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Labeling Temporal Cluster of Web Pages

MasAKI MORI,t TAKAO MIURAt and IsaAMU SHIOYA

In this investigation, we propose a new mechanism of Web Mining to extract events from a
collection of Web Pages. Here we examine Web pages and obtain valid timestamp, and detect
events by means of clustering. In this work, we apply TDT approach to Web environment

and show how well our approach works to temporal Web pages by some experiments.
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Hes (TT) ThHd, (b) iXURL O—FIZEETNTH
0. (c) XZE~y XA L TH D, BRI LT,
Web R—IUNBRED & LTWHHEREZERT S,
FIRFARH 2003/12/09 I New York Mets (Z AR )
LS XAEFICE B L, NERERIE Web N— U DX
BCHRMICHBRL TV ZA LAY VT ThHD, =
D4 12003/12/09) ThD, VEREFHIL Web ~—
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marspix.html
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tech/main591195.shtm
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Modified D~y #—NEENDBE. €D Web ~—
ops 12003/08/19/06:10:54) THME =7, 55
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Db TIIRV, APRMERET 58I, L
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struction) NANEEEI AR TH, UT XTI TT
EEOBRENHB, D& E, null EAVWTRT, —
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DR=TDETNVEERT D, ThhbbED—=T1
12U ED CT 82T &Ik 5,
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TT(p:) > i = 1,2,...}
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peT, K5z ohiL & ET(p) 2MET S0
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1% = {<p,VT(p)>|peTp,VT(p) # null} Scheme ExpTime Ans Pre Rec F

Pe = {< P, CT(p) > lp € TP,CT(p) # nu”} C 164 127 77.4 60.2 67.7

_ U 52 42 80.8 199 31.9

Por = PouU{<p,TT(p) > |p€ Tp,CT(p) T 68 2 29 09 14

= null, TT(p) # null} Cu 177 133 751 63.0 68.6

CuUT 213 133 624 63.0 62.7
Pcruv = Peru{<p,UT(p)>|p€Tp,CT(p) CT 202 127 62.0 63.0 625

= null, TT(p) = null,UT(p) # null} CTU 213 132 620 63.0 625

ucC 169 130 769 61.6 684

- - ol 2B . UCT 205 130 634 61.6 625
=T Y RETORRER g %E‘%—é—_& {&0)"&% uT 113 43 381 204 26.6
B0 XS HERRM (ET) 2520 %77, flzid, UTC 184 105 57.1 49.8 532
Pcy 12 CT 23 null TRVWRYARERE L. CT(p) TC 192 102 531 483 506
. S . . TCU 203 105 51.7 49.3 505
25 null 72728 UT(p) 7 null ThWE X UT(p) % — 113 38 336 180 235
AEBRE LTEET S, ZOEKRT, Poy IRE TUC 184 93 505 441 471
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Recl3. ENFEITDOE%R Ans(p) BAN—TE 20>,
Pre i3 ENIZTEMRE Ans(p) BEA TWEDETRT,
ABCIRUTORXTREND FEZRAWS:
F =2 x Rec x Pre/(Rec + Pre)
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LA 235 O URL £x5e L. ZhbD_—JIH
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ARB T HBT, FLT, & Web ~X—Ih LNEEE
) CT. {ERkEER BT, EHHEM TT O %177,
Z¥—-=i, NEBBOBEESEL2RL, ExpTime
¥ null TiXA2WVEEZFOR— VD THY Ans i
A¥—<w T ¢ DEOEERT,
ZOREENSDLN»D L HIZ, UC M Pre fENRELE
WETH B2, FENRRERDAF—<IICU TH
5, CUIR., ZLDEZZEHINR—LTWAEFZEKRT
3 Recall D{ERE LBV, —5F CUT O F #ix TT
D Pre N FEFEIZBNZDITNIES L RoTW A,

3. BROMH

Web ~—VEADLRZIRFRE (VT) 2HEE L72As,
KICERMHEITS, ZOETIE, B|ELEZVT 2/
WT Web X—TDES (Event) it 32 HiEx 12
£7%, ’ '

TDT OHBFIZHW T, KRBT 527 7 251k

HHRMTHD LITE<MONTNEY, Ti2bb,
BRI UITUITES 7 S 272wt 5, UT TR
Web R—VEEERET S VUIIREEESFX. £
DREREB/BTIY., Web N—VERIT 10Oty
ZIZOVTwRELBh TR EEZLNSD,

T THERE T SR TEIEDELSESE,
Kazuo Matsui DRX— T FHWTRT, 235 O Web
R=UhoEL FIEOENI-7 CU AFx—<IZL Y
BB LE 177 O~—Jlzxt L. K-means 7/ U X
LEFIALTZ 7 AZ{LEITH, PageldZ FRFN

C D=V OFERL, CT i, RERRDOR—T 0%,

UT iX. (el _R— 0 ard, UTIZE0Rk
BRTH5,

Group Time Interval Pages CT UT

Group0 | 1975/10/23 - 5 5 0
- 1975/10/23

Groupl | 1995/06/20 - 4 4 0
-1997/11/18

- Group2 | 2000/06/27 - 4 2 2

- 2001/11/04

Group3 | 2002/03/16 - 5 5 0
- 2003/01/01

Groupd | 2003/06/29 - 93 87 6
- 2003/12/20

Group5 | 2003/12/27- 24 22 2
-2004/01/26 :

Group6, | 2004/01/31- 17 15 2
- 2004/02/17

Group7 | 2004/02/19 - 25 24 1
- 2004/03/06

(total) ' 177 164 13

H1IERETT, BRRLLT. 82D/ FRF %
Biz, ¥HDITREX, 7 TATOBEEFED 5 LA
FTHYHERIZNIVDOTERTE, BEE4OD
T 25 RT3 %2, Kazuo Matsui 25T E%
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B 1 Clustering Kazuo Matsui pages

RUT, HERE FEOLELFEETERYEL
72o 93 X—TU M 5723 Groupd D D B DMDIL
BEE2H L LTRT,

http://wuw.bayarea.com/mld/cctimes/sports/7289763.htm

Seibu Lions shortstop Kazuo Matsui wants to play in the major

leagues, the seven-time Japanese League All-Star said Monday.
http://www.boston.com/sports/baseball/articles/2003/12/09/kaz_.
matsui_signs_on_with_the_mets/

Kaz Matsui signs on with the Mets
http://www.taipeitimes.com/News/sport/archives/2003/12/12/
2003079339/print

NY Mayor welcomes Matsui No. 2

INGD7 ZFAZOXELY, ZDJ TR % Mets
welcome sign major league 4NN, &
TDI 725 DRERE TITTT,

2003/6/29 - 2003/12/20)
Mets welcome sign major league
2003/12/27 - 2004/1/26)
ready challenge

2004/1/31 - 2004/2/1 spring
opening exhibition game

2004/2/19 - 2004/3/6)
injure finger champ

(Group4:
(Group5:
(Group6:

(Group7:

TRTDI T AZ DFIRIL Kazuo Matsui (ZBL7-

W ONDERTHYR I TRAITHYRYTHD &
Ex%, THbb, Web R—hbES T 5
DIREFHIIEATH S, FHIEZRIEZE> Web
~R—Dih TDT LR UM ERSZ L 2R L T3,

4. BROMBR

Web 22607 7 A2 % BBRERT 2 RL 2 RET
%, AETIE, &7 FRIHLEEARFEABEL, =
NEI~NWETBHEREDHM, T2 Tt KeyGraph
DEZXHERND, '

KeyGraph & i3, XERICHET 2 EEOHBBE
CHEBEMNOXEDTREAFIBEL, ¥—U—F%
MtH4 2 FETH S, KeyGraph Tid, XEPFIH
FICHRTIERIIMENEMND L TORMHRESM.
DEVERNLEESTHY (] L&, Bz I+
Bl ICEoTXALBNTWAENED E3R) (£
HEOER) TH5H&RAET, KeyGraph DAL, W
KOPDRT v Tbied, £, LENLTEE
ROBE, HUESEOALEEMOLRELFEL
BRLTOBICESMEOERY > 7 #ED, KiZ, i
EO®ENY 7529 L CEEERBBOIN—T%
B3, tEDEIN—TL, FEELIIRWZXE
PIZHRT 2T RTOEBOEEELEH L., HoEW
EFBEOE (£5E) oY 7 5% T, Fio, #iE
Yo7 DRESNT, £ELB3ELEERBOLEE
ZERL, RV 7 ICERERAERY o DRk
3, INEFLTEEETRYBUODITHIEEFELAZLLE
PIEBEEZRET D,

AR TIZ. 2D KeyGraph ik V& o5h 5 E3E:E
EEER 2 T 27 OFIRIZAVW 5, EB, BE#MTs 7
AF Y T ENT Web _R—VI3HBEICELENRE < .
Bon-EREESICIMBERERIZAE U2, 272,
BB/ > TELLTWAEEEZ L L2272, 12
RIDZ T 2AF DERBES LHBL, ZDES TR
VIREEBRT B, Z0EE, BRBT—EEY
FRABIESFHERTERVOT, UTTIE. RS
ELTHBLN-R2TDED, L7 13—k F2E
SRBIZAV B,

5. & BR

BREFEORAEZTT2DIZ, Google i2k» T
BHNB 1000 2— D Web ~— Iz AW TERY
RREREZRLD, KBTI, B URL OV

T RAMEEREL. %%% L7FE CU ILLAEM>TVT O

BiE1T o,
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5.1 BHMISX2 DMt

AERTIE, BREKEE hussein W IHIFHEDTIC
Google £ Y 1000 {8» URL Y X b %EBL, Yo7
i, Weblog, BERIEHRORWA_— U2 EY BV 7
R, 669 DRX—TU BB, ZD 669 ~N— T hEEREE
WLV IR HE B2 TRTLIRLE6HD

7 TAZ B/,

GroupID Pages ContentTime URL Time
Group0 82 ) 75 7
Groupl 101 79 22
Group2 162 129 33
Group3 57 51 6
Group4 182 156 26
Group5 85 80 5

Total 669 570 99

200/1/10
2001/ B
2003/4/3

B 2 Clustering Hussein pages

2001/12/15 & 2002/11/20 O D 101 ~— D
Groupl DX DHIEFT, ZHb, TRTHYF A -
ZEA DV OPDERBIZOW TR T3,

- The U.S. Must Strike at Saddam Hussein
Bush planning to topple Hussein
Saddem Hussein to be overthrown by the opposition
Opposing Saddam Hussein
[Hussein Ibish:] U.S. Arabs’ Firebrand
IRAQ: CRIMES AGAINST HUMANITY
Leaders as Executioners
How The US Armed Saddam Hussein With Chemical Weapons
Peasant-born Saddam relentlessly pursued prestige, power
For decades, Iraqi leader was both omnipresent, elusive

Hundreds Show Up For Anti-Hussein Rally
Bin Laden Linked To Saddam Hussein

INHDIFTRAZIIRHLTRD L D IZREIR L 7=,
(Group0: 2000/01/10 - 2001/12/18) Attacks
on World Trade Center and Pentagon
(Groupl: 2001/12/28 - 2002/11/27) About
Saddam Hussein -

(Group2: 2002/12/02 - 2003/05/14) Start
War

(Group3: 2003/05/19 - 2003/10/03) Uday and
Qusay were killed in a battle with U.S.
(Group4: 2003/10/08 - 2004/01/22) Saddam
Hussein captured

(Group5: 2004/01/26 - 2004/03/22) After
Getting Hussein

INOOBRIIERIZZ FRAZITGHELZHOTH
DEEZXRD, EB KTREAND LI, HREOME
IFEE RS TR TRAELTWS,

5.2 BHI SR 2 DER

Wiz, k7 5 2% % KeyGraph ¥ HAWTE

PO SRFEEEM VL. ZEo LT3,

z FReE
0 31

1 50

2 54
3

4

5

40
63
34

RiZZVFGRE1ID(ITFTARAZ O LD)EHTHB,
weapon, militari, iran, 2002, inspector,
intern, bush, document, famili, russian,
nuclear, washington, threat, 2003, offici,

16, kamel, christiansciencmoni, tore, claim,
control, defect, march, missil, opposit, ter-
rorist, plan, terror, senat, agreement

INORTIVIENRETHZDT, T0EE

TIREMLIZSWA, IHIBLNEEREELESIT.
HEOERMMZ C AV THRIL - £0LLEh TH
BTEDY, ZITH. ZNEROXICAFTEN
T 5:
# % :weapon, military, plan
[ElB¥:russian, iran, internaltional,
7 # U #[EM:senat, bush, tore, claim, con-
trol. defect washington _
UnitedNations:document, inspector, agree-
ment, terro, terrosist nuclear, missile,v
opposite, threat
#8: ChristianScienceMonitor

¥ - & 21 Wordnet 2 ¥ ORBEXERTIT L,
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4 7 7 :famili, kamel
ThooRRER. Eido ARIC L 28R (About
Saddam Hussein) * Y BEBEILRELLLOT
»5, ‘
BRIz, 75 A% 2 (Start War) iZRDO K H72E
WELRBL TV S,
ik enemy, capture, attempt, army, de-
fense, aggressive
[EBg:world
7 A Y HEM:leader, nation
A 7 7 EA:author, Kurd, Bin-
Laden, Amicu, Dictator party
$R1E report, talk, live, fact
UnitedNations: WeaponMassDestruction, An-

coalit,

swer
2 5 A% 3(Uday and Qusay) bREERIZKRD L 572k
B & RST B, :
3 recruit, military,oper, troop
% &' 4 & 7 ¥ A :July, Husseins, son, udai,qusai
A 5 7 {K#l:bremer, power, intelligence, in-
telligentserv, mukhabarat, secure,
2 5 X% 4 (Saddam Captured) TiIfFiZ#uEDE
DFEVEND,
¥ soldier, attempt
[Ef&:arab, world, countries, intern
7 A Y #EM:bush,polit, polici
UnitedNations:weapon, document
#R18:video, article, report, copyright, Chris-
tianScienceMonitor, site, work
7% A V:icaptur, family, sunday, death,
trial, hole, crime, tikrit
A 5 7 {k%l:administr, govern, leader, na-
tion, coalit, regim
25 2 ¥ 5(after getting Saddam) TIIEDED
KRB ERXIEBNERND,
£ 3K visit, com
%12 - {&#il:redcross, author , ICRC
UnitedNations:ICRC, evid
TROMLHEETL, BoNT-EERE. PHOEXERE
BEICE~D LOTHY . EBHIHELXPT LD
L7eo TV D, LLEDD, BEFENF L OMETH
BEASTR T L B A B,

6. # B

KBTI, REBELEIRRT L TUUHE Web ~—
SEABEE L. BEE Web ~N— JEAHLEROM

H %179 Fik & KeyGraph VT 27 5257 DHED
FRIR & 1T O FERRELE,

BN, Web ~N— Y OF M OBHEETV, I
ERT R IR=VELSTTHEREZITV., BRC
MEHE S Poy A LT, KIZ, K-means 7/ 3 Y
ALY 75 AZ%{EY. KeyGraph DFEICES-
WTENS DR ZTo 72, FRICESHRIT. &
#l Web _—J TEERADTH DI L &AL, Bl
Web N— UMb ER CEYICEREZMHTELZ
PERLTWD, AYEMLEETENT. FROR
HEBHRLBESRDEBLDIENTED,

2 35 X B
1) Alexandrin Popescul,Lyle H. Ungar.: Auto-

matic Labeling of Document Clusters,unpublished

2) Allan, J., Carbonell,J., Doddington, G., Yam-
ron,J. and YangY.. Topic Detection and
Tracking Pilot Study: Final Report, proc.
DARPA Broadcast News Transcription and
Understanding Workshop (1998)

3) Grossman,D. and Frieder,O.: Information Re-
trieval — Algorithms and Heuristics, Kluwer
Academic Press, 1998

4) Jain, A.K., Murty, M.N. et al.: Data Cluster-
ing, ACM Comp.Surveys 31-3, 1999, pp.264-
323

5) Kleinberg, J.M. : Authoritative Sources in a
Hyperlinked Environment, JACM 46-5, 1999

6) Mani, 1.: Automatic Summarization, John
Benjamins, 2001

7) KiR%EL : KeyGraph —3EOH{KES 77 D5
BHEAICL X —TU— PRI, EFHFBEREFER
#3056 D-1, J82-D-12,pp.391-400,1999

8) NIST (National Institute of Standrads and
Technology): www.nist.gov/speech/tests/tdt/

9) Radev, D. and Fan, W. : Automatic sum-
marization of search engine hit lists, proc
ACL’2000 Workshop on Recent Advances in
Natural Language Processing and Information
Retrieval, 2000, Hong Kong

10) Yang, Y., Pierce, T. and Carbonell,J.: A
Study on Retrospective and On-Line Event De-
tection, proc. SIGIR-98, ACM Intn’l Conf. on
Research and Development in Information Re-
trieval, 1998
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