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ABSTRACT

This thesis presents the new way for cluster the result of search engine in
World Wide Web. At present, there is a vast amount of information on World Wide Web
and the growth rate is also extremely high. Although, there is a tool for search the
information which is called search engine. But these search engines can not provide the
adequate performance due to the search results of search engine are in long list of
results. When there are info relevant to search query in many different topics, users have
to take a lot of time to check the list of search result one by one for the interested topic.
The solution for this situation is to cluster the search result into group according to the
topic of each result. This clustering algo uses word and URL in each result and URL of
each result as the information to calculate the similarity between each result. When the
result of search engine is displayed in the group of results, users can choose the group
of interested topic. This will save a lot of time and user can get the useful information
which are in the very low order in original search result. The results of the experiment
show that the clustering algorithm can cluster result correctly and it also cover the no
word or no URL resuits. And it has the better results and more performance than the

clustering algorithm that use only word.
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6 deullsunsunisdnnguingldfsduazandudoyaitaldlunisdnngu udn
wRauieunadnsi g

7 g7Unanzatiiunis uarsausmindaienaniuauaihuenide
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2.1 Fast and Intuitive Clustering of Web Documents [2]

t v [
duaslunsdanguuanldainnisfudureadinguin neufiazuamlifldy T
1 v 2 v ;. 3 z v - © J [ (73
szt lfannsnguaainnisiuAnliiieiy  Tnsassiadinnumniianeiardnangude
L4 - o U :'/ kd J a“r l
yasuaunnld  edinisdanguinasldAmidusownuraunasianatsuia¥ieanu
' ] ] E v
duiusivelflunisdangu Tedmiduiunuseuenansiiléinainmedunedy - lunanis
} %4 1 74 .« (-3 : o 1 ol : ] o 3 e J
AUNTayaTRnATTIEUAN warn1sannguiatdinistiazuiveandu 2 FEmunisldAia
lunsdnngu Aa
1. Word-Intersection Clustering (Word-IC) axviinasdmnguianansiaalings
° —: 20 [ : d' LN - af ° o o~ 3 J
saemilifaniuluynianansranguiendns  asidanainudmiunisdanguiangnm
(3andn Hierarchical Agglomerative Clustering (HAC) [2] ntlszansild Tna HAC ez
L 3 () ' ’ v e v -ild X
nmsiusiaziangns inguaedianans 1 ngu udwvianizsaungaenats Adilanau
o H J o A .'/ 1 : I 3
IndiAaariunign unguifsaiullFes q sunssiatedevlsisients daFandn Halting

Criterion TngI Pseudo code 184 HAC iilusiagLlit 2.1

Initialize all documents as singleton cluster
Until (Halting Criterion) do {
Find two most similar cluster.
Merge them

}

gl.l'?l 2.1 Pseudo code 1848ANE3NN Hierarchical Agglomerative Clustering

} % ' on an] :" 9 2, ) -‘d ' -i
NIIMNANNARIETENINLBNANTT8935N138 19950137 Fanda Group Average 19
v . . 4 - 4 g
Huaauadeadeszndn 2 nquienans wassniihidinfiauninlunafisamia Tudou
$ . . . :” L A ) . .
aa938uly vFa Halting Criterion WuazldWeriduiFundn Global Quality Function (GQF)

~

~
U
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f(C)
GQF(c)=-2_%'s 2.1
or© g(cC l)é (© @)

14 ) *v
- anWariduil f(c) An Weridunuanednuaees cluster vianualu c

i ]
[

2 . A
-dou g(lc)  HureituRRNAIRINAUINLee cluster NiRTIATavsILs 2 2wl

Tngazfinaialuguuy square root
- 2 5@ \funasupzuunted cluster "N 7 cluster
ccC

- ot s(c) WuAzuuuIeuAae cluster A wIlFaN

1— e"ﬂh(c)

S c): C | »——————ee
\U/% 1+¢ PO (2.2)

- | ¢ | Wlusaauenanslungu
- h(c) WuaumAINN 7 enas i cluster Timiieuiu

o/ ¢ - (] J 4
- B Wuaruduaes SIGMOID FUNCTION ?ﬁwxnﬁuuﬂmwﬁwqmmmmmuﬂ:
ANNANNUST IIGAAY cluster

ARl Pseudo code 199 Word-IC Tatild HAC uaz GQF aniflusiagiii 2.2

Initialize all documents as singleton cluster
Until (GQF cannot be increased) do {

Find two clusters whose merge increase GQF the most.

Merge them.
}

-l o - . . . . ! (4
gll'n 2.2 Pseudo code 1838an8 Ny Hierarchical Agglomerative Clustering 7940

Gobal Quality Function

2. Phase-Intersection Clustering (Phase-IC) Aazvinndanguianansinaliaan

AI' -‘ 20 ar ' d' -l v v 1 3 d‘d

trafiganlfianiuluynienarsraanguienars asanadazlideyasumanumanefia
1 d L d H o 1 -, J 1

ndnAMaEATLENU Phase-IC azila 2 33 Aa Phase-IC Al GQF Teasfinssuqunis

ynathamileuis Word-IC iedusdsunadisusinmslinguasnidusdiitadluns
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dAnquIanans uarBnitae Phase-IC 4 Suffix Trees e Suffix Trees azlsznaudae
edge uaz node Int edge Avsiadlinasimug label TaduAfiniaIngd 49 edge AN1A1N
node (Aaariiasil label ANTULAE label 189 node A£1#N1AN label 189 edge AN root

N1 node 184 suffix trees ML 2.3 Tawaziinsnziidam daniaridu

S(my={n|- Y TFIDF(W)

oW (2.3)

Ime n A8 node A9 7 [nj Aa Auswananslu node n, W iflunguansfnluaanidly iabel

U89 node n UAL
TFIDF(w) = TF(w)/DF(w) (2.4)

' ; doa ) : . o
T TF(w) A8 AuUIaLluNasiinAY w ATNAMRINNA LAY DF(w) A ArmNdtazun
g ’ ’ :’/ -, 1 g o~
A1 w Azatfluenangsng 1 neana1sieunn Tae Phase-IC 14 Suffix Trees Hazyinnedn
J J & 1 o’ i 4
nguendsiaunzaie reeivazilunednnguiananslurnsdeatu Inaadildunungu

v :: d. J + :"
wwnangazlfann label 192 edge NUNAIIN root NN node NUNUNQNIBNAITUY 1

‘ o ] b
51# 2.3 faat Suffix Trees 18988A1H 3 FA27M : (1) “cat ate cheese”,

(2) “mouse ate cheese too”, Uaz (3) “cat ate mouse”
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RINUATEININAADY Phase-IC Nl Suffix Trees aviiaamsmdalunisdnngu

J ! [ 4 1 ) '
fayanniign uaz Phase-IC 14 GQF arlianinmasansdnnguinsiayannga usinng
o J Ad-‘l’ 9 N o - o d' . -J ° -
AnngulngdsilT snippet (A1e5UN8dU q W search engine uanvaiuAeUNELRINS
NIFAUNT IHALAAINATEINITAUNN) TENHANITAUMINIATUIINIANARILIE NI BNANT

:’/ \ d' ¢ o : ' - 2rml o -l -« J

TuAFa snippet 1auafinRNFnENALe1A liamsoeFunaldfdn (fqailszasdiiie
Weug nnndclirenfianesldlunedangy) wralunanisAuniunneatalill snippet

W inlilsigunsodanga 1y

2.2 A Domain Cluster Interface for WWW Search [4]
] ¥ ]
nnsdangurunsAudeya Tnanguaasdeysndnnguilazdnmau Tn1aanas

:’/ - ) J ]
ng (Organization name) 1831ana19U Tnaflannfgudn Jeesdnsazdon W duanuas1y
] -3 .-5 d' | 1S [ - ¥ L o :'4 - o) -‘l‘d ]
ddvlmiiunederivesls Teasuanaalugieesiuly (ree) fnhidinisiidaduidanag

] J ) o U & H
wianldlszlemiann URL 1eaienarsundanlunisdangs Tneiinssuaunisionlin 2.4

Search interface | Search conditions

input

1. Search conditions

2_3 2. Search command

@

'g p| Treeview

@ 3. Cluster search result interface

§ < 4. Cluster ID / Matching

- »| documents
5. A list of URLs in the specified display
cluster

gﬂﬁ 2.4 Data flow in the search interface

1. AEINITAUNIREAIAN search interface T Keyword search module uda

- P e [ - a v < P [
Keyword search module qzmmmnugﬁumﬂu“awLnu'uﬂ:gaﬂﬂqmu INANTINITAN

w1

2. AW keyword UALHNN134AFEaATN URL domain name
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. , 4
3. Search result clustering module aznIn1suLas URL domain name (a8
o < 4 J
89AN7 (Organization name) WASMINIFANFUIONAITAIN TADIANT UR2FRS
TuamenaWeld
4. ifinennguuasasdnsens ufaszufsdanenalszangy (Cluster-
ID) luéfs keyword search module
J J hd L
5. sruuazdd URL Tunguitfiavmunaludedly
41 4 < . 3 Ve o J d‘ - nl'
Waduganszuaunisasiiuin Fldasldfunanisdauennguaiutatecesdni
1 -, -1 e 1 -d 1 1 - :‘/ | - ° -l
@wan Tglarnadfisadie §lifiTerecesdinaiu q MaadesiudnldAuma (keyword)
SR ) ; - o
Tuswla wralaufitaaiuesdinniu 7 e Teluamaiuaieudaasiluliidenn fas
«*
1 3
wanlihuasetelowapimnzesdinshuaietislowpniuiidumnana i lHgd
1Y e « |-l'd T b ° 3 a’d °© o L% -3 | 73
TifdnasAnsdaulugniag uazAILAMIUTRIIANIATS WY Wnaiug wdaya
] v
revadAnaiiei i iieuit URL domain name viunsaunquasdnsléamauluanmin
3 .- -34’ J - 3 o -~ o on ] ] ] J
azuiudnaEnstivinsiasi Wldinssnna vgfifiniseuvatswios - unndaiag
° 2 o ] [ -‘d ° ;] 1 -’
wnldiuafeaielowiidundeyanineumidia waznissaunguasianansi
1 - - o’ ‘s’« [~ 4 . 2, d'-‘ w o -l' [ '3 ]
ot luavAnsAeeiudy Aaravinliiendrsiifaan A idAuma (keyword) Tumane 7 W
L -~ H & L H J
u7iulE mmzanarstussinaieaivenaneadasiuAiidfum (keyword) wiks 4 u

] o

] -l. 1 4 o -l' 20
wdyuseiuld uardulfauuladldnaaniaan

2.3 On Ranking and Organizing Web Query Results [3]
hudnuuamaniinlunasdmngaanans Taeld URL 1adienatsundanlunisdn

3 o 1 3 ar 3 [ -4
ng Teldlanauuamnizdangaiu 2 wuanmdn 4 Ae
o~ ’ ] . o ’ | -’I’
1. Annguandalamu (domain name) msdanguaudalawuiiaziunizson
o 0 4 - e vy o acial vl ool 12
wnarsag dslanmagaiud Mo Fadilsideuwideds lunsdndalasaniudy
raJ ' e 1 .3 o e
Viulminiiauinlug) 1y Geocities [9] Teazliifimulsslemiiudld ez Geocities (gl
- x J J L z I:” ar L) ) 1 -~
wnsldinun iehiumiulldnainlauwassssindnusiazan Tean@nees Geocities
3 - A-" v -,d -V n; 1 73 o J Y v v - :” [-3
wiarAulAninazainlannaniiiavnfeadeeiuGeslafldmusients  daiiluduee
e - oy 44 } o~ v ] ’ ] ° % } 3 ]
Geocities Asiidayafitnuadasiufmi 9 agnieluathannung nmsanindayadusing
7 wiunnzeghuivlnideridadumnesinitbionns aldufulanisdangy
< N . . s . -
AN 'n’:ﬁmuulﬂum?’mnqumu logical domain N1INMUA logical domain UUAINID
fimualdan Tassaiuradadnneiue: Thnafireddefzmdnianans fasinlingy

-‘d ] 1 v & : . . -l.d :: < o ;3 X S o}
wnashinnaveignuieliidnas winmn logical domain Ravufivialéean 433



THANBEYANAN N dOaliEd lllbilaviN
17

] v
AmuaduUTBaenasiauingy  udanitmsudingueeaanasiuiunguean i
uauresngrslunguiiuidmualy  TaaGudanguninlavmudadutinguainiagn
nezanacluiiazdy fazinlinguaananarsmnaluggnuididnadds usidiradia oy
o 3 - 'l oy v -3 alala ° v - 1 < d‘d
Auduleiauialugiilasaflasnnemanasinlfiianguassengrsaundnind
lanansdauliaEuane q ngx

v T T - o ' ) .
NRIRINAANGULURINININTEUUNITNLTENIT Locality Analysis 'ﬁ\uﬂun?xuqun']?

14
£ o af

o L [} 4 1 U o
Ufuazuuuredenansilduenanssing - aglunguinniu Tnaldiaridusan

adj_score(i) = EJEC orig_score(j)OCD("D : (2.5)

;. R p o o . | - v '
g ij Aalanans i uay | MINAIAY adi score() As AzuuungnUFLmives
lBNA17 i WAL orig_score(j) ﬁaﬂxuuut‘?ur»’fwnmmna']?j D(i,j) iuseaenasendng engns i
My j dou O WuilariduanndAnsendng 0-1 Wusaildnavusssasssndtuenansiasiing
- o v Jl; af [ l:’l d' y Jd (37
aaiulel manafdasfinanlfunzuuuraaenanslnsicy msznsiian@nshanisanagfae
[ -f 1 . -}d ] o " e :: d: - [ ¥ o L 4 J ]
M AazAnduanaisnawsinszaneiueg Anfiulalinmifuscuuiudaasinlienatsfiaglu
v ad - 2 - - X 4 oA e v ' -4 o~ 8 o
nqunzaNiananId 4 1§ asfiasuuuinigy feasiinaniuiunsusanidenissngsiuuesln
e o [ d" - aJ N [ 5 1 34
wumaznsanaaulsutasitunisAnacuuuadeseuang1sll domain saduda
J [ o d: -3 * 5 [ [ S Jd
wnarsignuFumzuuniiazuuuuiasi Wawniue g lususuiag
1 4
2. Aaanguamnlsvimasanans (Category) lunisdanguianaismutlssinmiy
} 4 ]
sruvilasldeindnUseion  (Classifie) annneuen afide Yahoo! [9] suaziBsmues
nezuaunzuenUssim Tng Yahoo! averflu [9) udrRsuamnanisdangaminylssm g
g wifidefiderdalunsdinfanarsiuaunnagluwsies Category il dasdesldinnn
ummmienansfisiadnises Auausiinisutileziom (Category) Wiiludssumean (Sub-
4' ' + d‘ -3 4 ’.’; ' - ] 5 ]
Category) iWawiniangraenilungunidnat Tneviadssinn wazseinmeaeiuazutiann
# Yahoo! Avun
1 3
ANMIURNGNY 2wy aziulddluuuuwsnandunisdanguany URL 109
° v i ) dv Uy 1 o« & [] -l [ i J } 3
wnarmia Winswdeinguitlilduismuanuduiuseeasnans iuAsa LN uLNNguAae

- 4 % . .
5 [4] dovluuuufideniu azaraumquianansldduouten  msznnsdadszinmaes

Yahoo! viuldmuilugdnasdnlad

2.4 Authoritative Sources in a Hyperlinked Environment [5]

00941
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! L] v i [ o [ 4‘
Wunszuaunisiin URL Tuienans (link) 811 iheanuszinFaeaasunans aa
wiuiasinldmy  AdldAuniidneusidudvialbifinnsianizianzas (Broad-topic
. - ° Y v Y ° Yy @ o . " o
queries) Az lildnanisAumdayasduaunin udrainamaniuntssuoausiivem
- -Jd” [ [ d; [ 5 (-3 o - 0 :’/ b 23 L4
aAluenasnTlldmaduau  udsaniuiasirdedivaniuindudayalflunisduan
3 : 4' ] 1 } A Y -4 -‘ ’c’z J -‘l'
ATuLUTBINaWANY Taudadu 2 et lHun Authority AeazuuuinaTugnraIUTIMA
- - v i A - o - Y 4 a o o v
ez Hub AaAzuuuIaan1sinatil 7 STviedeAllfinadu 4 ufaRaGeessunanisdumn

b 3

dayasmuAzuuuas Authority
2 ' 1 4
NFLUAUNIITB4IENsHA T ENAIMINAN AU 185118 UAY 114 Altavista [10]
) ' 1 4
Nlzzunnd 200 wa TeardeduiunahassosgmitnFadiiu wdrdaihdsdlunaia 200

1 v - - e t d 3 o - ] ] .
Hatlin 1 usiiieeanfadiid ilvanaau q T 200 watifeiiveaiull hidaawesentsin

SubGraph (O,€.t,d)
O : a query string
€ : a text-based search engine
t,d : natural number

Let R, denote the top t results of € on O

Set Sg = Ry
For each page p € Ry
Let I™(p) denote the set of all pages p points to
Let F(p) denote the set of all pages pointing to p
Add all pages in I "(p) to So
17 (p)) < d then
Add all pages in r (p) to Sg
Else
Add an arbitrary set of d pages from F(p) to Sy
-- End

Return S

gU# 25 nsrumrdmiumainenarndrguameeuendasifainisiangu
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Q 14 L 4
MAMATULE Asinnfanandiandinguaamamanil Tnaengnsmaniuiie
IBNEIGNANALUNA 200 HAUINT I uazianansAiALATNIM 200 wausmil {iaeann
9 U X 4 - . o “: J
nasjnanarsmartiiuenarsifipnndiiusin 200 wausn Tnanszusuninianusi
nataaziumgln 2.5
naiNenasiduRusiurantsAundntasin Iniidayares@einazundas
TunrzAuanuiisniy wiadhiliReAludaundllduanatsfegliu domain Waaiu dissan
aeAwmaniulilddasuananudiiussswinuanans
} -] o 4 [ € o d' vy . J
udrANMIMzuEnenaIIdNAuETUAR AU eanainnguasdenadnsh
o v ¥ dd‘l 4, v e ' -‘l’ di i o .', ol
mufiuag Inaldngednenasiduiusininegnalasenaistu q wilau 4 1y dufe

. i a} [ Y o~ 1 . or o
Authority Aitieadeaeiudameaiuasgndlaunguass Hub iiauiu Aag

Py
2O
O>K‘>O
Hubs Authority

5171 2.6 guluamsaaLing Authority Waz Hubs

Fraviu Authority i Hub azinlifinauduiusludneusdudiuiuficundn
mutually reinforcing relationship A8 Hub ﬁﬁ%’g‘lﬂﬂ'\l Authority ﬁﬁ uae Authority V‘lﬁ"’lan
Fne Hub 73 1PAcAmdnfussuie Hub uay Authority FFdeinu nezununis
Iterative Algorithm lﬂiﬂ‘/.l’lﬂﬂ'?w]ﬂ::uuu Authority 289180417 p (X)) WAL ATUUU Hub 189

wnagp (y™)
x® = ZQ:(q.p)e E y<q> (2.6)

v = Zq:(q'p)ee X ¥ (2.7



20

| . . o~ -’ < J
Ineifl Pseudo code 184 Iterative Algorithm ufanl 2.7 aziwiinszununisaes
N . A’ o dl' ‘ﬂl ' 4‘ -
lterative Algorithm HaziflumavinluGas q (iWenyegaanIweeddn x uss y T9a1n code fi
ABATUIN Kk $OU AINNTEUIUME lterative Algorithm Hizngnxnsnuinluvianisnseaivenn
\anansiiAn Authority Waz Hub gegmatieas c tenans TaefinssuaunisiegLal 2.8 Tas
NuuAAT ¢ NdsTnd 5-10 WAENIIAIMUAAN k ﬁmmmuﬁumwmq’lﬁmn [5] AaNN"?
naassudalananmiuugnaliiingn nasansunieededatnuAuafiieene  wsnag
Aasundamausaniuaemiu Miazutaein Wnanau
a‘ J dvv . 2+ d' } 3 o -l' [ v
nezuaunsnaamniisaiunldnenanmedanuenansinmualdfng  uas

ar

deaurrninanldiuAnivaieacavang Iaafaansaouannguaas Authority waz Hub
J - U 1} 1 1 ]
nEaeiumuAzuLY asniungudes o vaiy  ngu laenisuanmugeazuul Taald

ngqutiatusiazngiiufwuAINISUAR S AN EURIAT 16

Iterate(G,k)
G: a collection of n linked pages

k: a natural number

Let z denote the vector (1,1,1,...,1) € R"

Setx, .=z
Sety,:=z
Fori =1,2,....k

Apply the I operation to (x,,, y,,), obtaining new x-weights x’,
Apply the O operation to (x’, y,,), obtaining new y-weights y’,
Normalize x’; obtaining x;
Normalize y’, obtaining y;

End

Return (x,, y,)

P
gﬂw 2.7 Pseudo code 194 lterative Algorithm
:’« 5 70 L] “w 0 o ° L] ] 4
[annzzuIUnIsiEAAziiuladn widranisdnaiuasin 1R winssuaunisi
fudaurntitinisidfeyssmnunnieAanazuum Authority M Hub il i4iean

[ o 2 - e o LY ’ -J -; 2/ } 9
uanldmnziunsldnusiain nsusamsdeliliuanafunguaasusinuadaclusu
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Filter (G,k,c)
G: a collection of n linked pages
k,c: natural numbers
(X ¥,) := lterate(G,k)
Report the pages with the ¢ largest coordinates in x, as authorities.

Report the pages with the ¢ largest coordinates in y, as hubs.

al {ai o . '
3‘1]71 2.8 ﬂ?L’UQunq?ﬂ?ﬂQLﬂﬂﬂ’]?ﬁﬁﬂq Authority Way Hub Q\ifﬂﬂ‘ﬂﬂ"l\iﬂz c landng

al o ] -] o w W 4’ ] [ ' 14
LAEINUY WALAAILWENLANAITATALAL i 5-10 1andn? 'NNTQQI.NLWENWEF]?JF‘W’]Nﬂﬂ\lﬂq?‘ﬂﬂﬂ

! J :" » 3 ° J -3
Fld inmzianarsugsemaniuanailinnannneresirngldsiasnisAumnails

2.5 Link Based Clustering of Web Search Results [7]
- o dyd -~ d’ 3 af o - - f . : -4 - ] | Y } 73
mRdeliiuwAuAsIndiReiAnatinudaliuil AetiudnanisAundeyas
.« < : 1ond -~ -t e 1 lld‘ L 24 v b 13 v -
readfmavauhiddss@nEniwisana  Nlidissanisdundeyafaadanatiunanis
v } 4 d' b %4 [ & -3 : -5 ° [ % 1 } %4 2 4
Aumfeyanldniainidfnduauasausunamauilalaeiinsdanguuanisfumdayan
v < o : 3m e o 1 pu ' = o g . . 4' d#
Inrandfnduiu Tnaldiinisdanguin@undy MAniRed (Link Analysis) Heiliu
- raJ » (v 1 ;4 b 3 D] =) S| ] [] ;Y
FIULURIANFaNAusTud NuanIsAunIdeyaviaFanladnatniduanats Tnaldnag
- « e ) 3 wlf [ L - d -l [
ATITMNIINAIARAN (Co-citation) Milaunu uaen1sRRAE (Comiping) wilauii uas
o -~ o - J Vv o =y= .‘l’v o~ J 5.3 v e
dalinnliu daneinn K-means e lidanainistidanisiudayanlifienis uazldming
v ) @ vy - - ° % ol ot »
nsAumdayaluivissag Tnansdnnguiasinanisnienarsifiaunmisaunseauti
-l' 1end - o dyv b 4 - -4' © = ar
wnas biflguniween TnsenddeilidalfumnuAaunsin [1] SaindsAunldluntdn
. + ] - [ - L1
avdunansiumdeys [1] wuadiiiiiuiwasg 2 9fin Ae §U (hub) uay aav3h (authority)
4' -3 : - : =Y d' o [ v e - : [ ] - ]
Tdunan2riatisrdaginmaivuaciu dniuuiAstinnldlunisdnnguienanstianines
2 -J-I 2 (] o~ ' 1 v e ~ 0 e ) o o a‘l’ p X3
Wiuanaled wiisnisdnngudaungaslddiuiladeddny winddeilldneammean
enad d ave ' )
Aruanimauluduwaan difludeyanalddnnguionais Railsne
. J [-3 ] [] -’ ° o~ 1
1. laa R (Hyperlink) sewinaidumadailurinuunnsinafidfyseudnaengns
M v o - [ - o o o . o . < - - - -
M ldiudumausrRdhbaniiudeysidr Ao aanguiumanineadiaaiu
J < : 1 -« { -
2. Auwanldan@fnduiudaulugjasduwiusn  seaivlni Sleuinfivu
L 3 1 dv L% 1 3 - [ & r L4 dl z id
wmantiuen  warilinasdsenauasdsuaginnndrmmiuiiandanuaunnn
-3 o -&' d. ] [ %4 -l' o [ % 1 ddl 3 J
3. umagsinaulune sty sadulyuivdsnisdangunlisuiia

1.4 ° ~ J d‘ (LI} -
peainARnguanasi i ldndang
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o ‘:‘ - o a‘l’ * o J 1 9 -3 o a"d
AU uuINIBRWISEisnIImManguuantsAun iy TaeldagnisiGen
‘ - o . . A‘ -l :d - ol 2 d‘dA <
11 MFAATITURIA (Link Analysis) T9IENsIHUMIAINARAD wiuanasidaAdnuas
feAnan mlsuiniasiiruduiusiuetranisaniy TaadRarsumienans p uas

& v P Pt - o v Py, -« o
g ABVUIENEATIN p URT q ‘BIL‘“’]W\Nﬂuﬂu URSUMUIENRITVNTNINI p UARY g (WNDUNUY Tﬂﬂ

<

fATEnIamiengrswmainauiudidauaziu i Tenidsatiaziin NMATISTReA

Phlaniy K-means AldviansUfuieldnunmsdanguianansiumalatianis

2.5.1 nsaAngulALAE Link Analysis
Tnaldn1siasfasnmilauii (Co-citation) uaznisiasdidamilantu (Coulping)

=l o

dll 1 £ -II o i L dl 1 24 2 o v 1 -’l‘
memmfrmmLanm?uum:munmnuu'wanmwuﬂm DIHITUIUKIALT-DBNIURTU

<4 [ o 5 ° o ] 2 2 - .Y rnll.!l’
WHAKNUNINND AIUU RIUTLIURAT URL P ".‘NNﬂﬂ’Wﬂuﬂ’]‘ﬂ’ﬂHﬂ R [LYNINUK/IANTABNA[IN
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calal

\aNaAnT FINDINIIMALTATIdglanans Tnmdermidnganansilazld Alta Vista [10]
d} il - :’z v :’/ =y « v - « Q ar ]

dhuezeelialunimmn aaiu azlddeyaresiademidnussfsdnendmiuusias URL P

2.51.1  danmuns

- Aunueeusiazutinendls P lu R wiasviinenans P lu R RTYNUNUGIEIIA
wmef 2 namef Ae wawes P, ({1 N 25) was wawas P, (1 M 37 Taefisd i lunawmaf

' o -J . a6 ‘:; a0 < - N [

Py, ACUAALIT P URIARENT | ANAIARANYIRMNA N AR uaziammas P, Aiduriu

- N9IRAINARTE UASEHIUFUNITY Cosine Waaunsadnmainadteldann
avAduazReeanAdmilauiy  ssudiamienans P ouar Q lasdnmousassieridy

Cosine (usiagil 2.10

Cosine (P,Q) = (P ® Q/IPI QI = ((P,, ® Q)+ (P, ® Q) /IPIIIQIH (2.8)

v
U

N o e
Unu/lPIF =(2Foufs +2Fmy) auadsfeenuardsiidiontesanais P
1 1

N, 2 X, 2 .
//P//2=(2P0uti +Zplnj) AMUIURIABANUATRIATMINNATEUENANT P
1 1

e Q) Hlunenllsdnduasawad P, uaz Q,, Wadndsdeannilsaniu

out out

(P

out

TEMINP WA QT (P, ® Q) fuuiAaaiu 1ousd 1P| iuAneaTeamas P

- qaAuENaIBINGN (Center Point of Cluster) Wfansuinat C ilusiunuzes

q au

nANIANAT S WafiaansAaANAIsTndN P uaznguianais S Tne (9] Wudiuou

anaénslungu ilaqaduinadugnanyRdsasinunmannda 1 Faiuals



23

Cout = fs| 2Py 29)

RES
— 1
Cn=}s| 2Py, (2.10)
RES
Similarity (P,S) = Cosine (P,C) (2.11)

‘
-~ (&

o ' 4 [} <
- IndaaAvialisasngu (Near-Common Link of Cluster) AaRarniegluanidn

1 4
L TR -

daulunjaaingu drasiniiaiiaglu 50% 1eann@nlungu AavFundamiugn 50% InAdas
vialaeangu tdlagluaundnyniareangn azFundn fadiallaangy
2.5.1.2 TEMAANgN
L4
A iliiauaiinisrdnangaas ilanyiullss K-means Undldanunsndnnga
v v o v ] [ d:l’
uanlIAudayauuAy waswidaiduras K-means Taedsnisiall
LY P ] ~ ° o ' - 2 -Jd
- i liduiusean Tnaasvinnisdangulnui@ananizuninanaisniang
A L4 d‘d - e v - -« 1 2/ " A'
am (InsdaniawrzntimiinasnsasdsAduasfsfaenatnaias 2) Teaziiluniaiu
ALY NUNan1IdANgY
v (] L 4 |
- mManmunaNAGIaTUA (Similarity Threshold) AanARIEduAIgNiMUnLY
d‘ [ L AI T 1 4' v o ] 1
Wadadminanatsmiivannisossdaiunguanatsuilaldvialid  Inaarnadreidung
° - '_‘l" p J ar ' i ] [ ] J
w1 UMl (Common Link) Rfwdauiusiudng 2 winenansisinaiu aslisnni
AzfMMUAAIRIIN
- MndReminluaaengn iauaaasiusaniunalungn Annimaseawdn
- .'/ J U 13 -~ J J #
30% Inddsrialuimnzanngn naynngusiasiedrades 1 8ef Tunguindagluianans
e wlg 30% 18NgN
- mrldwduanammile o Weglungu fredie n) auaiiassudraniuenans
' - ' 1 9 :‘/ ° 2 v - o ﬁJ ] o | L
uaznguienatsininnitannedrisduniuas 1) winenarssiasddermuiaunulndfed
..' ' :: 1 3 (] ) « L’ [-d 3 ] «
vialdreanguiu q Sbifingulansemunuet winenarsfiaznaadungulmi wanes
- [ 73 -J . Vv [ 1Y - - " v 29
Audnanargnlfinadmurnanuadrisuasasgnausludtriaundnlmidnan  Inami
1 - J 4 3l :’/ o
wnarmvihazilugandnlaly 10 nguiianuadagagaiing ynuiienasasgminly

vnazdanguennaiussiiinaudsuwlasiunamefauinanssausasngs



24

° J [ 1 3 1 & g0 -1
- MINGURATHETAENIITINNGNNUSIU (Base Cluster) ngunadniiniulngnig
J Jv t li’d . - ' - «~ .l' -l' .
TINNRUAUT 2 nay wmm“nn'lunqumuﬂunuqum ‘Nﬂ"JUF}Nﬂ'li‘?QNTﬂEI Merging

Threshold

2.5.2 NISYIAABILARSIANG

1. anmurndanlunimaaes

- 1 dl [ 9 - - -4 ] L
- nManuTeya adndssAninn Ust@ndng uazAnEavgu 3n1manas

L4 ] o a; ] s d’

o J 1 4 d‘ « -4 : d' ] o ° v 3/
UAM T AUMIRRTY Tmmﬁﬂmmuwmqnuuazmmuuam?ﬂummﬂu‘,ﬂwm\mu AR

o i 3-‘3 IA; - o . R -4 v o -rvdu e
AMITNITUHNNUTIUBLNNITUATIEVAA (Link Analysis) qq'bnmmummm’mmqnumu

1

-3 } %4 1 3 1 4 o o ¥ . ] L’
\nu 'au“a'[mﬂn'l?mqu"l‘ua ANANITAUNITBYR  UAINLAIAREN(out-links)BBNAINUARTUUN

lnasuasIfeAd(in-links) Tnald Alta Vista [10]

v ]
v 0 e of

o J (-] o U
- maiAnuazaiadeys Wasanluwiueaiidayandiiudewsinlnissang
- @} -l ® o (3 L7 %’ ar J - -~ -
Hanatnasiniznidneeninendrdninenans p uas g szdiiudia 1) I 8 AsAaan (out-
links) Tuusiazuinanansuas 2) A8eiialy (link in common) atinatiasuinananshdules
a ¥ . >
iuaedAMTmanndiasgningn
3 s - ol a’v d! ¥ [ :
- lfapnatnuimimuniesirnguivugiu
o 1 o rd’ - 0 -L’ wof 0 4’ al o -
- NINGURAANE TaRsiiinlnenizrungunugunas 2 ngn Jealidnuausnniniy
ngugaulugimilauns iy 75%)
2. HANIINARDY
ol = ¥ 3 4 o o 0 v °
HNEY 60 - 70% vedmanITAUMITeys NRTNIdangN MAIRINNITRIAIN
2 Y @ 1 el - . P P o -
aza1ndaya uanisnasasudmbitiuiinanisiiaueduisoianguifiiiaviuan 1 \NEa
o . 4 [] [ =4 U
TasiuAmldAunnfayald uazliienans 30-50% ligndmngy
3. maiananizdaanguANATEuIngR (Entropy)
-3 J - o 94 . o ) -'
Midulnsi (Entropy) WWadagninImmsdangu dulnglvinneinlnafieungad

o~ + ey -‘ ar z o 3 IJ g 1 J v o o
liannsdanguilngdanimuniu fieutunguiigndes uitinguiigndadldangidenia

NITATIRABUUARLIANATT  uaTiMMumesdwsazienatzasagnaula Teenaiiinauiin

wamlunmsimanguiafinainanewdsld W cs ununguitléannimeass diu

nslaasngu j Ao

E()==2,p;log(p;) (2.12)

/



25

t -J - ) . [l . -3 J
Toe P, Wuamhaziiunan@inzeangy j Assaglulszim i Bulnsfiadaue

nguAgNaR  AuanianuasasaaniuinsResusssngudetoniminlagsunnretusne

' a~

-1
NAN MU

M ni*E(j)
_ /
Ecs = Z

=1

(2.13)
n

»
ol n, = TUIRTINGN j, m = AUNgUAT n = Suaudayaiannn
[ 9 ~ ' ° n; } 4 24 v g J '
ANNTIANANIIIANGNIENAT Jaguar NlTlunizduvadeya uaaaldiudang
g al -l ' <1 ’ > < vy - e v
nhadnAMNEtgsINngT waslivwnguiadnuazluginliaisnesunglddedianag

nswmiunsely

253 unaq

- o dll

NAITUARET ﬂmumﬁms'luu‘lun'mmnauNammummﬂm e 433017

]
L < -~

Fund1 nasiansaed Jaansioldnasnsamanisfondayaiilifaadaceandas
° [ ' 1 [ e 3 5 [ ' 2 2/ zd‘ J L7
nmrRnguranisAiayaflignn g nasdanguuanisfunndeysiifina
L 73N } v e o J 1 Y } 3 ° -J 1 Y
§ligdayaliazan Wanismasasldiinisdanguuanisfumdayasasinliluntsdum
=i ® -l v d' [ ] al e
\Wew 3 A1 AR Jaguar, Data mining uat Java T himaanelunistiuduiigninawaenis
o~ 1 - o) d’-‘ - L - ar s ot - o el J -
Anngulnedinisiiisz@ninmuniamiienls uesdlifinauFauifounainistu 4 3.
1] A U - . o A J ] e o
Tianunrouenlfdnlssdninmiaiouiuaduduadacls  uazlunsinnuuninnidn
] - ) - o= r-’l’ o - af o ‘v 4 *» AJ v e -~ o
NENIRIEMIAURTIDIRWATL vimslmmsilaanauiungudayangnees Tedviinisida
o~ -_ ol Y - - 4" o~ © [P J v L% -
uaudnes Seaiifetianaimifiaaulunisdaningudayaignsias aullumgetadin

- L o~ 1 J o« J -~ 1 L
AuAANAIA lUN1ZAMIIANNINERINIARNENTE Wiaewnnisdnngudiaaitnistisnilu

¥

faal

17374

S— L o
ayarNan AU ayauuanauiazFunsdangunsnisfumdaye Tuaneh

2
- o ai v

mmqﬂummm?mmsfaﬂnauwuwmﬂ‘lﬂuamsﬁumﬁag‘ﬂmnLaif'mé‘u?m NN T RELT)

LA

nquillimunzdanisiinisdnnguesulad lunsuBaufeunnnimnisdanguszudnda

1
174

o mal -: [ a’l’ - - e -3 + a 1 3 " ‘" v d'
NrEALTENIIAINERB IR WAneinusianil ‘lummm*n1‘1muﬂ~1'-a'1nnau'nﬂuaw'h’ﬂun17

ﬂﬂﬂ\'lﬁl’r]\'l'lﬂﬂﬂuwuﬁlﬂNN1NL‘MN']"1uﬂ']?ﬂ’IN'ﬂ‘D ﬂU’Jﬁﬂ']‘j‘u Tﬂﬂﬂau‘ﬂﬂ&lﬂ‘ﬂﬂ\i']'ﬂ muwuﬁu

° w

%
favAdmmusiasdayaiasnn vn'luwa:gﬂudquummma’lﬂ 'nm.ﬂuma:ﬂawmmymhq

galun13dnngulneiEn5iiAsIeiAsd (Link Analysis)



26

2.6 A Large Benchmark Dataset for Web Document Clustering [8]
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across
after

all

allow
also
although
always
and
any

are
around
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ever
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every
'evenybody
everyday
everyone
few

for

from

had

has
have
her

here

him

his

how
however
into

its

just

last

less

let

many

may

might
mine
more
most
neither
never
none
not
now
often
only
other
our
over
same
seldom
shall
she
should
since
some
someone
sometime

than

that
the
their
them
then
there
therefore
these
they
this
those
though
thus
until
used
was
were
what
when
where
which
while
whole

whom

why

will

with
within
would
yet

you

your
anywhere
awesome
else

fast

free
great

list

lot

make
need
new

out

without
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back

click

copyright

enter

home

homepage

html

internet

link

links

login

logout

main

meta

navigation

next

online

page

point

previous

site

sites

top

url

web

website
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CLUSTERING OF SEARCH ENGINE RESULTS IN WORLD WIDE WEB

Chotipat Pornavalai and Panupong Chavavit

Faculty of Information Technology
King Mongkut’s Institute of Technology
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Email: chotipat@it.kmitl.ac.th

ABSTRACT

The vast amount and the extremely high growth of
WWW documents cause the less effectiveness of web
search engine. Because the traditional web search engine
returns result in the long list format, therefore document
clustering was introduced to show the list of results from
search in groups of similarity. Users can save their time by
finding relevant group of results instead of the long list of
results. We have developed the clustering method to make
a group of results by introducing the new concept of
combining both words and the URL links in the
documents. The simulation results show that it has better
performance than using only words from the documents,
such as proposed in other papers.

KEYWORDS: WWW, search engine, word and link
clustering

1. INTRODUCTION

The vast amount and the extremely high growth of
WWW documents cause the less effectiveness of web
search engine in the present. Especially, with results of
search engine in long list format, there are a lot of
documents in response to user queries which relevant to
user queries in many different aspects. So users have to go
through each of results to find the corresponding result
which could waste much time. Nowadays, there are mainly
2 methods of clustering. First method is clustering
documents by using words in document to find the
relevant of two documents which contain same words.[2]
Second method is to use URL of document to cluster
documents in the same domain (cluster by position of
document) [3],[4] but do not cluster by the relevance of
content in document. From the advantage and
disadvantage of both methods, we propose the clustering
method that uses word and URL in document, which is
relevant to the user’s queries. The URL in documents will
indicate the relevance of document for clustering if both
document A and document B have URL of document C in
their,documents (in other words, both document A and
document B link to document C), or document A has URL

Faculty of Information Technology
King Mongkut’s Institute of Technology Ladkrabang,
THAILAND
Phone:+66-2-737-2551-4, Fax:+66-2-326-4332
Email: cpanupong@hotmail.com

of document B and document B has URL of document A.
So URL in document will make clustering more correctly
and better coverage.

The rest of paper is organized as follows. Section 2
presents the related works. The proposed hyperlink
structure for document clustering is then presented in
Section 3. The results are in section 4. The conclusions
and future works are in the last section.

2. RELATED WORKS

There are many papers related to this topic. We show
some that are most relevant to our work in the following
subsections.

2.1 Fast and Intuitive Clustering of Web Documents [2]

In their paper, listed results of search engine were
clustered before showing to the users. This will allow
users to be able to browse results of search engine easier.
The algorithms are also fast enough to be applied to
thousands of documents. This clustering algorithm uses
words or phases for cluster the documents by intersect the
documents in a cluster to determine the set of words (or
phases) shared by all documents in the clusters. Several
clustering algorithms were evaluated on collections of
snippets returned from web search engines. First method
of this algorithm is called Word-Intersection clustering
(Word-IC) which characterizes clusters by the set of words
shared by every document in the cluster. Second method is
Phrase-Intersection Clustering (Phase-IC). Phrase-IC looks
at the phrases that are common to a group of documents,
as an indication of the group’s cohesion. Word-IC is a
HAC algorithm that uses GQF to quantify the quality of a
clustering. Each iteration of the HAC algorithm, the two
clusters which merged results with the highest increase of
the GQF are merged. The algorithm terminates when no
merge can increases the GQF. Our proposed here in this
paper is very much similar to their work (using Word-IC).
However, we proposed to use URL links, not only words,
in documents, as the information for clustering. We also
propose two scoring functions that use URL for
calculating the relevance between two clusters.
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2.2 On Ranking and Organizing Web Query Results [3]
This is another document clustering method that uses
URL of document that presents two clustering techniques,
Clustering by domain name, and Clustering by Category.
From these two techniques, first technique clusters
document according to URL of document which is not
cluster by relevant of document so clustering by this
technique will decrease only a few list of result because
there is not much result come from the same domain. The
second technique can cover only a few documents
compare to all documents in WWW because information
about category of documents from WWW cover not much
document as categorization in Yahoo! done by humans.

2.3 A Domain Cluster Interface for WWW Search [4]

This algorithm clusters the documents in the search
result by the organization name which is derived from its
URL domain name and display results in hierarchical tree
view form. So this is another algorithm that clusters
documents by using URLs of documents. This method is
effective for the users who know the relation of search
query to the organization name or know about that
organization. So it is not suitable to use in WWW, because
there are large amounts of organizations in WWW which
users might not know. And it is hard to make database of
organization names to compare with URL domain name
that cover most of WWW.

2.4 Authoritative Sources in a Hyperlinked
Environment [5)

This is not a dustering method technique but it is a
good technique of using URL in the document. This is a
distillation technique that finds and ranks the best
document relevant to a broad search topic. The documents
from the search result were analyzed to find links in the
documents then scores of documents will be calculated by
using links information. This means scores of documents
come from relevant between documents. There are two
kinds of score for each document, which are Authority and
Hub. Authority of document comes from linked by other
document so high authority score comes from linked by
many good documents. Hub of document comes from link
to other documents so high score of Hub comes from link
to many good documents. And result will be ranked
according to Authority score. As results are not groups of
result then user has to spend their time look for result in
their interested aspect.

3. THE PROPOSED HYPERLINK STRUCTURE
FOR DOCUMENT CLUSTERING

We consider the URL in document as important
information to show the relevance between documents. If
documents have link to each other or two documents have
some links to the same documents, these two documents

63

are related. So URL in document will be useful for
clustering result return from web search engine. But less
than fifty percent of all documents will be cluster by use
only URL. To increase coverage of clustering, words in
title tag and meta tag of documents are used for clustering
too.

Clustering results from search engine into groups of
related document will ease the user in looking for the
results. And users can save their time by finding relevant
group of results instead of the long list of results. This
clustering uses the algorithm called Hierarchical
Agglomerative Clustering (HAC) [2] which starts with
each document in a cluster of its own, iterating by merging
the two closest clusters whose merge results in the highest
increase in the Global Quality Function (GQF), and
terminate when no merge increase the GQF. This is the
psuedo-code for HAC:

1> Initialize all documents as singleton cluster

2> Until (GQF cannot be increased) do {

3> Find two clusters whose merge increase GQF the most.
4> Merge them.

5>}

From the HAC algorithm, we use Global Quality Function
(GQF) as a halting criterion to quantify the quality of a
clustering. Thus

Gorc) =-L(€) Ns(e)
g(/ C /) ceC
where f(C) is the function of ratio of the number of

clustered document in the data set to the overall
number of document in the same data set.

g(|C]) is the number of clusters of size two or more
raised to the power of 0.5

s(c) is the score of cluster ¢

The proposed scoring function s(c) of each cluster
composes of 2 sub-functions. First sub-function is the
score from word in the document. Next sub-function is the
score from URL in the document. Weighting factor §)
controls the weight of URL sub-functions in scoring
function. Thus

s(c) =sl(c) * (1+(y*s2(c))) (2)
where 7yis weighting factor value 0-1 to define effect of
s2(c) to s1(c).
s1(c) is sub-function that scores from word.
s2(c) is sub-function that scores from link.

—eBre)

Then (3)

where | c | is the number of documents in cluster c.

sl(c)=/c/.;

+e -Ph(c)
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-h(c) is number of word that common to all

documents in the cluster.

B determines slope of sigmoid function which
specifies a trade-off between the size and
cohesion of the cluster.

D(x.y)
ercl.yecla 14
[cl

where x is document in cluster cl.
y is document in cluster c2.
o has value between 0 and 1.
| ¢ | is the number of document in cluster c.

s2(c) = 4)

All of the scoring function above will be used in our
proposed algorithm to make a good result of clustering.
Psuedo-code of our algorithm will show how we use each
scoring function in our algorithm as follow:

1> Parse word in title tag and meta tag and link from
documents into data base.

2> Cut stop words and stop links out of database.

3> Change pural wordinto rootword.

4> Find shortest path between each document in the test group.

5> Set each document as a single cluster.

6> While (new GQF more than current GQF) do {

7> For (each pair of cluster) {

8> Calculate word score and link score of the pair of
cluster.

9> Calculate score of new cluster from word and link
score.

10> Calculate new GQF when the new cluster occurs.

11> Record idof both clusters that give the maximum GQOF.

12> )}

13> If (new GQF more than current GQF) {

14> Merge both clusters.

15>

16>}

4. EXPERIMENTAL RESULTS

In our experiment, we use information in web
categorized from Yahoo! [7] as a standard to compare with
our clustering results. Because web category of Yahoo! is
classified by human experts then it is reliable in
correctness. Yahoo! has a wide variety of categories that
are suitable for testing the clustering. Then we download
the html documents for clustering from links in many
categories in Yahoo! and parse each document for words
in title tag, meta tag and the URLs in the document into
document detail database. The words and URLs in the
database will be the information for clustering. The
average number of words in each document is 25 words
per document. But some words and URLs that are
meaningless for the content of documents will be deleted
to reduce variation of content in documents. And we also
change pural word to root word to reduce variation.
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After two clusters merge into a cluster, the information
(word, URL) of each cluster will be merged and become
information of the new cluster. In merging word from two
clusters, we merge neither all words from both clusters
into the new cluster. Because some words may not
describe the cluster only by words that common in both
clusters, we may lose some good uncommon words and
decrease the chance of clustering for the new cluster. So in
this paper, we merge the words that occur in 50% or more
of documents in the new cluster.

To test quality of our cluster algorithm, we create
group of documents as test groups by merging documents
from different categories. The numbers of documents from
each category is 50, 100, 150 and 200 and merge 2 to 5
categories for each test groups. After clustering documents
with our algorithm, we need scoring function to compare
with the original cluster. The scoring function of quality is

3. (Jic)=(c)) 3
/¢l
5 2)

o(c) =

ceB

where B = group of documents for clustering
C = group of largest clustering documents for each
test group
t(c) = number of true-positive pairs in cluster ce C
f(c) = number of false-positive pairs in cluster ce C
ic| = size of ciuster ¢

From our preliminary experiment from three test
groups, we found that using word and link get better
quality than clustering by using only word. And we got the
best quality of clustering when f(c) in (1) be the function
that raised to the power 3 which can be see in Figure 1, 2,
and 3. These test groups compose of 2 groups of
documents with 50 documents in each group.

powes o 1)

Figure 1. Comparison of average quality in test group AG
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In figure 1, A is a data set of Architect and G is a data
set of Graphic Design. Both Architect and Graphic Design
are sub-categories in the Art category, which are
categorized by Yahoo! In AG test group, there are average
22 words in each document and there are 49 documents
that link with other documents in the test group. From the
result of clustering test group AG, our purposed clustering
algorithm can make a good result of clustering even
though documents are from the same category but in
different sub-category.

MJ wordalink

Quality of Clustering

Figure 2. Comparison of average quality in test group MJ

In figure 2, M is a data set of Museum which is a sub-
category in the Art category. And J is a data set of Job
which is a sub-category in the Business category. In MJ
test group, there are average 27 words in each document
and there are 5 documents that link with other documents
in the test group. As the less link information in this test
group, the result of clustering with word is nearly the same
as result of clustering with word and link. But clustering
with word and link still make a better result.

GM wordlink

of lusterinc

ity

Qual
o

T Sesaraeowes power of (¢)
1 3 5

Figure 3. Comparison of average quality in test group GM

In GM test group, G is a data set of Graphic Design
and M is a data set of Museum, both data sets are sub-
categories in the Art category. There are average 21 words
in ‘each document and there are 25 documents that link
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but in different sub-category. The average quality of
clustering result in this test group is in figure 3.

From the results of the experiment, our word and URL
clustering method got better quality score than word
clustering method that proposed in [2], in three different
test groups. The weight of URL score that add to word
score has some effect to the score of the cluster. Clustering
with word and link make better result than clustering with
only word when more link information in the test group.

5. CONCLUSIONS AND FUTURE WORKS

In this paper, we proposed the algorithm for clustering
the web documents lists from the search engine. Our
algorithm based on the combination with the words in the
documents and URL links. We control document variation
by cut out stop word and stop link and change pural word
into root word. The preliminary simulation results show
that the proposed algorithm could find better cluster than
the existing related works on this topic.

In our future work, we observe that the relevance
between queries, which users use to search in search
engine, and document is information that useful for
clustering. Because each document does not relevance to a
query in the same level then the most relevance document
should have the relevance score more than the other
documents. And this relevance score will make the better
clustering result.
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