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ABSTRACT

Suffix Tree Clustering (STC) is incremental and linear time (in the document collection
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MINNUYeIIzUD 1dAI0AWIDY I5UMSEY M50 folder uazaNsadUAuaD v nthe
& ' Y
¥onqu udu

SNAKET 923anguuansduaunin 16 52uuduAu (Meta search engine) aalu
o w u‘: o = [ e a a a o o - o
AMAUFUVBIRIDT UGN Fanszantnmuazlse@nswalumsimanunadony

' E

vivisimo.com 7 hillawsdnuuznisiiauuassyuizilamemsiaueessuy uay

o An 1o as o q YYUM ¥ 1 ¥
label folder uaﬂymmi‘lu sentence 'n"lumwuﬂmmunmmuauﬂﬂﬁ@ﬁnﬂumuua:wﬂﬂ

! ' 98 Yo o 9 1 o
unuamsveangy ladauimduduee luauysel

2.2.4.2 3211 Semantic, Hierarchical, Online Clustering of Web Search (SHOC)
[16] Wannszvuianguwanisduduiesesiumsduduiifiuniu  Taoldlaseads
foyado suffix amay AWM phrase  tiead1efeTuIwNgN (Cluster Label)  wdainn
fefuenguuniiudununlunsiangudlomaiia - Singular Value Decomposition (SVD)

39U Latent Semantic Indexing (LSI) [17] #9317 2.8

w ICE Web Infcrmation (e nzingice

== mmre SRR (ERAHR ST TORE | RERERTEAES
LY SsnsiPuia ? ] Rotonsl A MRS MEEHF RS FRUMLR SR ATIN
| = AT Al mER P RN dowsSRlE | SERUETWIndowcRIE BN
O SN LS ERs et APME Coodymuuln AP RE S TR MR
| Lo wresn Al it M T 8] B RS W) 0
r ¢ e T T W T SR i A IR Y SRR F LR Xy TR
PO TRemRAs Nl icucniBlcom_ ramFRASHARREE) w4 ®HVET)
HO Aners PRI R R R e R S ki T SRR T B Tk S
LD AT SR jeltaAiEN  TRER BANDS Cor EWCLH. 10X
O TR RN S AR rcovwaRS 15 DR ETA DD o sty

TR T —— B BN ENNInd e S BANRE Windoan W e
o pepaee P TTTTTIDIE T virt B WAMBNWNINd w68 1 S BAANE R \ndoes b e

}-D M i st
b B%myey
b Frmass

4]

4 i

(R4
|-

31N 2.8 uamsilodswanIsiANguYBIsTUY SHOC
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¥
¥ °o_ o o kY] 1 '
mIadudwusuves SHOC ldmsnlSouievfiazguesngu  drannsasauduilu
1 - s Vv 1 = u.l (K M Yad a 1 [ = '
nquidediu Idnsmilunguidoaiu  uddisaulilddfRnsaningulanisdiugnuesdnngu
Vv Y i‘J " — 9 = =1 [ Yo =Y ' ¥
deasilunquiRuidesdanlsouimouinlsldmetuionguussngulalasgoinmsiily

Vv ] ¥ v
substring ¥83Y14 2 AguNgMiSouney  Awaastuaeulugii 2.9

if (| X nY|/|X uY|>n){
X and Y are merged into one cluster;
velse { if (| X]>|7])¢
if (| X nY|/|Y|>2){
lat Y become X's child;
}/end if
}else {if (|XNY|/|X]|>r2){
lat X become Y's child; }
}/end if

}//end else
t//end else

517 2.9 nananszuIUMSIIW 2 NgUIIAIAUYENsZUY SHOC
@ Ve a ' A A ' ¥ = Vo v o
msdsuudsdesuengunsethedongy  szuuldmsalSeumeumslasisun
' [ ¥
yosandnquie X waz Y  miansnnssnsidnagiiuthe¥enguuesisananguind
v @ A v ar @ Yo 1 o o £y pr ' o (=
anuduiusinodesiuludanyuzmsldmsuiu swildthe¥enguasawazduungun
AARIALIFUAY  INTIzMIRIUYes SHOC Tduuamamsdumithedenquuiediesuie
1 " Y 2 o < =l = Y =8 o 1
NQUABY  1A2901 snippets NIBONMITU NS HUMBUANUATIBATINUVBINGUUAZIONETS
¥ i
AILUINIUBDY  Vector Spec Model (VSM) aaaaarunaumsnloumouiou luns

saunguueaeIngulugli 2.10
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if (label _x is a substring of label _y){
label _xy=label y;
telse if(label_y is a substring of label_x){
label xy=Ilabel x;
Yelse {
label _xy="label x-+label y",

31U 2.10 1aRINITZUIUMITINAIDTUIWNAUADINGUVBTZUY SHOC

5211 SHOC ﬁ'mmmnﬁeuﬁﬂmuﬂwm STC ﬁmﬁhaqﬁaﬁ

1. U9319AV0Y Suffix Tree A1HANN IUMINZAUAUAILITUNT DAL IVDIF)
Az IUDON

2. msadudduiy (Hierarchy) Y83 STC Taonsaihumsadreddudui i
AUNATUHA

3. MM STC 1w uisosvosmiitinaumuiomilousy (synonymy)

o & o = & a
HAZATHUIAIDIIUH AR U U (polysemy) Wﬂl'ﬂUﬁ‘i‘iM‘]ﬂﬂ‘UﬂﬂﬂTﬁ"l

[

" = { £ ¥
YAIAUYDI Hierarchical Clustering  AoddnyazMIudaInan INANNAZAINADNS
Y 4 MY vy 9 ] Y a - oo [ ] 3 o w :
WhdawamsAuAuARAUAUBgIesY  msizlidnyuzveswanisdanguiludvusuniy
Y v o 1 A A " 0 1 ] (=0T :'4
ANUTURUTYINguUIBNas  Aolmsuaaingudoslungulvy ualidedesluiiosvesms
o A o v o d ' 1 ' ar 1
Auandudoutazuima  lumsdumanuduiusvesnquuaazngy  wazmssunas

a ar o ¥
ANTUTUNUDVDULAAY folder label
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2.3 msdanguwamsavaulagliinaiindWilaninamnesss

Oren Zamir and Oren Etzioni. (1998) [1] ﬁ’l"r’iuﬂﬁ'ﬂﬂﬁ”lﬁ’fyjum‘jic}vﬂﬂfjlmﬁﬂ'l‘i
dudunoumsudanalinuddudn  deslsznoudae
I AWABAAGBINUYDINGY (Coherent Clusters) HAazNguABINAINTOAAGDINY
o 0 & w e ' 2 <
Aomsvanquazdsailumsinenmsimilousumegswiunwlungy  Fawwasuenas
2 = @ 0o o ) 1 o " o ' ::
wioninaweide  nannawmszdiiy  uasiuene: lidsingilsanguisaviniy
' o ¥ oA oA ' ! a a o ¥ o Y A
uaueve ising 18 lunquaug sufeunasnquersiamdniugeunuld nse enas
4 l X A ~ &
Huaqmﬂﬂﬂng'lmuﬁawqﬂqn (overlapping cluster) doenaisianurainvate luon
= o o @ 3
mszuazianudify lunaiwgiade
2. Uszansamlumsidnds (Efficiently Browsable) fonissiuisanuazaInly
¥ v A @ Y ¥ vy =
MsdIHan s FUAUNATINUANUADINT  INTIZATUAUABIMIVOUIVALAZ S 1UBZIDIAYDY
¥ [ .
Ny AnlusruvizdestamisuMetuionguidany  nxinauazldlinny  Weven
= ' Yo Y ¥
SwazPvaLazveUNAYDINgu AR UAT AL
d a ] 9/ F a E ar ¥
3. A2157 (Speed) STUVMITANGUNANIIAUANIZABATITUAIUMITANGUNANS

¥ @ ' VYo YN Y o A o v 9 a 3 &
ﬁnﬂullﬁzuﬁﬂQNﬁﬂ'ﬁﬂﬂﬂqniﬂﬂuaﬂuﬂuﬂum Vnalﬂ53”Hﬂ$ﬂﬂﬂl“ﬂﬂ']]ﬂﬂﬂﬁﬂ‘l‘i1“[5&\3

o = o R : o '
NIZUIUNMTNINIUNTIALT W Algorithm  Speed) DY vouly snippet mmnqmmumﬂ%

=1

o . A v ° g 4 vy a 2 W
1ONE151AY (Snippet-Tolerance) WD 1MAszLAIUMIMIMEIL  Tdpudunar lasdeya
d v
Whuenmsiduanldan
' = . . ¥ Vv A‘l’ o 3
aouluil 1999 Oren Eli Zamir [2] TAszynnudssmanugiulumsianguwanis
dudu e wavanuazanIdundduiu Yszneuday
& =) Y as as o as
I. Overlaping Cluster lon@snilsoTinawdonslinnuduiusiuenas
4 Q'l ' I& r é "
ouq WunmeanuIenmisnilieunsnlsing lAunnimianguienas
~ s v o ' CIJ
2. Phrase 31928 (phrase) Tumsdanquezinldnuamvoanguatu  mszld
L] é o o = 1 c; o
Joyatonuluenmsmnndimilsd 1a22a (phrase)iufieFinonguiigndeanaz Sanuy
NN IAUALINT B9 IUNToN 197 (phrase)
3. Simple Cluster Definition n3danguwansaududnaiiieiuongy ey ld
VA vy ]
Aavaudi languawan
a o @ ¥ ; [ ' - Y o Vo o
nnia lvddguazanudesmsnugmlumssangquramsauan  Mlniimaswann
matinlunmstanquramsdusuuunionolonuaunaiomatia - uazimatian ldsua

&
Honlumstiindangueanisdudufiomatin Suffix Tree Clustering (STC)  tnATIATIMN

3 o ' Y Y 3 =1 ] -
TinmstangueanisduAuianuiIMi ImsizligaAuae


CLP-16
Textbox

CLP-16
Textbox


1. dnazmaiiawidy Automatic Clustering and Labeling
y Aq W o @ a =] "o ¥
2. humiesidenianuddgduiduinaid awisadunidld
3. dnwansianguilunuy incremental clustering APA1LITATANGUIINBATITTIT
' shﬁ'l " Y a 9 [ i VA A v Y
nini1diGesn TaslideasudunszuaunmstanguinideiiionansInidin
£y o ﬂ 9/ J "o o
4. lynanlumsmauthaduasssuegiuinuuwenas (Om) )
o @ o a ; : <
5. NIOMNUAUADBUIWTUA (snippets) uNUBNMTHULIANI UL
oo ° = o ' 4
6. Nanwazamsmaunlimwamsianquilu  overlap  cluster AvOAAITHILUBNTS

' & bk & Y 2 Yo YN Y
awnsolsing lalunawanquienms memuiunlumsddaenas Idnugdudu

Aonszuaumsiinuveslnsaadadoyauuy  Suffix Tree a@dwald Suffix Tree

. 3 o = A - o . - o
Clustering 185uanuiioy oannddnyazily Fast Incremental Clustering LzUANHMUL
yoanamsdanguiiinisndsumlasmuwanisdudu (Dynamic  Clustering %30 on-the-fly

@ o ) = af L} A:Qy
Clustering) A9A20613311 33050 1)1l

231 38914IVUIBI Web Document Clustering : A Feasibility Demonstration

- LY dydw S M A a a o ) o
wuINRTVLNIAgUsz Ny 1szansnImMsiuYes  STC  ¥99zvi
MIfSouRouAy 6 NTETUIUNTHINY (Algorithm) A0 original list , Single-Pass , K-
means , Buckshot , Fractionation , GAHC uagnfSoutioumssanguwamadudulaslsy
; ar A dﬂ’: o
snippets MU 1ONA1T  FITVUADUNMTINOUAMLUDYDY STC (1] 7D
I.  Document “ cleaning ” tumsulasunilasdisnys luuaazionans laons
- % - @ 3 a o
1¥nszurmmsiauves Stemming Algorithm fDAUAININ (prefixes) LHATAIND (suffixes)
o o ] o C o o (=]
yoar1 nazangluesilioglugiuunvesduennni(singular)  msaumin lufinnumine
1 o ] 1 as 1y v:: o -~
TUfs s wun 19U 98 (number) , HTML tags (Dudu  msuldou)asdmse
o o " a a o o v ' a A g ¥
Asnusmariisansanszin)aniunduliineglugiiduiiedesnisudaanalidly
ausneu'la
e ; . y
2. Identifying Base Clusters ﬁ'_‘lumsmﬁuﬂnquwugm (base cluster) 1aN15 1%
'q v [ 3 d. U
Taseadadoyanisondn Suffix Tree MFIwluNIATINALAUNY common phrase ANGW
FT a Y n‘:‘ o o Ll dy
N3 195N Uszneudiutuaoumsiiauaae 1Ui
2.1 M3a3a Suffix Tree 1HUMIIN snippets Wwansz Toaamudnuvoai
uANHA o AuM LazHLIEVBNETS VIF319 tree AIAIDHIIIN 3 1ONTT A DI
Cat ate cheeses, D2 : Mouse ate chesses too A& D3 : Cat ate mouse too LAAIAIDU1INTT

a319 tree Tugdi 2.11 ,2.12 waz 2.13



D,= cat ate chesses

chesses

(A)

UM 2.1 1aAIA79619M3@319 Suffix Tree YDUBNEAIT D1

D, = Mouse ate chesses 100

JUM 2.12 1aAs@I106193M38319 Suffix Tree ¥OUBNAI DI Liaz D2

D; = Cat ate mouse too

3UM 2.13 uanafiavt1amsadie Suffix Tree ¥ouONA3 D1, D2 1Az D3
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2.2 M3YU5W node N 1TONMT Azl link = 1 INOAUNT common phrase

nguena3 1930 AaanInIe619mM Yy node (11NN 2.13 WYV node Hd1vz 1w

Aaaalugli 2.14)

cheese

o)

1,2 32| 23] [20] [33]

[_-2_.’3] (D)

" v
=1 o
3UMN 2.14 1AAITUABUNITYUI IV node V04 suffix tree

3
23 MSAUMINGUAUFIU (base cluster)  1AUADISUININMITE common

v ' ¥
phrase $mMVBINgUIBNAITUABUARE node Tivz IASuRemTlunqutuguszdnafiionais

14
130 link iWudmdszneveglusiumnndt 1 Savzdmualfiiuilunguiiugiu (base cluster)

Aaaaeilaoalugii 2.15

cheese

[22] (E)

31N 2.15 namanguiug Ve unatia STC
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° N év A = v 'ﬂ
2.4 MIMUIUASUUUNUWUITIU l‘w81‘#114ﬂ’lilﬂﬂﬂﬂf}ﬂiﬂﬂ'l'illﬁﬂﬁﬂm H

final cluster taz 19 unsAnazuuuswngulunsiad1Aungy (ranking) Aeauns

S(B)=BI*f( P])

0,if | Pl=1
SUAP)=5IPl,if2<PI<6
a,if |P|>6
A A v A
1o B a0 NAUWUIFIU (Base Cluster)
|B| Ao Swanveenasly B
P Ao Phrase i 1iutho¥oves Base Cluster
|P| Ao $1wIuvesmNoguy Phrase

a fe NN

=1

MIMUUANGN base cluster 3TUNSNITOUNBUMAVAITIG stop-list  taziuilya
! A o ddoe a s d ' X .
M319  stop-list dYtaue lnomsmumnNiualudumesiin - (@4 “previous” , “java” |
B A Y Ao o ' . -~ £ '
* frames” LAY “mail” ) mamumquuﬂsmgagiu stop-list maﬂﬂmummﬂ (1¥u 3
v ¥ ¥
AsINsoTBuNINIL) ﬂ?aﬂsmgsﬂui‘hmumn sy U5INGUINAIN 40 % VDINIHUA )
3 A =) " ' q’: q’: - 1 L4
nazthovenguiimilu stop-list U3zNoUoYNINLA base cluster uuﬂzuﬂ:uuunqmﬂuﬂuu
¥
HAZINAITMINUNVIONAITNG 3 1BNAI5AD DI - Cat ate cheeses , D2 : Mouse ate chesses

too 1z D3 : Cat ate mouse too 3 lANANMININUAILAAIIUAIT 19N 2.2

[ L4
M3190 2.2 LAAIHANTRIMUANGUNUFIUYDS STC

Node Phrase Documents S(b)
A cat ate 1,3 (2*2)=4
B ate 1.2.3 (3*0)=0
C cheese 1,2 2*0)=0
D mouse 2,3 (2*0)=0
E too 2.3 (2*0)=0
F ate cheese 1,2 (2*2)=4

1INAI3IAN 2.2 9N suffix ree 92 IRMARDRGUNLT NI MINNIRZF Y
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3. Combining Base Clusters 910013 lAKANGUS wIMIINIA AN Fniiny
3 i

¥
o 3 o 2 A aw " =y o = o
FIFOUNU NUVUADUNITIIUNQY based cluster Vlllﬂ'ﬂllﬂﬁmﬂﬁﬁﬂu Tﬂﬂ‘lﬂﬁ]’lﬁ'ﬁu'ﬁ]'lﬂil'luilu

o s

MNFnAmilouiy dsaums | B, N B, |/|B, |>0.5 and | B, \B,|/|Bn[>0.5 &fmom

¥ a [ L. . S ¥ ' = .. .
umnmﬂuasamﬂm similarity %:nmﬁ‘]u 1 18z 01 base cluster ﬂiﬂuﬂ‘l similarity a1

au
¥

Y ' 9 @ =) v o da & -~
base cluster Quuwgﬂiwﬂqmmﬁwnu Tﬂumﬂnnquwnﬂ:uuu Final score HIDAZLUU

s(e) mnniniluthoienqu dsmmsaanziuu si) Ao

s(e)= Zsb

bec

A A .
o S(c) A9 AZUUU Final score
b fio base cluster ﬁgﬂs'm'l"ﬂu c

S,  fD AzuuN S(b) vowAaz base cluster NI AU ¢

b

118391NqY base cluster Aidou lumssaungy vz ldwanssiungu demsai 2.3

' 3
FI'I‘i'Nﬁ 23 uﬁmwaminnnquﬁugmuax AZIUY Final score

Phrase Documents S(c)

cat ate 1,2,3 4+0+0+0+0+4=8

3
wItentulianudAyiy 10 AUNTNYBY final cluster tagliimguai
1 1o d‘ Y a 1 = " q’: 4§' =
wnmsuaazienas liiuthuiszlsing Iddvanguisainiumazionmniiag 0193
o CY) 1 = L4 @ "
nawiade  dnfeiuldienmsising lAmeenguinorerndlumsanilse Tumimsiangu 14
[ =l = a 4 T = 1 & 3 & = | [
uagpalnNurieuiuMulunquegiam oy 991992 1Hn50aiio lumsyions
Andu1991N52 VY Information Retrieval Nillvitdaonlduinuie
b
HANIINAADIVDINUITYRNVVHVIVDNN
1. STC fnunduanugnded(average precision) gangaionSouoununis
MUV original list, Single-Pass , K-means , Buckshot , Fractionation , GAHC
2. stC ldmamlumsimadesigaiion/Soufouny original list , Single-
Pass , K-means , Buckshot , Fractionation , GAHC

3. STC HAundenugndes (average precision)  gandwenliluudas

- w Y o ¥
nAuININUFoU(overlap)in I8
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4. STC TinundunugnAna (average precision) Tumsdangulavlddnds
ms 14 funvasuasr lunsdangy

msnfSououiuenasnasnNudeINsiaz 1A UAINADINITYBY STC 3

. ' . ¥ Yy
AuNavgININion)3ououf K-means 11a2 Buckshot AundunagosniontiunanIaIn
Ve Y ) o 4 1 " n’o‘ =) = Y o 1 9 M 9y 3
msweuldiimsvudeunulunaarngy  srdaiwaduarkadoIvnunguuasAduiy o
@ 9 o : 1 o o 3/ — s Yy v ar
minumauﬂuuuag”lm:ﬂwwammzuami‘luﬂmﬂamNﬂummﬂmmwawﬁuﬁu 1y
aM A ' a @ 9/ ° YYMN Y
wiluradfauanuruuiuLaz v LIAMSHARINANATINUANUABINS M TRRFUAY

¥ -

Y & ¥ Irlshl A4 4 'y o o ﬂ ) “Hn o
TIUIITUIDNIVDUANADINIT LA LUHDTUNWUN mei:ﬂummumauqmam Nﬂjﬂi;l,ﬁﬂvlllﬂiﬂ

WU

AunnuAnIns silumsanguamueanquediadionss dwdaanwaluaisien2.g

M9 2.4 uanIR IR AvvB AN NASINUANUAINISUaL TiasIduANUARINS

K-Means Buckshot STC
Avg. num of cluster: Relevant document 1.40 1.40 2.60
Avg. num of cluster: Irrelevant document 1.55 1.35 1.90
Ratio of the above 0.90 1.04 1:37

msdanguranismsaudulaold snippets vziinunfionugNAB (average precision)
3 ' Y o a ' My [ 3 R =1 "
veonihmsldenmsuuuaugiuunlumsianquranisdudu uan1s1d snippets 32159071

=4
n13aee 1iFoa1 Download tonasauu I

i
PAALYDITIIUIRTUiIRAD
1. STC Hdanuazmaiauidly Automatic  Clustering D szUUTINIDIANGY
naswiouieiuiongu
2. STC HidnuuzmiiauE)
Y o ' A & 9
3. STC 1¥namsiangquuuy  overlap cluster ABONMIIHLINAININIINY 14
' =] ' A ' a8 @
NANIMTNGY  AuMIvoeeUIALAZIRIANUNUINILYEITOLANATINUANVABING
0o q VYA W ) Ay Y '
mIddduduansadhfdoyaiidesns ldnawyeanes
4. STC dnuaemsIANAUULIY incremental clustering Aip ofionaisidinIn
@ @ Vo 9 B Y & '
Tummsnianguaeldme Taslideasudunszurunisiiaulng
aw w oy . Ay ¥ v - Yar ' ulyd
5. 31030 R1UH 19 snippet 71 1A nszvudUAUUNLBNES D IRTANGY 1AIS 2

v
7913 1enasAuILUN IR 1T
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¥
yARBLYDITIBNUINRITLTRE

3 ¥
. sTC  ennsouasamamissanguldnmue  lesninlassadumsinuves
stc Wl ldnguinmnn wazdeadenuaawmammiznguiauls  lddailamims
Coverage Tu¥nnguitaulaazmssimuasiuaunguiitiueu (Fixed cluster)
2. msdangu lavweuliiimsiudouvesdoyalunaaznguegilunaidoninnin i
1Y A a . @ a’.«’ q 19 — ar 3/ & 9 a a
Yoyaninamsiugeuiuiulilsdoyanasiiunnudesns  Fadawaldsz@ninmves

NAUAAAY AZHANITANGUINAIAINYNADNTDUAIAIBIT U

2.3.2 ﬂmmeaé’m%"m Grouper: A Dynamic Clustering Interface to Web Search
Results
STV Grouper giinnuuIveImniIwngui linsfiuamidesegaiu il
udtlgmwanisduduludnuazdiwosomsenng shidgdudulildSuanvazainuaz
donanlumsAumienmsidosns  3aa¥1 Grouper oifluntheefifussuududuiii
Snuaziii meta search engine $9 Husky-Search Tﬂuﬁq’.‘l"’umaumsﬁmuﬁaﬁy[?ﬂ
1. 19 Suffix Tree ioAumNguIonds WuALITY STC
2. M3a31MeTAGY (description the cluster ) 1umsidennqy Taviaisan
9N sERuveuenmsilszneuaglung (coverage) 1102AIMIIY0Y phrase ABS LIV

.
o <

1] " L7 o lﬂ. ] A A
Amoglu phrase ualitiy Stop word wio MminUsingeglu query Fevzidonnquaiy

-~

¥
o lvae il
A 3 o : [y " 9 A
2.1 Word Overlap 9017114 phrase 1UNINNT1 60 % 1HIABN phrase
NA1 coverage UINNIT 1IFUINMINA 2.4 phrase N7 LUQIABNHAINIIZ 75%vBIATN
o _—y 1 o 1 t!; A& s i
Usnglumesuionguuesiuli)singeglu phrase i 6 ¥adin1 coverage gani
¥
. ¥ a
2.2  Sub - and Super String Aot phrase Ty sub-phrase L@1E super-
phrase 719 phrase NogasIna1alszlon ve hinaauiuoonul 15U 1INAI519A 2.4 phrase # 3
Loz 4 "l:jgﬂsﬁaﬂmswxﬁuﬁ sub-phrase IL0¥ super-phrase
. ¥
2.3 Most-General phrase and Low coverage fio aziden phrase ﬁﬁuq
W31z3uTIu Most-General phrase 710135l sub-phrase Hide9 iy uAReSoufousiy
Most-specific phrase fio lai] super-phrase noUIY uﬁzﬂﬁ? coverage ABIANNUAULA 20 %
4 ¥ "
'l ududenuaawaiiniiu super-phrase %Y phrase 1 8 IIAE 6 UAT coverage #19NU

(WO9 5 % 99 1itden phrase #1 8 AILAAIAIDHINISIADANGUAINAITIIN 2.5
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M13190 2.5 udAAIBEIMsIABNNGINDLAAINA

Num. Phrase f Coverage \Most-Spec. Most-Gen. Selected
1 earth summit O 60% 0+ i+ v
2 vice president of the united states of america  30% - - v
3 president of the united states of 40%
4 united states of america 50%
§ united states 65% + v
6 areenhouse gas emissions forecast 40% T
7 reducing enussions of greenhouse gas 30% +
8 greenhouse gas 45% +

=1 °
s lumsadiennus lumsiauYes Grouper 191N 3 wuINN fo
¥
1. adavuneum a9 Incremental Clustering Algorithm
9 . b d o '
2. 1% snippets umums Ienmsuuudngluunlunmsiangu
9 a ° q A e w " Ao
3. 19 suffix tree 1udnpaz lilendsnys wazliaule phrase ATM stop
word aeeuaziimylszlva ldaamszlunmsiauasld
o @ a ' & a o = '
JZUVYDI Grouper HANUANYAVMIRONNGUIBNAITFINIITUINIARBTLIONGY

(description the cluster ) 3uAUTMIMBNTIITNI0TUNGY

233 38UIVBI504 Clustering Web Documents : A Phrase-Based Method for
Grouping Search Engine Results
(7] W 1 =1 9 E l
Wannszuumstanqueanisdusiulaeld  STC  wazuesn  sTC iy
NIZVIUMINIIToINISTAnguuUI v NONUDULINBABUAUDINIINADINITIANGUHA
oy 4 qw @ ' Ay o elat [ ° a A
msdudn  sldmasanquuamsauaunnmndnnumuie - Aremanilszaninmues
Tnseadradoya¥o suffix tree 1152YNGUUDABNAIS 1ABTNI1521910M13 1% common phrase
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2.1 @319 stop list F¥91lsenouan M stop words 111:’!1111841’1{]}! LYY * the” |
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1 - - A. o d' d' o C: L]
1BY “Java” , “ mail 7 , * netscape” N0 1¥lunmsasivaeusinlsinglu phrase iilonusiiioy
Tu stop list ﬂsmgagﬂu phrase “lﬁ'nfjnﬁﬂmuu (maximum phrase) i o

2.2 MUIUAZUUUAT maximum phrase YDUIADE Phrase AIUFAT

S(m)=lm|*f(\m, )*>_tfidf (w,)

s(m) A9 AZuY maximum phrase U9 cluster m 1 phrase m,

m| A9 914IUVPUBNA15 1 phrase cluster m

o A

o fisnglu phrase m
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thidflw) e Azuuuanuivesin)snglu phrase m,
([mpl) Ao Suveuonasluy phrase cluster m N lasau stop word
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¥
N Ao Swenmsnmualunguiends
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Yo ya oy - A o
ueraanalinuddudy Taowarsansin@eulumsAam similarity A1ugns
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i similarity  wdlwaitlu 1 nguezgasamddwiuiiunguidon oz

Aotamsaungulugili 2.16
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@aNNQUNUAT s(m) qamui‘lum;muﬂqu AN similarity =

Phrase: mouse
Documents: 2.3

Phrasc too
Documents: 2.3

(a) a=0.7

Phrase: cat ate
Documents: 1.3

Phr'nc ate
Documents: 1.2.3

Phrase: cheese
Documents: 1.2

Phrase: ate cheese
Documents: 1.2

nauaz hignsau A

Phrase: cat ate
Documents: 1.3

Phrase: cheese
Documents: 1.2

Phrase: mouse
Documents: 2.3

Phrase: cat ate
Documents: 1.3

Phrase: mouse

Documents: 2.3 @

Phrase: cheese
Documents: 1.2

nse: arte

Documents: 1.2.3

Plirase: roo
Documents: 2.3

Phrase: ate cheese
Documents: 1.2

Phrase: too
Documents: 2.3

(b) a=0.6

Phrase: ate cheese
Documents: 1.2

(¢) a =0.6& word "ate”
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5 z‘lh’l (b) A0 Wﬁﬂ'ISS'Jllnquwug1”“ﬂ1ﬂuﬂ1ﬂﬂ1wu§.lu‘vuﬂ’nlﬂ“ﬂ’]ﬂu 0.6

dr z ; -~ - 1 A Vv ar ' | U
WUFIUTUAT 13D fisuiiy 07 sz ldwamsianguilu 4 nquie nqu {a)
e} ua {c, f}
[ ar v v - ' - A '
veldwamsianguilu 1 ngu fenqu {a b, . d e £} Az U7 () AewamIsIungu
b4 " ¥ ¥ v
wug s mua IdaRugududiia ity 0.6 uadanqu b san Tasfmmualiuiiudm
stop word vz lananisvanquiilu 3 nquie nqu {a} | {d, e} ua {c, f}
¥ v
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2.34 118&1“35?]1%0»‘1 Web search results clustering in Polish : experimental
evaluation of Carrot
WlumssanguransdududmiunmnTluaug  Taomsldimaiinnissanguues

Suffix Tree Clustering (STC) lumssanguuanmsdudu osulysld sTC minzdy
meTuaud Tﬂﬂﬂ%'uﬂj.qﬂludauumﬂfumumsﬁmu pre-processing oo lumilousuy
mizmesangy milounv Tuaua ﬁﬂfuﬁaumsﬁmuﬁqﬁ’[aﬂ

1. pre-processing HANHAZMIMINITUIRIIRVIZVVAUY Apfdadad luly
windsi lifinminelums sangu wioummsiausn 2 aszuaumsiauiilvan
narlumsidszuiavesszuuianguie M@ stop word vaamm Tluaud war M
stemming 1a01% Algorithm ¥oanw liaud

2. 5uﬁ1ﬂ'cjm‘ifug1u (base cluster) ﬁ’auns:mumsﬁnmum Suffix Tree Clustering

(STC) IFUIRLINUITVUDUS  UAZAIUINAZIUUYBINGUAIIGAT
Sm)={m|*f(Im, )* D tfidf (w,)
3. AUN merged cluster MUANYULYDI STC AIWFAI

sim(m;,m;)=1if |m;m;|/|m |[>a and [m.m;|/|m;[>a

sim(m;,m;) =0 ortherwise

4. AAUHANSAUAU TaolenzIuY final cluster 1WUIRLINY STC TuAB1DINgY

HAansMIMYea STC AunwTuaud Tuszuuves CARROT 14noni

1. minimum base cluster score threshold ﬁmmﬁﬁtymﬂ wssiuiug
MUANITINNGY base cluster

2. sTC HnnweeuTminudumisvesdoyarind Fafinavan1sadia phrase naz
Aziuvead  dafudunoulumeh pre-processing  99NANUANYIINFUAY  1W5 12
HONITZNUABAIUITUAUIAZAUATHYBINGUIBNAT
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3. M3l4 phrase Tumsdangu vunsanersez hildngunangs dusulunim
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Tduaua dumdsvesdiotavaonluduvesnnuning Hsem luFauUAIUANLHING 99
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ﬂ’E)ﬂ‘Hﬁ1ﬂ‘1J‘U?J~‘Jﬂ'IT¥QﬂG\E)\13J"I'ﬂN1ulmu'1‘uﬂ'li 1Ny
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2.3.5 Learning to Cluster Web Search Results
WannszuumssanquwamsduAulayld Suffix Tree Clustering (STC)  uaz
uﬂ?iuumiﬁwminmLu'm1wmnﬁﬁﬂui’uuu"hiﬁﬂﬁ‘?;ﬁ1 (Unsupervised learning) 141
ﬁﬂymzﬁ‘lmﬁﬁuui’uwﬁmsf;m (Supervised learning ) 1U@IUYDINITIATIAUANUAINDY
(ranking) c'fm‘?umauu‘snazizundwmmnmaﬁi%’ﬁﬁugm (common phrase) 39U 1Ay
VU108 n-gram 11193900 suffix tree (NBAMUA candidate phrase LAZINUNS
snonlunmeadiuieiiun salient phrase  sazadiunsesilolumsiSoudiiodadivy
AMUTIAYVDA salient phrase WM (Supervised learning ) TAGIAY training data
Whvszoy  msemssadwunguitinan IR Wanuddydugengy  dszneudan
Funoumsia 4 Sunoudn [5]
1. Search result fetching 11 wamsauau M13Lﬂ513ﬁiﬂﬂi% HTML parser
uae ﬁ1waﬁ1ﬁxa1xnw1x title LLQT snippets WIUMINT09910 HTML parser
2. Document parsing and phrase property calculation Usznoudiy
21 fmuamAnimnfuandaiuves e g snippets 19y
Fvsnamdnanuthesufiaziuusniminves e 9N snippet
22 M stemming words Taold Porter’s algorithm
23 ain n-gram Taoliai Stop words ‘Ll‘i:ﬂ'é]‘lmg:alu n-gram A
mi1:1714iamhuiﬁf‘haEmUﬂtjnﬁﬂmwmumﬂﬁ‘aﬁu UAINTBY candidate phrase oo 1U
Funou post-processing ﬁ'lﬁmﬁmuntjmfuﬂs1ﬂ.;]mmzﬁ1 stop words 30 A1FAUAY

2.4 AUM candidate phrase MUTUADUVDY STC

]
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o o . 4 =
25 11 phrase  NIARMIM 5 properties  A91lszNOUAWITIWALIDYA

v
fane il

a. Phrase Frequency/Inverted Document Frequency AUIMANIVDVDIID (phrase)

ff = fO*log T

b. Phrase Length AMUIMANE1IUDIIA (phrase) fio LEN =n

c. Intra-Cluster Similar fuImANMUHMilaunuMslunguy
1

0= i
|D(W)| d,eD(w)

ICS 1 Z cos(d,,0)

B |D(W)| d,eD(w)
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d. Cluster Entropy furumnanuiugeuvesdoyaluuaaznqu

CE=-Y |D(w) A~ D(t) - ID(w) A D)
|D(W)| |D(w)|

i/

e. Phrase Independence ﬁmimfhmmﬁ‘lu?imwm phrase

f@, f@)
=% L jppd 2
r:lz(;v) IF Ir

D IND,+IND,

: ; ° . A v ¥ o .
3. Salient phrase ranking 11 5 properties N1 AU 14152 Towilu regression

" ¥
model 305910 training data U259 5 properties 1uANALY AD x = (TFIDF

"
=

LEN, ICS , CE, IND) Moiud1gnszuiumsuoa regression model (1 y iwnlduny
14 regression model 119 NAFLINY 3 AU THAzIUL phrase oy lvidmua uay
v dlﬂ J = 1 n’: é
WDTIWAZHUUUIATD phrase NHAZUUUNINAT 100 AzUUY i y =1 womiwilu0)
¥
Usznovdiuswaziduadsao 114
. . = S
a. Linear Regression 19 y =25, +ijx_f. +e
J=1
b. Logistic Regression fi© logit(q)=logﬁ:bo +ijxj+c

c. Support Vector Regression fo

ifly-f(X,w)|<e

L(y,f(X,0)=
L (X, @) ly—f(X,w)|—¢ ortherwise

31111909 minimization Ao min %“a)”2 + Ci(‘; + f.)
i=1

, yi—f(X,w)<e+¢
wiounweinane sod f(X,0)—y, <s+&
£.£" 20i=)...n
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¥ a
4. Post-processing 1sznoudiviuaouasas 11l
o o =) 1 4:‘4:1 é‘l o
4.1 MM phrase wsanqwnﬁwmaﬂsmgmm:m Query 8% stop
words 99NVINTTVV
42 AUM1 Merged phrase and cluster 1WoaASIMIUNQUANUFOUNY fiD
" ¥
AAAT similarity  1AUWDITHINNIIUILBNAITNNUFDUAUAUIAS DY
ar 75 udaw 2 nguidiilunguidoauazadangulntannmssoy
2 nguAwiuIY

VAo Yo VA Vv
4.3 uaawanguilazuuugagalinuddudu
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HenItemiviyadunezudilym  GFeimstadauanudvigveswanisiangu

¥ 3
(ranking salient phrase) M lvdansildodooioanamsvangu Tuduaiengdaail

ar Y VY 9 ] 1 ar 4:;
1. 32AUMINVADU(overlap)¥OITDYD IUIazNN AWaMINAaDInNgUn 2.17

-—
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Overlap (%)

gt fgwr stwn Ostea didmey sak g johes maame yelbw AVG
Pged

ql s Y 1 kY
3‘!]7] 2.17 Ll’ﬁﬂii’]?"li'lﬂ'l'iﬂ’l.]"ﬁauﬂﬂﬁﬁlﬂuma

103U 2,17 wuszupianguiidamsiudeuvesdeyamaoiovaz 0.4
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2 pA3IANUAABAGUTUNITIANGUIDNTTS (coverage) TEAVBNAITNANTOIA

a

nquuaziaawanmsduduldnudduduldegluszduligs dwamsnaassningilin 2.18

9

17| BIPSCoverage  DTCP 10Cowrage  OTOP M Coverage |
09

wpk  jeguar mlum Chitos dbmy music baq phes meume yobow AYG
queries Lo o

= as o 3/ a4 o b @ '
3UN 2.18 UEAI5ZAVYDIBAIINT coverage voavoyamimn1Flumsiangu
— ' a o ' Aoy Y A w L £
MNgUN 2,18 WUNITUVIMITANGUHAN TUAULAINBATININUFBUVDITRYA
= ¥ v Y ) @
mavilszinmdovaz 0.5 Mmsud lvilymiauns coverage Tuauinnvy lynmissanguwans
dudAuludnuuznssaunqu (Cluster Merge Algorithm) 112 1n)
¥
3. MsvanquransduAuATa U@ (Hicrarchical Clustering)  IW51¥

o Y = g Yo YN g ' Y a
a:rﬂumsmu’;ummmmﬂum51m1namaya1ﬂﬂug«?mﬂuaumm%sa

VINNsANEITEURaMs iouazngeiae dafinan 3 ludeduih iiwuilym
yoaszuumsIanguramsduduludnpazaing  wuilymvesmsianquramsdududie
msl¥mRvaiiudmmuadnuazniedumuveenats hifidwnedwuniane nieilym
ﬁwun15ﬁ1u3mﬁ¢§u=§auummsﬁﬂﬂtjn“luﬁﬂymwmﬁﬁu%u (Hierarchical ~ Clustering)
V15261 coverage 1Az overlap v¥ouonas M ldinmsiansianguludnuuznising
(phrase) WuluAIMMUATIYME M3 OR MUY UBN T RIS MUNAN A URLY HazM3
fanguludnyurvesd1dus1oms (Flat Clustering) AMsf mazmsinuiidudeouto

AMANHUZUDINAVUTY (Hierarchical Clustering) A39zna1swazidoa luunn3
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v ' Ay gy 1A a o da 1
nsdanguranIsaunumssnnsndmaesswulviu

mstanguramsdududedrilnniadmaesianalng (A New Suffix Tree
v 4 o o a &
Clustering Algorithm) fidnumziill Sentence and  Flat Clustering  BIUIADTUIWAUS
(Snippets) YDIHANITHUAY (Search Results) Wudumuonaslumsianay  TaoilSuilgs
msmnmjuﬁugm (Merged Base Cluster) v9amAtian STC  A10MsW1sanIsiiogs iy
o . P & ' ] s a o oA oA " e °
493f1 (Join Phrase) N1lsngluthedengu saudumsinsandumisideudenuyeadilu
= v o L] 1 " " A o 3 " "y - - ]
AMsAITUNogANguuasgnguenas  morhnadngulnidenmsieuthosengu
fldsnmshausiuiuveslnssadadoya¥e Suffix Tree uazimaiin n-gram Iiilutho

& 1 e L | = o ' qy
yongulmuiianuauysal AdiswazBeamsiauee 11

3.1 Tassadramsdanguuamsaudumodnilanindmaessannlvi

o ' ar = o o [
m'i%ﬂnquwam‘sﬁ'uﬁ’uﬁwmﬂﬂﬂﬂiﬂamﬂasimuﬂﬂu (A New Suffix Tree
[ " ar o oo
Clustering  Algorithm) Li‘lumsﬂﬂﬂquwamﬁﬁuﬁuﬁawﬂﬂﬂﬂ?ﬂaﬂmaiia (Suffix Tree
. 1 (Y s d A = . Ay A
Clustering) FIHUNUINAUAIDULNTY (n-gram) HA2 N131¥OUIA (Join Phrase) eAunthoie
[} c-,; o ' 3 o
QY (Cluster Label) NU1AANNTUYTUVDINQUIONTT Uszneudin 4 YuasuMsiiau

Asaaalugilnini 3.1

Text 1995 : Hatch Clinton text hateh clinton
Likely To Escape like to escape

Impeachment If Truthful impeach if truth

- @O omo
.
- OO@ sm» |(TRE
e e e e Clumter .
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Ea

1 o ' o S a o '
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- ° ° 2 a
ﬂ']ﬂ"i.‘ljﬂ']‘wvl 3.1 ﬁmﬁnmmt%mﬂumzmums'mqm (Pseudo-code) HUTUIN
9 A o = & . Y = Y o ! °
ATUANVOANUNIDNIDTUIUTU (smppet) 1Wﬂgﬁlu§‘ﬂﬂlﬂﬂﬂ‘ixiﬂﬂﬂﬂizﬂ'ﬂ'ﬂﬂ'wﬂ'lllﬂﬂzﬂ'l

MUAIFLYDIAT AdAAITILazIBA Uz 3.2

Split text into sentences consisting of words
Phase 1: pre-processing
Pre-processing of words is using stop-word and stemming-word
Phase 2: Base Cluster Identification
2.1 Creation of a Generalized Suffix Tree with n-gram technique of all sentences
for each document{
split sentence into n-gram block
for each n-gram{
Insert word into node of suffix tree and number of current document
and word’s position into last node ;
}

Slide n-gram until to last word of sentence into generalized suffix tree;
}
2.2 Update or compact internal node with the index to current document while
rearranging the tree
2.3 Build a list of base cluster that number of document in node’s sub-tree > 1
Phase 3: Content Based Combining Base Cluster
for each base cluster{
3.1 Delete cluster B if cluster B is subset of cluster A or delete document of
cluster B that overlap with cluster A if phrase of cluster B length equal 1
3.2 Joint base cluster A and B if {a,=b,,a,=b,,....,a =b_, } and number of

word’s position in some document of pair cluster > 1

}

Phase 4: Ranking Content base cluster

s(m)=ld|*f |m,|*>_tfdf (p,)

) [ a [ " s o o v
31U 3.2 uamsdanesiiumsdanguranisduAudlvsilnmindmanisaualn
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3.2 YHABUMSNITHUDIDANDINY

mstanguramsfududssviinnsadmaessanning (A New  Suffix  Tree
Clustering Algorithm) Lﬂunszmumsv‘iNml,ﬁaﬂ%‘uﬂqmﬁ”lm’]’aﬁ’ﬂwmmﬁs?ﬂnq'uwams
Fudud AN admaesse (Suffix Tree Clustering)  #ulsznaudivsasimsinidoud
wanul)  suilumalidasinnugndesnienmuninuesnquanas  wazmstiunatia n-
gram 11520130319 suffix tree TNNUAEAININBITULAzaATINUMs IS ANL
usin ithoFenguanannuauysal  wazgndaavIadisu1aves ngram  wuthoFendud
1193979 William Jefferson Clinton Documents” ltﬁitﬁﬂﬁmuﬂiﬁ n-gram UYUIAYDI n<=3
HhofonguazgnannuuIaves ngram Uszneudaondy * William Jefferson Clinton” (a2
“Jefferson Clinton Documents”  @atumssanguramsdududisdiinnindamess e,
Tl SalFuuamamadensdildnnnissanquramsduAudesninnIndmaess s iy

= A a w 5 v A ] A
IMAUA n-gram INDAABATIMINUFOU (Overlap) uazdumitho¥enquinuialiiiosninuuia

b
V049 n-gram AULETAITWALIDIANITHIUAIAD Tl

:1 ar = v o v
3.2.1 TUABUIAIATENYRYAH IV
as = ¥ o 9 . A ' a da o W ar '
M3TAMTUNYYIIAT (Pre-processing)  IWB¥Iwaadannai Iinanisvangu
9/ a a a a o U -~ v 9
019900152 @NTNIN ua:ﬂssﬁwﬁwaiumi%ﬂﬂquwamﬁﬁmu sznounle 3 nszuIuMms
¥
Mau fade hil
3.2.1.1  Tmau'luasdu (Tokenization) msadanlilydr Aosandumednuse
[N - [ (Y] [l s o o o 4§ [ ]
(String) 8nY5zN 14 19AI6NYS 15U @Ay Fyanval LAZIATOINUIVITIAADUAINY LIAZEIU
i 2 i e &
Amanvzilaou T uAIRuNIAN (Lower Case) Nanua
3.2.1.2 M3MIARIMYA (Stop word Eliminating) 1iuminsoaoimndsingilu
] 4 CV - | ' :; a L] o o o
numnluwenas  yaiuia lumsuiaend ﬂ'JE]tJNﬂ1HQﬂ‘1J5$ﬂﬁ]‘U¢’{’]U Animi
(Articles) 1 a, an, the ﬁT].gW‘U’v‘I (Prepositions) 1951 in, on, of A1AUSIU (Conjunctions) 1%
and, or, but, if  A1ATINUIN (Pronouns) ¥4 1, you , them, it wazAienee) Miuly1d wu
site, back , copyright , enter Hudu
4 a P . ' o
3.2.1.3 MIm@AuN (Stemming word) L'ﬂuﬂmmuﬂgﬂuﬂs (Variant) 1199199471
EY o -1 o 3 o ° a A a v kY -
AwsnveRuNeduay lulalszneudlonynwanl gduuvvesiinTun@usAY “ing”
WA uALMdARafiay oS uANNEIeAANIA (Past Tense) IDUAN Aa001aFU A1
[ ' dy . . & o '
connect ﬁ‘lmmmmﬂmaviﬂu connects, connected, connecting, connection ﬁ‘lué’fu SHIATA I
1 d”d Py ) A a LTI ] - [ a AR [ P
maIaNunRAaeaany  lasnasgiunladiulvg Ae  danoSnumMImALve

¢ s . . 2 o0q¥ o o W Y=
HWOIAMDI (Porter’s Stemming Algorithm) e ldansmaun 1404 40-50 %
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3.2.2 YUABUMSMNHUANGUHUGIY
b4 v
ﬁumumﬁﬁmuﬂnquﬁugm (Base Cluster Identification) ﬁamis:qﬂqmaﬂms
L Y ' Y a 4
Tasmsdszgndldlnssadredoyade Suffix Tree swAumaiamsuaniseloaieadhs
14
19UT10MI5U09R1 n M (n-gram) Usznoudlvswaziduadeae 11
32.2.1 MIA39 suffix tree 320AUMSIHNATA n-gram  MMIMMUAVLIAYDS
n-gram Lﬁaf‘imummﬂmmqwm suffix tree 1@ n-gram WTUADUNINA KU 0 D3
dumsgaiovesiiluenats  wazasvwaauiiemluenais lufivainerevuiaves n-
v [ v
gram NHNUA AIAIDHMTHOUAUNUIAINIVIUIAYDS n-gram <= 3 LazIUADUMITATI
b4
suffix tree YOILAAE n-gram A3A0 111
a 9 A S s
1. u@n snippet 1408 1131/U04 sentences 1130 phrase AN MAn1se Tuaay
YUIAVDI n-gram MUAIAVVDIA
2. uAN phrase Y89 n-gram oBNPUAUALINUAIAUYOIA 19U William
Jefferson Clinton Ltﬁﬂsﬂum’h “William” , “Jefferson” 48 “Clinton”
2 S R ,
3. o519 suffix tree #9% root node 1114 directed tree FINIUIN 2 Rou 1y
A Y o oy @ o Y o Y k4
A9 (2.1) MAWINVDI n-gram FINUARTIU node LTAVDI sub tree 1A 111 n-gram 191@1319
g o o Ly Tigy
suffix_tree 14 sub tree IAGINUIUUAZATIVNADVANUFIFOUVDIATUNN node NWIUdIETH
k4 a v l:’ g-ia) ' o Y 5
19 node 1y a1l 1% a319 node InuaunsuAINAIVOVIIA n-gram uag (2.2) SAwsn
v v
Y3 n-gram Tidnuilu node usNUDe sub tree 1o 1HITuA319 suffix tree 14 sub tree
v
T #70 n-gram HUIUATUAINYUIAYDA n-gram
] o K. Y Y A Y
4. INUAUMUIAINI OUNINBEAUENAT 14 INUA (node) gaiie  walvnsu
¥ [
AUYAVOUADY n-gram LAZIIWABMIAUMINGUIBNATN IFRIMT 0D WY

o ' a o % 4
MIad N suffix tree 9zfmuali Inua ununquiendls wazden (Link) unutho¥e

NRN  AIAIDE1 1INDNANT 5 1ONANT AaaasiIBgIueNas Tugln 3.3

]33 Rb] 1":;0 : photographs of William Jefferson Clinton
L’t]ﬂ’dﬁﬁl : President William Jefferson Clinton !

wnd 1'51‘7;2 : President William Jefferson Clinton 324 Document
Lf)ﬂﬁﬁﬁ:& : William Jefferson Clinton ?

NE15N4 : Jefferson Clinton was Documents

H o Voo 2 .
31]‘?] 3.3 (aaARNTITAIVYWHINIUVYUADU pre-processing



37

(8Na15N0 :  photographs william jefferson clinton

M5ade suffix tree 1TUINAWNUIN 0 YOUBAAITNO  MUUAYUIA n-gram <= 3
Wano photographs William Jefferson ” 111 node i’jﬂﬁwﬁ'ﬂ “Jefferson ” VLAUAWNUI 0

YBAUBNAITNO 1Az edge unuAmAazm Iy n-gram Awandreialuzlin 3.4
photogranO
williar

Jefferson

0,0

31 3.4 uanadied M Iee suffix tree 90 n-gram <=3 voam@wman 0 lutenasii o

OAATN 0 : photographs william jefferson clinton

v ¥
n-gram vziimsieudunisvosmi luenmsi@uniiay 1 Aunis wafe “william

¥ ]
jefferson clinton” LA UIFIUABUYDINI A3 suffix tree  AAAINIDE1TUFUN 3.5

photograph p

williaum

&

Jjefferson

D @D

clinton

william

Jefferson

31N 3.5 uanIdI0g1IMsa319 suffix tree @20 n-gram <=3 vaemdumian1 luenaish o
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ONEI15N 0 : photographs william jefferson clinton

50Ul n-gram vzaavinaman 2 suwiziluenms hiisaimedovinagigai

¥ '
MHUA Wafo “jefferson clinton” uAz i UIgVUABUYOINITAS suffix tree AI31T 3.6

photograph

willi Jjefferson

william
Y
jefterson
clinton

jefferson C)

i clinton

0.0

1.0 2.0

31N 3.6 1aAAI619MI I3 suffix tree A9 n-gram <= 3 voamdman 2 luenaish o

NN 0 : photographs william jefferson ¢linton

ife n-gram Huwandy 1 msiosaiiuseugahomsziudniuminoi

o 2 o Y o =
MANUNNMNTANUYDAUDNTT fNElJ'VI 3.7

phologrnph/
-~

slint
‘/willizun/ % Flinton
william Q jeffgrson
.ieft"erson/ Q
jcf‘fcrson/ ctickon
clinton
3.0
Q.0
1,0 2,0

3UN 3.7 uaAdI0019M50319 suffix tree A0 n-gram <=3 yoamidwmiian 3 lwenaish o
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NAIN1 : president william jefferson clinton doTwenans vy n-gram il
14 '
Ay 3 M uaziudigiuneuveamsadia suffix ree #3317 3.8

photograph
o

~
wlllmry
wiuiam/,/OQ jeff
ie "'Cl‘sm'lp je ITcrsun//
/CY Q clinton
clinton

0.0

president

\willium

Jjelferson

0,1

UM 3.8 nandI06193m 3314 suffix tree A0 n-gram <=3 Yoamdmuan 0 Tuenasi 1

nasnl president william jefferson clinton
¥ t v
SOUNNIEA39 suffix tree AWMIAFINY node 43N AD  William * ADAUTUAI suffix
tree ﬁ sub tree UDY “William Jefferson Clinton ” Lmzﬁuﬁ node usmﬁmﬁ'mzﬁ'mmmﬁau

1 ' : ar [ oy a [ a a 4
71 nod e a0 T)diunioly drdnlidpaniy node A3 3.9,3.10 uaz 3.11

photograph
~

Q/\:lll ii"“//
o
william Q j

president

—_—

jefferson U jefferson ./
~ I/‘
Q clinwn/

-I'
< m[ur:/ 30
Vi

william

0.0 \Jeﬂerson

2,0

0.1

3UN 3.9 1AAI0E19INTA519 suffix tree AU n-gram <=3 YoIMIAWMUIN 1 Twenansd 1
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photograph
/

president
,

wulmm .
’ / chinkon
vull:am Jet:d‘"snn
/-""\
jefferson u.ih.tsnn Q ina
/ william
B Y
lint
chin on// 3.0

0.0

jefferson
A

2,0 2.1

0.1

511 3.10 uaAIRIPe1INITA3 suffix tree A0 n-gram <= 3 YoamIRHUIN 2 Twenasi 1

photograph
//

W
C william
william_ Q

president

—

jcchtsn;’U jcﬁhrSt)n/

d

0,0 .

william

clinton

JelTerson
™,

0,1

310 3.1 uaas@29019m3 a4 suffix tree A0 n-gram <=3 voamdumuan 3 luenasi 1

¥ " ¥
M3a3e suffix tree iU l)Go0q  Au@fusnueENEITIIN UDIM
¥ ¥ o ' 2 4 pgud 1Y A w o
gqamevoaenmisgaiie  Tasaunsodanquienasiiuiu 1aizoo, lag hidessuaumsia
' I ' v £ l:é o ' n’:
nqulnsidiolienais T mus 5031 Incremental Clustering FININNULAAZATUTIE
1 :q'. " All [ ] a o o (1] Yar 0
wunguenaisnlsinglundas Tvuanazdhesenquluudazaan mldszuulasunqu
na1sniouthe¥enguis115un1 Dynamic Clustering and Labeling  M371191uAna 129z iKa
, ' . ' o Y Ay - '
nquuazthesenqualasunlasawdminelusansduduindnnsiSonin onthe-fly  web
v
search results M3 ludnyaziiis1Son21 Incremental and Dynamic or on-the-fly Web

Search Results Clustering and Labeling AULAAINANT {fﬂﬂf}"ugﬂﬁ 3.12
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willizam
_is:l‘!‘-.-rnun/Q Jjefferson

41

document

progident

\william

\\jcﬁ'crson

3.

' L
31N 3.12 1aRIAI9619M 581319 suffix tree 490 n-gram <= 3 YOUDNAITNA 5 1ONEATS

3222 M35yUIIY Internal node (Compact Internal Node) Lﬁ'aam"mu node QY

parlumsilszuanamsadiauazdunt common phrase Nnguiona1s 13wty Tains

¢ g 1 ' 4 .
YU internal node W ludeAmIUsznoUaYN 1IN node HAIINII link BONYIN node

Tauvianmsgusdy internal node ABMINNAVOWAAE node NYNYUTINIINVUAIATIVDY

sub-tree mAeiulditu phrase danaasiioialuziii 313 Ao Tmua « Jefferson ” QgL

¥
521 node “ Clinton ™ tazthmveanis 2 Tnua 1sawiuliiily phrase wafio « Jefferson

Clinton” Q¥ node Twife “Jefferson Clinton ™ "lﬂgﬂqmmﬁ'u node “ document ” IW3I1Y

node “Jefferson Clinton ™ Ntena1ssznovogniwly node

-

Jefferson

clinton

docu)

CD ) wmm oy >

&D

Jefferson clinton

3N 3.13 1eAIAIBIINITYUITIY internal node * Jefferson ” 3 node * Clinton
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INFIDINMITAIN suffix tree YOUDNAIIAIOOI 5 1ONEANT 1IOYUTIN node HAD

v2'18Han15gus I intenal node 14 phrase 1 1¥ALUNY phrase 18410 fagali 3.14

photograph
¥ e document

william//,nlinn}/
P

2 w
jefTerson -

2 jcﬁ'crs:)}/ Jjeffefson
- .. clinluyr S 1

H ¥
31N 3.14 1@AINANITYUIIY internal node YDAUBAAIINI 5 1N

3223 ﬁ?waﬁwﬁmwmwmﬂdnﬁujm innmsﬁmuﬂn@:uﬁugmc‘iﬁaﬁmsmmn
m31¥  common phrase $awfuvesnguionms TAsRinsan node WillenasANT 1
mﬂmﬂ?’i’aﬂuﬂfjnﬁugm ﬁatmmﬁiadnm'sﬁmuﬂnfju'ﬁugm“lugﬂﬁ 3.15  LagIwNs
ﬁwﬁ’uﬁ‘}aﬂduﬁugm (List of Base Cluster) 00 1d1veauaAaz node mAvfiudaudanaly

15199 3.1

photograph

willinm 4“!‘ /
jefferson // m,“
P =

Jje ﬁ'erst})/ jc.‘%on
. -
clin!uy clingbhn

clinfon

document

.0

[l 3
UM 3.15 uaaamsimuanguitug s 1y common phrase samAUYBINGUIONETS
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= & oA Y ¥ ¥ ¥ v w a
M990 3.1 waaIneFenquinug N 1dnnns 191nssad e suffix tree SAMATIA n-gram

Node | Common Phrase Document(position,document) Number
A william jefferson clinton (1,0),(1,1),(1,2),(0,3) 4
B jefferson clinton (2,0}),(2,1),(1,3),(2,2),(0,4) 5
C jefferson clinton document | (2,2),(0,4) 2
D Clinton (3:,0),(3.1),02.3).(3,2),(1,4) 5
E clinton document (3,2),(1,4) 2
F president william jefferson | (0,1),(0,2) 2
G Document (4,2),(2,4) 2

b 14
VINTUABUMIMHUANGUNUFIY (Base Cluster Identification) 910ASHIIUT AN
9 3 A “a o v - " A‘-Tlv = 3 as
¥D31AT983 199000 suffix tree HAZINATIA n-gram W1 1A To¥onguug i 1dTuvaniu
o W 8~ @ o A a ' v
auysel  INS1ZQNARAILYLIAYEY n-gram Hafsuiudinlsingesluenas wu nqu «
Jefferson Clinton document ” 1sznoudluendisi 2 uaz 4 dievithosenguunlSeuiivy

o

ﬂﬂﬁ1ﬁﬂi1ﬂ§]%§&1ulﬂﬂﬁ 13 common phrase Mua39fe * William Jefferson Clinton document”
¥

ar

=1 o .é ' & o ar 1 v a' i 9 o’/’
auumammam_nmﬂmﬁwwnqu 15111a‘mﬂ151J'immanqmm:ﬂw‘mﬂqumwuﬂau

' . 3
ﬂm%uﬂw%ﬂquﬁuj U (Content Based Combining Base Cluster)

3 4 4
3.2.3 Yuneumswenihavengu
4
MITWAGUHUTIUHVVIANYDI STC  9HITUITATINMUAAIWATIVBINGUIN
[ L4
wamsidluansamolugnguenmsminiu Ml ldnqudnpaz limwmzimnziunzsan
w9 [ [ Y g @ ar = l; "
MINUFOUYDAONMITYY 13U A uaz B higniauddleiumsizdannuadionisdindy
1 9/ = q,: ; :;o A ] s Y ©z o
ANNUAAWARITUMARMUAND 0.75 1A A 1Az B HAINNUAAIWATUND 0.6
A = {data , mining} (2, 3,5,7, 10)
B = {data , mining , tool} (2,3,5)
& a & oy oy Y Yy -
UBNNNUMITANGUHANMTTUAUAWMIAIN suffix tree 1AOMI1HNATIA n-gram
Whndidudiag lumsiimuavinannugaves suffix ree MlTinnuazaindenmswann
as as s d" = ' o Vo v A U
HaTMITAMINY suffix ree wazilazndanuinlumisonnudr uanhlithosenquananiu
o 4 a [ @ e’: 4 o 4 ' {
AUl IHININTUYNARVIAGILVIAYEY ngram  AvuNeA VAN sHiveathoTenqun

gnaava  Tadenithesenguin ldinmsiminusuiuees suffix tee MU n-gram 3N

'
IS [

Woudony  lasnnanmagentho¥engunie phrase 53M1INGUALILY (A Cluster) taz

nquoies (B Cluster) 9nidou lvysansdimaiyonthosonguioaumngulmi  duaas




R

swazdoaluinden 3.23.1 uaz eidlumsaadannmsiudeuveusnmsluvedazngy
A U 1 A U = { 1 s

Faodwnaligunmvesnquanaaiisaninmelunguiiienasi hinssduanudosnisuse

Ed

eaasiutlounmelunguiidwnannnull - vz idnquilvinalug  dawaliddudu
Y =) v e ' o q’: A Y 1 A w

doadunm lumsaunuenaishdeanmsnmelungy  duntuielinguildnyazmmizinizag

.:5’ =Y ' L1 4 1 = A ' [

nnvy sngnmelungundesas aaenmsdudeounelunqu s lalimsaungudesuaz
avenasnmelateu lymsavlunsdimsaunqudssiazavonmsniolungy AR

- w Y d'
swazioualurI¥on 3.2.3.2

3.2.3.1 nsdimsyeuthevenguineduninguli
A A ' A ¥ " ] o o vd'l
maeuthosenquiedumingulni  aszuaumsausziinumeldieulums
d& A " s = s ' dy
outho¥engu Awdaswazidvadsse lii
1 3/ - 1 (] 9 =1 d‘l U
1. NRUAULLY (A Cluster) M30NqUE00 (B Cluster) Apalinnuenavosthedongy
NNIHIBMAVYUIAYOY n-gram
=Y o 4:; A ] [ 1 A a =} " a -
2. wnsandmdnngmeluthedenquuesgngy  Aewnsanmsiiogsamiunie

mslaadeanudsznemilutho¥enquyie phrase auidoulyluaumsi 3.

(a, @ ]
a, = b,
a, = b, .
A® B =4 : cif Ay €eBy >1 G.1)
a, =0,,
® b, |

A & o &t
1o a fo wmmmwﬂsmg“lu base cluster A
b fo waveannilsinglu base cluster B

- A::.cl ) 1 -‘.‘ll 1 s 1
A, D l"'ﬁﬂ'ﬂﬂs‘llﬂﬂﬁ'l‘iﬂl]ﬁ'lllﬁ‘l]&i‘tfﬂﬂﬁﬂﬂu‘luﬂQHA

A::dn ]

B, o wavausndsnidumiayeudonulungu B

[
S A

3. wWnandwriesiluenmsfediuvesgnguenmsiyoudenuiiinond 1

A P
a1 enudeu v luaunmsin 3.1
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[
=

o U d‘ d' 4 d'l 9 d‘. ' ' d‘l ' :; ar
aretnumsiwenthosenquinedaumihesonguimi  vinthe¥enquitugungnda

YIAINNIS 1FINAUA n-gram

A = { President , William , Jefferson } (0,1),(0,2)

B = { William , Jefferson ,Clinton } (1,0).,(1,1),(1,2),(0,3)

1 b
1ndet1nay A uaznay B azilulumuieuluis 3 nsdife
o 4 A & oA = w ¥ W
1 mmdsingilutho¥enquituguvesia 2 aguitugn  Simsiudeuduly

anvuzimwsn@eudonu lduasivinanmiiy muaunsh 3.1 dwaaslugili 3.16

A — | president | william | jefferson i (0,1}0.2)

B = pwilliam | jefferson| clinton {  (1,0)I,1)1.2)0,3)

a gt i T A 1 4 & A Vo
31J'n 3.16 maunm'juﬂgsauﬂwmﬂw‘naﬂqnwujm'nmmﬁﬂmuu‘naummu"lﬂ

2. nmsnilumnFnuoanguoos (B Cluster) 1IN 1 10AmM3  HumnFnvos
NQUAULDY (A Cluster) fanaasluaums 2

3. Aumiaresm luenasReINUIZADUTENADAN HAZTAINUIVDINGY A V2ADI
HouNIMToUINATIANUIVEINGY B IMIAY 1 MM 9INAI001@ HLIeIngu A e
Awmian 0 Twenasnl uagdumuan 0 luenasn 2 Aumisueanqu B o Aumuan 1

= ° oA = & ﬂ & A Vo o '
Tuwenmisnl nazgdwmiah 1 lwenas 2 FudullawSeulumsiFeuaenuvesdumis
A luenmas
ar ' ¥ ' dll c; ar n‘: Y a '

1M1 nau A uazngu B i hlmwideulvluaumsii 3.1 dnfudeaings
n’; " 4 1w 4 T [l ‘ ' ] o @ o 4
nageanquundeuaeny e ld ldnaulniuaythe¥onqulng Awaaiwadaninmisyeuthe

A " ] 1A Yo A
Fonquuazngulminldsvuie

A® B ={ President , William , Jefferson , Clinton } (1,1),(1,2)

'

4' ) ' ] - a{a d-l 1 -r:ll = d’! AI! ' =
de'ldnquing  Aenquiniithe¥enguiiasinninms@euthosenqunse  phrase
' ¥ Y w by P - ' Y =
VDI 2 NQUIBNEITIUIAIONU ua’aﬂmmi‘luﬂw‘mnquma phrase T wiounumsilaou
o 1 o 9 o 1) c{ 4 9/ o:; d‘l d'l. o d' ﬂ' U d‘ =)
ﬂ'll,l'H‘LN‘U'ENﬂ'IIﬂUﬂ'lﬁ‘l‘ifﬂWLLHNQV]Q'QHTIHJ']LWIHW !.WEILW?]SBQ?']Jﬂ'l'il‘lﬁ’)ll{]'l&‘lﬁ']ﬂij'u‘ﬂﬂ'ﬁlh

J ~ o " o o o o L\ s _ " -] 4 4 ] ]
udn mszdumisvesduiuiliodidgaonmsaaduiszuuezimsifenthosondu wu
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{ William , Jefferson , Clinton } (1,0),(0,3) uaz

{ President , William , Jefferson , Clinton } (1,1),(1,2)

Autaasdotmsiinguininnmadeutheseongu lugli 3.17

William jefferson clinton
William jefferson clinton

(LOXLD(1.2)03) (1.0)03)

wiangulmidu

q‘ o ] 1 1 " A a‘ '
31U 3.7 uaasdiegnansuisngulninnmsiseuthosenqu

2 d 4 A A ' ' o > Y
wennus lumsigenthe¥enquiiodumngulnt aszuaumsiauluduaoui
14
pimsutasiems (Lisy vesnquesnidlu 2 daufe SWUTIOMNS (List) venguinugm
(List_ OIdSTC)  waz@1Auswms (List) voangui ldvinmsigeuthedonqy (List NewSTC)
° ° ' 1t 4 4 ' g Ao w .
Tavazimsthngulnii ldnnmadenthesenguuunulinddusen1sves List NewSTC
& & ' A A a ' o
uazmaouthedengulusevithe¥elinnuuimnniwneves  ngam  Afmualy
¥ b
iWiosdy mahaezihegemiznoluddusonsves List NewSTC minfu msizsisam

3
- o Lo

s/ o _ o v A & J &y 1 ] A & & 1
ﬂUﬂ‘UU'L!il:‘l‘ﬂﬂ’J'Ii.l’ff'lﬂiyﬂBﬂ'lil‘!fﬂllﬂﬂl‘ﬂﬂﬂflumﬂﬂu‘lﬂﬂfpﬂﬂll LUE)ﬂ'I'S%‘h’ﬂ!Jﬂ]U‘HE]ﬂQ!J

.

A v 1 Iﬂ:’ - 14 ' A "oa Yt o v

worumingulmidugaas Ao bilingulaaunsayeudeduldsn nszurumsiauden

i 2 §1WUSIWMSAD List NewSTC uag List OSTC  unw¥oudenuiludrdusions

= A . A o @ o e o @ 1 [ 3

AEINUAD  List ClusterSTC o lldadduanudidgvesnguuazuaainaaodauiu
b " '

Aol dwaasnszuaumaiauluiuaeunisigeutho¥engu (Content Based Combining

Base Cluster) 1431/%1 3.18
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¥ ¥ ¥
wﬁauﬂm%uﬂw%ﬂqu (Content Based Combining Base Cluster)

Step 1: 1191UNY List_OIdSTC
¥ "y A oW Y
1.1 AUMINGUANIUD (A Cluster) mwiou lunquanuuudesiinnueivesthe
FONGUIINAI 1 M
=) 1 3 1 1] d'g
1.2 WfSoumeunquaAnnu (A Cluster) HagNquuoy (B Cluster) 1WDASIVADY
M5M9u 2 nsdine
F=1 :; 4‘1 1 A k) " ] -~ ar 1 1 [ 9
1.2.1 nsdwouthosonguoadenaulnl fensiSuudenguln dithe
FoNquAULDY (A cluster) taziho¥enquiey (B Cluster) Inue1ihoie

'
' -

NYUIMIAUYUIAYDY n-gram tazthe¥onguireuiuludnumz a =b,,a, = b,

a

'
' o )

,a, = b, uaziiwuenasmolunguinddwmusiugounsnuuinnd |
A A ' Yo w w o ar c;. -~ [
1.2.1.1 detimsiFeungy THmidyanual (mark) Auonasimilounu
¥ ' ¥ '
YOIIADINGY INeaUIBNMISIAIHBENMINNGUAY Hekiausunsy
Ed
NNNGUNUFIY
o v v & A v d [T
1.2.1.2 hinguiniii 1dninmsienthosenquinu 137 List NewsTC
1.2.2 nsfiaunguieunisaummzenmsinugoun  dingudeuiithuye
nauilu subset YBINGUAULDY W3BAVIBNAISVBINGUIBBTITUGOUAUNGY
¥ Yoo e A ! o
Ay Sngudesiithovenauilusife
¥ v
1.3 nav o luduaoud 1.1 swndvgasuynngulu List 0ldSTC
o . o ar o ' §
1.4 aUONMINTINTBIMIBTYANYANMIAVBONINAGUNUF Y
Step 2: N1191UNY List NewSTC
3 "y 2 A oA '
2.1 AUMINGUANLLY (A Cluster) mudou lvanueavesthosenquiiniuinni
- 0
n-gram LAZYUIAVLINVAUATIAL 1 A
= U 9/ U 1 Ad
2.2 fSEuMBUNGUANLIDY (A Cluster) 1HaZNGUEBY (B Cluster) NUYUIAAIINYTI
d'! U 1 oas d‘i :é a' " A’l ¥ U [
vostho¥enquiiiu  iMeasisaeumsiFouthesonguineadianguin
RGN 1.2.1
ar pei ' o ~ = VoA P o 3y
2.3 navu i 2.1 sundezngamsmavaaile bifinguiaunsadeunu1don

v ' 4
2.4 avenmsiiiniosmnodydnyaimsaueenaNnguiug Iy

Step 3: 11 List OIdSTC uag List NewSTC 115001

5U7 3.18 nansnszuaumsinuvesmsiyentheyongu
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i]1n‘ifuﬂtmvmmiﬁauﬂw%amjuﬁugm (Content Based Combining Base Cluster)
wedumihodonduiivianwauysal iesnngnAndIovIAves ngram  wazims
Usundsnguinmi  szdaolivnavesnguinaunsizluvmsiidouthefenduiedunings
iy szunszihimsauenmsveangudnivudeulunguingesnds msavmngn
mulunguAunuy (A Cluster) Haznquoey (B Cluster)  szuuse liavendiseensinngy
Twiud uald55msiuaseamnoniodydnusinmsani3nen  ms1ze19d Phrase Buad
aunsaiwondeldsn  Fezdaulidanmaiudouvesendisannunziiesasimsiuden
YDADNTITANDY dawaliszauvesiuuenatsilinsatunudesns  (irelevant
Document) nwlunguanasaiulidoauny ﬁqﬁuqmmmmmdm:q&ﬁu NS 1zHeNaNs
fnssfuanudoamsganinendsii inssfunnudosns  uazaunsadsanguldgndes
(Precision) N3 VUMIIANGUNANS FUAUAY Suffix Tree Clustering (STC) Tugtuuu@ay

msnsadumiavesmluenmsfoaiy  dwandluaunsii 3.1 ietleadiu

v

= 4 4 ' o 1& - o { 4 1
anuAanmalumaouthodonqu  msizunaTuendIniieg  eniidnansasoune

s 3 " = 9 ] ] U é Ai Qs A‘. Y ar " ] [}
ﬂ‘LIllﬂlmﬂ')'lm‘ﬂl.l'i]i~1llﬁ’)ullﬂ‘]iﬂQﬂﬂﬁ1ﬂ1iﬂl‘ﬂﬂllﬂul1"|81ﬂNuﬂﬁ1ﬂkﬂuﬂ?}ﬂlﬂﬂﬁ'}i1ﬁu 19U

A = {transport , property} (1,34),(3,53) uag

B = {property , pure} (5,34),(4,53)

nsdisud 2 ﬂ'cju‘ﬁlfugmﬁi’]w%anfjuﬁmminﬁanﬁu"lﬁ' wazienasfidumndn
Tunguiuenmaidordiu udidogdumiinsiFoudofuues phrase 2 nfjnﬁyugmﬁyﬂx"hj
Qm%ami’nﬂu phrase 188U mszienash 53 uaz 34 11819 phrase * transport
property pure ” 3IUAUT4 ﬂuﬂsmgmmﬂmanmsﬁ s3 iy udluenaisii 34 oy
1J51ngﬁ’aﬁy Ao * .dumiishi 0.. , transport , property , ...AMMYUSH 3., .. Awmad 4., |
property , pure ” szifiuhduisvesdt hinedy dnfuis 2 nqulinasgasamdiiungy

IAUINU

3.2.3.1 nsgimsaunguéstiazauenmsnulunguy

. o [y Qs &

a1 lumsMauLazaadnsINsTNUFOUVBUBNAT  INTIZBNTITHHDI

3/ i v - 1 T 4 =) J by Y]
Ysng ldunnd 1 nguenas wieewnanldinenmanilaeniiiieniaeandesiunaiy
TS uamMsiuFeuveuonmssuunizi Idaunmnsemnnugndesvesnguanaa
oaasIuNguUAZSwAMENMIAINUFoUiY  uazaanallumsiszuiana  msTangu
HaMsAUAUAI Suffix Tree Clustering  uualval  Salimsaungunieauenansveengu

i v - U : - (-] T 9 - & 1 ﬂ "
vou  launguoesienguitugiui ilsngudunuuuaziitheyenquily subset  voIngu
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Aunuumsethodenduiiudider  msaunduuioauenmsvosngudeviidiionlumsay
ﬂfjllﬂﬂﬂil’lﬂﬁ1ﬁﬂ3’)ﬂﬂ15ﬂjﬂdﬂfiu‘ﬁuﬂ1u M3 910 2 N3dife

I, auenmsvesnguiesiiiudeuiuenmsvesndudunuy 1wy

A = { William , Jefferson , Clinton } (1,0) (1,1) (1,2) (0,3)

B = { Jefferson , Clinton } (2,0) (1,3) (5,6) (7,8)

nqu B azgnaumndniimiloudunay A A 2.0) (1.3) nqu B vsmdeaundniiios 2
AAsAD B = { Jefferson , Clinton }  (5,6) (7.8)

3, :umzﬁmﬁaunfju"ﬁuyu B Lﬁmﬂ?umﬁuuﬁumjuﬁumu A uda
151n931Nqu B 7D sub-set ¥BINQY A Tm%zﬁmﬁmJ?hmJi:nauﬁgwuﬂmmnfjmﬁruim
B dlsznoudan thedendy , dumisvesi1 uazmnomuenmsiiuamndnnielungs
aaﬂmnﬁﬁmwmwmmjm{ug1u diowudn theFenduuesndudes (B Cluster) Wanue
viudoufuthodonguusangudunuy (A Cluster) uazienmsiidlumnnuesngy B Nada
{uanFnueangu A

o i 4 g & = & =
AIDINNYUNUTIY B mmmgrmum“lunsmxi‘lu”lﬂmmwu"lwmﬁnmi'n 3:2

A = { William , Jefferson , Clinton } (1,0) (1,1) (1,2) (0,3)
B = { Jefferson , Clinton } (2,00 (2,1) (2,2) (1,3)

v " k4 ¥
nndmedemnysingiluthedeveanquitugiu B dwadumiausnaudadumis
v : o o A ] ' dy a o ' J
qameddudnlsingilutho¥evesnquitugiu A uazamndnyndrvesnguitugu B iy
k4 ¥ 14 3
MNFNVDINGUAUTIU A ANTUNQUAUFIU B 92QNAV0DNIINGIAUIIUNITUYBINGUALF U
¥
ws1ziedngu B ilunqudesueandu A uaznguienmsmaniulaimsUsingdunguuds
" = to 3 o ek = é o F [
Tungu A 39lidwiludeanaamseiingudn datlunmsaannuiudouvesnguondis
< A4 A4 oy ' q o o 4 . A&
mageuthosenguiedumingulmiluduaeumsi¥enthosonguiugiu (Content
s B [ 4 | 4 Y oa : . ' ”
Based Combining Base Cluster) 3330 HAunuthosenguiuissimiethosenquianysal
' & a o L4 y '
YOINUIONTS  FININANYNAAANUANYIIV0IThoFONGUAILYIAYEY n-gram  HAZMS
AUNGUIDUNS BAVIDNA5VBINQUEBINUFOUNUNQUALLILY WHIWAAIUIUNG LAY
¥ ¥
PNAYINGY  WieunaadasImsnudeuvesenmsiimnnuhl  hldmianugndes
¥ 1 1 Ix o lﬂ' ) ar
(Precision) @au  Auamvsangudengavuau lldrumsizoasweuenarsi luasadu
0 ¥
ANUABINITARMIAL AIfBE1aNIshauaeae T
o ' £ o 1 o o
f06199INENAIs 5 1BNA15 FUTuNansAAUIINAII “ Jefferson Clinton » #ai)
' 1 P o L 4 v
nguiuguuaaslumseizg szuveziimsduninguAnnuy (A Cluster) ¥3dveiinue1)

TheFonguunnndi 1 f1 910M15199 3.1 GUANHVVNGULINABNGY william jefferson clinton
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U c; -~ 1 ] Y o - t!'l cl
llﬂxﬂ?}ﬂﬂlﬂﬁﬂlﬂﬂﬂ@ﬂﬂﬂﬂ (B Cluster) H.fl'J'ﬂ'Iﬂ'i‘iHEU‘]JWIU"IJFI'I?JNﬂuvl'll'UﬂQﬁUﬂ'Iﬂ'I 3.1

' & A oA Yy oW ° -
Lmzm'iallﬂqmmzm‘il.‘lfiujﬂ'IU‘BE)ﬂE}lJI,W‘EﬂH"lﬂﬂE}ﬂWN ﬂquﬁﬂ@”ﬁﬂ15ﬂ141u1uﬂ1513ﬂ 32

MI19N 3.2 uﬂmwamiﬁwmua:wamﬁ'ﬁwmmmniju A = william jefferson clinton

Num. Common Phrase (Cluster Label) | Document(position,doc) HUWLYY

1 william jefferson clinton (1.0)(1.1)(1,2)(0,2)

2 jefferson clinton (0.4 Qnamanmsﬁ‘f’u
Founungu A Wiz
thefendu B 1w
sub-set YVOANGN A

3 jefferson clinton document (2.2X0.4) ‘lu'ﬁ%amws 1= AIEN
494 B cluster 1y
ANV A cluster
Tinnnd 1enas

4 | clinton (1,4) gﬂaumnmsﬁﬁu
FOUAUNGY A W31z
Hhodondu B iy
sub-set iJENﬂEiiJ A

5 clinton document (3,2X1.4)

6 president william jefferson (0.1X0,2)

7 document 4,024

1INATNN 3.2 9TNUIINGULRY (B cluster) NTThoFonguindouiunguiunu (A

q’: - ' 31 L = A v ,ﬂ vy ' a
cluster) ‘VN‘Hllﬂ‘HiﬂE)’lﬁ]ﬂ'ﬂ'l')vlﬂ'l'lﬂq&lﬂﬂ{m{]'lﬂ‘ﬁﬂﬂqnl Usub-set ‘umnqmmmmmﬁm‘nﬂ

¥ ' id_] 'y
YoINqu 1Ty sub-set YDINGUAULLIY

sTuvvzRIMIaenmsIiudeufunguALLY

¥
i ImMtIveIivenInnguies M loaimsnudeuvesonmsanas

P o ' g ' = ﬂ oa oo
WOMTMANUYDINGY A TUTAAY NN A ‘i]tQﬂl"]JﬁU‘LIL uﬂqunﬂumnmmunﬂw

. ' ¥ " 1
Fonaunnnil 1M1 uaznguiiAedausnguil 1 fenqugaioziiungy B 91nmisiai

¥
32 nquﬁmmuﬁﬂﬂqu * jefferson clinton” Wag NQUUDY “clinton” Qﬂﬁﬂﬂt}lmﬂ"lﬂ W9

¥ ' ¥
thusenquindeusuihodonqu A sianua  uazamndnniolunquyndaiumndnuengu

A fnaaanan1snianulumsan 3.3
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M13190 3.3 LAAINANITHIUYDINGN A = jefferson clinton

Num. Common Phrase (Cluster Label) Document(position,doc) | HUIUING
1 william jefferson clinton (1,0)(1,1)(1,2)(0,3)

2 jefferson clinton (0,4)

3 jefferson clinton document (2,2)(0,4)

4 clinton document (3,2)(1,4)

5 president william jefferson (0,1)(0,2)

6 document (4,2)(2,4)

HADINAIT1T 33 NGUANLULNAUADIIRBNGY * jefferson clinton document” 1102
ﬂdndauﬁgﬂauﬁqﬁaﬂdu “jefferson clinton”, “clinton document” lmxﬂfill “document” INT 1
thegenquinudousuihedendy A Wavua uazanFnaolungunaduiiumndnveangy
A Ml maunguaeluddusiomsve List OlSTC AUMABIMNIAL 3 NQU AaLTAINANTS

Mwaulunisiah 3.4

319N 3.4 LAAINANTS ﬁN’Iu‘lJfNﬂEj:lJ A = jefferson clinton document

Num. Common Phrase (Cluster Label) Document(position,doc) | HUWLHA
1 william jetferson clinton (1,0)(1,1)(1,2)(0,3)

2 jefferson clinton document (2,2)(0,4)

3 president william jefferson (0,1)(0,2)

91NA15190 3.4 NGUANIUD ( A Cluster) ADINABNGY “president william jefferson”

é =) :!'l " A' " as ' ] -~ 1 o % = ar
Wdllﬂ’lU‘leJﬂ’c}m‘HﬂuﬁBﬂUﬂunﬂU (B Cluster) ADNQY “william jefferson clinton™ luanyue
a, = b, 04 a_=b_ uaridumisvesiudoudonuluenmsduiiuvesignguinnnii 1
¥
1PNES A0 NGUALIUY ( A Cluster) = (0,1)(0,2) 11azNQULBY (B Cluster) = (1,0)(1,1) A4tiu

v W v o ' ¥ A v ar ° o 1 9 o a

nquAuLLIAzngudosRInandesgrieunguitidloiy wazi lnuld 13 ludwosiens

494 List NewSTC sauaniwanisisouthesenguinenumingulniluaisan 3.5
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M3 3.5 uaaawansiyeuthesengunisludidusionisvea List NewSTC

Num. Common Phrase (Cluster Label) Document(positicn,doc) | HU0LHE)

1 president william jefferson clinton | (1,1),(1,2)

o . 4 a2 4
noma 110317 3.18 nszvaumsiinuveanisieuthedonguiugumsisouthe
P 0 Ay " 1 [ c‘-“l d‘l Y A d‘! ] d’i
Fongunedumingulvi ndennasisaeuitouly werdignszuiumsiseniheonquiie
Aumnguini  szuvezdimisienthesenquuazadrangulmilasmsihangnveangui
o 3 o o o 1 o o ' = " ' n’j a o
niFeutunieutuimiswesmnaniwuiiuaundnvesngulng - weunwavaumndni
£
ar ! A " 1 s ' ‘é = ]
milouiuvonqudnnuuuazngudeseenvinnguiaengy  Fmsavaunsnnielunqy
Y o St o A 4 o o ¢
AUUVY (A Cluster) HAZNQUEDY (B Cluster)  1$35MINuAT0IMUIOHTOTyanual (Mark)
Y ' @ e = & oA o A N Yt
msauMnou Tavez luauluiufimsizeniithesenquovqnannsasounsldaon uazey
" ¥
avlenmseonINNguilenguAnuURIMINIngURUT MY AuaAIRIeu1 Iy

15199 3.5 uag #an13n1ulunisen 3.6

il v b " . ¥
M13197 3.6 LAAIRIDE1INS mark tONATNABIgNAVRAdeMIFouthuTenqgy

Num. Common Phrase (Cluster Label) Document(position,doc) | HUULHE)
1 william jefferson clinton (1,0)(1,1%)(1,2*)(0,3)

2 jefferson clinton document (2,2)(0,4)

3 president william jefferson (0,1*)(0,2%)

¥ ¥
msﬁnm“luuuwaum‘ssmnqnﬁugm (Content Based Combining Base Cluster)
i " £
waugaiile hitimsavnquuseauienas  waz luiimsswnguinugiulaluseumsiiam
] [ v ¥ L4 '
wnmshgnituniesmiuieaufiaszgnauiia il uaznquil bitlienasniolungquezgn

¥ ¥ .
avnaldoruiu dwaaamamssaunguiiugiulunisen 3.7

M1319N 3.7 uaaanguaandon1o lud AU IeNIsve List OldSTC

Num. | Common Phrase(Cluster Label) Document(position,document) U

0 william jefferson clinton (1,0),(0,3) 2

1 jefferson clinton document (2,2),(0,4) 2
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s d 3.5 uaaswamsigenthodongunoludidusonIsues List NewSTC
waz 37 uaasnguasmaenoludidusomsves List olSTC  dioludidusonisves
List_OIdSTC tag List NewSTC hifimsnszinlaqiiaiu 11991 List NewsSTC iNvangy
Fn dewnsaivi 2 dwunenmanswiuiud i unemsiReife List CluserSTC &3

taaanalum519n 3.8

M3139M 3.8 uanangun1o lud1ius1vn15904 List_ClusterSTC

Num. | Common Phrase(Cluster Label) Document(position,document) IUIU
0 william jefferson clinton (1,0),(0,3) 2
1 jefferson clinton document (2,2),(0,4) 2
2 president william jefferson clinton | (1,1),(1,2) 2

nInfegenMI 5 mnmsﬂmﬁu'jlmss'Junfjmﬁugmﬁau content  based
combining base cluster fT']iJ]iﬂﬁuﬂﬂﬂ’lﬂ%ﬂﬂEiljﬁﬁj'lﬂﬂwvl‘ljiﬂﬂﬂﬁ‘l.‘ﬁﬂﬂﬁﬂ n-gram mlw
ﬂw%"aﬂfjnﬂuysnfmnﬁﬂsmg”lumnms YUIAUAZTILIUNGUIDNATAADY ABITZUUIY
v‘hmsﬁ'ﬂﬁwﬁummﬁwﬁ'ﬂﬂmﬂdumuﬁumumiﬁmu“luff'mﬂmmsﬁﬁ”ﬂﬁwﬁummﬁwﬁm

‘UENﬂiiLI (Ranking content based cluster)

3.2.4 -i"l"uﬂaum-sé’ﬂﬁﬁnmmmﬁ’ﬂgﬂmnq'u
MIAAVANUAIAYVDINGUDNTT (Ranking content based cluster) ﬁ“l@'fimmisanﬂfjn
ﬁ'vugm HumsuaaanansIanguamud A uAZINUANYAIAYYDINGUBNNT 510911
3"uuﬁuﬁyaﬂﬁﬁwﬁ'mmufhﬁ'ﬂg&lmnfjmﬂnmﬁ VINMsHRIST 3 adulszneumu
HUINNUAAYDINUITUIT 0 “Learning to Cluster Web Search Results™ [5] 13znaudan

1. the¥fenqu (Cluster Label) mssadauanudingnguazlinnudayivihose

Hda o

nidnuazily phrase NHvwaliorudu unnhdufeimsethesenguiniianueinny
a Ao 0 e & 4 deao o o
Al Mg phrase Bonmadmuninanidm taznsniathofeiiidnuuziiuditor o1

nateranmavesmsianguluSewmnumuie  Iwunguends¥e  new  DIUAANININ

"
A o 1

NI “news” Usngeghuonas uaz AMIANMDN “New York” 15Ingoagiu
s mszszunliannsouen’ldi “news mvndiidnammnela dnfuszuuiean
anudiduosnduiiithofonquiluduies  Tasmsldaziuuanuddgiiu o azuun
wazthoFenquitenanng mmﬁm}mmnmiﬁgmmmﬂmiﬂ?amﬂmiﬁyqﬂtjuﬁamnmiﬁﬁ

n; = o & = o 4 =) oA o w 9
IHBHUAUINU wsmi‘_lumnmimmnu m‘lunﬂszTu‘uumﬁﬂwaiumﬂmuq
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2. Swamenmsiiluamndnnelunguiendis ruanudiyvenguiendisey
J 'aw o = ' d'. Y1 : a AQ ' ] o
yuagnuimuamdnamelunguienas  weldaniminan ldinguuinalvgludnvas
1 U Ll 1y d‘ o ‘;
494 phrase 1nnInauvinalnauaitheyedluduao
3. aesvnszuuldanudAgiy  phrase  mnANIAuALY  eAeedadiay

s

anudiigueangy szuuTaldanwuiues phrase MlsngluenasiidumnFnvenguilu

o a

s

FAMMuAnNUAIAYVEINGY  TAUMIN invert AMWAUDY phrase  AemsnIfAAzILY
AMWEDY  phrase  aRnnwiINAIMIWFUMIARATILLAIEIARUeINGY 1D
floafu phrase #inwAlwenasiwinn usewily phrase 7 hidamanelums
UGy 1w lusemsienasiinauenmsianua 100 enms  uaziiond1sii
phrase p, U5InQog$iuau 90 1onms ufAe phrase p, v¢ lifis s uunlumsiangu

¥ ' ]
AMUAIAZIUY (1f (p,,d)) YDA phrase LAAAIAI  AIAUNITN 3.3

tfidf (p,.d) = (1+log(tf (p;»d))) *log(1+ N/ df (p,)) (3.3)

o (1if (p.d)) AB WIUANUDVY phrase p, TUENMS d

df(p,)
- ° u’;
N 19 UIUDNMTNIHUA

8 $IUANUDVEUBNTIINY phrase p, Usngey

Sk

o ¢ v o w o w ' o q¥ 1 dAny
nnesalsznoy 3 esAdszney lumsdadwuanudidguesngy i ldnquinla

o w ' 1 | v Y ]
uaaswaluddudug Aongquuwnalue Aithovedly phrase 1Az phrase vzAvalsIngey
amoluenmsidumnFnvesnguluswouimumzay  awmdnmsfanziuunnudiny

YDINQY AIAUNITN 3.4

s(m)y=[d|*f|m, |*Ztﬁdf(pi) (3.4)
0,if |pl=1
Slm, =1 plif2<m,|<8
a,if |[pl>8
de  |d| Ao swawendismolungy

Im, | #o Swaudiflanglutheyongs

tfidf (p,) AiD M invert ANWDVDY phrase N5ngaglungy
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AIDUNMIAIUINAT  £fidf (p,) YDINGY jefferson clinton document TwioNA15N 2

¥ '

U5In9A1IN “jefferson clinton document” 1 A53 A1t p, .d) =1 uazimIwenash
151n9A191 “jefferson clinton document” ADIONAT 2,4 A1 df =2 INTAUNSNS  LINY

¥
aluaumsaail

tfidf (p;,d) = (1+log(tf (p,,d))) *log(1+ N / df (p,))
(1+log(1)) * log(1+ (5/2))

(1+0) * 1.098
= 1.098

VNUUINNMTIARRUANUTNYAWN5 1Y phrase VOIAUMITN 6 aNTRIAMAD

¥ "
o as o o

ANUAIAYVDINGUVBUDNTITAIVIING 5 18NN35 Aauaaawamsdadvnluaisiad 3.10
l.ﬂﬂm'i‘?;O : Photographs William Jefferson Clinton
mnmsﬁ} : President William Jefferson Clinton
I,E!ﬂﬁ‘liﬁ?. : President William Jefferson Clinton Document
Lﬂﬂﬁ'l‘i‘ﬁf& : William Jefferson Clinton

1ONA1ING : Jefferson Clinton Documents

M3 3.9 uaawamsIAaIwuANUAIAYVDINGY

Num. | Common Phrase Document s(m)

1 President william jefferson clinton | 1,2 2%4%2.196 = 17.568
2 william jefferson clinton 0,3 2*3%2.196 = 13.176
3 jefferson clinton document 2,4 2*3*2.196 = 13.176

3.3 §179819MIMNTHYDIDaNDI NI

VINNTZIUMTILYIMI TAnauRaMIFuAuZesWTIMI adaness Ty
(A New Suffix Tree Clustering Algorithm) c‘ﬁui'flunsw’Jumsﬁ‘mu'luummqmﬁmﬂfju
(Merged Clusters) nuyIna nmmsiﬂnfcjuwamsﬁuﬁ'u (Web Search Results Clustering)
wolinguionansiidnuasamznzennniy - Suansiiodimsauwesdnoifmso

" W &4 i 3 )
AITUIUNSMIOU  AddptnaenasFaiunamsduduaind i« Clinton » 9105211

i
o

Ay A ° &y
duauLo gOOglC.COm 7 UIUIAU 19 WaNTaUAUAIY
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1.Hillary Rodham Clinton, Senator from New York Official site, including information about
New York, biography, constituent services, contact details, committees and legislation, issues,
news and speeches, links, and latest events.

2.Biography of William J. Clinton Short biography from the official White House site.
3.Welcome to Clinton County, NY! Links to government agencies, schedule of events, weather
forecasts, and a photo gallery of the area.

4.Bill Clinton - Wikipedia, the free encyclopedia Encyclopedia article on Clinton's life and
Presidential administration. Includes hypertext links to related articles.

5.William J. Clinton Foundation Charitable foundation organized by President Clinton, focussing
on global issues of health security, economic empowerment, leadership and citizenship, and
racial, ethnic and religious reconciliation ...

6.Village of Clinton, British Columbia, Canada - Village of Clinton: P.O. Box 309, 1423 Cariboo
Hwy, Clinton, B.C. Canada, VOK 1K0 E-mail: admin@village.clinton.bc.ca Phone 1-250-459-
2261, Fax 1-250-459-2227

7.Clinton County welcomes you! — Clinton County, Ohio ... A growing community answering
the challenges of merging rural and urban ideals. Includes list of county agencies.

8.Clinton Community College 11.18.05 CLINTON COMMUNITY COLLEGE BOARD OF
TRUSTEES MEET Read more Click here for more campus announcements Prospective Students
About our area Admissions Continuing Education College Catalog ...

9.Village Of Clinton: [Digital Towpath] The Village of Clinton is 218 years old! The picture
below is the Gazebo in the Village Park News: 2nd Annual Sotrmwater Management Report May
31, 2005 The 2005 Annual Stormwater Management Report is ...

10.The Clinton Herald, Clinton, lowa--Homepage Local and sports news, classifieds, business
directory, obituaries, weather, community information and advertising details included.
11.William J. Clinton Foundation President Clinton in the News: 1/01: 60 Minutes Transcript:
Bill Clinton's Efforts to Combat AIDS Worldwide 12/13: Announcement of Partnership with Viet
Nam to Fight Against HIV/AIDS 12/07: Announcement of ...

12.Welcome to Clinton, Massachusetts Includes local headlines, town calendar, facts, forum,
history, and images.

13.Home Page Includes downloadable accident reports, citation payment, bike laws, and local

advisories.
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14.Clinton County, Illinois--Home Page Government site offering information on the county
board, offices, meeting calendar, local municipalities and townships, historical society and
museum, war memorial, county fair and 4H activities.

15.Clinton County Government Includes information on departments and services.

16.Clinton Presidential Materials Project Clinton Presidential Materials Project introduction page.
The Clinton Presidential Materials Project has become the William J. Clinton Presidential Library
and Museum. Visit the new web site, http ...

17.Link to Article Iraq repeatedly blocked UNSCOM from inspecting suspect sites. Iraq
repeatedly restricted UNSCOM's ability to obtain necessary evidence. Iraq tried to stop an
UNSCOM biological weapons team from ...

18.The Official Site of Clinton, Mississippi Official city site. Features information on the history,
government, landmarks, schools, and attractions.

19.Clinton County lowa Home Page The official Web Site for Clinton County Government. A

portal to information on elected officials, departments, and services provided by Clinton County.

90 19 HamMsauAuN1AN google.com  HoABIMTIMIHILNTZUIUMININY
o i A Y Y w o o aa ' .
YoIMITANguUHAMsFuAuAFWHINIAdmAD s Inl (A New Suffix Tree Clustering
v ¥
Algorithm) £ABIIUIUABLNITIINUAIAD 1]

'
@ o

1. Sunpumsih Pre-processing  uiiiumamidadait lufiss Tominonssanquna
MIduAY H?aﬁ15ﬂ§muaﬂyauﬁim Fmlimsiaudosiundesnmlumalszuana
fursdsiiaansoaveenl1d  uazmisennuilunmsha Y NIINIARIAY
TydnbaiA1eg |, M13711 Stop-words 1AZMIT Stemming Words #alaAINAMIINLUDY
'Ifuﬂimﬂ‘l‘iﬁ'l Pre-processing ﬂﬂvlﬂﬁy
0 [hillari, rodham, clinton, senat, new, york, offici, includ, inform, new, york, biographi, constitu,
servic, contact, detail, committe, legisl, issu, new, speech, latest, event]

1 [biographi, william, j, clinton, short, biographi, offici, white, hous]
2 [welcom, clinton, counti, ny, link, govern, agenc, schedul, event, weather, forecast, photo,
galleri, area]

3 [bill, clinton, wikipedia, free, encyclopedia, encyclopedia, articl, clinton, life, presidenti,

administr, includ, hypertext, relat, articl]
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4 [william, j, clinton, foundat, charit, foundat, organ, presid, clinton, focuss, global, issu, health,
secur, econom, empower, leadership, citizenship, racial, ethnic, religi, reconcili]

5 [villag, clinton, british, columbia, canada, villag, clinton, p, o, box, cariboo, hwy, clinton, b, c,
canada, v-k, k, e-mail, admin-villag, clinton, bc, ca. phone, fax]

6 [clinton, counti, welcom, you, clinton, counti, ohio, a, grow, commun, answer, challeng, merg,
rural, urban, ideal, includ, list, counti, agenc]

7 [clinton, commun, colleg, clinton, commun, colleg, board, of, truste, meet, read, click, campu,
announc, prospect, student, about, area, admiss, continu, educ, colleg, catalog]

8 [villag, clinton, digit, towpath, villag, clinton, year, old, pictur, gazebo, villag, park, new, nd,
annual, sotrmwat, manag, report, mai, annual, stormwat, manag, report]

9 [clinton, herald, clinton, iowa-homepag, local, sport, new, classifi, busi, directori, obituari,
weather, commun, inform, advertis, detail, includ]

10 [william, j, clinton, foundat, presid, clinton, new, minut, transcript, bill, clinton, effort,
combat, aid, worldwid, announc, partnership, viet, nam, fight, against, hiv-aid, announc]

11 [welcom, clinton, massachusett, includ, local, headlin, town, calendar, fact, forum, histori,
imag]

12 [home, page, includ, download, accid, report, citat, payment, bike, law, local, advisori]

13 [clinton, counti, illinoi-home, page, govern, offer, inform, counti, board, offic, meet, calendar,
local, municip, township, histor, societi, museum, war, memori, counti, fair, h, activ]

14 [clinton, counti, govern, includ, inform, depart, servic]

15 [clinton, presidenti, materi, project, clinton, presidenti, materi, project, introduct, clinton,
presidenti, materi, project, william, j, clinton, presidenti, librari, museum, visit, http]

16 [link, articl, iraq, repeatedli, block, unscom, inspect, suspect, iraq, repeatedli, restrict, unscom,
abil, obtain, evid, iraq, stop, unscom, biolog, weapon, team]

17 [offici, site, clinton, mississippi, offici, citi, featur, inform, histori, govern, landmark, school,
attract]

18 [clinton, counti, iowa, home, page, offici, web, site, clinton, counti, govern, a, portal, inform,

elect, offici, depart, servic, provid, clinton, counti]
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b ¥ 1
2. FUADUMIMHUANGUWUZ I Adnaawamsiinauluaisiai 3.0

" ¥
M3197 3.10 HARINANSHIHUANRUNUF Y

No. ntjuﬁv'ugm dumaAmazenaIMelungy
(2,0),(3,1),(19,2),(1,3),(0,4),(4.5),(0,6),(0,

0 clinton 7),(8,8),(0,9),(1,10),(7,11),(2,13),(2,14),
(8,15),(1,17),(6,18)

1 clinton counti (19,2),(1,6),(0,13),(4,14),(0,18)

2 clinton counti govern | (0, 14),(8,18)

3 clinton foundat (2,4),(2,10)

4 new (4,0),(9,8),(19,9),(12,10)

5 offici (6,0),(6,1),(0,17),(4,18)

6 includ (16,0),(7,3),(3,6),(11,9),(16,11),(3,12),(2,14)

7 includ inform (7,0),(3,14)

8 inform (8,0),€13,9),(6,13),(4,14) ,(7,17},(13, 18)

9 biographi (11,0),(0,1)

10 servic (6,0),(13,14),(17,18)

11 detail (15,0),(15,9)

12 1ssu (18,0),(11,4)

13 | event (22,0),48,2)

14 william j clinton (1,1),(0,4),(0,10),(13,15)

15 j clinton (2,1),(1,4),(1,10),(14,15)

16 j clinton foundat (1,4),(1,10)

17 welcom (0,2),(0,6),(2,11)

18 welcom clinton (0,2),(0,11)

19 counti (20,2),(2,6),(1,13),(5,14),(18,18)

20 | counti govern (1,14),(9,18)

21 | link (4,2),(0,16)

22 govern (5,2),(4,13),(2,14),(9,17),(10,18)

23 | agenc (19,2),(6,6)

24 | weather (9,2),(11,9)
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No. | nguiiugiu dumraiazienasmelungu
25 area (13,2),(17,7)

26 bill clinton (0,3),(9,10)

27 | articl (14,3),(6,16)

28 presidenti (9,3),(1,15)

29 foundat (3,4),(5,10)

30 presid clinton (7,4),(4,10)

31 villag (0,5),(5,8)

32 villag clinton (0,5),(5,8)

33 | commun (9,6),(1,7),(4,9)
34 board (6,7),(8,13)

35 meet (9,7),(10,13)

36 announc (22,7),(13,10)

37 report (22,8),(17,12)

38 | local (4,9),(4,11),(10,12),(12,13)
39 calendar (7,11),(11,13)

40 histori (10,11),(8,17)

41 home page (0,12),(3,18)

42 | page (1,12),(3,13),(4,18)
43 museum (17,13),(18,15)

44 depart servic (5,14),(16,18)

45 site clinton (1,17),(7,18)
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ﬂ’r’ A A ' Ay J 1 A~ o [
3. dupeumaonthedengu  wedumingqulnminthofelinowauysal 4

paaInanIIMIuluaIsean 3.11

= A .
M1319N 3.11 uaﬂwammmm’]w%aﬂqu

No. | the¥engu eAasMElungy
0 clinton [7,9]

1 clinton counti [2,6,13]
2 clinton counti govern [14, 18]
3 includ inform [0, 14]

4 william j clinton [1,15]

5 welcom clinton [2,11]

6 link [16]

7 bill clinton [3,10]

8 presid clinton [4,10]

9 villag clinton [5, 8]

10 | home page [12, 18]
11 depart servic [14, 18]
12 site clinton [17, 18]
13 william j clinton foundat [4, 10]
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¥ '
4. Tunpumsdaduanudingvengy  fdaaswanmsiauluaisied 3.12 Tey

wamstadIAuaNNdIAYAwaalua1en 3.12

M13199 3.12 HAAIHAM S IR UANNTIAYVDINGY

No. | thufengu wnesnolungy
0 clinton counti [2,6,13]
1 william j clinton foundat [4, 10]
2 villag clinton [5, 8]
3 clinton counti govern [14, 18]
4 william j clinton [1,15]
5 includ inform [0, 14]
6 welcom clinton [2, 11]
7 bill clinton [3,10]
8 presid clinton [4, 10]
9 home page [12, 18]
10 | depart servic [14, 18]
11 site clinton [17,18]
12 | clinton [7.9]
13 | link [16]
Tuynae lazndaiia msmaneazHantsnAaesiugadoyaminmaanaiy

]
o

o a o ;’ = A 9
ATEVIUNITNINIU (Algorithm) YDINUIVWU LAZITUIVUNINLIVD
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NITNAaddtiazHan1INaas

‘luuwﬁyﬂzﬂfinﬁwﬂ%y,amﬁumsmam mInAaes uazHaminaaes suilums
nfisumeuilsz@ninmmsianqueamsduduszunamaiin - Suffix  Tree  Clustering
(STC_Original), Suffix Tree Clustering FAUAVINAUA n-gram (STC with n-gram) (1ag A New
Suffix Tree Clustering (New STC) TAsNILUIUNITNINUUDI A New Suffix Tree Clustering

¥
(New STC) WumanuIsoniiui

4.1 maYalszansmmmanauvesluna

midaszaninmmsiauvedluea  1alFarialszansamnldluauidona

Vv
Taviiswaziduanne 11

4.1.1 MIalszanEmmanugneies

o e s oA .. ' - [ 9/
ariaszannmnnugnded (Precision) H3991TUNTUBNAITNATINUANLABINT
= = v o ' -y = e o :tyé s
(Relevance) fomsdsziiuanugnasslumsiangueansdudy 510013 3oRui¥ 1y
1NATTIUANNRNABININMsSsufsuramsdanguAtszuuAUAUANHUE Directories
- ot o 3 v o A o =) 1 =
Search Engine NIM3IANGUHAMITUAY A8 BIAD Dmoz.com  AUIAAITWAZIDBUATIUN

1¥iannugndealugii 4.1 uazaunisi 4.1

Precition

51l 4.1 namsdunl§ianmnnugndeslumsdanquuanmsdudu
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P@N ="—— (4.1)

Taoil ¢ fAonquupuenaisnin laouywd
R ADNQUUDABNAITNIATAUTLUDUDI A New STC Algorithm

N flodIunguienas

4.1.2 MIADATIANUNUYDUVBIBNT

ariadasimsnudouveusnals (Overlap) Aomsiadiuawendisidsingunni

4 i > 4
NINQUIBNES Aduaadswazidualuannsng.2
Overlap = (c¢/s)—1 (4.2)

TaoN ¢ 7D WATINYDITIUIU snippets TUHAAZNGY

¥

s 71D 914UV snippets NINUA

4.1.3 a¥adszansmmauanunasunguMsIangu
ar¥alsz@ninmduanunnounqumsdangy (Coverage)  ADMIAIMIMIINIY

v ¥ '
namsdudunansodanguldviowanisdudunmus  Awaaiswazidoaluaunisn 4.3

Coverage=als (4.3)

Tauh a 79 $1UIUVDI snippets NYNIANGY

¥
s A9 IUIUVDI snippets 19HUA

4.1.4 Miadasuenas linsanuanudesmanelungy
Ariadasuonais linseanuanudeenisnielungu (rrelevant Documents) Ao
3 " "
woasudleunelungqy  MnAssniona1sNasanuAIuABInIs (Relevant Documents)

AAULAAITWAZIDUA IUTUNITN 4.4
Id= 1 - precision (4.4)

TauN  precision fio oAsIANUGNABITUNIITANGUYBINGY
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4.1.5 MIATZETHIITZHNALNAINATINUANUGDINM U INATIHUANNGBINS
malunguenas
Above ABFITLUTHIIILHINAIVDIOATIIUIMBNTITNATINUANUADINIT Az 13
[ 9 " " a ) P a
asanuaNuABIMsmslunguenas ABIgaaAINIuINYBUBN T AATIN AL
g [ o d' ] ) £ = J r =
ABINITBYHNNINS IWIUBNAITN IATINUANUABIMTTIINAY AaueraIswazivua lu

o
aunIIn4d.s

Above = precision / Id (4.5)

o

Tawh precision o dAsIBUBNMIsNIANQY TAgNABY

s

Id Ao DAV ADNAITN MIATINUANUADING

4.1.6 AINVIANGN
ATIAVUIANGH (Size of Cluster)  ABNIIAIUIUAURAVYOIVUIANGUNANTA DAY
A4 ar d  w Y] " i A o Yo YA Y
anmiaglszmandnvesmsianguranisdudu Aemsssanuazaininuddudu
P =1 @ n’;‘ 4 ar
Tudumsindananmsdudundeams ldazainuazsias 2 aaiumelaeandesny
@ ¢ - ' A Y ' A Y Y A T | W 9
Taglszasananiumstanguranisdunu nuHAaNIsIUAUABINVINANZYIATALND THE

Y Y = W I 1 ° ' a 1 -

duAuansandwamsduiuldheiu - msduiusumavyevanguIIAIIvAzDYA

Tuaunisn 4.6

n
Z €y
i=0

size _cluster =
n+1 (4.6)

Tauh ¢, fio Smwenmsmulungu C

n o $wungu

M5INYTZANTAINNTZVIUNTHNNUYDI A New Suffix Tree Clustering (STC)
v .
weNVINAIIATEaNT NN laesuioludredund) sigaleimnuTnua  (Node) 3o
] o — 9 ] a =) d”w -~ o " o =
TuumnaegmulugnWinms (Suffix Tree)  Tunisriamosiumizoanuinldly
MIMN uazszezna (Time) NiFlunsman mszmsiauludnyuzeou lay

= o \ =1
(Online) Avamuisnldwamsimaulunainsaas)
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4.2 yaveyanlvlumsnaaey

¥
nonuntvilsdeyalumanaaeuluaason 3 gadeya Ao yadoyavoanans

@«

A Y o v v Aa o 1] v
JUAUHITHIU 2 ‘l;jﬂﬂ]f!lgﬂ Hay 1ﬂmaganuanymztﬂumaﬂawu 1 ‘ljﬂ‘llm;l'ﬁ 1110'151’]?1?\6»11‘11

Uszansnmuealuma New STC TavmsifSouiounyTumaves STC Original 1Az STC

v
with n-gram 1/5znovuduswazidvanae li

vV =) by J
4.2.1 ¥AYRYANAMIAUAUNBIUNGUVBI Dmoz.com
ﬂ 3/ A oy oA 3/ o a q’: 5 2 yﬂ Y
WugAvoyAHAMITUAUNAITNINAIBTVIWAUT  (Snippets) a9 1HTuAWMUWBONATS
- I ' . . . Ao ' ) o
Hsawamsﬁmumﬂuﬂqmm Directories Search Engine mwnquwamsamuhuuqm
¥0 Dmozcom Az WMsnaasInanisianguludnuaziAoatuauiTeises A Coneept-
Driven Algorithm for Clustering Search Results [19] Iﬂﬂ‘ﬁm'ﬁllﬂdﬁﬂﬂﬂl:ﬂlﬂdﬂ;m’l’ﬂya
5
ponitlu 3 dnwazauilontonms Usznoudae
o ' o .-_f A =) ar ) 3 ¥
1. anbmzvesnguiendsilienuiiuseudoiiu weldlunmsmadeunnugndos
a ' as = i - | Ay = ¥ o =) -; &
lunmissanguionas ludnvuzilenasveauaaznquiliilonunoatessuniaidonuilui o
ROy 190 WwamIFuAuEes SQL Database 910 3 nauions umadeuAleluiaa
A VoA & a @ o ' £y ¥ ' 3/
enadeunlenmsihuenmsFeudoriulumaaszannsoiangu ldgndeantialaths
[ ' et dw ' @ A [
2. anvuzvoanquienadsiiomuanaeiu  eldlunmsnadeunnugndeslu
" ¥ v
mMsvanguionms ludnvaziienaisvewaaznquiiiionwanaiai 1wy hwansdusui
4 ¥ o 4 = ¢ s & 2 "y o J
INUIWDINVITOINOUWAADT , qUATH LAy MINOUAT FIN9 3 nquAes lulimsddeuves
v ! ' g4 4 o a ¢ Y o - 1
PoyarunquenmsniiienuneINuAeuN IR szneUAIs 5 Nquuey A ngu SQL
Database , Data Warechouse , XML , Java Llla% Text a% Text Editor AINAADIVLADN
. oA 2 i . & y w
viawzngulangquuiianniy el uen®sveai 3 e IuiundImaaeud Y
Tuaaienadeud dewenmsitluienmsiinanduseasifiuanaaiu Tueavzannsoda
! ¥ v i a
naulagndesegluszaula
Y J = dy A 3 EY ar
3. anvuzveInguenmsnilenay  elylumsnaaeunnugnasilunisia
v 3 )
nquenms ludnyuzienmsvesmazngquililoninay wu dnhwamsduAuineItes
v L s ¢ 4 & ' lo A = Y v
AUITDINBUNAADT , QUMW uaz mwouas e 3 naguleeludmitddansdidouves
' ¥ .
Yoyaunquionasiiiiionuioinuaouiuneslszneudis 5 nqudos fe Ny SQL
Database , Data Warchouse , XML , Java 1ag Text ag Text Editor N1TNAQDIDIN0Y
0 ¥ E
RONIINGUH3OVINGY oM IENAISY0INT 3 ievsauiuudImadeudioluing
& ' & 4 . a4 - < e -
Wenagoud  awnmsithuenmsinannauseasninausmuiunaiwglonmiona

A élv e a o " EYl [ v @
nauiionuanIny laavzaunsodangu ldgndosagluszaula
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4.2.2 yadeyanansauaudsmauiuniely Dmoz.com
Wlugadeyanamsdufu (Web Search Results) fia3190nmsdududosidudunioly

@ '

J 4 o
Dmoz.com (Query Word) “H»il,ﬂu Directories Search Engine ﬁﬁmimwamsﬁuﬁ’umﬂﬂnqu
o Yo a > % s A da o
Tavuywd wazldmoduroduq (Snippets) Hudumuenmaieldlunmsnaassniidnyus
mmﬂamm&mﬁmﬁnﬂmﬂqszuuﬁtﬂuam?%ﬁ’mmsiTﬂﬂzjuNamsﬁm’fu U 301UV
1599 Learning to Clustering Web Search Results [S] 1A% A Method of web search result
clustering based on rough sets [20] Tamadnyazvosmauay (Query Words) ﬁ]u 3
o Vv
anvue Usznavaie
o M b d‘dw o E o 1 d‘? =
1. mdvAunidnuuniufiimig 1y (General Concepts) Fafunaiiaziinnnumuie
Tlufiemafor Uszneudas « Search ™ |, * Computer ™ , “Music” iWenaaeui1 luaa
annsadanguranisduiuldgndesegluszdula esmduduiiudgwing
o Y AA A . 4 o o &
2. MAvAuRTdnvaziduTemwiz (Entity Name)  Famvzianvazilusommiy
U5noUAI “ Thailand ” , “Iraq” , “ Disney ” tiWonadou lumadunsoiangurans
Y ¥ ¥ 1 a A o My o A
duduldgndesegluszavla Wemduduiiumomm
o M Y daw °o_o " : A o Aa
3. mdudunidnyazdusiiiing (Ambiguous Queries) HIDAINUANUNUIY
& “ o - o 0’:
vanvaw UsLnaudin “ Matrix ” SIMUW0HT WATNENIABIAMEAAT M5 0U19ATIOND
P (=Y ' " e a - A‘lv A = ) = e d g o q”
MINUDAUNUN  UNAINULANTD DI S A 1azHAAAaN AUy |, “ Apple ” il
< P -4 - < A a o d a o " .
oMt wa liFounila nseoraninvisdovesnaniainanounumes  uag « Jaguar
& = w o AN A @ o A o A a ow o o &
FINNIWDL TAIATENATDFDIINIT  NI0DIINUIWDIFDVDIHAANUNNITOOUA INONATDY

Nlueaansadanguransduduldgndssegluszavla odmduduiiugidino

4.2.3 uﬂ'ﬁ'agamn Ohsumed Collection

Wugadoyanidnuuziiudonnunn TEXT CATEGORIZATION CORPORA [23]
FaiominnlFlumsnanealunumsiangudonnu  (Text Categorization) 1szneudan
UNAAYD (Abstracts) ‘VINﬂ‘I‘j!.!.W'ﬂJTI'Iﬂ MeSH Categories 143 1991 %9 Ohsumed
Collection [21] ua:m‘iwﬂam‘lmwamﬂﬂ'ﬂﬂyﬂ:ﬁmﬁ’cjmﬁanmﬂmimuiuﬂdu Tavuaazy
nguazdes Lifienasddfoudiu HANSGUIDONNAITINNGUYDI TEXT
CATEGORIZATION CORPORA 1511nguiau 22 nguionms 39u 4,380 10na1s it
naaouh lumamusoianguransduduldgndesedlusedvla  deenms lilswans
s 3 u

¥ '
dudu wioMosuwAug (Snippets) umthuenmsniianvaziludoniuimaunnni so

Rl
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4.3 Aeuayateyanlylunminaasanazwaninaaes

4.3.1 yaveyaena13nalunguenaIsved Dmoz.com

Ysznoudaskansdudusau 9 nguranisdudu saumamsFuAusiuam 479 wanis
dufu fifinnuiRvadesty 4 ilem Usznoudie aeufiuned (Computer) $11 5 ngu
qUAIN (Health Care), 310 (Photography) 1182 AMUUA (Movies) $1U2U 2 NG AauaA

s1vazdalunisan 4.1

M319N 4.1 HAAINGUWANIAUAUVDIYDA91n Dmoz.com

Fongu BN AS CRGIATRUNTY
SQL Database 103 nQuIBNMIszUUTIUTEYA NNYINY SQL
Data Warehouse 33 ﬂfjmﬂﬂ’ff 151na1909 Data Warehouse
XML 14 NN ANA1I09 XML
Java 48 nquionashnatallsuninen
Text Editor 41 NQUIBNAIINNA1I0 Text Editor
Health Care 79 NAMIBNAT NGNS DIGUATHIWINOUYHE
Photography 20 nquienaIsAnanaglnm
NAUIBNTIINNG1IDININUUASTITEI Lord OF
Lord Of The Ring 80
The Ring
AAUIBNA15ANA1IT0INOUAITDA Brad
Blade Runner 61
Runner
37U 479

msnaaesaznamsnaaes wiadeyasenilu 3 dnuus fie

1 ¥
VUADUNIINADDY umaami‘lu 4 FuAdUAD

v
a o

o ' 3 4 o ' o
110511019 (Snippets) VINUAAZNGUYDL Dmoz.com NQNIANGH lavuyud

o

'Y = 3 930 A Y g ' '
vnngqudeyaiidesns  Tavlildmdudu  vududumuenasvewdazngy  Tasms

“

o

"
o

" " ' ' J [ [ ' = @ o A
wimenamunguRIngudeotayngulng wu ngudeyameInunInouasises Blade Runner
Usznoudis 3 ngudes Ao nQu Blade Runner HIOAMI 31 1OAMS |, Articles and
Interviews UIONAITHIUIY 15 1BNAI5 UAZNGY Reviews HBNAITTIUIY 15 1BNAT 69

s 1 U L] — n’)’ l& @ " ‘S..
LaAiIRtINAULAZABT TG (Snippets) FlFTufwmuenasnwlungulugli 4.2
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4 o 12 v <y & v ¥ da A 4

worinlslumsnaassmuyadeyaidens Fulszneudis  gadoyantionuiuiGes
v ¥ " ¥

Ay, gadeyaniitionwanaaiu uazgadeyaniioninay

2 Open Directory - Arts: Movies: Titles: B: Blade Runner - Microsoft Internet Explorer
Fie Edit View Favortes Tools Help

gock - @) - %] (2] (L sewen Virkmoas € G-l B o- B

Sidres

= @] http:/jdmoz com/Arts Movees [ Tites [BBlade_Runner | | Go  Liks *

the entre diectory v

Top: : Tigles: B: Blade Runner (61} Description

Cast and Crew (0)
Reviews (17)

NQUIDNAS

See also

Arts: Literature: Authors: D: Dick, Philip K. (23)

Arts: Literature: Genres: Cyberpunk (34)

Arts: Movies: Genres: Action (20)

Arts: Movies: Genres: Science Fiction and Fantasy (5/)

Games: Video Games: Adventure: Graphical Adventures: Blade Runner (7)

This catcgory in other languages: Snippets
Catalan (5) French (4) serman (3)
Itakan (5) Spamsh (9)

« BladeZone ¥ - Site for the Blade Runner Fan Club. Articles, interviews, comics,
Has a section on the game

~founds, musc, exclusive mterviews, fan fichon and online store

o Al Momne Gude - Blade Runner - Plot synopsis, short review by Lucia Borzola, along wath cast and production credits, awards and related mowies
o Allscifi Blade Ruuner Spotlight - Detailed analysis of the plot, theme, seting and characters of the movie, plus knks to similar movies.
* Apollo Mowe Gude - Blade Runner - Review, ks, and cast nformation

Blade Runner - Very basic but helpful Blade Runner site. One of the ongmal websites, has two mowe chps to download
Blade Runner - Ongnal artwork used in the fim.

ﬂl. ar U ' = \ ::::I d’ d‘l = ar
JUN 4.2 de0hengu uazsnippets molunguitliionuiluiseuRoam
¥
o o =& @ 4 o '
2. WM0B VAU (Snippets)  FalFdudumuenms  EIUNTZLINMT pre-

processing AP Stop-words  lasmsmdamn lulinnuvuie e liimiudasas uaz

=1

M3 Stemming words TasmsiIidioglusindwiiau oaanumannatsvesiifie:
1 Tunsadredmilans (Suffix Tree)

3. ihdrimdennmsmanluduaounisi pre-processing 191dN3ZUIUMTRINU
Y03 luAa uazﬂ"mammﬂ'whqqvaaﬁ'ﬁ;‘i’ﬂﬂazﬁnﬁmwmaﬂmﬂa

4. ﬁﬂmmﬁwqﬂmﬁﬁyﬁﬂ TaomsuyansAneIANAsgINAg 0anitugI9ve
HaMsvangy Usznoudds AasgIulugie 5 nquusNYDIHANISIANGY |, 39 10 NQY
HINYDINANTIANGN , F9 15 NQUUINVDINANIIIANGY , B33 20 NQULINVDINANITIA
ngu LLﬂ:ﬂﬂﬂdH‘%&%zlﬂuﬂ1‘Jllﬂﬂdﬂ1W3’nj‘ffﬂHnﬂﬂﬂdﬂﬁﬁﬂﬂfiﬂiuuﬁim‘,‘lﬁﬂi‘fﬂga AN

lumisiawanisnaans
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v ) Ad o A ﬂ A a o " -
MinaaenvyavoyanlanuztenuiuGouduiny  zhimadenends
' ¥ ¥
nnnquienasidiffonuilubsufvatuninnguiosaig AAAIRIBLNNGY  WiouAl
o a q’: ] a' é 3 = o ' dy
10T 10U (Snippets) voIngulugii 4.2 Fulsznoudiviwaziduadane 1l
9 Ad o ¥ A - o )
1 gadoyaniianuuzionuiuseuferny Uszneudae
v '
o
1.1 %A Lord Of The Ring 1/52noudioiiion1903n mouns1503 Lord Of The Ring
ﬂizﬂﬂﬂﬁ’]ﬂﬂfjﬂ Image Galleries 914U 9 19AA15 | ﬂﬁ:u Fellowship_of the Ring, The
19U 32 NS . DY Return of the King, The - 2003 $149U 9 1005 uaz nqu
o & ] n L] L] ]
Two_Towers, The $121 30 (AT 591 80 1ands FauAaznquazilunguiesyoangy

Lord_of the Rings Series  (http://dmoz.com/Arts/Movies/Titles/L/Lord of the Rings Series)

Faraanannaaealumsadi 4.2

12 %A Brad Runner 15znouduifion1veanmMuLAT0q Brad Runner 191 3
ngu Uszneudau ngu Blade Runner $1M9W 29 1003 , NQL Articles and Interviews
§1u9u 1NN 15 10zNGU Reviews $1UI 17 1805 390 61 1BNAT FaAaznguez

L‘:l‘]uﬂ‘ciiltjﬂt!‘llﬂﬂﬂiju Blade Runner (http:/dmoz.com/Arts/Movies/Titles/B/Blade Runner)

Faaaswamsnaaesluainei 4.3

13 %A SQL Database Uﬁ:nauﬁ”amﬁwwmi:uugwui’ayaﬁxﬁuﬁaaﬁu SQL
W91 3 nqu Uszneuaiu AU PostgreSQL 71U 45 OAMT | nqy MySQL 317U
38 onag ua:nfjn Microsoft SQL_Server 91U2U 20 BN 594 103 10013 gﬁ»‘iuﬁi’ﬁ:
ﬂfjmmﬂunfjndawmmju Databases (http://dmoz.com/Computers/Software/Databases)

AITAAINANITNAADITUAIT1IN 4.4 uazuaaananunaslun1s 199 4.5 1Az 4.6 MUSIHL
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anugndealumsianguasiiqaie 0.85 iienfSouifousy STC Original uaz STC with n-
gram FaNAURALSATIMIAIWYNADAIIAY 0.75

9. Sasuena1si hinsafuAuAeams (rrelevant Documents) mulungy wams
NAINUI TUIAYDY  New STC  diswauenmsi liasedunnudesnisnioonas
ﬂmﬁauﬁauﬁqﬂﬁa 0.15 iienSonifvudy STC Original 182 STC with n-gram  ¥ai]
Aundusasuenmsi hiaseiuanudesmsuioenmsuilouniiy 0.25

10. szozMusznaenmsiasstunnudeimsias liasstunnudesms
(Above) HAN1INAABINLI TAAYDY New STC Hszuzriagsiigane 5.67 ilenfSvuiioy
U STC Original 118% STC with n-gram  39TiAIRALILozH1IsEHUDNESHATIFUANY

doanmsnaz NaTInUANUABINITINIADY 3

[ ¥
oA o

2 gadeyaniianyuziiionuana ey

ms'wﬂamﬁ'auyﬂ%’agaﬁﬁnfamuﬁﬂﬁhaﬁ'u wl¥snuenmsnolunguiduda
1J'q’%"lunmﬁanntjumnﬂuﬁmmu Lﬁﬂs'guﬁundmﬂﬂms5uﬁﬁz€amum¢mﬁu 1BUNGY
wnasludnuuziionifivifesfunoufione fsmou s NGUIBNENS 15 19IRBNIRNIY
ﬂfillﬁﬁlﬂﬂﬁ1‘iu1ﬂﬁf{ﬂu‘llﬂuﬁ’llmumjnmﬂﬁﬁﬁﬁlﬁﬁ)ﬁ11?;03‘{76dﬁ1jﬂﬂnﬁ’JLﬁE]{ Ap ngu
1OAMITIRLIN SQL Database §1421 104 10AT3 QIO TNIRY Java $1u7M 48
1AM DT NFUONTTIHAEITU Text Editor §10I0 41 180M3 fauanasvazidoane' il

2.1 4@ Distinct 1 ﬁ‘]uﬂgﬂmnmsﬁmnmiﬁufamnmmﬂ'nﬁuﬂgﬂﬁ 1 1sznoudan
4 ﬂfimanmsﬁﬁ;ﬁamummﬁaﬁu A9 Lord Of The Ring 91W7U 80 1B , SQL
Database 91494 104 18N@13 , Photography 91U2U 20 18015 1A Health Care 314U
79 1BATM5 FIOAMTIINIU 283 1ONM3 AauanIaMINAanslumsai 4.7

2.2 9@ Distinct 2 uﬂmgmanmﬁﬁmﬂmsﬁufwumm-*inﬁu‘qﬂﬁ 2 szneudin
4 m:jmanmsﬁﬁﬁaﬂnmnehaﬁ'u Ao Java $1U9U 48 10NA5 , Health Care $7u2U 79
1BN15 , Photography 3147W 20 (8NN3 1Az Brad Runner 143U 61 10013 3IU0NTAS
W91 209 A3 AsuaasranInaanalunsei 4.8

2.3 %A Distinct 3 Usgnoudis 4 ﬂﬂ:mﬂﬂfﬂiﬁ'ﬁléﬂﬁnmﬂﬁhdﬁu A9 Text
Editor 91474 41 10N®13, Health Care 91U3U 79 10015 | Photography 91142U 20
19N15 1az Lord Of The Ring Y12 80 10AT15  FBNAITVINIU 221  1ONAT A9

HAAIRAMINAADIlUAI519N 4.9 nazuaaInanmaslua1T19N 4.10 uag 4.11 MudaY



79

0066 | - - | - | - | 608 |ooes |00k | - | - | o006 |00y | 006y | 006H | - IA0GY
wo | o | o | 0 | o | w000 |zoo| 0 | o |10 |z00 |20 | c00| 0 LNV ATTTR]
660 | T | 1 | T | T | 630 |80 |80 | 1 | 1 | 60|80 850|801 HOISIDTE]
1| eg0 |6z [eo0 [ or0 | T | 80 | 50 [ 950 |80 | T | 90 | 150 | €50 | 420 IOVAIAOD
90 | B1°0 | 900 | SO0 | 0 | 3 | 650 | 950 | SO | pE0 | 88L | 190 | s50 | 850 | 6v°0 dVTITAO
ve | ses | s | 89 | w6 | 99% | 90r | zer | TS | 112 | s9w | swor | coer | w1 |z UL
0357¢ ISP ok R (IHIL) wrﬁrg
£58°9 £58'9 6ibee 3AON HLMLE
927 655 0vS MALSOT) QITIIN NBUHLHLY
729 729 929 ILSOTD ISV BUNLHLE

922 | oz | S| o | S | 66s | o | ST | or | S [owS| 0z | ST | oF | S )

MBS KLY
LS MIN HOVID-NHLIA DLS TYNIBRIO DLS

1 LHLSIO @w%mwzm%p%zéﬁ cri




80

0066 | 006k | €2 | 00PT | 0S'TT | 60'8 | 6626 | €528 | - - | eEL |seTe ggTe | - | - 1A09Y
10°0 | 20°0 | €070 | #0°0 | 800 | TT'O| €00 | €00 0 0 ¢ | €00 | €00 0 0 LNYATTTH]
660 | 860 | L60 | 960 | 260 | 68°0 | L60 | 460 | I 1 880 | t60 | 460 | T 1 NOISIDTA]
To| #0 [ SE0 | €0 [ 220 | T |80 | 200 | 860 | 950 T a0 | 190 | 8£70 | 970 IDVITAOD
L0 | LU0 | P10 | 90°0 | OO | E0'8 | S0 | €60 | HTO | $0'0 | $0'8 | L60 | SE0 | 20 | $0°0 IVTIIAO
€27 | 6% | €SS | 99 | ¥6 | 66°C| L9 | 499 | 66 | 9ST | 66C | L9 | £99 | 66 |96 R LBLHG,
0IsT pokF ‘918 % (IM1L) m%%g
p01' p01° 0v1%e IQON MLHLE
651 o L JALSATD QIO MERUMLHLE
16 169 £€S NILSNTD ISVE MRBUNLHLY

6ST | 07 | ST | oI C o|ew | 02 | ST | o S gp | 02 | ST | oor | S .

MLEL KLY
DLS MIN WVID-H HLIM DLS TYNIDRIO DLS

7 LusIq sw@mmw%@%ﬁcg%ﬁ B WL




81

o066 | - [ - | - | - |oo6| - [ - | - | - |ooe| - | - | -]|- IA08Y
wo | o | o o o [ Yoo | o | o | o [vo| o | 0o | 0|0 LNV ATTTRA]
L1/ I S I S S - S O R I O O 1|1 HOISIOT
Do LE0 [ €60 | 920 [ 610 | T [ 8v0 | 80 | €0 | €0 | T |80 | g0 | #0 | €0 IDVAIAO))
6L0 | 81°0 | TNO | L00 | 200 | €V'8 | SLO | 850 | 950 | 60 | v1'® | SO | 830 | 90 | 6v°0 IVTIIAO
12T | S8 | WS | 79 | 98 | 9E% | €6 | TUD | Lyl | 02 | 96 | S26 | sL01 | IHT | 0¢ PEBLLHA
038 | 0S¢ 0I5 ¢ (IM1L) B et
96 956 32072 3AON HEMLY
6L1 9 b9 LT QISTA RBBHEHLL
965 965 0%S HIALSATD ISVE NBUNLHLY

61 | 02 | ST | 01 | S | €9 | 0T | STo| or | S |49 | 0z | ST | o1 | S y

HLES LYl
LS MIN WYIO-NHLIA DLS TYNIDRIO DLS

€SI bk eRanreowicL UMY 6F e




82

0066 | 0066 | 00'66 | 00°66 | 6525 | 608 | 006 | 00'6p | - - | 608 | 006w | 0068 | 00'86 | 00°0 IA0TY
0 | o0 | to0 | 100 | co0 | Tro 200 | 200 | o | o [trofzoo |zoo | 100 | 0 LNV ATTIR]
660 | 660 | 6670 | 660 | c60 | 680 | 960 | 860 | 1 | 1 |es0| sg0 | 860 | 660 | 1 HOISIOTAd
007 | zs0 |20 | 610 | 610 | 1 | 80 | w0 | 660 |10 | 1 | w0 |70 | eg0 | g0 IDVIIACD
sto | 910 | Tro | 900 | zo0 | 108 | eso | sw0 | g0 | 620 [zoe | 850 | ss0 | o | w50 IVTHIAQ
122 | 00 | ess | €59 | cog | veb | 99 | zo0r | zer | er [sev| 93 | 286 | ssw | 9w I LA
I £ b (IMIL) Ew%g
p0£"s p0€’ 99522 AN HEMLE
991 16 26 HILSNTD QIDAIV RBUHLHLE
€95 £9S 996 HALSNTD ISVE RBUHLHLY

v [ oz | st | ot | s [Ty | oee | st | or | s |Tv)ooe | st | oo | s }

HLBE L L
LS MIN HVED-H HLIM DLS TYMIDNO DLS

HUb LN Emammm_;r%% UAS LUHBEAIL BN OTF LWL

¥




83

0T BLBELKELURLY 0T-0 geagh
I 0 !

. NN 6'6 180 180 IA0HY
PRAUALXLIUBOATLERE JALSIMLE LU Ut BRNLLUEI
100 110 110 LEYATTRR]
660 680 6870 HOISIDTAd
001 I I IDVIIACD
S0 108 208 AYRIIAQ
127 peP £ e UBLH
I ¢ b (THIL) & LY
it id
00001 AL LS LUBLY 01-0 bty
. . $ £9°0 £9°0 922 IAON HEMLD
PRAUALXLIUBR BN JALSUMLE LELUN| UEURNLLURIY
00T BLBLLKELURLIS 01-0 BEGHY, .
. .. 891 16 26 MILSOTO AIDIIN RBUKEHLE
BEAYLALIEL UGN A TSGR JALELRLERE LM ULBRLNLLLRI!
A - A “ F
00T RLBSLIL LUALI 01-0 besMy X
. N £9° £9°5 99° FALSOTD ISVE RPURLILY
BRAUALITLUBR A MBIRRY ALSUVLE RS LU ULBZRILLBRM!
BRIBLIK DLSMIN | WYID-NHLIM DL | TYNIDMO DL HLES LIty

MURLBUBNLABIIIR ftap bEbRA BUIIY € HLMALLUBMRENIL TZITYIRION Luhien T et

) 4

4
ITHONN

o 4 o
NIIU 3 Tlllﬂﬁ VoIgRUDYDNY

ARAUNANIT

INA1519N 4.11 A1 Normalize

[

~

4.4

¥

analusinn

9 o
PIFIILE

UANANY aToas1ansn

ar



84

HUL LUK ALI

QI BREAENEL WHIIK] € bEL HLELAS LUBHYBISIMLEL T WA
§ * 3

| i

wogy

WR]

wEnisg

LS maNa welbu) s m J180

ifmim) gy awccsﬁ .

PN

1) pidag samp) g

|
S

S S

C & 0O M~ ) Uy o=y O N — O




85

mngﬂﬁ 4.4 ﬁaﬂﬁﬂﬁqﬂwamsﬁmwmﬁq 3 Twea A9 STC Original , STC with
n-gram 1@ New STC mma;n%yaﬁﬁtﬁamummﬂ'wﬁ'u WNoRNEINMLANNT A LA
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Wenuanaiy duanisoazBoavomamsiaudade i

I i°nmuﬂtjn=ﬁujm (Base Cluster) WANIINAADINYII ﬁwumntjuﬁfugmmm
Tunodi ldinaiin n-gram 13wlumsadis Suffix Tree T80 563 ndy Fsdinirluaa
STC_Original @sfi$1uaunguwiiu 566 ndu

2. $119UNGU Merged Cluster Apnguit I8suMssuuAsnmgiuunssmngy
ﬁfugmmmuﬁiaﬂnma HAMINAARINU TUAAYBY New STC  US1WIUNQY Merged
Cluster Voufiqa fie 188 ndu wazmsaaasvesinnunguAnaiuiovas 61.79 e
Wbuiioudy STC Original #3fi 492 nqu wozmsaansvesiwaunguanifiudevas 61.71
Lﬁﬂtﬂ?ﬂﬂlﬁuuﬁu STC with n-gram “Alﬁﬁ 491 ﬂ‘cju

3. T Inua (Node) mulumdlnns (Suffix Tree) voeluiAa New STC ¥
$1uu 6,304 Tvun aaasnnvosluma STC Original HaT9 119U 22,566 TMua S0
anasves Inuadadludosaz 72.06 MliAnudesnmslumsldaumisnnusianas e
HWUINIIMINNUYUIUUATY (n-gram) 1150 Tunsad 19T ANNG (Suffix Tree)

4. 1901 (Time) A1 umMsan wamsnaaeanyi Tunaves New sTC 1iam
1umiﬁ1a1uﬁavﬁqﬂ fomduiidy 1 Sunit denlSouiivudu STC Original #1%1a1lu
MIhaRaefy 4 SuiR wag STC with ngram Mg lunmshaumioim 3
IS, vwAnNgy (Size Cluster) Apsamenmsnolungy  wamsnaaeInu
snouenasmolunguuealuina New STC waonduaz 2.21 wnms deiinnadniiaa
denSuuiousy STC Original ﬁﬁmummjnmﬁumjua: 433 1ONAT  FINIANAIVD
vianguenmsaaiiiuiovas 48.96 uar STC with n-gram TvwiAngunionguay 4.34
(BN éaminﬂawﬂwmﬂﬂtjmaﬂmﬁﬁmi‘lu%’auaz 49.08

6. §A3IMINUFOUOVerlap) VoanguinnasignSuunadioTunaves New STC
3 mawmiy 0.75 Fafisnsimaiudeuosiiaa Wenfomfousu STC Original uay STC
with n-gram FaiAunavsasimsiudouniiiy 8.02 uaz 8.01 MudFY  Msaaaung
dnsmsudeuveuenmsanitluiovay 90.65 uaz 90.64 Audia

7. 9M5IMIATOUAQY (Coverage) Mmﬁ’ﬂﬂfjmaﬂmwmﬁq 3 Twwea Hauilu
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8. BR3INNWYNADY (Precision) WANIINAABINUINTWIAAYEY New STC I8R5
anwgndoslumsianguysiigade 0.99 en/Suuifousu STC Original wAz STC with n-
gram cﬁaﬁﬁwmﬁué’mmummgnﬁmtﬁﬁu 0.89

9. Sasuena1sii hinsafua1uABINIs (rrelevant Documents) nulungy Han1s
nADINUNTIAIDY  New STC  iiwaumendisi linsafuanudesnisvieonds
ﬂmﬂyauﬁauﬁfmﬁa 0.01 tijen/3vuiflouiy STC Original U8z STC with n-gram  #43]
Aumavdnsuonasi linsedunamdesmsmiiv 0.1

10. szozvTEMaenMIiaTiuAudInsiag luassdunnudoenis
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mﬂgﬂﬁ 4.5 ﬁﬂﬂﬂﬂﬁiﬂﬂﬁﬂﬁﬁ]ﬂuﬂﬂdﬁgﬁ 3 lwaa Ao STC Original , STC with

n-gram 1Az New STC ﬂﬂi‘gﬂ%ﬂgﬁﬁﬁlﬁfﬂﬁmﬁn WernIANA NI AR A1 Ve
Tuea ﬁ’auﬁa%ﬁ'ﬂnmsgmﬁinqﬁal%'ﬁ'ﬂﬂi:f‘fﬂ%‘mwmmimﬂaﬁaﬁnﬁn“lm‘fwé’fu HaZANY
ANUEII0 TUNMITIANGUIBNAITHI DS IS WUNNGUION TS ﬁmnﬂnmuiumjnﬁnﬁam
W aanssvaziBuavesransaudade i

1. i‘im'mﬂfjm'i'yugm (Base Cluster) WANI3INAADINYI i‘immnfjnﬁrugnmm
Tuaa STC with n-gram UAE New STC éﬂ‘i’f'mﬂﬁﬂ n-gram v lumsadie Suffix Tree
v‘iﬂﬁﬁfimaumjuﬁummmﬁu 808 nqu FsiinhlwAn STC Original Fail§aungy
ﬁfugmwiﬁu 818 Nqu

2. $1UIUNGY Merged Cluster AonguitldsumsUsuussamgiiuumssaungy
ﬁrugmﬂmm‘iaﬂmﬂa HANINAABINUN INIAAYD New STC  H3IUNGN Merged
Cluster Wouiiga fio 270 nqu  uazmsanasvesiwaunduaaiiudevas 61.21 o
WSouifiouiu STC Original  4i) 696 nqu  waymsanavessaunquiaiiuievay
61.21 (onSoufiousy STC with n-gram Fail 696 ngu

3. 1uInua (Node) meluanvdnns (Suffix Tree) wamsnaaoanyIluaa
Y99 STC with n-gram 4z New STC 5§ Tnuawhiy 8,646 Tvua deanainin
§1117 Tnuave Tuian STC Original Faiis 119y 33,707 Tnua uazdasinisanasueslnua
Anilufesar 74.35 ildanudesnmslunslfnumicsanuiianns

4. 131 (Time) #1Flumsihan wamsnaasanuhluaaves New sTC 191hm
“lumsﬁmuﬁauﬁqw fomAuidy 1 5uit WenSvuioudy STC Original 1@ STC with
n-gram 391darlumshanuedoniiiy 3 Suii

5. WUIANQY (Size Cluster) ApdmwonmMInwlungy  HamInAaBINLN
§amenmsnielunguuesluea New STC mavnguaz 2.35 1onms Fsfivnadniae
den/Svuifoud STC Original 11@g STC with n-gram ﬁﬁmumntjmnﬁmntjm: 4.72
PNMs Famsanasueannanguenaisaniiuiesay 50.21

6. §ATIMTUFDUOVerlap) YOINGUBAMSHENT VAR THIAGYDY New STC
i maumiiu 0.91 ﬁ?aﬁﬁmmﬁﬁu%’auﬂaaﬁqﬂ dienSvuifieusiy STC Original tag STC
with n-gram Faflnunausnsimaiudouniify 8.97 uazmIanawoIEAIINIIRUTOUYY

wnasaaitiuiosas 89.86
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7. A5IMINTOUAQY (Coverage) “lums{fﬂnfjmanmwmf?a 3 Twea fiaudl 1
iy uaasliifiudi Tueaves STC Original , STC with n-gram 1@ New STC @11150
Ianquiens laynenas

8. 8031NWYNABY (Precision) HWANINAADINUITUIAAYEY New STC HATI
anugndealumsiandursiiqaio 0.93 denfSeufvuiu STC Original 1Az STC with n-
gram Fsfinundusnsinsnnugndoariiy 0.79

9. Sasuena s linsafiuAWABINs (relevant Documents) mulungy wanis
nAaosnU N TWAaYes  New  STC s wamenmsiilinsafuanudesnsuioenas
ﬂutﬁauﬁﬂuﬁqﬂﬁa 0.07 iilenfiuuifiousy STC Original 1Az STC with n-gram  Fail
Aundvdasuonmsi hinsaiuanudeans iy 0.21

10. szuzvszHhaenmsinsatuanudesmsuas liasedunnudeanis
(Above) HAMINAABINLT TUIAYDY New STC Hszuzvinagaiigaie 13.29 denfSouiey
U STC Original 1A% STC with n-gram @3iiAURAUIZOZY 5 EMNAIBNAT HATIFUANY
Aoamsuay liasanuanudeansmiii 3.76

ninHanINAReesdoyagarams duAunulunguues Dmoz.com M 3 yadoyo

kY

=) ::i =) -; Y o 9 A:; =l dy U ar v
flo ﬂ‘lmll”ﬁﬂlﬁ]ﬂﬁﬁmu&ﬂﬂﬂﬁlﬂﬂﬂﬂu , YRYBUANIBATITUIHDMIUANA NN LHazyavoyn

=

e @

DHINAY HANITNAADINU

=n

i
1. Tuaved New STC awnsndangu ldgndeannniiTueaues STC Original
1oz STC with n-gram danaldimauonmsi linssduanudesmsniolunduanas uaz
ahqswzmwmmnmsﬁmsqﬁnmmﬁ'mmmﬁ:Tﬂﬂﬁaﬁummﬁmmsqai‘fu
2. Tuma New STC 19aniosninluea STC Original tag STC with n-gram
w31z Tuaaves New STC hidoudonarlumsdnnuasuuungy (azuuy sb o1y
msfanimningihlumsiiuthefonguuesnguiendts ) uar  nszuaumshaIves

¥
Tuea New STC iimsauenmsidideuntolunguenars vldswamenaismolungy

[ L 4
o

anas wazaunguithe¥enqu uazmndnnolunguiudeuiunquiunmua mldswau
' A A ' a ' Ade ° 2 ' " w
nquaaay  uazmsiwenthe¥engueznnsaummznguiiiiuauimotheyenguiriiiu
E
HAZIMIUALA NN NMTIMALYIAYEY  n-gram  widu ildaaduaunqulums
WOIIUIAINNIDVMININU
3. Tuaa New STC l9miasanui (Space) tiooniiluaa STC Original uay
STC with n-gram 119301nM35 1% nAtinves n-gram Wwlumsaiia Suffix Tree 147

MU Inua (Node) MIntuveaiinolu Suffix Tree



95

as

4. Tupa New STC  Hoasimsnudou (Overlap) vousnmsiosniiluaa

STC_Original U0 STC with n-gram
¥

5. 0A3ININTBUAQY (Coverage) Tumstanguiena1svoans 3 Tuaa Handu 1
o o '
iy uaaeldiiudnTueaues STC Original , STC with n-gram 118 New STC @11130
[ T v
Janguionms lannienals

V odw " = o 1 '
6. YUIAYDINAUNIANAUAIL T1AAYBY New STC  Humadanninumnanguued

Tu@a STC Original 1ag STC with n-gram

432  yaveyanamsauAusIsmauAumeli Dmoz.com
¥ Vv
JUABUMINAADY LLBDMITY 4 Tunpude
o =) = o " o 3 o ¥
L MiMsduAumely Dmoz.com  Wgndangulavuyud  @wMduAu  (Query
¥
Word) 1nnguioyans 16 ngu 1Uszneudas nqu Arts , ngu Business , NN Computers
; ﬂfj:ll Games |, ﬂfle Health | ﬂfjll Home , ﬂf‘}'n Kids and Teens , ﬂfj‘ll News , ﬂ?ju
Recreation , ﬂ?jlj Reference , ﬂfjll Regional , ﬂfjll Science , ﬂfjll Shopping , ﬂfjll Society
' ' Pl ¥ o v ° ¥
, NQU Sports UAzNGU World  iWenadeugadeyaludnyuzransdudunnmduiuly 3
dnuaiz Umnovmaduduniidnuaziludiiig ) (General  Concepts)  Uszneudao
“Search”, “Computer”, “Music” iNonadoud lumadunsodanqurwamsfuiulagndoa
ot luszaula diefduduiludniang i
o A da o A 7 4 A o A
1.2 mdvduniidovasiludo (Entity Name) Fadnsiidnvaziusomme
UsznoudIs “Thailand”, “Iraq”, “Disney” iionadoud luaaansadanguran1squdu
Tagndesngluszavla Wemdududiudsomme
1.3 mdvdunidnyailudifiinay (Ambiguous Queries) W30 IMIANUNINY
oAl Usgnoudis “Matrix”, “Apple” uaz “Jaguar” iWenagoud lumadinsnia
nquwamsiudu ldgndesegluszavle Wemduduiiugiiinam
v ¥ ¥ o M 3 e _ o a u’:
nnyateyanaduaulszneudi 9 MduAN 15ezidesuedue
) Y i ' - o b
(Snippets) wuiludumuenmisvosdazngy o 1¥lumsnanes
¥
o o - L é ar 1 o
2. imeFuedua (Snippets) A lHiludumuenas wWunIzUINMTIY
AU pre-processing A78MIM Stop-words Taumsmidami lufinnumuie e ld$iuau
° o o o [ o o a 4
AAAR 1Ay MM Stemming words  lasmisilvidieglusindwiidy  iiWeannw
vannawvesmineg 1Flunsadadnilons (Suffix Tree)
" ¥
3. WAmimaennmsiiauluduneunIsii pre-processing gNITUIUMS

¥V
MOvee luma 1agmuINmINIAEUeIRI3Ialszdnsnmvesluma
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¥

4. Animanquesiiiia  Taonsutsnsfnuimmasgiuamegoeniugisgves
wamsiangu Uszneudao Awasgulugae s nguusnveswamisiangy , %9 10 nau
HINVDINANTIANGN , B 15 NGUUSAVBINAMITANGY , $99 20 NGUITNYDIHANITIA
nqu uaxmwnuﬁ”’wummwamsi']’ﬂﬂf_iu”lumiawm’faga AaaalumisawanIsnaana

nsnaneslugadeyail winsuigadoyn  UazUAAINANIINARDIMINANHME
vosmidudy  eagdmamathaonlundasdnvasmdudy uazaglsuundonanms
neaBvaIs 9 Fidudu FamsnaaoadigadoyadsIfnnmdudy uazranismaass
Ysznouduswaziduadia i

1. MdAvAuiTdnvazius gl (General Concepts) Usznaudan

1.1 gaveyanamsduduvesdiin “Search”  iumduduludnumziii
(General Concepts) 910 10 Aguenas  1szneudaonqu Computers 97U 1,299
1ONA15 , NQU Health 912U 720 10N , NN Reercation 31U 576 (BAMS , NGY
Reference 914U 727 19AA1S ; ﬂfj:iJ Regional MW 1,222 190815 , ﬂfjlj Science
114U 756 1ONT15 , NQW Shopping TIMIU 410 1BAAIS , NAN Society $IUM 1,570
BN , AU Sports WM 197 1B LA QU World 914U 490 1BNMT 39
Wanua 7,967 onms dauansnamsmaaeslumsieii 4.17

12 yadeyanamsduduvosdiin “Computer iilumduduludnvaziialy
(General Concepts) 910 7 ﬂfjmﬂﬂﬁ'l‘j ﬂs:ﬂﬂuﬁau ﬂ’sj:ll Business 9147U 2,255
N5 |, NGY Games 91U 937 0NN, NGU Health SN 154 1BAAS |, Ngu
Kids and Teens 97W9U 267 (®AT , NQU Reference 1MW 1,329 0015 , Nqu
Science 11U 1,191 19NAT uag NQU Society 31UIU 941 1ONAIS S
7,074 O3 AuaasHamInaaoalua1sei 4.18

13 yadeyanamsAuAuvesi i Music”  umduduludnuazialy
(General Concepts) 910 9 ﬂfjmﬂﬂ’m‘i Uszneudiy ﬂijl! Arts 914U 2,195 wnas
NQu Business WU 2,298 10N@13 , NQU Computers $1IU 1,209 AT , NGy
Games 91U 669 19N@15 , NGW Health §1W2U 116 1OAM3 , NG¥ Home $117U
68 10N@15 , NQY Kids and Teens $11IU 608 1ONTT , NQY Recreation $1UIM 456
IBAMS UAZ NN Socicty $WA 1,515 BN@T  TWWAMNA 9,134 oA f
wanawamsnaaeslumsiaii 4.19

mﬂ‘qﬂ%yaﬁwﬁnﬁuﬁﬁﬁ'ﬂymmﬂum%q"hJ (General Concepts) veana 3
Mmdvdu  ddunasieifuaamananealuaised 420 421 uazns

wanswanisnaasunoluzli 4.6
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ABSTRACT

Suffix Tree Clustering (STC) is incremental and
linear time algorithm for on-the-fly web search results
clustering. However, STC is inadequate since they
generate interrupted cluster label due to using n-gram
technique. The propose model provides more relevance
and less overlap of web document clusters than
conventional  Suffix Tree Clustering algorithms,
Experiments also show that the proposed algorithm has
better performance than the conventional STC.

ke_vword: web search results clustering, incremental
clustering, content based combining.

1. INTRODUCTION

Traditional search engines such as Google, Yahoo
and MSN often return a long list of search results. For
example, if a user searches for word “data mining”,
Google returns a list of 54,800,000 web pages, Yahoo
returns 34,900,000 web pages and MSN returns
2,794,005 web pages. Web users must go through the
long list sequentially to find their required results. As a
selution to this problem, clustering web search results
into different group is proposed.

Several researches on clustering web search results
are conducted to improve efficiency and effectiveness of
clustering results. Basically, the approach of clustering
web search results can be classified into four categories
as follows [1].

* Single word and flat clustering, such as WABCAT
(2], is a clustering which uses a single word and flat
clustering techniques, )

*  Sentences and flat clustering, such as Lingo [3], is a

clustering which uses phrase or sentences and flat

clustering techniques.

Single word and hierarchical clustering, such as

FIHC [4], is clustering which uses a single word and

hierarchical clusterigg techniques.

Sentences and hierarc lustering, such as SHOC

(5], is a clustering which uses phrase or Sentences

and hierarchical clustering technique.

Here, the method in this paper is classified as sentences

and flat clustering. [n addition, this paper Proposes a new

Suffix Tree Clustering algorithm that provides more

eflicient and effective than conventional Suffix Tree

CluSlcring algorithms. The proposed algorithm provides

[11-101

smaller clusters and more readable cluster label than
conventional Suffix Tree Clustering algorithms.

2. RELATE WORK

Suffix Tree Clustering (STC) is introduced for web
search results clustering by Oren Zamir and Oren Etzioni
since 1998. Oren Zamir and Ofen Etzioni proposed
Suffix Tree model to identify sets of documents that
share common phases and then create clustering
according to these phase [6][7][8]. In 2003, Hau-Jun
Zeng and etc. [9] introduced an improved Suffix Tree
Clustering by ranking salient phases as candidate cluster
names based on a regression model learned from humane
labeled training data. Several works on Suffix Tree
Clustering have tried to improve relevance and overlap
of web document clusters. Our base cluster label
extraction process is similar to STC but we new merge
base cluster and identify cluster label.

This paper also introduces a new Suffix Tree
Clustering algorithm that content based combining base
cluster to new cluster of web document and provides
more relevance and less overlap of web document
clusters than conventional Suffix Tree Clustering
algorithms. Furthermore, the proposed STC algorithm
also provides more readable cluster label than
conventional Suffix Tree Clustering algorithms.

3. ANEW SUFFIX TREE CLUSTERING
ALGORITHM

Unlike ~ conventional Suffix Tree Clustering
algorithms, the new Suffix Tree Clustering algorithm
introduces a new way to merge base cluster and a new
method to identify cluster label. As results, the proposed
algorithm provides more relevance and less overlap of
web document clusters than conventional Suffix Tree
Clustering algorithms. The proposed algorithm composes
of four steps which are presented as following.

3.1 Pre-processing

Pre-processing is selecting the most suitable terms
that describing better document content. The term are
transformed using stop words (such as Articles,
pronouns, prepositions, etc.) are eliminate and stemming
techniques [10]. ‘
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3.2 Base Cluster Identification

Base Cluster Identification is identification base
clusters using suffix trec with n-gram. The major steps to
identify base clusters are shown as bellows.

* Building suffix tree with n-gram. As an example, we
extract all n-gram from the snippets where n <= 3 1o
build suffix tree. As shown in figure 1. The suffix
tree of 5 documents:

D.: photographs William Jefferson Clinton

D;: president William Jefferson Clinton

D;: president William Jefferson Clinton document
Dq: William Jefferson Clinton

Ds: Jefferson Clinton document

Fig. I: A Suffix Tree with n-gram (where n<=2y

* As shown in Figure 2, each edge is labeled with a
non-empty sub-string of S (hence it is a trie) . The
label of a node in defined to be the concatenation of
the edge-labels on the path from the root to that node

Fig. 2: Seven Base Cluster of Suffix Tree

*  Base clusters identification is each node of the suffix
tree. A base cluster represent a group document
and a phrase that is cluster label. The set of
documents tagging the suffix-nodes that are
descendants of the node make up the document
group. According to Fig. 2 | base clusters of the
suffix tree are shown in Table 1.
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Table I: Seven nodes corresponding base clusters,

Node Common Phrase Document
A | William Jefferson Clinton | (1,0)(1,1)(1,2(0.3)
B |JeMersoaClion | 2ox2x3x2.008 ] -
C | Jefferson Clinton document | (2,2X0.4)
D | Clinten GOG34 |
E | Clinton document (3.2X1.4)
F | presdent William Jeferson | (0,10,2) ]
G | Document wxn ]

3.3 Content Base Combining Base Clusters

Document set of distinct base clusters may ov .
and may be identical. For example, document set from A
base cluster and that from B base cluster in table | a7
the same. Thus, combining base cluster is necessary {g
reduce number of clusters and overlap. Oren Zamir ang
Oren Etzioni introduced a binary similarity measure &
criteria for based combining“base cluster. Then, long
phase between those two similar base clusters is kept
common phase of the nmew cluster. This may los
information of the base cluster that has shorter pha
Unlike the previous works, a new joint base cluster
condition shown in Eq.1. -

q ©
a=4 ¢
=l Wty B s Buchpmi g, 5ot ()

a4,
®4

-3
3
=
3
1
a
4
t
1
o
i

where A and B are base clusters that using compare 1
similarity of cluster, Ay is document in A cluster’ i
: i

B,,, is document in B cluster, dégd(m) is phrase of

origin in document A cluster, B d__ . is phrase of :
& ded (pos) P

term that appear in phrase of A cluster and '

{boabu .....,b"} is sct of term that appear in phrase of B
cluster.

Content based combining base cluster uses a new
Joint operator to define a new common phase of a new
cluster when merging two similar base clusters ,

As an example, given that

A = { president, William, Jefferson ) (0,1)(0,2) and

B = { William, Jefferson, Clinton } (L,0)(1,1)(1,2)(0,3)
anew common phase is defined as

ADB ={president, william, jefferson,clinton} (1,1)(1,2)

afler combining pair similarity cluster, we delete member
documents of the new cluster from the old cluster out
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more document. Therefore, results of content based
combining base cluster is

B = { William, Jefferson, Clinton } (1,0)(0,3)
A® B ={president,william jefferson.clinton} (1,1)(1 2)

Example: According to rable:! phrases that contain
only the query words are filtered out. Here the query
words is “Jefferson Clinton™. Therefore, node B and D
are filtered out. We then merge cluster and phrases, to
reduce duplicated cluster. Then, we merge base clusters
from remain clusters. The results are shows in table 2.

Table 2: Results of Content Based Combining Base
Cluster of 5 document that had base clusters in Table |.

m’dc Common Phrase Document
|1 | witliam Jefferson Clinton (1.0)(0.3)
2 | Jefferson Clinton document (2,2X0,4)
3 | president William Jefferson Clinton (LIXLD

3.4 Ranking Base Clusters

Ranking base clusters is reordering base clusters
according to their score obtained from the Eq.3.

s(m)=|d|* |m,| - T tfidf(p;,d) (3)

where |d| is the number of document in m cluster, [m,| is
the number of word in m phrase and tfidf{p, ,d) is a score
that is calculated from the Eq.4. tfidf(p; d) is an inverse
phrase frequency and is defined as

tidf(pi,d) = (1+ log(tf(p;,d))) * log(1+N/df(p)), (4)

where df{p;) is number of document that phrase p; appear
in, tf{ p; ,d) is the number of occurrence of phrase p; in
document d and N is the total number of document in our
document set, that show in Table 3.

Table 3: Results of Ranking

Num duster document S(m)
1 | President WAlliam Jeffer son Climton L2 {2042 196m17 568
2 | William Jefferson Clinton 0.3 | 2°3°2196=13176
3 | Jeffersen Clinton document 14 | 223°2106=13 176
4EXPERIMENTS

We use test data from the Open Directories
Project  (http://dmoz.org) [11] which is a human-
collected directory of Web page links and descriptions.
We obtain 1548 search results when submitting a query
“computer” and “apple”. Then, we compare the results of
the proposed algorithm to the conventional STC. The
results are shown in Table 4. 5, 6 and 7. From the results.,
4 new Suffix Tree Clustering algorithm show better
Performance than the conventional STC.
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Table 4: Results of Average Precision

Cluster Conventional STC New STC
5 0.55 0.53
10 0.59 0.54
15 0.59 0.58
20 0.59 0.59
All cluster 0.67 0.75

Table 5: Results of Average Overlap

Cluster Conventional STC New STC
5 -~ 0.05 0.03
10 0.25 0.12
15 0.56 0.24
20 1.25 0.47
All cluster 7.09 5.53

Table 6: Results of Average Coverage

cluster Conventional STQ", New STC
5 0.45 ; 0.35
10 0.46 0.42
15 0.55 0.53
20 0.64 061
All cluster 1 = 1

Table 7: Results of Average Relevant and Irrelevant

111-103

Conventional STC New STC
Ratio number of
cluster: Relevant 0.67 0.75
document
Ratio number of
cluster: Irrelevant 033 0.25
document
Ratio of the above 2.03 3
5. CONCLUSION

This paper proposes a new Suffix Tree Clustering
algorithm to overcome average irrelevant document in
multiple clusters can hurt cluster quality problem of the
conventional STC. The proposed algorithm provides
smaller clusters and more readable cluster label that the
preliminary experiment results also show that a new
Suffix Tree Clustering algorithm has better performance
than the conventional STC.
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