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A Game Theory-based algorithm
for extracting Theme Block from web pages

Student : Chang-Min Chen Advisor : DR. Chi-Chun Lo

Nation Chiao Tung University

Institute of Information Management

Abstract

Because of the rapid development of Information and network technology, Internet
has become the largest body of information. The progress of technology and the
explosion in the number of users, so there are produced tens of thousands pages every
day. Internet has become the largest source of information. In the information
explosion times, searching specific topic data in such a huge data is becoming an

important topic.

For this reason, this paper presents a Game-theoRy-based Algorithm for extracting
theme-Block from a web page(GRAB). It can automatically identify user interested
topic blocks, and then converted.to easy storage, retrieval and analysis of structured
data for providing different platforms (eg. mobile phone, PDA) to facilitate the

application.

This paper provides a prototype system based on GRAB algorithm. | design two
experiments, and verify the effectiveness of algorithms through the actual web page
data. The first experiment results prove that GRAB algorithm in ten topics of HTML
web page can achieve 70% to 90% accuracy rate, especially in news web page. The
second experiment selects the best three topics from the first experiment results for
data sets, and compare with three existing web blocks retrieving methods. The results
prove GRAB overall performance is better than three existing methods. Although
processing structured web performance is similar to existing methods, but news web
performance is better than existing methods. Processing unstructured web
performance is can achieve 87% to 95% accuracy rate, and all is better than three

existing web blocks retrieving methods

Keywords : web extraction, information retrieval, Theme-based block, game theory
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19 Obama protesters
arrested at Notre Dame

Nineteen demonstrators were arrested at Motre
Dame University on Saturday as they protested
against President Obama's scheduled
commencement speech Sunday, campus police
said. full story
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TAER o Wang 3G R P ah st P AR £ B AR P AT B4R
i = - . Suffix-tree %35 11id 5§ £ 4F 04k 74 (C-Repeated Patterns) - 3 7 i 4§ & 4F ek

PN ﬂ}“? o k& 2 Wrapper - 815 & Dela i SuehiE 18] -



& web site

with 2 HTWL:

form
! i
i | Form cremwler | :
| !
1 H
i * i
! HTML pag=s | i
I oot ity data J i
1 abyects _ :
i —l|‘||l.frq:lpﬂrumamt|r| N :
i SHpEEESion E
: VAEEE i
: | SN BRI S ;
: i
g -+ Dataaligner }-J 1 ;
i t I _j_l.l.lli.ll Fl:lm-.l. :
i Datatahle Title ltiﬁtﬂﬂtﬂ i
i without lEhels g i
i i
i H

e — ' -
Dafatable [Author | Tide =
with lahels [edadis . LA Gisideto

®)-5 - Dela Fitfigss i sLene ﬁ‘;g%]
%k : Data Extraction and Label Assignment for Web Databases [15]

MDR[2] & Liu % % & 2003 #7713 £ g% » Liu £#05 BEhd @ - 4w &g
(Generalized Nodes){rF # % 3 (Data Region) » — & i & 8% k&7 & 3 5 B &g
ot B EAEAT BT R G AR R S8 2Ty BRY LA TR RS AT -
B B- 882 L B 67 » A d EROGET L - Lt g8, Hd a5,
6tpiy s FPENTHES L 88910k BT FE 2,58 14~ 15 - &0t
HEL AEEE16 17 - A1 S B RN TR 3

DEPTA[3]%_Liu % % % 2005 & #r4 % ek 52> ¥ #x L 7 MDR cgss it » 4%
MDR #7345 4t k enFflzesr? » 1B Tree Alignment 77 2 > #5035 é»‘:%f;it Hi,
oS E r FOREY o 57 L i8- Herg 8 Tree node 4p iz & 0 STM (Simple Tree
Matching):# & ;2 » Liu & +« %A 2006 # 2! ESTM (Enhanced Simple Tree Matching);& & /=
[4] > A3t E & B ftend < 2 & (maximum matching) epF iz - 35 S8R B4 — H4e 2 3

2 o &% YKim # £ pl & & 2007 # 4 21 HTML Tree Matching i#  i# [27] » 325 # @& &



BN F Ak HHEE L R3F 40A b o YKIM #4559 & Bk 6 (Node value) s B

o4

L R ASTM = % B 7 5 #518 DEPTA i b2 % .20 iide

Region 1 Region 2

——

Region 3

B 6~ — i g TR
%Xk : Mining'Data Records in Web Pages [2]

Input: a Web page
P [ a DOM Tree DOM. Node
— Node *parent;
pr— Node *first_child;
— Node
*prev_sibling;
Node *next_sibling;
v string tagname;
DOM Tree Builderp—— string innerText;

output 1:
A new HTML
. ......1) dataregion document containing
identified data records

| Data Rcct‘)\:ds Identifier }—; Cg ;“%\béé}g‘*—*

‘ Data Regions Identifier | data region1

data record]  data record2
output 2: data tables

| Data Items Extractor |.>_,

with matched nodes linked/aligned

B 7~ DEPTA i 5% 4%
% /& : Web Data Extraction Based on Partial Tree Alignment [3]
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SJ. Lim £ Y.K. Ng # ! CDA(Change Detection Algorithm) - %_/4;*" automatic
extraction % = &> j2[20] » M-RTH T & e T che | i 2 4 L (Branch) » & B 4
AAuEF BEE BRFLHEHAIIAAEFROFEIELSLATLER LR RES

m@i,%ﬁaﬁ%?P%%EZk 2 Jego $t 3 E BB E N KR T SRS S o

%E

AR RS RTRTIF AR T R HIATERT S A RDER

LR B B P2 T

2.2.3 Rule-based Extraction §f8~ = j*

VIR G AHRER S 2 AR TN B R AL e s - BARP O REIUER G
if L $0& (Depth First Search, DFS) &4+ i & 8.3 L IF-THEN e %7 > 5 2872 {5305
B HRT Ny BT b 2 L - BAMFRR O R UEE R AT R
B R A Rl ah- 5 ﬁfﬁ* A= B 2 A% 3[10,25] -

Jobbot[32] £_5% # X % 4 2001 % 4 51k Ko SEHGK S k4 7 B T
Risd R FA- T Y TR LTS o Bl 22 - R RS R KR
B AR R TREPhPF I )’jﬁ.g PR T A AR KA T Ry TR S TR
vk TR EETARETRPEFTAES

VIPS (Vision-based Page Segmentation);# & ;2 [10,23] > ¥_Yu ~ Ma % + % 2003 & #%
B Birg AL F BT 2 DOM Tree 244 7 » DOM Tree ¥ e i & 8L » R84

— 1% & % % #u(Visual Block) o & F]1 5 3 & Hed = & 5 &R Ry 2] 0 A S ] P

oo plens AN A RS ¥ FHD  BHEA L ERL L SEE KA 5o
Bop gt gl Bk % ﬁ‘!ﬁ,&,‘ﬁﬁ:ﬁ-‘&iﬁf}v;@]é& Lo o hF S BRI

BT ROPEFRIZFOLER RRAEL ERIEZAERTT &8 dre 3

E&W@i%’%ﬁE¢W@F—§ﬁ%ﬁﬁ%€ﬁ$—%%ﬁ’#&%é%%ﬁﬁﬁ

*p e (Granularity) » = % DoC - B.erDoOC /| » & B HEiE - T;gz,; EF
BRATE HHAR XFAEES L -

PP L RH 2 B ARG BIELROBEE ATAERRMZE ET R

&
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PR R R R ERRETT o Pl RN R

R gtk Nt gh g S it

EEURIEI

o A RET R 22

-~ -

A

Th oo L=

21 v

T HALALAR & A7 38 0 SRILH] RGE 7 SRR -

ERr

£ AT R

B F R TR R

o
I

SRR SLE LIPS

B LA RJE B T i FRE - TS B
£Af o Pattern & # ¥R R T LERD LS F Y HERD L R

ERPE A BRI & = ol AR B~ Kl S IS S

R EER R R AL | R CE AN
1) FyRFTAHEE2
A SoftMealy g@ ﬁvg\:gfn PN O S IR =P N :f-ﬁvﬁ,l_c)a;_;’gfig
Machine Learnin
(Wrapper Induction) | WIEN e b ,
CRR _]_i‘- 3E_ T 5%5’* (2) ?’5—#‘ %i-‘%l’ Eﬁﬁ'x& ’ ’\Ijg
* ¥
D> ef P rg H-
A :{ SR U A 1—': 22 s - /él" 2
IEPAD R R PN 4 - é&mkﬁ CUE SR
Automatic Dela Tbig;ﬁﬁgﬁiﬂkﬂb m%%
Extraction MDR LA I Patten s g 4T | (2 SR T & A
DEPTA & # 2 Wrapper bk IR W L 27
AR 02 R A R F
g X 1)¥ sc F]AR P2 i* b
Rule-based ob TR - ERp o & A (P)T ;bi M2 22
. Jobbot . : ” hEREFE
Extraction *E e EpEaE 2 2RR 0 F T — b aw e
VIPS P Ji ®$a$ﬁaawg@

BEFTRHBFRL & -

Se B RS SRR
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FZIR -BUFAER:AENPT IEFAFERFE 2

F-FFATLEAG Y RRAOR AL TP GRAB R B 2 5 o il fRA L B AL -

BEFLANSCRABWE Zas - BhF > 2 L Fant i o

3.1 FAe T &

&~ 1% DOM Tree z_ # 2| %] d1oRut g 8Lv 10 8 Bk > A58 - B A 3E R B > H_
Bfcs BER ARG o A% F 22 iy FIZOIRG hZ A HFRET REMER
PESRINPIP SN LA I s g EE Y TR

I Y At

W

R k)

[y

B BT AR G- L T o S A AR 01T e s
LI e[ B 3 e s i A A R b L D
Flt o Am e D - BUGE BS AEEOET L AR LR 2 (GRAB) 0 B3R

Fag Rt S kL R B g Pl AR E s Lk AR Y K R

FREYET T A~ AarR R C 2T PR RT AR BT A REE
B T A FRAIZ e B EEY R TFRRRD S T AR T

VEAERRTAROTAZE AL TRESIERA G RFLLHZ
Sk Eheh o LA R R KB Rl Regenped > TR E B H @ Bhehpl (o 1

EORGRRPE Rt PR R R B & R B i il o

3.2 GRAB ;% & ;&

A At e GRAB R B 2 7 4 & = 1 3R (Step) ¢

B Step 1 #& 3£ (Transformation)

B Fren D chf R d e Tk HE & DOM Tree chhik 2 4 0 0 chA R B % T 4
HWEEML X DT s 54 HDwRIE -
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Input : HTML % F
(1) fI* Tidy £ # > iF% % < & hTag
(2) B4k 3 4 Tag
(3) #h3#  XHTML 5% > % & & — $ DOM Tree 7% 4§

Output : XHTML #% % (DOM Tree)

W Step 2 &% (Selection)

Bt ﬁ%mﬁl e H A Stepl A4 HDOM Tree ¥ » i - 2+ 5 DOM Tree 2.6 = — B
GELDFT M ZE > P BEE R m% k& (Normal Form Game) s 3% » 2| ¥73% 88 F ¥
R e ARG - BAMERR e AR LD A S AR BN BE - e r A
1% S A (Theme-based Tree) » i) & — $hfif o H 2 x ¥ lms &5 G| 3

Step2.1 #+iE 2 B R H

Input : DOM Tree
HiE L ER L RLE(DES) S S s sk F B & gk
(1) 3+ & & 2LenF 3 7 (Information Content, 1C)
(1-1)3* & #7 &= % # £ (Position Weight, PW)
(1-2):+ & ~ ¢ # £ (Component Weight, CW)

(1-3))gd PW~CW~ 112 3 §g8FRZEh{r> Bl p e hFR 3

Ik

(2) & mpieis g p K
(2-1)f & S BLPRPfeT 6 A T S BRI TR R
(2245 D g S0 R AR 2 AL F AT B A R
Output * #77 AT & 2 «hi XL % H
Step 2.2 2= 3 A% BB
Input @ #73 AT & jh2 chi AL % H
(1) KA is &z P AR BB 4 0 B - 245 - Pt
Output : A %% % BLHTheme-based Tree)
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B Step 3 # % (Refinement)
B SRR

%E'H_ % irﬁ‘é}, H.

AR BHIYAEL DI FEM B LT LR

1 s iﬁa{']‘*?ﬁ%ﬁf_ﬁ_ﬁﬂéﬁg‘b ) B AR

- BB EE (S A 3R B He r - BHATE S ITJLT?—\" [FRERE SR

Input : Theme-based Tree

- AT

Theme-based Tree -+ i & 8k

P EE H

Q) #Fnz

@) FFrz

(4) #73 ¢ fEeehg gl * TSTM jFE 238
B — 4% i & 2k(Generalized Node)

Output : Refined Theme-based Tree

[ ,T;u? = i

3.2.1 GRAB j# ¥ i # 2 1 : # 3% (Transformation)

"T’ j\ 3— m‘r‘uﬂq GRAB Iﬁ’-ﬁ = rj”

— L HTML 3 F > & 12 L gd i st XML $2 5% 2

;_

WAL R v & ehtag 0 bilde JavaScript » 2rfE ® FAL

B o 4o 8 “

B3P EE L NA R o

A HELZEF  plhfedek o

SEER ARSI

L2~ Step 2 £ ad2 - X

x[&d-lj,% o

XHTML » rg2

[3S

AR R o AP NG BEE B oA -

# HTML Tag

» 3 = DOM Tree 5

body |
_— img table |
= |
? m 1
S (] d
T ALt o I T T 1 r I T T 1
” prowes a || a a a table| | hr text | |table
. : ok C : I . ] . I ” I
Tivs 18 st e T4 15 Toat veo T o Tobt weet TS % 10t weord tr r r r
Ii 1 Ii r 1 1 II 1 I{ d|_l_|{
~ 2 tc I td td tc tc t tc
GO« ’:gh‘ e Coaphl Googh o I I 1 | | | | ) -
img || text | | img || text || img || text | | img || a || text

B 8-~ 4| k= DOM Tree 2
DOM Tree 7 f{&i]k R N r R R
PR R RN

k § ¢ _Tag #& 2 & Fx e
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FRANET RATR  4oFl 8 i 0 F R I<TD - BEBOP F o X EE B
B EPNE F<TD>2 F eI > B I<TID><AL><A..><A .. ><A..>
<AL><ITD>jedp § 3o D e B A fech- BREW RN 50 230G R &0 - Bl ek
wme P o RPN R BEESONE I mﬁ‘i{:}%ﬁ%*;*aﬂ%\’f S T Ao

& W3C cnHTML #2423 # > HTML DOM node # /& = = & :

(1)Insignificant node

& E Ezﬁ"]@?ﬁj o ken&BE o LS BES JE T /\»}g Zou g g~ FEEBE S

I

&nbsp; & & > HdoinfE < 3 - a0 tag(]4o<INPUT type=hidden>)% % - & /1

¥ <BR># 7 &_Insignificant node » © &_ % line-break node -

(2)Inline node

¢ B~ 3 BT b e html taghl'@ F5 4 <A> ~ <ACRONYM> ~ <ABBR> ~ <B> »
<BIG>-~<CITE>~<CODE> -~ <DEL>-~<DEN>><EM> - <FONT> ~ <[>~ <INPUT> - <INS> -
<NOBR> ~ <KBD> ~ <Q> » <SAMP>~ <SMALL> - <STRONG> ~ <SUP> -~ <SUB>-<TT> »

<U> -~ <VAR>% o

(3)Line-break node
# 7 >t Insignificant node> » % /&>* Inline node maﬂm;;j-;uﬁj;;g‘ Line-break node-
BAHE Y o 50 LP AR A S BB PR M G Fl - W3C EA

Line-break node # >« 5 14 = & f& & gL !

(L)Visiblenode: ¥ M B & A FTE L g Ilaha g H TR F &8 E T BB
B Textnode: & 2~ Fp % g gk
B Urlnode : £ F g & i & B > 4o @ <ahref="...">
B Image node : =B A Flash®n REHLFTEL g RLend
B separate node : HTML tag # EI%AET*F &% 0 4ot <hr>

(2)Formatnode : & 8Lp & 5 5 BT 8L Fd FIRNANKRER &3

16



B Freeformatnode : ¢ 7z % i Visible node - ® Visible node z_ & 7 4p 17 ° &
defe e Z R A 3 ang gk o

B Area format node : &£ B F BRI i #p FRA RN ST IR 0 4o
<table> ~ <div> ~ <span> ~ <form>%

B Listformatnode: # Z % % Visible node & Formatnode - ¥ &_rZ4p i $% 3%
4 R

B Combined format node : # %z % # Visible node & Format node
Bl Ot 7 B ~ 22 XHTML chiifz-F L - BRF & 7 F L~ 2>
H ¢ 3rfz-JavaScript~CSS #hst #2Le R e R L aieBH Y £ g T HTML
Tag e # 7 % > #-HTML ## & =+ & XML 4= 0 XHTML #.5% » 23~ £.41* Tidy %
EREIE > Tidy ¥ 2 8555 P RE > S p B HETE BREFF BE S HTML R4 -
P AERER > A A FERLT G REEFBFV LB EREEES N R
FHTML 3 & 5 XML 3% e o
PRFEA N s XHTMLE 4% rjﬁ{— i DOM Tree e3¢ #f - — B & 2 ch XHTML
o g7 - BrE- R BT RS Fa A B g TRy A g4
¥t - 4% DOM Tree > ijﬁﬁrl’aﬁﬁ% SR ATEEE N S BEE L o
B XHTML 427 € 55 B & 840 » 3 B - ccmID(Check Content for
Mark Identify) 2 nodeType-ccmID eie j&€_1 B 4peifdif > 3 ¢ F K <BODY> &5 B 428 » >
Fpt #5 DOM Tree 743 & 245 £ <BODY>- & nodeType ] £ e 437 & Bhea] i £_¢ it

-~

HTML DOM node 9%~ # -

<xml version="1.0" encoding="UTF-8"?>
<html xmins="http://www.w3.0rg/1999/xhtm|">

<head>
<meta content="HTML Tidy, see www.w3.org" name="generator"></meta>
<table border=1=> <title></title>
<tr> </head>
<td>datal <body>
<td>data2</td> <table border="1">
<tr> <tr><td>datal</td> <td>data2 </td> /tr>
d ata 1 d ataz <tg >gata3<ﬁti> <tr><td>data3</td> <td>datad</td></tr>
<td>datad</td>
</table>
datad||datad </tr> <fhody>
</table> <fhtml>

(a) (b) ()
B9 B4 F 2 HTML/XHTML #5382 ¢
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3.2.2 GRAB i ki # 3¢ 2 3 (Selection)
w2 % = 3 L DOM Tree ¥ $+iE 114§ £

% B (Theme-based Tree) - DOM Tree % fﬁ* RER

AMER BSR4
FEH Bl k- B a
fjﬁ#agi?ﬁﬁxﬂz@éfﬁg PR BN % o & — B DOM Tree %F,i%t*‘gmﬁ—i gr: v 2 FE

FEAAMBOER?F I L AT LMY LTS 7

(1) #+iF 4 4% % (GRAB Step 2.1)

B ¥ F# 7 £ (Information Content, IC)

% # R.Song & 4 %[16]3% 1 7 Block Importance Model » i &/ 5 ¢ 4 11 > B- i

A e o

3
N
N

RT Y RERAEE BBl P FE TR ARG hE & P o
D

oo himv 3B E T 207 X kA% DOMnode £.F ¥ b2 & 5 A AL T ML AT

p Tﬁi’g@?"ﬁﬁﬁ.-é‘ PEGGE F et o B 10 6] AfEERB(A)
?ﬂvﬂ?ﬂﬁéﬁwﬁs,aiﬁa&@pé

ERIR ¥’ﬂ?:2§wﬁ’g$“mﬁ

o

%—%%%Qw%ﬁaa@%wiﬁﬁﬁﬁiﬁiﬁ%’ﬁxﬂﬁﬁéa%%%ﬁ

& WP G B B

Make CNN Your Home Page

Video »

l!i:ihill

Bettytalks o Gab

Latest News

* Obama to visit Ghana in July

* Abducted California boy, 3, found in Mexico

+ Armed men storm Mexican prison, free 53

* Remember to give back, first lady tells grads

* Filly wins Preakness for first time in 85 years

* Source: Baby of slain Marine was not suspect's
+ Time: Global warming bill melting under politics
* Ticker: Gingrich hints at Pelosi censure

* These races make "Survivor' look like a pageant
= U.S. soldier in pink boxers fights Taliban =i
+ Family refuses chemo for son "=

* Olympic rival Piersol tops Phelps in backstroke
* Baby squirrels released to back yard /-

Family refuses
encnurages gra chemo for child

more video » (b)

19 Obama protesters
arrested at Notre Dame

Nineteen demonstirators were arrested at Notre
Dame University on Saturday as they protested
against President Obama’s scheduled
commencement speech Sunday, campus police
said. full story

+ Prodife activists arrested ‘=
+ Poll: Most support Obama invite

+ Bob Barker turned down porn role "=

* New search engines go where Google does not
Repori.com: Recalling summer nights, drive-ins

Norway wins Eurovision with...

Il news from the past 24hss »

Popular News
8 Fawcett told Candy Spelling: 'I'm going to
= be all right’

Obama faces Notre Dame speech
'\ /.1 backlash

RoADT0 RECOVERY
OQd

'AND THRIVE

10~ F s £7 F2 3 30H A

% B www.cnn.com
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AR RGP 2 F R T AL A BB BT VR TN E o FM A
B R RS PLTR Y RS B R ] ARSI RA

PR r B B FAP R A RRADTEEE

[k
~
ae
(@]
(%2}
=
o
S5
z
(=]
=
—

PW) ~ % .~ i j# & (Component Weight, CW)2_ & » £ 5k #r3 + & 8.F 3 7 & hfe o

AR SR LR EF S ?rﬂ‘hm?;m P ;]‘};;g Mg AT M B R B w aE &

P A R
Brenpi g & °

B % BTz R 4 € (Position Weight, PW)

%”ﬁiﬂﬁ$?%’ﬁ%iﬁ$?&ﬁﬁﬁ’%i7$?%%%i&ﬁﬁﬁio

?% George[5]4* ¥4 F K2 F B8 H @ * "r_}_@ﬁg% Ao B i,;{ B ed 9vE R
d FRTod 2R LT Péﬁia

IHMFrRE e A E CRTEREE

% W Poynter[22]#7 B 7= 3 =3¢ 2004;1‘2};#} B APRIRER FTHRE 0 5d F
BRI - A ;ﬁ%frﬁﬁi}w REORIEAE . £ 3T o d 23 % o 4o
11 #5571 > & * X */z’l}ig‘ TRRTRFOPREE LG BT AT R 2 b Rz b & HIT

W te T kp ka2 kw2 td1#7

rxk
Ve
W
rxk
‘-r'
fﬁh

~ Y /’ 4

L

'.-'
—
|
—
‘ Priority 1 ‘ | Priority 2 | | Priority 3 |
Bl 11~ F o ATH R | ahpRIR B 05 Bl12 -~ F R 2 BLER

% & : The Best of Eyetrack 111 [22]
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Fp > TR T LA R AxAh R B AR 12977 R L e BB A E R BB o

B B2 e L RE TR 2 L A AR O BRFLGRABLER

LT RTEE p o 4ok 25757 o

22 -7 R EE

fi,‘thl&'ﬁ_

BAEREL 2 p()

p(priority _1)=0.8

p(priority _2)=0.5

Priority 3

p(priority _3)=0.3

BERRET g h)ETWIHs e E40 0 P78 & B =% % s (Position

Block) #7 ik era/d 4% 4% [f] » 4eB] 13 #7577 o

(0,0) 0 (0) o) (w,0)
® ® o ® PY
h w W h 37W E
0. G o G (w, )
® ® o ® ®
h w h 3w h
©0,2) L A Dy h
°_> .4 2 &2 2 ® 42 (w 2)
3h w 3h 3h 3w 3h
(077) (717) (7 7) (7,7) ﬁ
o ® 4’ 4 ® 4 ® 44 (w, 4)
(0.h) G (5. h) ) (w, h)
® ® ®

BTk F - B RA

v i, J E{0’1’2’3} ’ B(l,J) RN =

B4 14 577 o

ESUE RN S S 5 S ¥ 1 RS- () E S
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0 1 2 3
B(0,0) B(1,0) B(2,0) B(3,0)
w h w w h w 3w h 3w h

0 |-{eagp} [ -{God b | -{doct bl -[@owmb]
B(0.0) B(L1) B(2,1) B(31)

h, w h w h. w h _Jwohy 3w hil 3w hy o h

1 :{(014)1(4'2)} :{(4’4)1(2’2)} _{(2a4)v(4 ’2) —{ 4 14)1(W12)}
B(0,2) B(L2) B(2,2) B(3.2)

2 | _fom@ 3l | _fon want| fwn swanif fawn o a
—%azx(4,4ﬁ'-%4,942,4)} -G | (& D)
B(0,3) B(L3) B(2,3) B(3.3)

3 %W}z{wﬁﬂhW}:{w%m}_{Sw% }
{00 | = [y | =3 &l | @3,

BN R s 1

B 14 5047 16 B =B % s Boifde B0 1

NE - B RHE G R

FE B s o F T T SR 25 (B) ) 7 5 B AR R E) i A
4

F Rl4e 2 3 9757 o

BGJ)={(4,4 B

23 BAGAEE D

iw jh ((i+1)w (j+Dh
=0, y

bl 9/ CE S

]} where i, j€{012,3}

BLERELE 25 p() HEIHELER | BLEAELE
p(B(0,0)) ~ p(B(LO)) ~ p(B(OY) ~ p(BLY) priority _1 0.8
p(B(0,2)) ~ p(B(L2)) ~ p(B(2.2)) ~ p(B(20)) ~ | priority _2 0.5
p(B(21)) ~ p(B(3D)
p(B(03)) ~ p(B(L3)) ~ p(B(23)) ~ p(BB3)) ~ | priority _3 0.3
p(B(32)) ~ p(B(30))
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=1

AL - ’ ) K= 45 KE + 7 A% 14
dREFERPAEm )2 - > F P - B n—gja G TIENER S
2% 2, ] ) P > I ,z %
Retkde ) o B 15 5 b T AR 2 viﬁ‘.)rh}’?' Ee 4 BAEFEF@ b~ cd)
L 4 EiBRD LFE oo A 5 He A _ 7 = AT 3 A
Zpoed BT BRRET ABT R EFAELREN TR AR - AP TR R
_ = R Rl S - AT A
RN FRL G R 7 7B ;,;I]m#]_%]p\ o
Yahaa! © My Yahoo! © Mail © More Make Y1 My Hoghepage New User? Sign Up * Sign In © Help
'S_?FL}1C)O_|® NEW$ rsearch WEB SEARCH
[V s, BUSINESS W ENTERTAMENT ~ SPORTS  TECH  POLITICS  SCIENCE  HEALTH  TAVEL  MOSTPOPULAR
video  Photos  Blog  Opingn  Local  OddHews  Comics ather  YouWitness Hews  Site Index
POPULAR SEARCHES: masters  lifjdsaylohan  sandracantu  huckaby  rfck adenhart Q Search A1l Hew [CHews Search | “2unze
i . | AP:POW Most Fppular
US ship I_'eaches benefit P
Kenya minus clalm?(linls Most Emdled Most Wiewed Most Recommended
- excee
kldnapped recorded POWs - AF’k\MP CT: Chinese dywall poses potential
: A — 1 hr2Z mins ago tisks
captaln « Ethical fJluestions over harvesting dead son's
o s ooy YR APTMPACT: e
. Kenya - Cheering i « Calif. Snday school teacher booked in child
AF Fhoto 1APTH and guarded by MNavy Seals, the (’l:hme]sle .j;‘ﬁ sy sehetizarherhonkedin
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Theme Web Site | CorrectTB | GRAB | CorrectTB | Precision | Recall | F-Measure
N
GRAB

Business | WebSite 1 9 7 6 0.857 0.667 0.750
WebSite 2 14 13 12 0.923 0.857 0.889
WebSite 3 10 7 6 0.857 0.600 0.706
Education | WebSite 1 10 11 9 0.818 0.900 0.857
WebSite 2 10 15 9 0.600 0.900 0.720
WebSite 3 11 14 8 0.571 0.727 0.640
Finance & | WebSite 1 13 18 10 0.556 0.769 0.645
Economics | WebSite 2 14 9 8 0.889 0.571 0.696
WebSite 3 12 10 8 0.800 0.667 0.727
Health WebSite 1 10 11 8 0.727 0.800 0.762
WebSite 2 20 19 17 0.895 0.850 0.872
WebSite 3 17 27 15 0.682 0.882 0.769
Jobs & | WebSite 1 17 14 12 0.857 0.706 0.774
Careers | WebSite 2 5 4 4 1.000 0.800 0.889
WebSite 3 7 6 5 0.833 0.714 0.769
News WebSite 1 35 20 18 0.900 0.514 0.655
WebSite 2 20 19 17 0.895 0.850 0.872
WebSite 3 31 27 25 0.926 0.806 0.862
Politics | WebSite 1 8 7 6 0.857 0.750 0.800
WebSite 2 11 10 10 1.000 0.909 0.952
WebSite 3 5 5 4 0.800 0.800 0.800
Science | WebSite 1 11 8 7 0.875 0.636 0.737
WebSite 2 7 7 6 0.857 0.857 0.857
WebSite 3 9 10 8 0.800 0.889 0.842
Sports WebSite 1 5 0.625 1.000 0.769
WebSite 2 5 0.833 0.833 0.833
WebSite 3 10 16 8 0.500 0.800 0.615
Travel WebSite 1 11 16 10 0.625 0.909 0.741
WebSite 2 9 7 7 1.000 0.778 0.875
WebSite 3 8 13 7 0.538 0.875 0.667
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# 14 ~ 2233 = 45~ ;2 Precision v* #&(F % =)

GRAB 0.897 0.907 0.886
Machine Learning 0.734 0.883
Automatic 0.728 0.681
Rule-based 0.737 0.825
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# 15~ &3R5 = # > 2 Recall v* #&(F % =)

=z Jobs&Careers News Politics
GRAB 0.740 0.724 0.820
Machine Learning 0.713 0.676 0.723
Automatic 0.760 0.702 0.734
Rule-based 0.807 0.657 0.801
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GRAB 0.811 0.796 0.851
Machine Learning 0.743 0.703 0.794
Automatic 0.777 0.714 0.706
Rule-based 0.747 0.691 0.812
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=z Jobs&Careers News Politics
GRAB 0.889 0.872 0.952
Machine 0.667 0.821 0.857
Learning
Automatic 0.600 0.829 0.696
Rule-based 0.727 0.714 0.762
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