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Abstract

Currently, a large amount -of data;has been transferred- from_everywhere through
World Wide/ Web.~For | this~reason, many researchers have -interested in web
information extraction. They focused on/filtering only useful data from web pages.
Generally, a major problem of the web extraction software is model flexibility, since
it was necessary to redefine.rules of software when'it operated-on cross domains
with different structure. Even though some researchers.tried to Improve-the flexibility
by presenting the web extraction in|automatic) manner, the modet, was/ limited to
operating only ‘on” link offer_page. So, it Is-inconsistent.with ©bjectives of some
websites like second ‘hand sales: Subsequently,~some of them developed web
extraction systems by identifying/content node with text.density. The systems can
automatically extract the web infermation; however, they are incompatible with E-
Commerce web pages. This is because the pages have low text density per node and
also contain many nodes, i.e. price, in content node. Consequently, we propose web
content extraction based on subject detection and node density for solving the

mentioned problems.

Keywords: data preparation web information extraction node density subject

detection e-commerce data intensive
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Currently, very large data have been transferred from everywhere through World Wide
Web. Consequently, the information extraction systems have been arising and many researches
have been focusing on those data for utilizing them. These systems are very useful for data pre-
processing and cleaning for real-time applications. Moreover, these systems can make other
analyzing systems to analyze the data in real time such as social network mining, web mining,
data mining, or even special tasks such as false advertisement detection, demand forecasting, and
comment extraction on product and service reviews. In this paper, we focus on extracting the
content data of web pages in e-commerce web sites based on subject detection and node density.
In the experimental results, it can signify that our proposed method is appropriated to extract the

data rich region in data-intensive pagesd
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<html> <head> </head>
<li><a href="p1">iteml</a>
<li><b>color:</b>Red

<li><a href="p1">item2</a>
<ul><li><b>price:</b> $199
<li><b>color: </b>Blue</ul>

<li><a href="pl">item3</a>
<ul><li><b>price: </b> $50

<body><ol> (a)
<ul><li><b>price:</b> $1000
<li><b>weight: </b>5 kg.</ul>

'<html> <head> </head> (a)
| <body><div>

1.<a href="pl">iteml</a>
<ul><li><b>price:</b> $1000
<li=<b>color:</b>Red
<li><b>weight: </b>5 kg.</ul>

2.<a href="p2">item2</a>
<ul><li><b>price:</b> $199
<li»<b>color:</b>Blue</ul>

3.<a href="p3">item3</a>
<ul><li><b>price:</b> $50

<li><b>weight: </b>3 kg.</ul> <li> <b>weight: </b>3 kg.</ul>
</ol></body> </html> </div></body></html> |
1.item1 (b)
1. item1 (b) .
o price: $1000 - g;ll?;:lzse‘dooo
o color:Red :5 kag.

o weight:5 kg
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1A & 1 ° a
max(|4|,|B;) ﬁamwmﬂwqmizmwmmuam%mm A Uay B;

Aanumileutusyiawind wisnsuazuin Keyword ansnsamuinldnaunisi 3.4

|CND;]

i = Tmax(clIbi) (3.4

1
-

gl K fio wadnsannsTaruAdefiuredseninauwin Keyword wasufinaundnd i
° - Y < Pora P
TnansAmunnazmiloututvaunisn 3.3 weawaasuan A Ju C uag 8 18u Clay C Ao

o ¥ <
Afegluuiin Keyword wnu

Tudruvesianiaifives €SS ainsofullifeaunsi 35
C; = (exdisplay;) + (A X fontweight;) + (u X fontsize;) (3.5

Tnefl ¢ P wadwdaTnnasAnuaTRaiaudfives CSS (€SS Properties) Tugunmsilaz
Usznoume 3 Alaes 3 arfiezlainadntenans ¢SS luudazutal, (<stylesheat>) laun

3 a o = -s! o 3/ as P
ARuanuynIsIRIeUTn (Display Property) Esannsafuaniléinaunash 3.6

. o (1oicif display =-blaock
aLplayr {0 if otherwise (3.6)

- . - < y 4 = v &
Tne?l display; Aa E‘ULL‘U“UI‘Uﬂ’]SLLﬂNLLﬁﬂ%adLLﬁﬂﬂ i Ing display= block-Aaluussiniuqz

2
av °

P & A & o & N 4 | e o 1 v 4
uangieauAnEen @uiuuinuwe Fslunasedasniwueendt 1 wagmalduaduazlvien
Wuo
AR ILNUNTRIEN B (Font Weight) @ saainslaseeunisi 3.7

1 if fontweight = bold, bolder

0 if otherwise 51

fontweight; = {

- . ] 1 A 1 1w - YY)
nefl fontweight, agiiawdu 1 Anedlefidvindu bold v3e bolder Fsanedaiidnusuun
< | 1 @ e . @
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wegves em noumsilieuiiey uazinisangUlegldi8nns Min Max Normalization i
YUIAVBIFO YISO UINLARIAUNIST 3.8
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A 4

INPUT : URL of data intensive page Retrieve html source code

A 4

Parse to DOM Tree

A 4

Apply all adjustable weight |dentify candidate tag

)
d

h 4

A 4

Calculate total weight for each candidate tag

End-of candidate

Yes l

Choose and recognize all html source code of

maximum total weight

A 4

OUTPUT : Subject Node Location

END

=] ° o 1 Qs v e .
U 3.6 nszvauMTiTAuvesllinan T surdsliuaite (Subject Detection)
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Algorithm I: Sibj p A 39
Input: of?a ?”Y"‘\af a
Output bl RNANAAR %
B

ue
SR
Retri S?. T LTI Q’KPY‘N E

1. I

2. Parse ‘%" @

3. foreac ed)\ DO (sb

4. ifthe id'an ¢ d ¢ o

5. Calcu tmht of % @a&

6. Find the node th thc?‘ﬁgiglum value of total weights i e a subject node.
“?3 2L

3.3 msmauisedluuniiisneazidunagagiauiuty (Data Rich Region)

msmiumisvedluuaiifiseasdeasgedmuiuiy As nsviilvualamisandy
Tnuaiignidenliulvundeyadagaindasnainiusznindvununiuazasdlun Tnsiu
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Lidnsallagnsdu dnnainudlvidaudasilon uagdesdsdadadvasenarsynasainisiiluly
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3.3.1 SUAWMUIYR9IMUATIY9RINTURDUAUNTN
SuAENUEredlMUARIT N TUR BUNB UL ELNINIATUIUYI AT U T DL N UATAS

yeaziBunegodnuuiy laen1sEudunsitussEuidueeduaiadenlasumn

3.3.2 ¥11A19RSINTHANTUSEUINTVUAUNR KA H A Lyue

AU AERTINISRLTUSEINMUAUNRLasRIAvuA TagfiAl Threshold 1inay

VoA v S Ao & w ¢ g « w
gnimuaansuAuiy 0 wasmnnismsduliimsidu 0 wgssynadnsilu 1 iedesiu

@ o [J

a o o ' ° v
JaRana1nvatusunsulutueAindainey  N1sAIUIMAT threshold @unsamulnilang

<
#gunisn 3.9

node density —link.densit
threshold = ki g
link density

(3.9)

Tnefl threshold A8 sasinaisussUsualvuaung (node density) wagasalunua (link

. P 1 P [} I3 P ] Q’I I v e
density) \eseyindeniagngarini Taefinnaanururuiusesdealvuady 0 9zddy
Thdu 1

3.3.3 1Ssuiieu Threshold Tnuadeuniuaslvuadagiu
vinsiieuisusemin Threshold wadunteuniiasinuntagiuiionsiaaay
Foulymsvamvinauyedling
3.3:3.L MANEN1IRTINEEUEENITII Threshold lvuiiAagnandy Threshold
vin luaaesyimsenlrusisaanunlulninda i wagnduldilude 3,3.2 nd
3.3.3.2 Winnan1insaadauaeny1dn Threshiold imilaunnndn Threshold

Tnal Tueaagyousshudunsudaly- Ao 4a 3.3.4

3.3.4 sihnsseulupadeundivadivuadagdulidulvuadaya

vinsseylnuaneuminvesmualagiulitluluendeyavielnuailenn (Data Rich

]
[l @/ L3

Region Node) ridsanntiudaaumsvitnulnefinadwianidulaseadrawasnwesiiduuealuy

JUiuy DOM



INPUT : subject node location
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c.
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A

Calculate current node threshold

23

Call parent node of current node

A

Old threshold > current threshold

Assign current -node to data rich region-node

A

OUTPUT + Extract to XML file

nszvIumsianurelilng arsmivundeyaasnaa Uy esivug
(Node Density)

Algorithm 2; Node Density
Input: Subject node
Qutput: XML file

Set the current node equal to the subject node and set the previous threshold as 0
Compute the currentthreshold using equation 8
if current threshold > previous threshold then

Assign previous threshold equal to the current threshold

Go to the parent node of the'current node and assign it to

be the current node

Al

Go to step 3
else

Assign the current node to be the data rich region node
Extract the detail to XML file

IR
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3.4 msanadeya (Extraction)
msafindeyaidunszuiunismdndniveided laedlunisldauduauise
Uiuustanadnsviaiinsuansdeyaldmmainummizan Taslusnuidedasld a1 xmL
(Extensible Markup Language) \Junadnslunisuansuassnuniielidnladne Tnefiuin
A9 ﬁ'qgﬂ*fi 3.9 Fmdanntiuegld nrwilusunsu XSLT (Extensible Stylesheet Language
Transformations) uwag XPATH (XML Path Language) Lﬁ;atﬂun’m’ﬂun'ﬁﬁ'ﬂﬂﬁwﬁ;a
n3IvEeUNAdNSSEUINAsTignafnesnunfudsiidesnisimssiunielilunisnsavasy
wadns wazdnindesflonieilldifoiuusiwed Goosle Chrome iflasanilszuufumi

annsaududmnsatumauld uagannsalalid XML TngrunisdnGediigde

ument tree 1s shown below.

v <( ' @ 4(FRAN
S R
1] St N

I

. 02-833-314

</item>
v <item>

<d1>asasfmitha</d
<d2>6,000.-</d2>
v <d3>
a.fiawniann a.sreas Juil 00:40:
</d3>
v <d4>
nsanad Tawdulin lunsdilag mindinesdasnishilavdunauniadindrarmin Wseaudvcheuinisana Tns. 02-833-318
</d4>
<d5>Ball Muay Perter</ds>
<d6>mn fladas</d6>

o o ' ¢ I
E‘J“ 3.9 AIBYNAITLAAINAUUUINIGDT Chrome "i]']fﬂ,wa XML

whanstduenansiianulidmsunsldnuionisnwiingu ldeyaslmihluldusslemisunisen

lidnsdilagiiadu dnviavnuiilvdnulasiient wazdasdnadadadvesenalsynasaniinisualuly
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méwﬁmmsnﬂ%’ULwiamumméfaqmwmﬂﬁﬁhﬂ%ﬂé’ gntaagaay uTeEld XML 1y
HAAWSLUNTTLERINEG Qﬁu”ﬂﬂl*ﬁqmmmsmﬁan%%mnﬁu%agaLﬂuﬂixmm%'ulﬁ LU

L2
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]
o o«
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Tumiudeyatuldgnpamliluvni 379 3.1 luduresnssummnsdniniendeyn

4.1.1 vlamnldlunisnaass
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(9 v al

Tayansoiivlendldlunisyagesdiusuidoivu deiinaaluuddadeanisainy
o v - o ) aw 2 PRy - '
warnvangluditeya esninifuinglsgatvdnuossuidemesuiindesnnsrudaneu

vasluina Asduntsindulaifenldveyalunismaasdinadidyunn dwivanisoils

& 9 ) [ N.
denldvayalunigvinasdlaeRarsaisinasaail 4.1

o = & ¢l
1919 4.1 5198LLa8nUDY nu‘wagn‘lﬁumwmam
Dataset URL Extracted pages | Language Size - Objective Product type 'z':::;]
http:/Awww.hngease.cony/ 150 Thai Small B2C Mobile Case No
hitpe/fwww.nadzproject.com/?lang=th 150 Thai Medium B2C Game Yes
httpi/www. ksscom.co.th/ 150 Thai Medimn B2C IT praduct Yes
http:/fglobal.rechok.con/ 150 English Large B2C Reebok’s brand Yes
http://www.olx.co.th/?from=www 150 Thai Large c2C All No
hitp:/fwvww.asos.com/men/ 130 English Large B2C Fashion No
https:/fwww.jib.co.thiweb/ 150 Thai Medium B2C IT product Yes
http:/fwww.360tvshopping.com/ 147 Thai Small B2C Fitness equipment No
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s 4.1 Meazdonveniuledililumavnassldun fogiiuladvesdoyailld
(Dataset URL) sruauminiulediithuvmaassvewunasiuled (Extracted Pages) anwndn
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Classice « Explore ReebokONE

wf MEN CLASSICS

EXOFIT LO CLEAN LOGO INT

=¥ f 8 t @

EXQEFTXO0-CLEAN LOGO! INT
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4.2 gunsaliildlunisnasas

wilgUszanananas (CPU) . Intel Core i7-2670QM @2.20GHz
NUAMUINEN (Hard Disk) : 1 TB (1,000 GB)

NUIYAININE509 (RAM) . 8GB

sruuUUAnIs (0S) : Windows 7

M lUsunsudly : PHP 5.3.6 / HTML / XML / XSLT / XPATH

PHP Class Library fuhunld . PHP Tidy Node

4.3 msinuszansamluntsvaassvedduing
F1¥ansmeandlunuisuiladonldrnnuudug (Precision) Arauaunsaly

1199097 (Recall) uazAuemnTos (F-Measure) lun1s¥adssdnininvesluma d9ldsu

aufisuegrunlugrumiemunsdsunteys (Classification) Tagnasinuszansania

e

Tunalnudniudstued futngussasdvesuldusiaedny Fepnadwsiilanisaunaiums

Precision Laz/Recall 3

4.3.1 ArA1uLduen (Precision)
APUUga v3a Precision M inanuudugalunisainteyavadliing laeiaain
gRT1dIUTEMIuenENSALLRaEN LSRR dABENRbALAEASINUAILADIANS. IneRnany 1 Ty

LY 4
Wodidud feaun1sn 4.1

e Correct
Precision = (@.1)
Correct+Incorrect

]
ol [

lngil Correct Rolnunfignainesnurlagnaesincorrect Ao Inuafignafnoanuildudlyl

NABY
U

4.3.2 A1A213E1350TUN15INTY (Recall)

' ° - v A W a a v v

AAuasalunisand vie Recall Mieinussansninnsadndeyavedluaa
lngdndnsdrussnindeiilumagainesnuilagndes Aulenaisianuaiiiumaasy 7

aunisy 4.2
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Correct
Recall = ———— (a.2)
Relevant

] F% 2
= 2/ o/ o/

lng?l Correct Aalvunfiainoanuilauasgnias Relevant fie InuafignAesvianum (S9uvai

anmaanule warannldls)

433 AnaWiuwed (F-Measure)

' ¢ A a Yy 4d P

AanYeT v3e F-Measure (@wnsaisanlddnvaietadn F1, F-Score) gnldiieTa
UszAvSansenindumaninndt 1 lueaiiawSeuifisuinlumaladivsednsamunnnindu

feaunsn 4.3

2 xPrecision.xRecall
F.~—Measure = — (4.3)
Precision + Recall

< . 4 A "o ey w < A
1nedl Precision AaAiaansuiugantadinadnisi el uway Recall-ApAraadanuisalunig

o ¥ M v &
nddayaiildanaunisi 4.2

4.4 NanN1INNaY

[
W e

A1519f 4.2 Han1STPABIR LAl (Subject Detection and Node Density : SDND)

Dataset Extracted Page Relevant Node Correct Node Incorreet Nade Recall Precision | F-Measure
Hngease 150 8250 8250 200 100:00% 90.16% 94.83%
Nadzproject i 150 2550 2550 464 100.00% 84.61% 91.66%
Ksscom 150 3900 3768 0 96.62% 100.00% 98.28%
OLX 150 1500 1500 0 100.00% 100.00% 100.00%
ASOS 150 40350 3882 0 95.85% 100.00% 97.88%
JIB Computer 150 7050 6595 949 93.55% 87.42% 90.38%
360TV Shopping 147 3969 3969 0 100.00% 100.00% 100.00%
Global Reebok 156 1350 1339 882 99:19% 60.29% 74.99%
Overall 1197 32619 31853 3195 98.15% 90.31% 93.50%

< a & a o P
1NAN5M7 4.2 Dataset Asdolawuvsaiuladfivhumaaes Extracted Page Ao

P -

Fruauvewmiiiviignidenuildlunimeans lagldannisguaiuvansiegveinindus

AY

Relevant Node A8 9ruiureslvuaiisionis lnedsnislauignnailiudsludeniusnly
o v o o a a J o Y]
#ds 4.3 5aan15inUseansinnlunisnnass Correct Node Ae lvuaillunaanneenuila
ul [} A ot U 1 1 L)
uargnAnImsaiu Relevant Node dau Incorrect Node fie Inuafiaineansnle udlinsaiu

Relevant Node
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M7 4.2 iy A1 Recall 1 90 Wosiudlumniduledt eannluuaiign
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Tn&fulvunvada daurn Precision vaaiules Global Reebok fianasily 60 wesidud du
ies9ndr lumaveaiudsdifudsrumu wandenvdssumumnlinaaiasvgaria ua
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’ 1
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UUTeIgUTl 4.4 [< Back / Home / Men / Shoes / .. 1) dsduilnidlunatiodndy

)
Incorrect Node  dwmiuiuludfilatadns F-Measure 84 100 wWasidusitiu (OLX,

¢

. P 3 L Y oad 1 ~ [
360TVShopping) tlasuainluntiivlednaiduiifededon waziinisuenuaydiuves

kY

(=3 LY 1 o/ e d A Q a
ﬁaaSLSaﬂwamnmﬁaanmamwﬂwu ﬂ\‘iEU‘VI 4.5 ey EU‘VI 4.8 (amiwamiwmaaﬂu

& val
sULuU XML TWdviavun aautsagléin nawuan)

4.5 WIsuiguNan1NAaY
lunstSuuiisuranisuaassladinensIudseues Sun, FrSeng, D.'and Liao, L. Tu
1309 DOM Based.Content Extraction via Text Density. (CECTD-DS).f14] tiruiUSuufivy
i Wennsafpdeyaiiuuuvdalul® lunsanadeyadsmmaeanfunasildldouess
A %) Y] & 1os 3 v o )
\ieangsrepsildsandaremslarinign badnguseasives CECTD-0S aumiulufinisaiia
9 v o 1o v o eda [ I3 e & da
Toyannniivussianunauuinnidd eldsunaansipsudiewn uaeidnluinaniad
TngussasAlnaiAveivIivedull Assiaaves Zheng, X. Gu, Yand Li, Y. Tudes Data
Extraction from ‘Web Pagés'Based on Structural’ Semantic Entropy (DE=SSE) [18] %]
Wmsneluprsaiadeyaanvinivigddss innaernedudiesulad ue DE-SSE/ ldanunsa
o < e way v o . el & A o 2 1 1< o
enndudpluddldleiini e siddselunsviewanddemed sasidutigmiy

o w & o A g caly v & a v o
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SDND Tag SDND CSS
SDND Average CECTD-DS
Dataset Feature Feature
(F-Measure) (F-Measure)
(F-Measure) | (F-Measure)

Hngcase 94.83% 94.83% 94.83% 93.04%
Nadzproject 91.66% 91.66% 91.66% 81.63%
Ksscom 98.28% 0.00% 0.00% 72.11%
OLX 100.00% 100.00% 100.00% 42.28%
ASOS 97.88% 97.88% 97.88% 81.41%
JIB Computer 90.38% 90.38% 90.38% 0.00%
360TVShopping 100:00% 60.00% 100.00% 62.07%
Global Reebok 75.00% 75/00% 0.00% 75.00%
Overall 93.50% 76:22% 71.84% 63.44%

nTea-e3) [ TuaTSIFBuT AN sneRelae R Fiveasure) faduAiade
sywinmnuline e IR e ads e flueas sittdnan T Wiateiinn s Tananis
naad Tudiue sfsai-SDND-Fag. Feature’ oy \SDND' €SS Féature la¥ SDND Average
fensvaap B lISeintEn s LR et las Tag Featufe Aonsiuaa

v
< ol

Nugusafinanaluuda’ (Default) TasigrasRvunmbiiudadediiiniu miinunaiian s
AvuaA A BT GAENE0L, = 05:B/= 01, Y204, & £037K - 045, £ 0.15, uaw
I = 0.70 AaduTISDND €SS-Featiyre farianviarmasaduanlvinasasdf/Css fhimin
N7 (PUIPRIN Y- TN Aag IanseRio) tne T Tuuarandt o = 03, P =
0.1, = 0.1, 8 N, K201, X< 0w L = 0.8 nedinl SBRD Average fon1sna
AAsiilaeiadsmviiluineulWeglussiviae iR agstarial o = 0.25, B = 0.25,
Y = 0.25, 0 = 0.25, K = 0.33, X=0.33, tarpr="0.34 W0z noauraavnoiiunanisnaaed
yosluna CECTD-DS fignijruniIeuliioy 91nans1eit 4.3 Gauandliiiiiuin cECTp-Ds i
aunsaafindeyasvavdeandndusionniiuled JIB Computer ldias Liasnain CECTD-
DS Huluduaumunturesiasnuslunsiarinun warlumiiuledseasBuandnfost
93 JIB Computer tufldiusineesusaziiumaiiussyiidnusegunn fguil 4.7 fudns
vitlluiaa CECTD-DS aalvusiilevfianaindadudiures About Us wagludaurieiu
eiieglunnquinivvesiuled JB Computer Fsilimnudiniviufnauiisnaiauuy
Wweafuvun Faldsunadndidu o wWeildudlunisadadeya warludiuilaiuesidudania

50 Wasidu (OLX) tlean1n CECTD-DS aniadulvuaiidilinseunauiilonivianun aalugud
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a v
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A1 4.4 nsnmruaAIAsienaaedluuiIdol

4 ! s
A R Amun
AuUIAIAIN
Tag Featured CSS Featured Average

Tag Name () 0.5 0.3 0.25
Title Similarity () 0.1 0.1 0.25
Keyword Similarity (Y) 0.1 0.1 0.25
CSS Properties (0) 0.25
|- Display (K) 033

|- Font Weight (XW
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</url>
<detail>
<d0>an : 190 um</do>
<d1>ds : lamzgnAsedn</dl>
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<detail>
<d0>£16.00</d0>
<d1>Free Shipping Worldwide*»</d1>
<d2>Snood by ASOS Collection</d2>
<d3>Super soft touch chunky knit</d3>
<dd>Fluffy feel finish</d4>
<d5>Funnel styling</d5>
<d6>Machine wash</d6>
<d7>100% Acrylic</d7>
<d8>Total length: 56cm/22&quot;</d8>

=  <d9>ABOUT ASOS COLLECTION</d9> .
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<d10>
Directional, exciting and diverse, the ASOS Collection makes
and breaks the fashion rules. Scouring the globe for inspiration, our
London based Design Team is inspired by fashion’s most covetable
trends; providing you with a cutting edge wardrobe season upon

season.
</d10>
<d11>First select from 1 colours</d11>
<d12>Khaki</d12>
<d13>

Match the

Evening Next DayOrder by mndnlght for delivery the next evening
between 6pm-10pm - £7.95 UK - Nominated DaySelect your delivery
day (Monday-Sunday) - £5.95 UK -Click &mp; Collect- Standard
DeliveyDelivery withiné working days (delivery Monday-Saturday)- FREE
(spend over £20) otherwise £3 UK -Click &mp; Collect- Next Day
DeliveryOrder by 6pm Monday-Friday or 5pm Sunday for delivery the
next day - £5.95 (FREE if you spend over £100) Click here for more
information on UK delivery times

</d24>

<d25>
Click here for more information oninternational delivery times
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</d25>
<d26>
Clickhere for information on how to return something to ASOS from

within the UK. Clickhere for information on how to return something to
ASOS from outside the UK.

</d26>

<d27>Tweet</d27>
</detail>
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<d12>TFT capacitive touchscreen, 16M colors</d12>
<d13>INTERNAL MEMORY</d13>

<d14>8 GB.</d14>

<d15>RAM</d15>

<d16>1 GB.</d16>

<d17>ROM</d17>

<d18>EXTERNAL MEMORY</d18>

<d19>microSD, up to 32 GB.</d19>
<d20>SIZE</d20>
<d21>7&quot;</d21>
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Web Content Extraction Based on Subject Detection
and Node Density
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Currently, very large data have been transferred from
everywhere through World Wide Web. Consequently, the
information extraction systems have been arising and many
researches have been focusing on those data for utilizing them.
These systems are very useful for data pre-processing and
cleaning for real-time applications. Moreover, these systems
can make other analyzing systems to analyze the data in real
time such as social network mining, web mining, data mining,
or even special tasks such as false advertisement detection,
demand forecasting, and comment extraction on-product and
service reviews. In this paper, we focus on extracting the
content data of web pages in e-commerce web sites-based on
subject detection and node density. In'the experimental results,
it can signify that our proposed method is appropriated to
extract the data rich region in data-intensive pages-in an
automatic fashion.

Keywords- web information extraction; web content extraction;
e-commerce; subject detection; node density (SDND); web mining;
data intensive; wrapper induction.

[. = INTRODUCTION

The information extraction is very useful for pre-processing
the data in many fields such.as web mining, recommendation
system, decision making, expert system, knowledge discovery
and so on. It is also useful to special tasks such as false
advertisement detection, demand forecasting, and comment
extraction on product reviews. There are a lot of researches that
focus on these challenge problems. Since many. web. page
structures rely on web developer-and programming language,
there are a lot of styles of placing content data on web pages.
Consequently, it is very difficult to extract the content data
automatically. Many researches focus on extracting the-details
of the content data from link offer page [3,4; 5, 7, 10, 11, 12,
13]. Repetitive Subject Pattern (RSP) method manually
receives the subject from the user as its input [3] after that it
generate wrapper rule for extracting remain-data-in that pages.
In addition, they extend RSP by improving the-algorithm to
add the subject automatically [4]. HyLiEn [5] and VIPS [7].use
the vision based technique and the block model for webpage
segmentation but it does not identify that which part is the
content. DSE [I3] proposes the method to improve
performance of information extraction systems by removing
noises before extracting. Some researches focus on annotating
the output using regular expression [12] after extracting. Some
researches focus on the data rich region at data intensive page
[1, 6] because it has many descriptions of item. DE-SSE [I]
uses structural-semantic entropy to detect the data rich region

978-1-4799-6049-1/15/$31.00 ©2015 IEEE
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node. However, DE-SSE needs the user to define the keywords
of the target node and then it calculates structural-semantic
entropy value from annotated keywords. Since, it transforms
the input keyword to regular expression firstly, this make DE-
SSE depended on regular expression. Because most end users
don’t know about regular expression, this makes DE-SSE not
suitable for end user. CECTD-DS [6] uses text density and link
density for information extraction on the data-intensive pages
from weblog. However, CECTD-DS cannot be applied to
extract e-commerce web sites because some content nodes of
e-commerce web sites have low text density. In this paper, we
focus on extracting the.content data on data-intensive pages of
¢-commerce web.sites using the subject detection and the node
density.

This paper is organized as follows. Section 2 mentions
about the proposed method, how to identify the subject node
location and define the data rich region node including pseudo
code for implementing it./Section 3 describes why we choose
those datasets, shows the experimental result of this research
and | the comparison between the proposed method and
CECTD-DS. The last section.of this paper mentions conclusion
and future work.

II. "~ SUBJECT DETECTION AND NODE DENSITY

A. Subject Detection

The web information extraction is becoming important for
pre-processing the’ data before analyzing the data. There are
several techniques to extract the content of web pages. Most
approaches ~use. semi-automatic techniques to extract the
content data. These techniques need some help from human to
identify - some parameters. ‘In -this paper, we automatically
detect the-subject before extracting the content data on data-
intensive pages of e-commerce web sites. The subject is the
topie of .data-intensive pages of e-commerce web sites.
Normally, the subject of e-commerce web sites is a product
name and-the subject of weblogs is a topic name. In this paper,
we propose the algorithm to identify the subject node that uses
the tag name, the keywords in meta tag and title tag, and some
properties in cascading style sheet (CSS) including font-
weight, font-size, and display properties. The subject node can
be found by finding the node that has the maximum total
weight. In many web sites use <hl> and <h2> as a subject but
for some web sites use other tags as a subject. Therefore, in
this research, we assigned <h1> tag to have the highest weight
and the weights of other tags will be decreased in descending



order. Let S = {<hl>, <h2>, <h3>, <div>, <span>} be the set
of candidate tags that may be the subject tag. These tags are
usually used by search engine optimization (SEQO) technique
for ranking webpages. For each node in DOM tree whose tag
name is the tag in S, the total weight of the ith node can be
calculated by:
Wi=(axNJ+(BXT)+(rxK)+ (@ %C)

M

where W, is the total weight of the ith candidate tag and »; is
the weight of the tag name of the ith candidate tag. The
parameters including @, f, y, and J are a constant whose value
is between 0 and 1 such that a +  + y + & = 1. These constants
are used to normalize the values of total weight. In this paper,
the weight of the tag name is calculated by:

1.00 if name=<h1>
__}07s if name=<h2>

N; = 0.50 if name=<h3> @
0.25 if name=<div>,<span>

Let 7; be the similarity between words in the title tag and
words in the candidate tags. Let A be the-set of all-words
contained in the title tag and B; be the set of all words
contained in the ith candidate tag. 7; can be calculated as:

. |[ANB;|
t max(JAl|B;])

(€))

Let K; be the similarity between words in the meta tag
whose value of name attribute is “keywords” and words-in the
ith candidate tag. Let C be the set of all words in the meta tag
whose value of the name attribute is “keywords” and -D; be the
set of all words in the ith candidate tag. Kjcan be computed as:

. lenny|
" max(€], D)

Let C; be the weight of CSS properties which is calculated
from some CSS properties including display, font weight, and
font size. The weight of CSS properties can be calculated as:

C; = (x x display;) + (A X fontweight;) + (u X fontsize;)

4

where k, A, and 1 are a constant whose value is between 0 and
1 such that ¥ + A + ;1= I. These constants are used to normalize
the values of CSS properties. Let display; be the weight of the
display property of CSS in the ith candidate tag, The weight of
the display property can be computed by:

1

display; = {0 if display = block

if otherwise

®
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Let fonrweight; be the weight of the font weight property in
the ith candidate tag, The weight of the font weight property is
calculated by:

1 if fontweight = bold, bolder
0 if otherwise

fontweight; = { )

Let fontsize; is the weight of the font size property in the jth
candidate tag. The weight of the font size property can be
computed by:

(fsi—minfs)

(maxfs—minfs) (7)

fontsize; =

where f5; is the value of the font- size property of the ith
candidate tag , minfs is the minimum value of all font sizes in
that document, maxfs is the maximum value of all font sizes in
that document.

In-this paper, we propose the algorithm to detect the subject
node of data-intensive pages of e-commerce web sites. Firstly,
the html source code is retrieved from the data intensive page.
Secondly, the html source.codes are parsed to the DOM Tree.
Thirdly, for each tag in candidate tags, the total weight is
calculated using equation (1). Finally, the node that has the
highest total weight is assigned to be the subject node and send
it to- Algorithm 2. The proposed algorithm for automatically
detecting the subject node-is shown in Algorithm [. In this
paper, the adjustable weights are set as ¢ =0.5, 3 =0.1,y=0.1,
6= 0.3, k=10.15A=0.15, and p = 0.70. The tag name and
CSS properties are important to identify the subject node.
Thus, their weights are set higher than the others.

Algorithm 1: Subject Detection
Input: URL of data intensive page
Output: Subject node

L. | Retrieve HTML Source Code
Parse HTML to DOM Tree
for each.node7in DOM Tree do
if the tag name is an element of candidate tags then

Caleulate total weight of node

R (50 Y A

Find ‘the node that has the maximum value of total
weightsand assign it to be a subject node.

B. Node Density

Node Density method is used to find the data rich region
node before the extracting process. In e-commerce web site,
the data rich region node is the node in DOM tree that
contains the product detail or content data that keep only the
needed information in that page. In this paper, we propose the
new algorithm to identify the data rich region node which




contains the content data by defining link nodes as noise nodes
which are mentioned in CECTD-DS [6]. The content data is
the main detail of something such as the detail of the product.
After the data rich region node is detected, the content data is
extracted from this node. The input of this proposed algorithm
is the output of Algorithm 1, which is the subject node. After
taking its input, it assigns the current node as the subject node.
Then, it reaches the parent node of the current node for
deciding whether the node is the data rich region by using the
threshold. This threshold can be calculated as:

node density —link density (8)
link density

threshold =

where the node density is number of all nodes in the current
node and the /ink density is the number of link nodes (tag <a>).

Algorithm 2: Node Density
Input: Subject node
Output: XML file

1. Set the current node equal to the subject node and. set the
previous threshold as 0

2. Compute the current threshold using equation 8

3. if current threshold > previous threshold then

4. Assign previous threshold equal to the current threshold

5. Go to the parent node of the current node and assign it to
be the current node

6. Go to step 3

7. else

8. Assign the current node to be the data rich region node

9.  Extract the detail to XML file

When the algorithm has found the data rich region node, it
stops running and continues to extracting the detail or content
of the current node. In this paper, the content of the data rich
region node is extracted in the form of Extensible Markup
Language (XML) file because it is easy to-read or write by both

humans and machines. However, the output of the proposed
algorithm can be other types because it is extracted in the form
of a sub tree. The proposed algorithm for identifying the data
rich region node and extracting the content of this node is
shown in Algorithm 2. Firstly, it receives the subject node from
Algorithm 1 and assigns it to the current node. Then, the value
of the starting threshold is set as 0. Secondly, the current
threshold is calculated by using equation (8). Thirdly, the
algorithm checks whether the current threshold is greater than
or equal to the previous threshold. If the current threshold value
is greater than or equal to the previous threshold, it means that
the current node is not the data rich region node. Then, the
current node is assigned as its parent node and go to step 2.
Otherwise, the current node is the data rich region node. When
the data rich region node is found, the content data is extracted
from this node.

III. EXPERIMENT AND RESULT

A..Datasets

[n this paper;-all dataset are collected from multiple sources
for verifying the performance of the proposed method. These
dataset are shown in Table I. There are 7 attributes in this table
including ~ datasets URL, ‘extracted pages, language, size,
objective,and actual shop. The dataset URL is the source of the
dataset from which the pages are extracted. The extracted
pages attribute shows the-number of pages that are extracted
for the experiment. The size attribute describes the number of
data-intensive pages and the number of users that access to that
web site. The objective attribute describes the characteristic of
the websites which are built for sell only (B2C) and built for
buy, sell or auction (C2C). The -product type attribute is the
category of the product in that websites. The actual shop
attribute shows whether there exists the real shop that users can
go to the shop which is shown in that web site. Most researches
collect their own dataset because the data in web pages are
updated and changed every rapidly in-World Wide Web.

B.. Experimental Resulfs

In this paper, we apply precision, recall, and f-measure to
verify the performance of the. proposed algorithms. It can be
calculated by using equation (9), (10), and (11) respectively.

Table 1. Dataset.

Dataset URL Extracted pages /| Language Size Objective Product type i;t;l;l
http://www.hngcase.com/ 150 Thai Small B2C Mobile Case No
http://www.nadzproject.com/?lang=th 150 Thai Medium B2C Game Yes
http://www.ksscom. co.th/ 150 Thai Medium B2C IT product Yes
http://global.reebok.com/ 150 English Large B2C Reebok’s brand Yes
http://www.olx.co.th/? from=www 150 Thai Large c2C All No
http://www.asos.com/men/ 150 English Large B2C Fashion No
https://'www.jib.co.th/web/ 150 Thai Medium B2C IT product Yes
http://www.360tvshopping.com/ 147 Thai Small B2C Fitness equipment No
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Table II. Experimental Results of proposed method.

Dataset Extracted Page | Relevant Node Correct Node Incorrect Node Recall Precision | F-Measure
Hngcase 150 8250 8250 900 100.00% 90.16% 94.83%
Nadzproject 150 2550 2550 464 100.00% 84.61% 91.66%
Ksscom 150 3900 3768 0 96.62% 100.00% 98.28%
OLX 150 1500 1500 100.00% 100.00% 100.00%
ASOS 150 4050 3882 0 95.85% 100.00% 97.88%
JIB Computer 150 7050 6595 949 93.55% 87.42% 90.38%
360TVShopping 147 3969 3969 0 100.00% 100.00% 100.00%
Global Reebok 150 1350 1339 882 99.19% 60.29% 74.99%
Overall 1197 32619 31853 3195 98.15% 90.31% 93.50%

The precision define the accuracy of the proposed method. The
recall shows the ability of data extraction of the proposed
method. The f-measure is calculated based on the precision and
recall.

correct node

Recall = relevant node (9)
. correct node
Preci = 10
ectsion correct node+incorrect node ( )
2xPrecisionxRecall
F measure = ————— (1)

Precision+Recall

In this experiment, we use  several: public tools for
checking the results of this paper. Google Chrome browser is
used for viewing XML file. Extensible Stylesheet Language
(XSL) is used for querying-the XML file (output-of this
method stored in XML). XSL programming language is used
for querying the details of item from XML ‘output file. The
experimental results are shown 'in Table Il There are 8
datasets in this experiment. Each dataset consist of a lot of
pages to be extracted. In addition, there are. 8 attributes in this
table. The datasets URL attribute shows. the source from
which the dataset are collected. The extracted page attribute
shows the number of pages in that dataset to be extracted. The
relevant node attribute shows the number of all relevant nodes
in that page. The correct node is ‘the extracted nodes that

Table II1. The comparison between SDND and CECTD-DS.

Dataset SDND CECTD-DS

F-Measure F-Measure
Hngcase 94.83% 93.04%
Nadzproject 91.66% 81.63%
Ksscom 98.28% 72.11%
OLX 100.00% 42.28%
ASOS 97.88% 81.41%
JIB Computer 90.38% 0.00%
360TVShopping 100.00% 62.07%
Global Reebok 74.99% 75.00%
Overall © 93.50% 63.44%

match with relevant nodes and the incorrect nodes is the
extracted nodes that not match with relevant nodes. Precision,
recall, and f-measure are already mentioned above. From the
overall result-shown in Table II, it can be seen that the
proposed method give the precision, recall, and f-measure as
90.31%, 98.15%, and 93.50%, respectively. These can show
that'our proposed method is appropriated to extract the data
rich region in-data-intensive pages automatically.

Table -H1 shows the comparison results between the
proposed method (SDND) and CECTD-DS [6]. From these
results, it can be seen that-the proposed method can achieve
the best result at 93.50% of f-measure. However, CECTD-DS
is used for identifying the content block of webpages using
text ‘and ‘link -density. Unfortunately, the content block of e-
commerce websites have the lowtext density. Consequently,
CECTD-DS gives the low values of f-measure as shown in
Table HI. Thus, CECTD-DS"is not suitable for e-commerce
websites because its content block has the low text density.

IV. “.CONCLUSION

In this paper, we propose a new-method to find the data rich
region in data-intensive pages using subject detection and node
density. It is every useful for pre-processing the data before
analyzing by many techniques such as data mining, product
analysis, (decision support  system, and recommendation
system. It-works by finding the subject location in the web
page and then identifying the data rich region by traversing
backto the parent of the subject node until the rate of link node
is more than none link node. After that, we extract the received
DOM, Tree. to XML file. The advantages of the proposed
method are thatit can easily be implemented because it does
not-require any input except only the URL of data-intensive
pages and it can be simply used by end users. Some methods
still require the expert user to identify the keyword and to
define regular expression for it. Therefore, those methods are
not suitable for end users. From the experimental results, it can
be signified that our proposed method are appropriated to
extract the data rich region in data-intensive pages
automatically. [t not needs the user to identify anything in the
algorithm. Furthermore, the proposed algorithm can extract the
data rich region in data-intensive pages in unsupervised
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manner. However, the limitation of this proposed method is
that it depends on subject detection method and link density in
the data rich region. In the future work, we will extend this
method to overcome this limitation and apply it to weblogs or
news web sites.
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Abstract—Currently, There are many E-commerce websites
around the internet world. These E-commerce websites can be
categorized into many types which one of them is C2C (Customer
to Customer) websites such as eBay and Amazon. The main
objective of C2C websites is an online market place that everyone
can buy or sell anything at any time. Since, there are a lot of
products in the E-commerce websites and each product are
classified into its category by human. It is very hard to define
their categories in automatic manner when the data is very large.
In this paper, we propose the method for classifying E-commerce
web pages based on their product types. Firstly, we apply the
proposed automatic content extraction to extract the contents of
E-commerce web pages. Then, we apply the automatic key word
extraction to select words from these extracted contents for
generating the feature vectors that represent the E-commerce
web pages. Finally, we apply the machine learning-technique for
classifying the E-commerce web pages based-on-their praoduct
types. The experimental results signify that our proposed method
can classify the E-commerce web pagesin automatic fashion.

Keywords-SDND; machine learning; subject detection; node
density; e-commerce; C2C; web mining; web page classification;
product classification; product categorization; feature selection;
markov random field; MRFs.

L. INTRODUCTION

Currently, web page classification tasks have usually been
interested in many fields of research. K. Dong, L.Guo and Q.
Fu developed detection method for detecting the pornographic
image by using both of image context feature and image text
feature [S] and then they apply Support Vector Machinge
(SVM) to classify the data, V.V. Sawant and V.R. Ghorpade
proposed framework for classifying and ‘categorizing web
services by using generated semantic meta data [7}. W. Di, C.
Wah, A. Bhardwaj, R. Piramuthu and N. Sundaresan presented
fine-grain clothing style recognition and retrieval in fashion
categorization by using automatic image tagging [19]. R.K.
Rao, S.A. Khan, Z. Begum and C. Divakar classified the
customer’s behaviors to build E-commerce. personalized
system [9]. B.K. Mohanty and K. Passi applied fuzzy
approach to classify the product properties and details. from
multiple search engines [21]. From these researches, we can
see that various research fields in web mining have been
interested in the web page classification. For many online
stores, the product classification based on data mining
techniques has been often used for product and service
recommendation, fraud detection and false categorization.
Since, the types of products have categorized by owner before
register the product in C2C (Customer to Customer) web site.

978-1-4799-1966-6/15/531.00 ©2015 IEEE

It is very hard to categorize products by people when there are
tons of products available. For these reasons, an automatic
product classification can help us to perform the automatic
product categorization to reduce the burden of human.

Normal websites are easy to extract the content because
they contain a lot of texts in the content, some models only use
the text density to extract the content node. For E-commerce
web pages, they contain the complicate structures such as
layout, image, and multiple type of content (description, price,
shipping, and warranty). It is very hard to identify which part
is the content."In this research, we propose the method for
classify E-commerce web pages based on their product types
using’ Multi Liayers Perceptron, automatic content extraction,
and automatic keyword extraction. This paper is organized as
follows. Section I mentions about the related works for web
pages, classification. Section II describes the related method
used .in this . research. Section Il describes the proposed
method. 'Section [V describes the experiment results and
parameter setting for each model.used in the experiment. The
last section summarizes “entire paper and lead to some new
ideas in the future,

[l RELATED WORKS

A.Subject Detection and Node Density

Subject Detection and Node Density (SDND) [22] are used
in web content extraction task. Firstly, it finds the web subject
location based .on the observation-that CSS properties of the
subject have the biggest font size and the bold text. After
detecting the subject node, it use the detected subject location
as the starting point and crawling back to the parent node of
the current node until the node density of the current node
become unusual. Then, it assigns the previous node as the data
rich- region node or the content node. This method can be
applied to prepare the-data before performing the automatic
web page classification. For this reason, we adopt SDND for
extracting the content of E-commerce web pages in automatic
manner.

B. . Markov Random Field

Markov Random Field (MRFs) [20] is the feature selection
technique for selecting the set of optimal features in order to
reducing the number of features in the dataset. In addition, it
can be applied to a small dataset with a large number of
features. In this paper, we propose the automatic key word
extraction method by adopting the MRFs to automatically
extract the keywords from the contents of E-commerce web
pages. N. Claypo and S. Saichon [15] have shown that the



MREFs is suitable for-selecting the key words from the web
documents in order to perform the opinion mining for Thai
restaurant reviews.

C. Multi Layers Perceptron

Multi Layers Perceptron (MLP) is popular method that is
widely used in classification problems. It consists of input
layer, hidden layer, and output layer. The MLP can be applied
to learn the patterns of data for pattern classification. It can
achieve high accuracy in the classification of text documents.
Z. Chen, C. Ni and Y.L. Murphy presented text document
categorization with neural network in a large dataset with
multiple classes [13]. D. Saha mentioned that neural network
gave the high accuracy when it was applied to a very large
dataset {24].

D. Naive Bayes

Naive Bayes (NB) is the statistical model that apply the
probability theory to predict class label of unseen data. It has
been widely used in classification problems because it is-easy
to use and it can works well in a small dataset. R.D.-Goyal
mentioned that Naive Bayes will give the high accuracy in the
small size of vocabularies [12]. In addition; it was combined
with neural network to improve the accuracy in.the-small
dataset for text classification. B. Soiraya, A. Mingkhwan and
C. Haruechaiyasak studied the factors that-influence the design
of E-Commerce web sites [6]. They show that Naive Bayes
can achieve the highest accuracy compared to Support Vector
Machine based on Sequential Minimal Optimization (SMO).

E.  Radial Basis Function

Radial Basis Function (RBF) neural network is another
type of artificial neural networks that adopts the radial basis
function as its kernel function in hidden layers. [t uses a
prototype to represent the center of the basis funetion and uses
the spread parameter to represent.the radius of the basis
function. C.Y. Change and S.Y. Fu applied RBF and MRBF
(Module Radial Basis | Function) - for. texture = image
classification [11]. C. Junjie and. H. Rongbing-applied RBF
and Back Propagation (BP) neural network to classify -web
pages from 1,000 pages. They showed thatthe RBF gave the
higher accuracy than BF [17].

F. Support Vector Machine

Support Vector Machine (SVM) is one of classification
models in machine learning. SVM classify the data based on
the optimal hyperplane that is used to separate the-data.. The
advantage of SVM for classifying text and web documents is
that it can achieve the high accuracy when it is used-to classify
the high dimensional data [10, 14, 23]. R. Rajalakshmi and C.
Aravindan applied SVM for classifying web pages. Y. Xi
applied SVM to classify Chinese review spam [8]. H. Shi and
X. Li used SVM to perform sentiment analysis in hotel
reviews [3].

III. PROPOSED METHOD

In this paper, we propose the method for classifying E-
commerce web pages based on automatic content extraction

and automatic keyword extraction. Firstly, the SDND method
is used to extract the contents of E-commerce web pages
automatically. Secondly, the automatic keyword extraction
based on MRFs is used to select the key words from the
extracted contents to generate the input vectors that represent
the web pages. Finally, the MLP is applied to classify the E-
commerce web pages based on their categories.

A.  Automatic Content Extraction

In this paper, the proposed SDND method [22] is applied
to extract the contents of E-commerce web pages in automatic
manner. The SDND consists of two stages. The first stage is
the subject detection which is used to detect the subject node
of E-commerce web pages. The four components of HTML
including tag name, title tag, keyword tag, and CSS properties
are used to calculate the weight of candidate tags for detecting
the subject node. The candidate tag with the highest weight is
selected as the subject node. The weight of each candidate tag
can be calculated as:

W= lax NI+ (IXTo+rx k) +(dxC) )

where w; is the weight of the ith candidate tag and a, f, y, and
6/is a-constant such that a+f+ y+5=1. N;is the tag name of the
i candidate tag-whose value is <h/>, <h2>, <h3>, <div>, or
<span>.T; is the similarity between the word in the title tag
and.the ith candidate tag. K is the similarity between words in
the meta tag whose value of the name attribute is “keywords”
and words-in the ‘ith’ candidate tag. C; is the weight of CSS
properties. which. is -calculated from some CSS properties
which are the display. property, the font weight property, and
the font size property. The weight-of CSS properties can be
computed as:

C; = (ex displayl + (A% fonamvsight) + (ax fonesized  (2)

where K, A, and 1 are constant valuessuch that x+ A+ p=1.

v < sture hame ="asos” crawl_date=' 2014412415 09:43:01>

04505 Chunky Hand Knit Funnel Snood </ subject:

http:#/waww. as0s.cony/ ASOS/ASOS-Chunky-Hand-Knit-Funnsl-Snond/ Prod/ pgeproduct.aspx?
8102748amp;cid=+174&amp; sh=0&amp; pge =0&amp; pgxsize =36%amp; sort=- LEamp;c

<df)>£16.00% /d0>
<d1>Free Shipping Worldwida®»</d1>
<d2>»Snood by ASOS Cellection</d2:
<d3>Super soft touch chunky knit<;d3»
<d4>Fluffy fee| finish-/d<>
<dS>Funnel styling<

<d?>L00% Acrylic< fd7>
«d8»Total length: S6cm/22&quot; <//rig
<9rABROUT ASCS COLLECTION < /9>

Figure I. The example of XML output from SDND

The second stage is the content node detection based on
node density. After the subject node is detected, it is used as
the starting node and it is used to crawl back to the parent
node of the current node until it found the data rich region
node. To identify the content node, it calculate the threshold
according to equation (3) every time when it change the state



from the previous node to the current node. This threshold is
used to identify the increasing rate of the link node between
current node and previous node. When the increasing rate is
unusual, it stop crawling and assign the previous node as the
content node. This threshold can be calculated as:

rodsasnsity —linkdsnzity

threshold = 3)

link density

where the node density is number of all nodes in the current
node and the /ink density is the number of link nodes (tag
<a>). The output of SDND method is in the XML scheme as
shown in figure L. It consists of subject, url, and detail tags.

B.  Automatic Key Word Fxtraction

The text preparation technique is use to transform the text
in documents into words and remove some irrelevant words
from documents. It remove the stop words from all of
sentences in documents such as “a”, “and”, “the”, etc. After
the text preparation, the MRFs method is applied to select-an
optimal set of key words in order to generate the feature
vectors and reduce the number of features in the dataset before
applying machine learning techniques. This can be done in
automatic manner. Finally, we classify the E-commerce web
pages based on their categories using MLP neural-network.

The proposed algorithm can be summarized as follows.

1. Input the E-commerce web page in HTML format,

2. Detect its subject and extract its content using SDND
method.

3. Transform the text in the extracted content into words

" by using text preparation technique.

4. Apply MRFs method to select.some related key
words to generate the feature vectors.

5. Classify the E-commerce web pages using MLP
neural network,

IV. EXPERIMENTAL RESULT

The dataset use in this paper-are collected from 3" online
store web sites including Jabong, Global Reebok, and Asos.
These websites sell fashion and  sport items. in_multiple
categories. In this experiment, we choose 5 categories which
are shoes, clothing, accessories, bag & purses, and beauty
from these websites to generate the dataset. Each product
detail in these websites is shown ina web page. We select 500
products and group them into 5 categories. Each class consists
of 100 products and each product is detailed-in a web page:

The reason that we not use public dataset because the web
sites have rapid growth and the web structure can be changed
every time, Thus, when you find your product today, it will be
disappeared or its structure will be changed in tomorrow
because it sold out. The experiments are conducted 4 times
using the dataset that is not preprocessed, the dataset that use
only MRTs feature selection for preprocessing, the dataset that
use only SDND method for preprocessing, and the dataset that
use SDND and MRFs method for processing. All of them use
the text preparation technique to cut all stop words.

In this paper, we adopt MLP neural network to classify
these dataset and its performance is compared to Natve Bay,
RBF, and SVM. The 5-fold cross validation is used to evaluate
all classification models. The 400 pages is used to train and
100 page is used to test. This process is repeated 5 times and
the results are averaged. For SDND method, we set the
constant values as ¢ = 0.5, 3=0.1,y=0.1,6=0.3, k=0.15, A
= (.15, and p = 0.70. These values are set as in the previous
work [22]. For MRFs feature selection, the constant values are
set-as.y = -0.5 and B = 0.03. For MLP, the Scale Conjugate
Gradient (SCG).[2]-algorithm is used to train MLP with 16
hidden . nodes. For. Naive Bayes, we use multinomial
distribution that is frequently used in document classification
problems. For-RBF, the spread parameter is set as 0.5. For
SVM, we apply SVM multiclass with Error-Correcting Output
Codes (ECOC) [18] to classify the datasets. The experiments
are conducted on the personal computer with CPU Intel Core
i7-2670Q0M 2.20 GHz, and RAM 8.00 GB. The Operating
System is Window 7 and the software used in the experiments
is MATLAB.

The experiment results are shown in Table 1. In the head of
Table I, the number in a pair of parentheses is the number of
selecting features after preprocessing. In this paper, we
propose the.method for E-commerce, web page classification
using MLP neural network with automatic content extraction
and automatic keyword extraction. From Table I, it can be
seen that our propose method can achieve the highest accuracy
0f97.60 percent whereas Natve Bay can achieve the accuracy
of 78.20 percent, RBE can achieve the accuracy of 91.00
percent, and SVM can achieve the accuracy of 95.00 percent.
For the dataset that is'not preprocess, SVM can achieve the
highest accuracy of 91.60 percent. For the dataset that use
only SDND.method for.preprocessing, SVM can give the
highest accuracy of 95.00 percent. For the dataset that use
only MRFs_method. for preprocessing, SVM can give the
highest accuracy of 89.60 percent. However, for the dataset
that use SDND and MRFs method for preprocessing, MLP can

Table I. The comparison-results,

Classifier All features (8,307) SDND (5,415) MRFs (2,760) SDND+MRFs (960)
Accuracy Time Accuracy Time Accuracy Time Accuracy Time
MLP 80.60 6.5343 83.20 4.9395 81.60 2.3004 97.60 1.3774
Naive Bayes 63.40 0.6789 74.80 0.4502 58.20 0.2301 78.20 | 0.1861
RBF 80.40 0.1591 87.00 0.0809 83.40 0.0670 91.00 | 0.0555
SVM 91.60 1.1160 '95.00 0.6212 89.60 0.3209 9520 | 0.18%4




achieve the highest accuracy of 97.60 percent. We can see that
MLP and SVM give the high accuracy of classification
because this dataset may be suitable for linear classifier
models such as MLP and SVM. In addition, it can be seen that
our proposed SDND technique can improve the performance
of all classifier models and give the higher accuracy than the
normal classification of dataset with no preprocessing.
Furthermore, the proposed preprocessing method based on
SDND and MRFs method can improve the accurdcy of all
classification model and it can reduce the training time of
classification models. From these experimental results, it can
signify that the proposed method is suitable for E-commerce
web page classification based on product categories.

V. CONCLUSION

In this paper, we propose the method for classifying the E-
commerce web pages using MLP neural network, automatic
content extraction, and automatic key word extraction. We
adopt our proposed SDND method to automatically extract the
contents of E-commerce web pages. Then, we apply Markov
Random Field (MRFs) to select the optimal set of keywords
from the extracted contents automatically. Eventually, we
apply the MLP neural network to classify the E-commerce
web pages into their categories. From the experimental results,
it can be seen that the proposed preprocessing method can
improve the accuracy of all ‘classification models. The
performance of the proposed method™ is' evaluated “and
compared to Naive Bay, RBF, and SVM. From  the
experimental results, it can be secen-that the proposed method
can achieve the highest accuracy of 97.60 percent.. These
experimental results show ‘that our propose method 'is
appropriated for E-commerce web page classification. In the
further work, we will extend SDND to extract the web content
of other types of E-commerce web sites.
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