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A performance improvement methodology of
web document clustering using FDC-TCT

Sucbum Ko'

- SungDae Youn"

ABSTRACT

There are various problems while applying classification or clustering algorithm in that document classification which requires post

processing or classification after getting as a web search result due to any keyword. Among those, two problems are severe. The first
problem is the need to categorize the document with the help of the expert. And, the second problem is the long processing time the

document classification takes. Therefore we propose a new method of web document clustering which can dramatically decrease the
number of times to calculate a document similarity using the Transitive Closure Tree(TCT) and which is able to speed up the processing
without loosing the precision. We also compare the effectivity of the proposed method with those existing algorithms and present the

experimental results.

Key Words : Web Document Clustering, Text Mining, Transitive Closure
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3. FDC-TCT(Fast Document Clustering Based
Transitive Closure Tree) &4
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32 ol# X m+f E2|(Transitive Closure Tree)
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3.3.1 A vs. BA

Procedure DocToDoc
begin
calculate S(d ;, d )
if (S(d;, d)= minS)
then mergeDTD( ¢, d )
end

3.3.2 A vs. E2]2H

dojel A F A o]} fAF EAE AFE ZE~
Blote] HlmzAN, £ =EdAE Je d7 944 A4
o FA ¥ ogRs FA% EA9 ZFH2EHTNY 3
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Procedure DocToCluster
set the document ¢, as the compared document;

set the document 4, as the compared document with 4, , in the
cluster C,;
begin

k*lan;z. lec,s(d wd) .
ICJ
calculate the document similarity between 4, and g :

o

calculate C(C )=

SA = S(dd,dgqtc(cu) :

calculate the cluster coherence:

dv,;eC,S(d » d/)
ICJ+1

C(C aUd d): )
if (SA 4,=minS and ¢(C Ud )= minC )
then mergeDTC( g, C )

set a next comparison node as a last node of the cluster;
end

EAS geasg wadde) Fo 1HANRFE TAT}

A9 FAZEY) Hw2A 4 33904 A BA FA} i
2 Ed 249 W3 4HE AN 5 k. = ug A 2ol HEE o 9ed S EF EAge &
g ol9o] Ha FALE o]ate] AL T EA: wldtgo) A FARE AAtete WY ARE AR Aol ohy,
ZHAHE QAT FH L ke A4 24 FARY HEgE 2Esd
jETam Ikalﬂwl\
[ [uc[smaee] ¢ | [Sig e [sovedlag] sxc |
/ \ /:/
l sLC IL.C]S(dz.dOIRqCI SRC | sLe ng!s(dz d5)|RC| SRC ' [ SLC ILC IS(dg,ds){ RCI SRC l 1 SLC ILC[S(dB.dY)}RCI SRC |

N

LC Left Chitd

| SLC I LC [S(d4 dg)

RCI SRC ] | SLC ILC IS(d4 dg)lRC| SRC l I SLC |LC [S(ds dm RC[ SRC I RC

Right Child

SLC Similar Left Child

SRC Similar Right Child

Tree Link

o~ — | Similarity tink

(3% 1) FDC-TCT AEF=
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3.3.3 E82H vs. F82H
T o) fA EXE AgE FeAEHY BaEA,

Gee B3 B 3L FAo

Procedure ClusterToCluster

set two clusters to be compared as C, and C,, respectively;
begin

calculate C(C ), C(C )

find a dp,—ds, link which approximates ¢(C,) in C,,
find a dp,—ds, link which approximates C(C,) in C,;
construct D p={ dp ,, ds ,, dp ,, ds ,b

' S(d;, dj)
calculate SC=—2=2= ;DF%(J,) ”.

if ( $C = minMer and ¢(C ,UC,,) = minC )
then mergeCTC( C,, C,)

set the next comparison node to the last node of cluster;
end

Ze2e9 9289 HYgdMs, (28 29 ol F
2 2Ee] #HF RS B 2AE A4e g3
dp p—ds p, dp ,— ds ;& Fot DB 7YY a3z Y
A F FeaHe d4F fALE SCE p ol EFEHE 67
o] BAZEY] fAIEY HFoR st HAWHET minMer
o 2 o F ZY2dHe ¥¥EW 2 olfe A2 AF
o] EX2 A" Zu2H7 g4 FAR 749 Felx
Bl ZAA oz BgHE A L] Ageltt. -

Cluster n

E32H mi 22H nel HEt

34 FAIZ W gD2iE

FDC-TCT+ Initial Comparison, Sibling Comparison,
Descendant Comparison, Ancestor Comparisons <3}
A fArE BA7E S8 S

FDC-TCTE OISE & BEM 22K ds M 718 641

(212! 3) Initial Comparison

3.4.1 Initial Comparison

Step 1 : execute BFS in TCT

Step 2:set ¢4, and 4, as the current visiting node
and its parent node, respectively

Step 3 : if the comparison pattem of 4; and ¢ ; s the
document vs the document, then call procedure
DocToDoc

Step 4 : if the comparison pattemn of &; and ¢ i is the
document vs the cluster, then call procedure
DocToCluster

Step 5 :if all nodes in TCT are visited, then terminate
the procedure _

Step 6 : visit the next node and go to Step 2

Aol ZEA A Zol, TCT°1]*1 BFSE %3 wEshe
EE g8 FERE g9 FAHEE A Aste E4
va HfEol whet FEt ZEAAE 5F3he FA9 ¥

B2 ARt & vwste A4 ¥ d"lo] (FA4 vs
EA)eld 337‘*‘31]’\1 A2 DocToDoc EZEAAES 5537
o a2 YA BE =25 WESYE ZEAAHE TR
2 a2¥A ¢od BFSE §3 Ug =5E WESY Step

2% SFa%,

3.4.2 Sibling Comparison
Eg ez fA8R e A w2719 fAE H

o)},

Step 1 : execute BFS in TCT

Step 2:set 4, and 4, as the current visiting node
and its sibling node, respectively

Step 3 :if 4, and its parent node is not similar and ¢ ;
and its parent node is not similar, then call a
pfoper procedure to merge 4, and ¢ i accord-
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(32! 4) Sibling Comparison

ing to the document comparison pattern

Step 4 :if all nodes in TCT are visited, then terminate
the procedure

Step 5 : visit the next node and go to Step 2

Sibling Comparisons 334 7z Hd g 7|F02 £
2HE0] AAHAY, ofd FYAHAE 2&5HA ¢ Y
ol=7t A €k

3.4.3 Descendant Comparison
TCTOlA g2l9] koA F&(3H4) WHoR fAlskA &
£ =oy FU2HE ok FAEE A AT vlaeld,

(32! 5) Descendant Comparison

Step 1: execute BFS in TCT

Step 2 :set 4, as the current visiting node

Step 3 :if ¢, and its parent node is not similar, then
find ¢4 » the first node that is not similar its
parent node in descendant nodes, otherwise go
to step 5

Step 4 : call a proper procedure to merge ¢, and d;
according to the document comparison pattern

Step 5 :if all nodes in TCT are visited, then terminate
procedure

Step 6 : visit the next node and go to Step 2

(32! 6) Ancestor Comparison

3.4.4 Ancestor Comparison
TCTHA 499 =B 24 BFoZ FAMSHA
RE wmEu FU2EE Rob FARES PN AE HE

ol e},

Step 1 : execute BFS in TCT

Step 2 : set ¢, as the current visiting node

Step 3:if 4, and its parent node is not similar, then
find 4 » the first node that is not similar its
ancestor node in ancestor nodes, otherwise go
to step 5

Step 4 : call a proper procedure to merge 4, and ¢ ;
according to the document comparison pattern

Step 5 : if all nodes in TCT are visited, then terminate
the procedure,

Step 6 : visit the next node and go to Step 2

oln 71&% ulm Hele] wel FDC-TCTe [AHS
59 ¢nZe g 2

Procedure TCT__Clustering
begin

execute the initial comparison,

execute the sibling comparison;

set L-TCT as a left sub-tree of root node;

set R-TCT as a right sub-tree of root node;
FORALL nodes in TCT DO

execute the descendant comparison for L-TCT;

execute the descendant comparison for R-TCT;
ENDFOR

FORALL nodes in TCT DO

execute the ancestor comparison from the last terminal node

to a root node;

ENDFOR
end
4. 85 B}
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