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Finding and Classifying Near-Duplicate Pages based on
Identical Sentences Detection
Naun KANG
Abstract

The recent explosive increase of Web pages has made it possible for us
to obtain a variety of information with a search engine. However, by some
estimates, as many as 40% of the pages on the Web are duplicates of the other
pages. Thus, there is a problem that some search results contain the duplicate
pages.

This thesis proposes a method for detecting similar pages from a huge
amount of Web pages: hundred million Japanese Web pages. Similar pages
are defined as two pages that share some sentences, and are classified into mir-
ror pages, citation pages and plagiaristic pages, etc.

First, from each page, relatively long sentences are extracted. This is because
two pages tend to be relevant when they share relatively long sentences. A pair
of pages that has the identical sentences is regarded as similar pages.

Next, similar pages are classified based on several information such as an
overlap ratio, the number of inlinks/outlinks, and contents region extraction.

We conducted the similar page detection and classification on the large scale
Japanese Web page collection, and can find some mirror pages that we cannot

find by the simple URL normalization, citation pages, and plagiaristic pages.
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On one end, a winded Pete Sampras tried to summon
enough energy to give the New York fans another
memorable win to talk about it on the subway ride

home. On the other side, Roger Federer wore a sly
grin like he knew age was about to catch up to the
former world No. 1 - the man who owns the record of
14 Grand Slams he wants
Sports f e — v

Federer bests Sampras in exhibition at Mag/dison
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Current No. 1 Federer emerged with a 6-3, 6-7 (4), 7-6 (8) victary Manday night in an exhihition that featured a litile bit
of eventhing—some lsughter, some stellar shots, uneven play and compelling tennis

On ane end, 3
win to talk abd

On one end, a winded Pete Sampras tried to surnmon enough energy to give the Mew York fans ahoutto catch)

snather memorsble win to talk about it on the subway ride home. On the other side, Rager
Federer wore a sly grin like he knew age was about to catch up to the former world No. 1 - the
man wha owns the record of 14 Grand Slams he wants.

“outhis servel

“auth is served, indeed, There was even a Tiger Woods sighting

ACVERTISEMENT "ltwas & great night for tennis " Sampras said
Current No. 1 Federer emerged with a 6-3, 6-7 (4), 7-6 (6) victory Monday night in an
exhibition that featured a little bit of everything - some laughter, some stellar shots, uneven
play and compelling tennis.

There wers moments when, ifyou squinted a bi, you would have sworm thatwas
the Sampras of old, rather than an old Sampras. There were moments when, if you
listened to the whip of the racket through the air, you would have been absolutely

sure Federer was giving it his all
There was sven a Tiger Woods sighting.

And then there were moments when, as you watched Sampras throw his racket to
the ground in mock disgust ar Saw Federer raise an index finger to celebrate faur

"It was a great night for tennis,” Sampras said.
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<span class="post-footers">
F5%&: KNOO6 HEF: 20064£10H 168 22:05
</span>

07 HTMLOOOO (DOOOUODOOOOODODDOOODODODOOOODOO
O0DO000oooooono)
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00000000000 O<Text>0 00000000000
000000000000 DO000DO0ODO<«S>00000b00000DO0DOODbO
00000000000 000000 IDO00ODOD)O<RawString>00 00
ooo0bOoo HTMLOOOOOOOoLoooboboboooooboooboooo
API(http://tsubaki.ixnlp.nii.ac.jp/api.cgl) D0 00 000000000000
goodbboboobbobbooobbobbooboobbbb
gugbdoogoouobooooboogobbbobooogn
1. googoooo
00000000 TSUBAKIODOOODODODOOODDOOODOODOO
goboobbbobobbbdoooooooooobobbobboogaa
O0d0o0obOooboboobobO0oboo0o00nouoobbooOn charset OO0
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(a) <a href=..>000</a><a href=..>000</a>

(b) <a href=..>0000</a><a href=..>0000</a>
O00000(UO0D0O00O0000O0O000000DO0OD 10000
000000 (Mb) 0000000000000 0DoooooODoooOoDo
goo
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goboboboobobbbobobobobooobboobobboobbo
Ooooboooboboooooogoo HTMLOODO0OO0DOOODbOO00o0ogn
O00D0000000000000<S>000000<RawString>000000O
0000000000000 000<S>000 dOOobOOo0o0o0ooooboog
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gbobobbbbooouoooboobbobbobbobboooooooan
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Oopooo WebOODOGOOOoOOoOOODOOOOOOOOoOOOoODOODOD
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goobboouogoboboooobobboobobboboobbobbd
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gboooobbuoooooouoobboobboboobbobooooon
O0D0oODDb0oboobbOoDoOOmoooDDD WebD 380000000000

D http://nlp.kuee.kyoto-u.ac.jp/nl-resource/juman.html
2) http://nlp.kuee.kyoto-u.ac.jp/nl-resource/knp.html
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<?7xml version="1.0" encoding="utf-8" 7>
<StandardFormat Url="http://tabitano.main.jp/7kiyomizu.html" Original
Encoding="shiftjis">
<Header>
<Title Offset="512" Length="39">
<RawString>0 000 00000000 O</RawString>
</Title>
<0utLinks>
<QutLink>
<RawString>0 0 0 0 </RawString>
<DocIDs>
<DocID Url="tabitano.main.jp/7nisikitenjin.html">0006141064</DocID>
</DocIDs>
</0OutLink>
</0utLinks>
<InLinks>
<InLink>
<RawString>0 0 0 </RawString>
<DocIDs>
<DocID Url="http://tabitano.main.jp/7hanatoro2.html">043533898</DocID>
<DocID Url="http://tabitano.main.jp/7nisikitenjin.html1">006141064</DocID>
</DocIDs>
</InLinks>
<Text Type="default">
<S Offset="1271" Length="30" is_Japanese_Sentence="1" Id="1">
<RawString>0 000000 OO O</RawString>
<Annotation Scheme="SynGraph">
<! [CDATA[
* 2A <BGH:O /00 100/000><00><00><00><0:0000>...
+ 1D <O00>0:000><00><00>000000000:00/0000 >
00 0000 OO0 00O e OO0 4«00 "000O0ODOO ODODOO:ODO/OO0DOO" <O
OO000oO0O><xg0oooD:00/0000>...
11>
</Annotation>
</S>
<S Offset="1342" Length="80" is_Japanese_Sentence="1" Id="2">
RawString>0 00000 0O000C0OOCOOOO0OCOOO0OOOOO0OOO0OOO0OO0O0O0OAOC
</RawString>
</S>
</Text>
</StandardFormat>

s oboogoooon
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gboooooboboooboboboboboboobooo
gooooooooooboobood
100 100 | 0D 00OO0000bO0ob00obObOOo0o0oboboboboo
gboboboboobooboooooobbooooooon
gobooboboobobobobdoooobooogbouoon
googooooboboboooobaon
100 10462 (O D O0O0OOOOOOOODOOLODODOObOOOObOObOOD

gooboooobooooobobobobobobooobo
gboogopooobooboobooboboobobbobobooon
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Os0 0Oo0oOOoooogd

gugbbodobobbdooooobbobooooboboobobobboo
000000000000 000000000 (000000 0)0Doo00ooo
0000000000 (00000000)000000DO0o0ooooooood
gbogboooogobooon

gbbdodoobobooooobobobbogo
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gogbbuooboboboooooobobooobbbooboobooo
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Oo0booo0ooboooooboboobooboboo boMbooooo
oobooooooooboboboob HTMLOODOODOOo0ooooooon
gogbbouoboogoobbooobouoooboobobobboboboo
godbbobboooooboobobobooouoobooooobobooa
goboodgooooooob

5.1 OOOOOooon
gogbobobobobobbbooooboobbodoooobobooobod

gogbbbooobobbobobooobod

1. 0000 DOMO (Document Object Model)VO0 0000 ODOMOOOO

D http://www.w3.org/DOM/
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Db bz AERBCEIS AL — Mozilla Firefox
B REE FTW BEES Jebv-hE vl ANTH

@ - (ar | L | httpes i pkah comsshokuscurcurmintml ot [ ys
BLERICET HiHH '
(FADES)

REROERT, BICHVET, TRERERICE TN T, FFREisshs TR PUEICE 2 SAMOREN T BEs
%ﬁﬁ%’"@%ﬁ&@%ﬁt@&ﬁhU%hb\bﬁiﬁﬁ'ﬁﬁﬁﬂb‘a VETL FL EEL DAY T T AREE L WO LTOE

Foa
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el

gy Coogle

DILDE
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O—FETT. BOMBELEREFSET. D23, FOA M08
WETD. 2L 020a 2 G ATHADEII I TY., D003, o1
FohE, Bargs TEECIE. BSOS TRIRSN TEELE.

DI rzo FOBOBEEE N FM RN SN 32 ) #IFIL &
T, OORER, MO A O— LERLESET MBEE ST IICTIRE
HFTaohTEE Y, S FEOHEE Y LO— LD s PICET
AT EFPILFEFOFEIN ST EME O SR IRELTZY, BBH OE(E
LET. B B oo aBRECOICIE S RERTH S
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B S

011: 0000000000 (0000000000000000000000
0oo)

0120000DOMODOOODOOO perl00 000 HTML::TreeBuilder?
oooond

2.  boMO0D0O0O0ODOO0O0OO0O0ODOOO0OODOOO
BODYDDODODDOOOOOOOD 10DOOO0OODODODOOO0OO0O0oDOoDOoDOo
O000000000000000000o0oooog s0% 00000
000000000 DO0oOo0o0o0bOoooOOooOoDbbObOoooobOooo
00000000000 00D00000 0% 0000000000000
000000000000 DODO00OODOOoOOoo00ooDbOOooODOoOooOoon
oooo

3. 00gd
goooobobbbooboboooobo HTMLOODODDbOOOoOoooogoo

U http://search.cpan.org/ petek /HTML-Tree-3.23/lib/HTML/TreeBuilder.pm
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OO00bbOO0OO00oboobobOoobobboOobbobobDbODbObOOOgO d <table>
O0O0000b00b0oobooboooboooOoggO<tableDO0onooO
goboobouogbobobobooooboo

5.2 UUO0OOOOLOODLDOO
gogbobobuoouboobbooooubbbboooboooboooaobo
obo0ooO0oooO0ooboboboooogboorROOOoboOooooooOoDO
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<table width="100%" border="0" cellspacing="0" cellpadding="0">
<tr>
<td>
<div class="side_text">
<a href="/XXX.html"><img src="/XXX.gif" align="absmiddle" border="0">0 0 0O O
D00o0oooDoooogn</a></td>
</div>
</tr>
<tr>
<td>
<div class="side_text">
<a href="/XXX.html"><img src="/XXX.gif" align="absmiddle" border="0">0 0O O O
O00000</a></td>
</div>
</tr>
<tr>
<td>
<div class="side_text">
<a href="/XXX"><img src="/XXX.gif" align="absmiddle" border="0">0 000000
OO0O000DDO</a></td>
</div>
</tr>
<tr>

</tr>
</table>
</td>
</tr>
</table>

013: 0000000000 ((@COooO0oo0o0o0ogon)

oOooOooooOooooooooboooOoOoOobobobobbOOoobDboOoDOoOn
OO0O<h>O0OOOOOOOOoOOO0oOoOobOoDOoOoOoOoboOoboboooooboo
ooooooooboobooOooboobooboooboo
e <div><hl><a href="http://example.com">Economics, Technology &
Media</a></h1></div>

e <h2>0 0O 0O0OO</h2>
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<table cellpadding="0" cellspacing="0"
<tr>
<td align="center">

<table cellpadding="1" cellspacing="0"
<tr>
<td class="calTitleCSS">
<img src="mIcon.gif?sdt=2007314223958"
</td>
</tr>
<tr>
<td class="calNaiyoTopCSS">
<table cellpadding="1" cellspacing="0"
<tr>
<td colspan=7>
<table border=0 width="100%">
<tr>

width="180">

width="100%" align="center">

align="absmiddle">&nbsp; OO 00O

width="100%">

<td width="15%"><a href="7curYear=2007&...">&1t;&1lt;</a></td>

<td width="70%">2007 0 5 0 </td>
<td width="15%">
</td>
</tr>
</table>
</td>
</tr>
<tr>
<td align="center" width="14%">
<font color="#CC0000">0 </font>
</td>

<td align="center" width="14%" class="calNaiyoWeekCSS" >

O
</td>

</table>

014: 0000000000 (Doooooooooog)
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<TR><TD width="204" height="18"></TD>

<TD rowspan="2" valign="top" width="536"><h2><B><FONT size="+0">%7 )L 3/ </FONT></B></h2><BR>

<BR>

AL—BOEBDIE. YO (A—A)9)) ICEFNEBHRT,. RYI/—ILO—BTT MO REILEREELET,

AVIZE FEYAVEM DU BYETH. VLISV EZEATNADIEER DI TE, DaviE, EhoAURPHE,
BALGETEECHE. BIBOELLTHAINTEELz <BR>VIILYIV (&, FMEROEBEEINZ B (FOERNHEESNDIL) %
MHEILES ., COFER. MFIALRTA—LEFDIE T MBREHSHIICTEIMRERFT HENTEET, T, FFRBDOEEEZLED
F7La—ILORERITHTLET P ILTEFRIEN S EENE DR EERELY. BADOSBERLET BiE. EE S5
WENDERELBIIBH D BERTHDIN\—EOEEZEIT. BBIORIIRZRETIBENHYET, COZEM D, KIBHORELH
LT MRLHHEEHLNTNET , <BR>

<BR> S, 0
o . -
<FONT size="-1" color="#666666">A7R>—K 1)>9<BR></FONT></TD></TR> ~T=~"JBLOCK

<TR>
<TD valign="top” width="204" height="737"><FONT size="-1">
<A href="http://www.ykah.com/shoku/">& & &I Z B89 %+ #TOP</A><BR>
AZa1—<BR>
(BMDOFRERS LEE)<BR>
<A href="yasai.htm|">E7 3 $f</A><BR>
<A href="kokurui.html|">§%%8 - & $5</A><BR>
<A href="kazitu.htm!">R 3 - FEE#H</A><BR>
<A href="fish.htm|">8 9 55 - {E B 58 </A><BR>
<A href="niku.htm|">FR1£8 - 57 - L & T </A><BR>
<A href="tyoumiryou.htm|">5fBk$} - I T Fh</A><BR>
<A href="herb-spice.html">/\—7'+ X/ ¥4/ X</A><BR>
<A href="drinks.htm|">&%%}</A><BR>
<BR>
<A href="eiyouseibun.html">3%ZE 5 H T AU (H~ ) </A><BR>
<A href="eiyouseibun2.html">KERK 73 - T AU (S~ D) </A><BR> R
<A href="eiyouseibun3.html|">FEmK 53 - T Ak (I£~ 5) </A><BR> I3 T YUBLOCK
<A href="tenkabutu.htm!">ZxIN41</A><BR>
<A href="cal.html">h0!)—- FE XD B 5HY</A><BR>
<A href="sick-yobou.htm|">fF R F L B X H¥)</A></FONT></TD>
</TR>

gl 0000bobooobobon

25




el 0OU0OO0OOOOOONO

ggbobobbboobobbbooobobbobodubodoob 310000
goboouogbboobobboobbbdobbogo

g4000b0o0oboboO0obbOo0oooboobgsuuooboooounbobond
guggoobbiboboboobobobbboobbobbuoubbbbb

gougelubouogbbbobdobodubbbbbooboooobbooon
gboe200dubobobooooooooboooobbobboobobb
gbooooo

6.1 UJULbLbUoooooooboooban
gogobbbdobdobbbooobbooobobobab

o OO OOO

e URLODOO
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