAE = U=E o) 33 Utk Cluto Al
R A Age Fi e 71EFHQ HEgS 9F e e 2o

3 9elx= A3 82T SadFd AHEHE A5 Y2y g ¢
Y P A (single-link), ¢4HHA(complete-link), UPGMA S% 3874 ATs Fu o}
Cluto AM&RX AFEE FARE A WHogE I (cosine function), ABAS
(correlation coefficient), & FZ2]ti¢t A& (inverse Euclidean distance), 83 AJt= )
“-(extended Jaccard coefficient) $°] Itk Cluto A|2HL A AAES oS hop
& e 2=y =8 Ef 4oz AAY + dE SAE ATE1 Yok

AP E EA g B4-go] MEdPLL Cluto Al2Poz Ze2Heyg 3 gL 1
ARE vlolH ddEd 27 @38 ¥F9) vlwdgoen 1 4dx JRE ZAHY
Beoz AT o9 P REAHQ FHAEHFY ASHst AR AlSHD e B
F=(Entropy) %t A Z (Purity)= 37 AAle] ®gkch
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(E 2) CLUTO clustering ®7lets. k@ HA 22 ==, S 8
AH =2 FA 2M =, S HM] 2 AE{of sgEl 2A FE
ni: A 2e{AEo| g2E 2M £ v, v BM, sim(v, w):
T EMzZte] RAlE

Criterion Function | Optimazition Funcuon

- NN
I maximize E — Z e, #)
=1 \WGES

k )‘_———*——_——_
s maximize Z / Z TSR
;
t=1Y vual
14 Z i
o < sitmu, 1)
) nxnimize iy ESined

P

=1 Des v, )

X v
2 ves, ues Sm{v.10)

G minimize —
g 1 Zl L€ S sim(v, u)
N2 sim{v, 1)
1434 miiniinize Y‘n, ves.ues
2oves, sim(e )
e
Hy maxinuze -—
&
M maxinzze -
&

3. 2374t 3AE{E(link-based clustering)

g BAE 4F AR YEc] AE Fd M= d4H9 gled, 33 71 E2HY
slojH g o] XIE HEE o] 85t FBAFTX TSI E A2 H, 31'0131%5-7]'
A Ztoll gu)d A@AE 723 S AolFge RS HMAZ s Uok olHT A
€ H&(path)9] Zoldl whalste, 2 Fo vlFAd E 5 gloh
g BAMY gar 24 EA U YA(ntra-document link)$t A I #HA
(inter-document link)& W& 4 Jov, Uyl PA(out-link)$t E0lL2= #HA(in-link)
22 UEs £5 4t Wies 237 B2 AOJEE hubness7t £o1, Eolee ¥V}
2o Alo|EE authority?} Etiz 23t

E0]9E ga F= AltaVista®d Google, Alltheweb 59 “linkurl” AL F3), 12
3 ZAZNAE(EA W FA)S A3 P32 £ AltaVistadt Alltheweb 52 “linkur] and
not url”, =¥ Google®) 23 W AAM WUy 5% 53 ¢ & Atk We F3A(out

ox i flo

7) R. K. Belew, Finding Out About: A Cognitive perspective on search engine technology and the WWW.
Cambridge University Press, 2000. p.196.
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link)el ¢ ¥ A9 & B3 2 AFE g4 78 F AW, S92E YAl
link)e i 2oke] AA ZH2(corpus)F 1—]%‘;1 23 Qlojopgt & 4= Utk
o] dFdlMe AFUdol @ ¢ EAES e R 7+ F g EXE FAY Y33
U= /\}O]E F& RA}E}7] Y8l Alltheweb®] “Advanced Search”& ©]€3tdth A&
AN4 L g3 2
LINK:url_A AND LINK:url_B

ojgid WO ¢ ARIEEY A4S FAY ¥ Qe 4 FHEY #AM AFE
T3t FANERIE PH S 3}*85}9&‘4.

22 9 EAE Y #EAY AR F AdHA FAFH uHAEE JERY Y
A FAYE s A2 =2 HyE Fgr) Qo gitdoz J|9=8 53 F
B3 #AE Jehily] 9siMde 9ol ¥ =(Term Frequency, TF)$F SEINIE
(Inverse Document Frequency, IDF)E ©]-83 TFIDF(TF x IDF)& ©]&3% ol e (word
vector)$} &A1 F=9] Arv]al(distance comparison)’} AHE-Etl =3 TFIDFE W38ty
CCIDF(Common Citation x Inverse Document Frequency) €31#]&& 133 & &
< Zolth o] 4= CCIDFE ©]-83td § BAE 7He] AuldQ fAES vlfALE
€ 7Y, 48 §42 o7t S8 H 22 Cluto Al=dS AH8-8 9t

Cluto A|2"-8 53] 8|88 ARE dl=z 338 (dendrogram) 0.2 Yehfglon, o
£ do7Ivt 2 2E ¥ ZAne} vwstyo.

>

4. =8 4AEE(hybrid clustering)

dol7lut 2EU2HY J1EH =/ FH2EY AEe TR A9 2 wolst
29 NAEAE FE GFG FuFol AL} AUtk o] AWM Tols|w S
9 7Mooz FH2HYol & Hx Wt FASY FEY 54 323 o, old BA
Sl BN JIL FALHYE S BUE 2GS, ol ] Dolola g
ZEHoA ZF A AA(feature)E FAHE Z+ EA Y MQlojo] EAga $8 & 3}
el Az Frhshe PHE 3 Ass .
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b

. E0{7|8 S AEE

EAOde) @ A AAE ez 74 EME dojEdx PE S A3 AT 4
ge] B EAMe BEF 1497009, 538 F do] £ 203560, A B B £F
H g v 2026712 e 3ES § AA Ao £ 332537ME vERTH
a8y FHLHY A 2oVl 93 olEHd AAY FolAM &9 £, AAeH
F4, & & 4o & AAINAYG =Y AFdidol AAHE Fokol7] wWiEd] o
HAE dolME ‘FE, Uig 33 53 o] 2P FAHA dFE A AL
2 AdHE I8 Aoz AAIKA. ol HFHoE HAAE Ao F= 17223
At o] AP AMEE FA-To] PFL 1,449x17,2230]t}.

A A 2y e Fe2HFY 1 gA AAE EF A Hohg
Z(criterion function)& AL} 2H, FALE FHOEE FAK(cosine)d AT
(correlation coefficient)& BE2 &3 Byt 7)o ZH ZEd(column modeDZE %
BASF AR B33 GED AR(dDE 24 FHL&39. 1 AHE A F82H
g A% 397t 3xQd E32HY EF=(entropy)®t &AHE(purity) 2 Hlus) HY oS
3o} 2o

(& 3) oiofz|gt steks| EiLER ds5

I, QEANE A S
7}3] T
entropy purity entropy purity
1 0.501 0.586 0.457 0.604
12 0.363 0.708 0.352 0.723
El 0.356 0.699 0.374 0.712
Gl 0.426 0.675 0.374 0.706
GIP 0.367 0.705 0.398 0.652
Hi 0.394 0.676 0.427 0619
H2 0.382 0.684 0.397 0.666
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dolulze} $AHAY 2FL ¢ Y BN ZU2EY 45 Pol BF AF 9

(E 4) cloj7lut M4 BejAeE M5
(24 RAIZ: cos, ZE(THO) RALT idf)

Hrve entropy purity

1 0.602 0507

12 0483 0.587

El 0539 0.546

Gl 0.810 0.306

GIP 0541 0557

H1 0485 0.5%

H2 0533 0.546
gdga 0.812 0.309
ddHZAHEA) 0.812 0.309
T 0.741 0.354
SAFACLEA]) 0.746 0.345
UPGMA 03811 0.309

H
S

2H¥L B35t dod dE&4E AR
F At m2tA ol ARES T i
= AFaFA (agglomerative) BTl 3}3FA) (partitional)o], &A1 fALES] AS
FAFEOE FARI0|, @0 fFAIxY A9$E JEIAVNE(dNETGE ABAF7E A b
228 A B4t =T AH8E 9UHES FolMe dAFez 12 B2 59
Aol Aol L Ao® JElgth AxFHoE Hol AP A9 B¢ M 29
2HH 450l F& ALZE EAMAITZA ZAR, 28 AR FRATE AHLS 3
T FY2HPoR O FMxE 129 Heol /M & 4%S BHAT "l o] 43
dAe g 9§ A S2EY Wloz e S, EARATAE FARS, T
FAIZA e FBATE, HHeEs 25 A8t 20709 SelaHz 826567 9
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(# 5) cho{7|yt 226> 2}

20-way clustering: [12=3.92e+002] [1068 of 1449], Entropy: 0.352, Purity: 0.723
cid Size ISim ISdev ESim ESdev Entpy Purty | Aggr Alt Phys Bio Ecol Math Acou Eart Astr Stat Chem
0 67 +0.388 +0.112 +0.008 +0.004 018409101 0 0 61 0 0 1 1 2 1 0 1
1 37 +0.307 +0.156 +0.005 +0.003 0311 0784t 0 O O 4 O 2 O O 2 29 0
2 38 +0.215 +0.0%5 +0.009 +0.004 0.215 0.789 | 8 0 0 30 0 0 0 0 0 0 (4}
3 58 +0.203 +0.087 +0.009 +0.006 0206 0897 | 0O 1 1 1 0 0 0 0 5 1 2
4 49 +0.193 +0.075 +0.004 +0.002 01120939 0 0 1 O O 0O O 2 46 0 O
5 43 +0.196 +0.088 +0.011 0006 046806281 7 0O 0 22 5 0 0O 2 0 O 2
6 74 +0.179 +0.072 +0.006 +0.004 011109461 O0 0 1 0 1 70 O O O 2 O
7 62 +0.181 +0.082 +0.009 +0.0050.1340819| 4 0 0 5 0 0 0 1 O0 0 O
8 60 +0.164 +0.083 +0.006 +0.004 0.172 0.900 | 1 0 0 4 0 0 0 O 0 1 54
9 17 +0.156 +0.053 +0.015 +0.010 0578 0471l ©0 O 8 O O 3 2 3 1 O O
10 36 +0.117 +0.066 +0.004 +0003 05380472 3 0 ©0¢ 10 o©0 0 0 17 5 0 1
11 56 +0.103 +0.050 +0.008 +0005 061204291 5 0 0 11 12 0 0 24 2 0 2
12 39 +0099 +0.041 +0.008 +0006 0307081 ¢t o0 ©0 1 o0 1 0 1 32 0 3
13 50 +0.098 +0.045 +0.009 +0.006 03370760t O 1 7 O O 1 O 3 3B 0 O
14 67 +0.088 +0.068 +0.006 +0003 04850582} 0 ©O0 O 11 0 3 0 39 12 0 2
15 59 +0075 +0.049 +0.004 +0003 066904071 12 0 2 24 2 0 O 1 11 1 6
16 56 +0.077 +0.036 +0.009 +00050398075%01 5 o0 o0 42 0 1 O 4 1 1 2
17 71 +0.064 +0.043 +0.004 +0003 02980811 3 1 1 589 o0 o0 0 5 1 0 1
18 73 +0.063 +0.027 +0.007 +00050469 05211 38 0 0 24 1 O 0 1 1 0 8
19 56 +0.039 +0.019 +0.004 +0.003 0666 0.446 | 25 O 1 10 0 1 1 5 10 1 2

o] ¥ cid, Size, ISim, ISdev, ESim, ESdevy: 2}z &3 2E D9 ZF S 2E
T FA F, F82H YR fFAIES ZFAUAL E82H R fAlEe AFEUAE
vetlie, Z 828 ERxxe TS RAF Ut AXFHoE Hol 1449719
A FolA 1,870 EA47F Sel2Hd HAYoH, FHLHE FolA &L 3 &
Aelle gdoj7lg 0 A4 300787 2§ =] Utk Ed2EE2E S8 ID 6, 4, 7,
8, 09 A% wl$ & AL By F3 glon, FAER= 58, EE, #8, A,
513t F9| Foprl 228 el & FYPHJG W FJAH ID 15, 11, 9, 109 B¢
o)-g- e FH2HY J5E BRAFT gled, AES, NTFHE, HEE FY Eokle o
2] SH2EE EoiA Fe2HY =HIA

8 FH2HHYY FAAE 4 FA dig doE Fdnixe g=2agon R
He o33 g
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Tolimsl §AYaS] YL ¢ ¥ B4 FelzeY 4% PPl B 97 1

(gl 4) clo{rlgt E2{AEE 2ot 5 (222H 6)

o] I1¥2 <EY2H 6>9 & FEoZAH JIE & 7 e EAME UehH,
EAMES g FAEF/ vdeht Aok 38 Mz & 47 sy Alojd) tgH
o, 28 WY HE AP EAd 5F Aoyt vehd WIS BAFEd. agla A%
9% d=2a9e 7 FA7F TR sk dAE RAFa ok o] a-eAM S
B 62 BF tifgol e &3te FAEC] Fe2EHY HARAT, At Hale
68181 EA2tEr Este] 2219, BAIEHe] 1329¥ 7 12990 £ Fo] A o] Fx
gol] E3tEo] ,\l-%a: T+ 311:}. ol2ig EAMEL 2R Zi2HA F AERA, o
g AEEY 35E 5AL &3 Eyrh
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2. £0] ot EYAEE M5

R §] EXE dde2 & 409 B9 Adde] A 7 A 7
FHYH, o] ¢, § £A 23E o] FIt w9 HAL ojuA|Rie 2 Ho]
M9 B% FLHY AA7F B7FsEHA "o 53] oW AP Beex
A L497) FA 3B07H(SF 24%)7F ‘Dozl 022 Jehston, Fa2Ed 4
ASA FoAxle do] & oA A olste] EA7E BoNE A AP Wi 33.7%9
g3ttt old FAE 2] A dutgoez o ¢ £A9 F3E we Fad 9
F ARAe o]83td F7tz AQlo)E FE3ke Aol REAHoXY, 1Y ¢ HE dl
& EA w7 2 X¥E BT FA AFRE U] e AdFel 4R
soUAl Hol 2 588 23]8 HolAA It

T ¢ FM FFshE dol 9 FHLEY Y] BAE s ®o gon, o
€ o] Foll A J% FHe2 e o 283 2o

Tol7lut ZeAEYe A Aol Aol FYHA PP we Skl Yok
1
[

(Z 6) ® M Ui o] o EHAEY gSTtel 2l

ol [ A F | AT | A [ BFTE%) | BANF | A | 4F | A9 | AT E%)
0 350 0 | 350 0.0 271~28 16 11 5 63.8
1 8 2 6 25.0 29~30 13 13 0 100.0
2 56 23 33 411 31~-32 10 4 6 40.0
3 20 7 13 350 33~HA 7 5 2 714
4 4 27 13 61.4 35~36 15 10 5 66.7
5 11 3 8 213 37~38 9 7 2 718
6 52 38 14 731 39~40 16 7 9 4338
7 7 4 3 571 41~42 9 5 4 55.6
8 29 19 10 655 43~44 12 9 3 75.0
9 14 10 4 714 45~46 11 6 5 545
10 17 9 8 529 47~49 9 4 5 444
11 5 3 2 60.0 50~99 143 16 | 27 81.1
12 27 17 10 63.0 100~149 125 B 26 79.2
13~14 15 9 6 60.0 150~199 32 67 15 81.7
15~16 32 20 12 625 200~299 78 68 10 87.2
17~18 20 14 6 70.0 300~399 37 32 5 86.5
19~20 15 8 7 53.3 400~499 22 17 5 773
21~22 14 12 2 &H.7 500~599 22 16 6 72.7
23~24 1 10 1 909 600 °] 4 45 32 13 778
25~26 21 16 5 76.2 A 1449 | 7719 | 666 53.8
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o i (T
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d268 A5
£33 AFAA
bt ojn gzipEE @
o BAL] MLTE A5 He 20 w
2 95 %9 A A¥AY £ |
A 1499709 ok 1/3] @she 489 0T [T \
Al BA7E A A olake) dolg |
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3. 8304t SAEE

THWEol d A AAE tdom & BAE 1449x1,4499) FAY T PP 7
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14 IS=AME - YR A (A344d A33)

(E 7) 837|854 22i2HY 45

B e gEdN= ‘ A8A

entropy purity entropy purity

It 0.319 0.69%5 0.333 0.667

12 0.263 0.743 0.266 0.744

El 0.278 0.725 0.296 0.711
Gl 0.265 0.755 0.290 0.738
GIP 0.297 0.707 0.313 0.692
H1 0.280 0.721 0.301 0.713
H2 0.269 0.741 0.297 0711

(¥ 8) g3arjut F2HHY Zot

20-way clustering: [12=7.75e+002] [1154 of 1449}, Entropy: 0.263, Purity: 0.743
cid Size ISim ISdev ESim ESdev Entpy Purty | Aggr Alt Phys Bio Ecol Math Acou Eart Astr Stat Chem
0 314 +0.956 +0.101 +0.010 +0.003 0.478 0.385 | 121 4 97 92 0 0 0o 0 0o O 0
1 14 +0.903 +0.165 +0.117 +0.020 01070929 13 0 0 0 O 0o 0 0 1 0 0
2 22 +0.684 +0.102 +0.019 +0.011 0.000 1.000 | 0 0 0 0 0 0 0 0 2 0 0
3 51 +0.540 +0.221 +0.004 +0.002 0.080 0.961 | 0 0 0 1 0 0 0 0 0 4 1
4 50 +0.464 +0.205 +0.010 +0.009 0.183 0.840 | 0 0 0 8 0 0 0 0 42 0 0
5 42 +0.463 +0.161 +0.013 +0.014 0.034 0952 | 0 0 0 1 0 0 0 1 40 0o O
6 22 +0.446 +0.183 +0.012 +0.008 0.000 10001 0 O 0 2 0 0 0o 0 0o 0 o0
7 25 +0438 +0.195 +0.008 +0.009 0.183 08401 0 0 0 4 0 0 0 21 0o 0 o
8 71 +0.399 +0.197 +0.006 +0.004 0.1150944| 0 0 O 1 0 67 0 1 o 0 2
9 53 +0.406 +0.182 +0.014 +0.007 0.238 0.830 | 0o o0 o0 7 0 1 0 0 O 1 4
10 48 +0.405 +0.155 +0.025 +0.012 0.084 0.958 | 0 0 0 1 0 0 0 1 46 0 0
1 51 +0.263 +0.126 +0.020 +0.013 0.161 0.902 | 0 0 O 46 3 0 0 2 0 0 o0
12 57 +0.259 +0.104 +0.023 +0.013 0.142 0912 | 0 0 0 52 4 o 0 0 0 © 1
13 41 +0244 +0.102 +0013 +000800%0%1! 0 © ©0 0 o0 1 0 0 1 0 39
14 49 +0.229 +0.086 +0.016 +0.014 0.071 0.959 | o 0 0 2 o 0 0 0 47 0 O
15 46 +0.205 +0.073 +0.011 +0.008 0.087 0.957 | o 0 0 0 0 O 0 4 1 0 1
16 44 +0.182 +0.072 +0.016 +0.012 0.432 0.659 | 0 0 0 8 3 0 0 29 1 0 3
17 35 +0.171 +0.077 +0.014 +0.010 0.091 0.943 | 0 0 0 33 2 0 0o 0 0 0 O
18 68 +0.135 +0.063 +0.020 +0.015 0.523 0.618 | 0 0 0 42 8 3 1 8 5 0 1
19 51 +0.121 +0.073 +0.009 +0.008 0.390 0.745 | 0 0 0 38 0 1 3 5 1 0 3

o] molH FEU2HY 45 FAEZ 1Y P9 wols|ut Fe2euT AY AAH
A Uehgo AARes Hol 140708 A FelA 1154 247 Fe2HY =Y
om, ZY2HE RolA 2o 205709 EAdE EAYZ WE 0 A 20347 £F
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oz} FAYIL] AF¢E T Y A SULEHY A5 TN A T+ 15

Hoj gtk E8lAH IDEEE Z32H D 0, 16, 18, 195 AstA 1 AlTo] 453}
Al 3= YEtth

dol7|y Fel2HYH Yariwt F8LHY A5s O vud BY, 47 & ‘Eﬁ’r
A=} 0352, 0.723% 0263, 074322, AN 28 AEol ¢ U Aoz
vetgth 2 ZAAHA 80l @ AL doUivt F2HYoRE BUSY ‘Bl A
g 09 BM= fFArigk FY28oye F8i2HHo| 715Hr] WEolth 13y
A7) SYH2HE S FMAE FAHI JF 0A FA 20308 HIES sAHA A
7t w9 AL EAM A FH2HY S Ad oid A7 3] EA "o o
g ZA7F 9o FolA <ZegadH >0z Jeht glon, AA F2Edy Ay 2
FHFS F Ut

weta g Ao X Dol Fr 48T Al olE] AR FAIYHA HxE AHE
AU, BolEEYIRY FAHA VIR dolEd Yixe) 28 A2 F718 "art ok

4. THol-83 =8 SYHAEE

EAddel 8 4 JAE FeE Z FAE golEdNt PP FAHZ P&
F7¥ehd 1,49x(17,223+1,499) FFE A3 A9 149= AP BA Foly,
172238 AH8-8 Ai]lo] &, a8a He 149 F EAY FAYA UEES verdr
°l& Cluto Al=¥-g T3] ¢ 487 2 48 714 Wiez FH2gy &) & A
< U2 B9 2o

(E 9) thol-33 &8 Eci26T 45(EM RALT: AR EF RAKT: idf)

@ HEARE ‘ 3 BA S .

entropy purntty entropy punty

It 0.400 0.599 0.392 0.616

12 0.260 0.748 0.271 0.745

El 0.293 0.702 0.309 0.687
Gl 0277 0727 0.283 0.747
GI1P 0.301 0.707 0.318 0.693
Hl1 0.298 0.709 0.318 0.682
H2 0.293 0.704 0.299 0.701

Tol-Y3 £ FLEHY G4 B Ao A8 W BAe B Y2 P
8% (agglomerative) o= 31 (paritional)e], &4 FAIEe] H$- =
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16 FAZFEXT . ARTF A (A)34d A35)

FARI0], @0 FAIEY Afe AuAsEtde 4EINEGH7 o Ut EFHAHEY
"é—‘a——% HAo =Y AHE Hr1gs FAAR diAFer 129 Bed Aol & A
2 Yest 7 FY2HE 320y 2d9e o #9 2o

(E 10) ctol-2l3 &3 2222 An

20-way clustering: [12=7.33¢+002] [1312 of 1449], Entropy: 0.260, Purity: 0.748
cid Size ISim ISdev ESim ESdev Entpy Purty | Aggr Alt Phys Bio Ecol Math Acou Eart Astr Stat Chem
0 312 +0.959 +0.077 +0.008 +0.002 0478 0388 12t 4 97 % O O O O O 0 O
1 15 +0.778 +0.249 +0.097 +0027 01640871 13 0 ©0 2 o0 ©0¢ O ©0 O 0 O
2 34 +0509 +0.186 +0.007 +0004 011009411 0 ©0 0 1 ©0 O O 1 32 0 O
3 39 +0477 +0.167 +0.010 +0008 009909491 0 0 ©0 1 O O O 1 3 0 O
4 51 +0441 +0.203 +0.003 +0002004009801 0 © O O O 1 O O O 50 0
5 22 +0.301 +0.192 +0.003 +0002 054605451 0 O o0 12 0 3 O 2 3 0O 2
6 72 +0276 +0.114 +0013 +0008 006109721 O O ©0 1 0 O O 1 70 0 O
7 82 +0.249 +0.160 +0.004 +0003 01570927 o0 ©O0 O 2 0 7 1 1 0 1 1
8 78 +0.244 +0.109 +0.006 +0004 00200987 0 0 O 1 O O O O O O T
9 37 +0.242 +0.079 +0.014 +000900520973f 0 ©0 O 1 O O O O 3 O O
10 30 +0.212 +0.106 +0.003 +0.002 02080700} O 0 ©0 8 1 0 0 21 O O O
11 34 +0.192 +0.064 +0.002 +0.00200001000f O O O O O O O 0 34 0 O
12 101 +0.167 +0.076 +0.012 +0.006 0370 07621 0 O 0 77 9 1 1 8 4 0 1
13 44 +0.145 +0.067 +0.007 +0.004 000010001 © O ©0 4 0 0 O 0 O O O
14 55 +0.120 +0.049 +0.007 +0004 003809821 ©O0 O O O 1 0 O 5 0 0 O
15 54 +0.072 +0.048 +0.006 +0005 041906111 0 O 0 3 0 1 2 1 1 0 16
16 65 +0.067 +0.025 +0.004 +0.002 02380821 O ©0 0 3 0 1 0 4 56 0 1
17 72 +0.062 +0.025 +0.008 +0.006 01720903 O 0 0 6 1 0 0 4 0 0 2
18 62 +0.055 +0.023 +0.002 +0.001 052305651 0 0 0 6 0 1 1 3% 1 0 8
19 53 +0.053 +0.025 +0.005 +0.004 02860736 | O 0 0 39 12 0 0 2 0 0 O

AR Ao Z Hol 1449702 A FoA 1312709 A7t S8AEHY Jon FHa
HZ Rolx @& 137719 EAMdE ‘Boslsst BAPA AGrt BF 09 FA 13474
7t T} ok ZY2HY, FA 29288 A5 ¢9 PA7 FY2EHY A
3 A9 fA8 HES HEFn Yok o P SR gol-YyI TH
Ze2Ege Aol O ¥ YolHee & 5 Yok e <Ze2H >0 A A
wEel J5g AT E BEAE A8 ERsks Aoz Jehta ok wol-ga &
& Ze2Ego] YAy SYLEYY HLH HEL B AL Aoz dojuls
Bt SAEA T 227t 27) @Foloh

$8 o] BAS Healy) e TAol TeE wol 57} 57 olat, 107) ols}, 207 ol
32 BMogt 212} SN AR NEE 271l BT SATE Yol HgkAw Wre
AN A HolA At
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dolulEs) $AYAY BYL T Y BA Fe2H

(ZF 11) 2Aoll Z&HE ctof Jioll e Chol-23 &8 2226 o

== 1sm

o] A4 Entropy Purity
571 o]3&}t 0.343 0.724
107 <]3t 0.359 0.686
207) ]38} 0.339 0.711

V.2 £

4 EA S82EHP 9 Bs Dolr|ut SH2EHT 7o) dirFolAY, §] A0 g
E ZA7E AW 2] 7t vig AL BA9 B3¢ Z2EHH A B "
o] @7olA= viold ddE D F AANSY W E4d 149709 § EME tide
2 Do/t Se2HYH YAV FYLHFY, T3 dol-¥3 E5 FHUXEH 7Y
oz ZAEY & Hgton, O AAES Joly tHEH 7] E9HE WF vl
Bttt O AF dojilesl FAHEI NS P o] &3 4 Fe2EHY o] 7}
T FA dehgh o2 § A9 E3E o] F9 dojyft FAHY AeH] B

AE A 2 23 "GoiF § oFtllA I Aso]l A HiHE & & UMk

AB7tA e 4PAAE FHet AA AFANG EA L4900 e 4 SHLHY

Ad A< B2 A ot 2o

(E 12) E2{AETY Y4d d5H|»

ol 7]nt EE¥ L, ©ol-ga &%
Eej2HYPE 79 1068 1134 1312
e Y EAQL 'E‘?q_"f: 381 2% 137
@&ol/FI/EF 0 TS5 350 293 134
Entropy 0.352 0.263 0.260
Purity 0.723 0.743 0.748
o] AFoM AAE WY F FH2HY AL 71 A FAANL F U AL @
of-Ha EF FH2EYo2A, O FAME FAYPI NE FAE dojFdANE EF

& Aol M F& AAE B
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