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1.1 00000

gbogoboobooboobobooboobooboobooboobo
gbodbobodboubobuobobobobobooboboobobooaon
ggbbobuoooobobbooooobobbooobobobooooboobooog
ggbbobuooogbbbbdtegbmbuooooooobbboon
gogobbobbooooooobobobboooooooboobobboooooon
ggbbobuooobobboooobbbuooogbbogao
gogbboobbobodgooobboboobbbuodooooooobboobb
gogobobbbbbuoooooobobbbbouooooobbobbougo
ggbbobuoooobbbooooobobbuoodbobobooooboobobooaod
gboboobobogbuogboobob20b0bbogbuooboogbobod
gbogbogbogbogbogbuoobuooboobuogboobooboda
gogobbbbodugooobbbbbduoooobbobouooooobbo
gogobbobobodogooooboobbbdoooobboobboooooobobo
ggobobbbbbouoooobobbbobbuooooobbbbbbooooad
gogbobobooogboboooobobobooogoon
gbodgbugbogbodgbogbuoobooboobuodgbuadgbaobda
0000000000000 00000000000000 (Data Mining) 00O
0000000 (KDD)OOOOOODODODO0oOoO0o0oooooooooooooo
gogobobbobboogogobboobbdooooobboobooooood
ggbbbuoooobbouoodobobbboodobobon
O000oo0obOoobooboOobOobooboobooboobobooooopPpoOSOO
goboobooboobboboboonuooboobooboobbobbon
goobbobobbouooooobbobbbooooooobbobobougo
gbogboboboboboboboboboboboboiloboboboon
gogobbobbodooggobobboooooobobooboooooobobon
ggbobbbbbouooooobbbobbooooooobobbbbboooad
gogobobbobbbotbooooooooooobobbbbbooooooonon
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gooooobobobbooodaa
O00000000000000000 (machine learning) 0000000000
gobobbooogooobbouoooobobbbooooobobbbouooo
00(00)000000oO00O0O000000oooooOOOoOoooOoOooooo
gooooooobobon
0000000000000 b0oDOO0o0bOOobooooooopPOSOObOOOOd
go00oO0oO0O(ooDoDODOD)DDODO000D0D0D0OOCRMOODODOOOOOOO
gobobobododoboboogoobbooboobooooobuoooooo
guoooooooobobobboooooa
O0000000000000000000000000 (Association)J00 00
O (Sequential pattern)00 00000 0O (Clustering)00 O 0 OO (Classification)O
gogooooooo
oo ooooogg8oonuooooobbobobobbobbon
gobobbboooduoobobooooobbboooobobbbuooo
gobobbbododgouobobboooooobbbuoooobobbbooao
ggoooobobbbbboooooouoooobbbbbooooo
gobobbotoooobobbboooouobbbuoooooobboooo
oo ooouoooooooboobbbobbn
gobobboooooooboboboooouobobbboooooobbouoao
gobobboooooobbbooooobbboooooobbbouooo
gobobooooooobboooooobbooooobobbuooooon
godogboboobodoooobbobtooooobobooboooooboboooon
gobobooooooobbuooooobobbboooooobboooooo
ggooobbobbbbooooooooooboooboobn
O000000O0o000oDooo00oooo0ooooooooDoood (compu-
tational linguistics) OO0 0D 0OO0OOOOOOOOOOODOOOOOOODOOOO
gobobbotooouobobobuodooobbbooooobbuoobobboa
gotbooboboogoobobboooouobbbuooouoobbuouoog
guobbbooooboboooobboooobbooooouoooobboo
gobboboooooobbuoobobbuoooobbbuoooobobbobuooo
gobobboodooobobbouoooobobbbooooobbbuouooo
ggdodoooooooobbbbbbbooooooooooooooon
gobobbboogouoobboooooobbbuoooobobbbooo
oooo (4o
guobboboooooobobbuoooobbbooooobbooooon
gobobbboooooboboooouobobbboooobobboouooa
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00000000 (text categorization) 00 0000000000000 O0OO0O
goooooooo0o0oOopoooooooooooOooooDoooOooooooo
oooooooooooooooooooooooboOooooooboooooo
OoooOoooooooooogooo
Ooo0OWebOOOOOOOOOODODOOOOOODODO WebOODODO
ogoobooobooobOoooboboooooooooooooobooobobooooo
oooooooooooooooooooooooboo0oooooboooboooo
goooooooOooOooOoOoOoooooO0oooooooOooooOooooDo
oooooooooooooooo0ooooooooooDbOboboOooooooo
oooooooooOoOoOooooo0ooooooo0oooboooooooooo
ooooooooooooooboooooooobooooDboOoboOoooooDon
goooooooocoOo0oooooOoOooooooOoooooooOoOooooo
oooooooooooOooooooooooobooOoooobooOoboOoOooooDo
ooQo
O0D0O000000ooooODO0O000000ooooOoObOO00Oooooooo
goooooooooOoOoooooOoooooooooooDoooOooooooo
ooooooooooooooooooooooOboobooo
0000000000000 00000000O0O (boooO0)oooooo
000000000000000 (supervised learning) 0 00000
O00O00000000opooOoOoooOoOoOOOoOoOoOoOooooooooODOoOd
ooopOSOOO0OO0O0OO0OO0OOOOOOOODOOOODOOODOOOODOOO
oooooO0OOO000O00oooO0oOooooooooOoDOooOoooOooooOod
oooooooooooooooooooooOooboOoooooObooOoooDoODo
gooOooooocoOoOoooooOoOoooooOoOooooboOoooooOoooo
ooooooooooooooooboooooooobobooooDbobOoooooDo
ooooOoooooOoOoOooooOoOoOoooooOoOoOooobooOooooooo
oooooooooooooobooo0ooooobobooooDboOobOoooooDo
O0oooO0OoooooooooOoOoUooooooooooOooo
0000000000 Topic Detection and Tracking(TDT) D 000000000
goooooooooOoOooooooOoOooooobocoOoooooooOoooo
oooooooooooooooooooooooOObObOboOoTDTOOOOO
ooooooooocoOoOooooooOoOooooooOoUooooooOooooDo
oooooooooboooooooboooooooOobooooooOoboOoooooo
000000000000'00000WebOOODOODODOOODODODOOOOO

ITDTOO0D0D0D00 (TDT2004) 000 (1) 0000 (New event detection)d (2) 00000
(Story link detection), (3) 00 0O (Topic detection)O (4) 00 0O (Topic Tracking) 0 4000
gbooooooooboo
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gogobobbobbotbouooooobobbobobbououobouoooooon
gogobobooogooo

1.2 0000

gogobbobobbuodooooobbbbbuoooooobbobbbouooan
gobbuogobbogoboogobbooobbboobobbuooobbood
gboKDbOoobooboboboboboboboboboooobooboobo
goobobbobbouooooobobbobbboooooooboboobooooood
ggbbbuooobbbooodobobbboodobbboooobbboood

gogobobbbodgoooobbbobbooooooobobboooog
ggobbbbbbuoooooobbbbbouoooooobobbbboodao
gogbboobuoooobbbooooooboooobbon

1.2.1 U00doobobgooooobooodogd

0odoooonoouoodoooooooooonooonooonoonog
goooooooobooouooodoooodogooooooooooooan
godoooooooodooooodooooodooooooooooon
godoooooooooogo
godooobooobooooouoogoodoooonoooonoonong
gooodoodooooboodooooooooooooooooooooon
gooobooooouoodoodoooonooonoonooooooon
00000000000 000000D00000 “set of words”[0 “bag of words”
000000000000000000000000000ODO0O 1oDo00oo
goooooodoooooioboooooooouoooooooooood
000000000ooo e, 150
0000000000 D0DOOSupport Vector Machine(SVM) OO OO OOO0O
gooooooooodxodd o,...,z0 000000000 O0O0O0O0O00O
Z=(rn,.,2zq) 0000000000 JdO000O0O0OOOOOOOOOOOOOOO
0000000000000 00000000tf xidf O (Term Frequency x Inverse
Document Frequency) 000000000
0oo0oooooooooooonouid 0000000000000
P(z,) 00000000 0000 2, 00000 P(zy|e;) 0000000000
000000000000000000000000000000 = = (1, ..., Tq)
0000000 0000000000 2000000 1(P(xx = 1l¢))00O
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00000000 0(P(xp =0|¢;)) 0000000000 (Binary Independence
Mode)[7]0 0000000
ggobobboboooogubbobbooooobbbbooouboooooon
gobooboboooooboobbooboboobboububboooooon
000000000000 ob0ob0oooooob0ob0oUgoDOonod “student”
O “pupill’000000000O0O0O0ODOOOO0OOOO0OO0ODOOOO0ODOO0OOO
0000000o0oDb0o0obobooooooo*ank’000000OODOO0ODOO
gobobboooodooobboboooobobbbuoooooobbbuooo
gobobbbooooobobobboooouobobbbooooobbbouooo
O0000000000000000000000000O0O00000 [24]0

1.2.2 O0O0O0O0O0OOOOOOO

oo, gobobooogobbbuoogbbbbouoooobobobog,d
gbooobgoobobboboboobooboobo

TDTOUODOOoooobooooooobooooooboboobobooDbo
gbboobogobooobboobuoooboobboobboobbon
gogobobbobboouooooobbobbbuooooooobbobbouagd
gogobobbobooooooobobbbbdoooooobbobbbooooog
ggbboooobboooobbuooobbuooobbbuooobbbaogy
0000000000000 00000000OO0O0000 Ijobooooooo
gbbodgbo,bbooobuoobbuodbboooboobbuoobbogoboo
gobobooo,bbboggobobbooobobboooobobo,obbboa
gobbobuoooobbbuooobobbboooobobogo

g, ggoboobbooooobbbboooob,bboooobbobooo
gogobbobobboouoooooobbobobbouoooooobboobobboooo
gogobooboboooooooboobbbooooobboobbboooooobobo
goboobgobooogTbTobooboobobooboobooboon

1.3 0000

goobbobbougoooobbobbbooooooobobouooood
gogbbbouoobbboooobbbuoooobn

godo WodNetUDUODOGOOOOOoooooboboobobooobood
gogobbbbbbuooooobobbbbbooooooobbobbbbuoo
gogobboobbbouooooooobbobboogbooooooooon
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gogbobbbobbbooooooobobbbbboogbouooooooobn
goooboo

gogobboobbbobbbbtbouoooooonobbobobuoooooon
gogooobbbbodogooooooobbooobobbobboobbboooogo
gobooogd

Bag of Words

Document Vector=( 2 , 4 , 1)
word: bank student pupill
N AN [
WordNet
89% 11%\ gg%\ 90% -
v v
Document Vector=(1.78 , 022 , 45 )
MEan: jiition g - Shookhid

Proposal Method

011 000000000000000D000D0OO

gogobboobobbouoooooobbbobbooooooobboobouooood
gogoobbobbooooooooboobobbooooooooboobbbooo
000000000000000 (Event)DODODOOO0OO0OO0OO0DO0OOO0O0O0OOOOO
gogboboboogoboboooobbobooooboboboooon

WebOOOOOOOOOOODODODOOOOODOODODODODOOOOOOO
gogobbobobboodoooooboboobbbooooooooboobbbuoooad
gobbbooobbbuoooobboood

gboggbogoboobbooboboboobbobobobbooboon
gogobbobobbotoubotbouooooobobbbbbboouooooon
gogobobbobbboogooobobbobboooooooobobobboouga
gogobbbbbouoooobbobbbbuooooooobbobbougo
goTbrToooooobobooboobobooboobobobooboooobo
000 (batch) D0 ODD0O0OO000000O0O0O0OOOOOO0OOO0O0O0O0O0OO0O
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gbobogbboboboogbooboobboobuoobooobbobobbo
ggobbobobbodgoogobobbtbodooooboboobboooooobobon
gbobobobobboboboeMUboboboboboboboooooo
gobbobogoobobogo

gogobboobbbbbbbboudoooooobboboobobboodgooo
gogobobbobbooooooobobobbboooooooboboobobboouga
gogobbobboduoooobbbbboooooobboobbouoooobbo
gbodgoooooobboboobbbbodooooobboboobobbbooooga
gogbbbbbotoduoool1bbouooooooobboboobbboooooon
gboobooobobooobobooobobooobobooTDTROODODOO
gobooog

Curve of Timestamp Estimation

==

ves ofl Timestamp Estimation\
froml_Training Documents

NN N

ANSN

Estimated Timestamp

012 000000000000000000

1.4 0O00OO0OO

ggboboooobbboooobboboodan
gboboodobgobooboboboboboobobooboboobooboobo
gooobobboobbbobobobbbodoooooobbbobbbbooog
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gogobbbbbbouooooobobbobobbouooooobbbbbogo
00000000000 VOL.J87-D1 No2ODOODOODOOO
g3bgbgoubububoububububuobububobobobbooo
gbobobooThrRoobobobobobobobobobouoboobg IEEE
in International Conf. on Tools with Artificial Intelligence (ICTA) DO OO OO
gogooo
g40000b0o0ooboobbooboobboobboobuoobooon
gobooboboooooTpI20b0b00obooobooooboooboon
goggbbbbobbobodugoooooobbboobobboouooooouoo
O0000000000000O000 (DEWS)oDoooooooOo
gsgboboboobouaobobuodgbobboobuooboobooboboobd

1.5 0O00O0O0O

1.5.1 00O

. 0bobgoboooboob: b0, oobboobboobboobbo
O,00000000000 VOL.J87-D1 No.2 pp.137-144, 2004 O
gboboobobobooobbobobobbobobobooobod
gobbbooogobo

2. Uejima,H.O Miura, T.0 Shioya,l.: Improving Text Categorization By Resolv-
ing Semantic Ambiguity, Wiley Systems and Computers in Japan, Vol 36,No.
4.
g00000O0obO0o0oO0ob0o0o0o0o0obOoooOoboooooDOobooDoo
000000D0oooo

1.5.2 0000 (QOO0)

. 0oboobooboobobo: bbo,0b0o0bbooboobboobod
O00000000000,000000000000 (DEWS),000000O
googobgboobo2003,
ggobbobbboooooobobbbdooooobboboooogo
goggoooobbbbbbibdodoooouaoobobbbbbodoooo
oo
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2. Uejima,H.O Miura, T.O Shioya,I.: Improving Text Categorization By Resolv-
ing Semantic Ambiguity, IEEE Pacific Rim Conference on Communications,
Computers and Signal processing (PACRIM’ 03), pp. 796-799, 2003,
Wordnet 00000 Baysian OO0 00000000

3. 000000000000:000000000000000000000
00000,000000000000 (DEWS), 00000000000
00000, 2004,
TDT20000000000000000000000000000

4. Uejima,H.O0 Miura,T.0O Shioya,l.: Giving Temporal Order to News Corpus,
IEEE International Conf. on Tools with Artificial Intelligence (ICTAI), 2004,
0000000000000 00O0DOO00DO000DOOooOooOOoDOoooOon
O0o000o0DO0ooo0oooooooooooooood

5. Uejima,H.O Miura, T.0 Shioya,l.: Giving Temporal Order to News Corpus
(Extended Abstract), International Symposium on Computational and In-
formation Sciences (CIS04), 2004,
O0000000DO000O000O0DbOO00DO00O0oDOOooOoOOoDOOoOooDOn
O00000DoDdooooooooooooooooog

6. 000000000000: 000000000000000000000
0,000000000000 (DEWS), 000000000000000
00, 2005,
EMOOOODOOOO0OO00O0O000O0000000000000000
0000000000000
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20 OO0ttt
Jooooboobod

21 0O0OO

gboboo,bggbboggbbugobboobbooobboobboobo
gogobobbobbodooooobobboooooooobboobobboouga
gobooog

gbobgobobobbooboobuobooobooboboobuooboobo
goggobbbbboubbotbouooooobbobbbououoooooobn
gdgoogooobbobbbotbogooooooobboodoooooonoo
O00000DO00O000n “set of words”D “bag of words"O 0 OO DO ODOOOO
O00ooOoOoOoOoOoOoOoOoOoOoOoOoOO Boo00x000 ay,...,2q00000
000000000000 z=(xy,...,2q) 0000000000 dOODOOOOO
gogobboobobodooooobobbbodooooboobboooooobobo
0006 15000000000000000O0O0O0O0O0DODOOODOODOOODOO
gobbooboggbboogbbbooobobbuooobbbuoogobood

gogobbbbouoooobobbbbbuooooobbbboooooon
gbbogobobuogdgbboogobbooobbbuooobbboooboboo
ggobbbbuodoooobbbbbuoooobbobbouooooobbon
00000000000 [24)0

gbbogboodobbuooobbuobobooobbobb,boobbog
gogobobbobbouogoooobbobobbougoooooboobbougd
ggobbbbbbuooooobbbobbbuoooooobbobobboodaoo
goggbobbobbouogoooobbobboogoobbobboooooog
ggoooogo

0000000000000 000oooOO R000oo00 oDooo
ggbobbbbodooobuouooooooobbbobobbbbobooooooad
O0D0O0000D000000 “entity’d “location”0 00 25000000000
gbbogbuoobbboodbbuouobboodbbuobbodb synset0 0
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00000000 DO000D0O000D00000O0 unique beginner 0 O 0O O O root
000000000000 synset 00000000 ODOOOO0O0OODOOOO0O
gobobooobbtooobbuooobobbooobbuooobbbooobboo
00000000 bO00o00bbo0o0oobobb0o0UnDOdunique beginner O
gogobobobobboooooooobbobobboooooobobobbbuoooo
gooboooooooboooooo

00 DORodriguezO OO0O0O OO0 RocchioOODODOOOOOOOOO Widrow-
Hof 0O ODOODOOOOODOOODODODOODDOODOODOOODOOODO
0000000 (40000000000 000oo“0oooooooon”o
0000000000000 0000 Rewters OO OD0OO0ODODODOOOOOO
ogn

200000000000 0b0D0O0O0DbLDDOO0O030UbDbOooUbDOOoUDO
gobobdoooboobboobbo40bbobobboobboobbo
Jo0o0ooos0b0b000ouobobobtdedbbbOoOoOoUo

22 QOQO0OOLOOOODOOOOO

221 0O0O0OO

gogobobbobouogoooobbobobboooooobobobobbodooog
gbobobobobobobobobbobobooboboooobobog
oooooobooboWebOOOOOooOobOOobOoOOODOODODODOOO
gbgobooobooboobbooboobbooobooboooboon
ggbbobuoooobbodao

gboooboboboboboboobooboboboboboooboobog
goggobobbobbouoooogbbobbodoooooobboobbooooood
gbobobobooboooboobbooboobbooboboobbooobo
gogobbobbodooooobbbbbdoooooobobbuooooobbo
gbooobooboobboobdoobbooboobboobuooboon
gogobobbobbobouoooooobobbobbbuoooooobbobbooago
gogoobbobbbodooooobboobboooooobobobobboouga
gogobbbobbobuoooogobbobbbouooooobbbobboouagg
gogbbbuooobobbooooboboooobboooon
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222 00000

00000000000000000000000000000000000
0D000000000000000000000000000000000000
0000000000000 00000000000000000000000
00000000000000000000000000000000000C0
D00000000000000000000000000000000000
000000000000000000000000000000000000
00002000000
00000000000000000000000000000000000
0000000000000000000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
00000000000
00000000000000000000000000000040000
0 [6]0
1:P(,) 00000000 ¢ eCO0000000
2:P(x)00000000000000000000000000000x000
0000
3:P(z|,) 00000 00000000000000x0000000000
(00O
4:P(q|r)0000000x00000000000000000 000000
0o0o00
000 (P(zle) 00000 (P(e)) 000000 P(e)P(zle,) 00000000
0000000000000000000000

P(z|c)
P(z)

P(c|z) = P(ey) x (2.1)
0000000 CO00 00P(lr) 0000000000 ODOOODOOOO
gobboboooobbbuoooobboood

c= MaxArg., P(c|x) D000
P(z|cx)
P(z)

= MaxArg,., P(c;) X (2.2)

gobbbooobobboooooboooubb oo xggobbbod
gogobbobbouooogobbobbooooooobbobbooooon
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000000000000000000000 P(z|a),P(e),P(z)000000
0ooooo

223 0OO00OOOOO

00000000 P(e), P(z), P(zle,) 000000000 Plegle) 00000
P(z),P(z|) 00000000000 2= (21,..,7,) 000000000000
000000000000000000000000000000 (naive)000
000000000x000000 0000000 +,00000000000
0000000000000000000 [7]0

P(aley) = [T Plajler) (2.3)

Jj=1

00000000 P(ze,) 00000000000000000P(¢|z)0000
000000000000

10— P(xj|ce)
P(z)

P(cklz) = P(cg) x (2.4)
O00odooo200000ooBIMOOOOOO2000000000O0On
goo J}:(ml,...,l‘d)DDDDDDDDDD r, JO000000o0n0 x,0000
00 1;oooooggoogo ODDDDDDDD[7]DQDDDDDDDDDDDD
DDDP(chQDDDDDDDDDDDDDDDD

P(xjler) = pii(1—pjn)' ™ = (—2—)" (1 — pjx) (2.5)
DDDDpjk:P(Ij:1|Ck)DDDDDDlDDDD5DDDDDDDDDDDD
doooooooono

d .
log P(ck|z) =log P(cy) + Y zjlog Pt
—1 1_pjk
J_
d
+ Y "log(1 — pjx) — log P(x) (2.6)
=1
gt 200d0obobodooobobboooobobbuoooobobbbooo
gogoobbbbobbo2tdddugoooooooooooboboooon
goodooooobboboboboooboobbbbboooooouogog
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224 00000OO0OOO

goooobooboobobdb0oobobuo0sb0obboooboonoo
gbogooooobobbbbobbbuodoooooobbobbooooood
000000002000 (400000000000 00 10000000
gogobbbbbodoooooobbbbbbouooooobobbobboouog
ggobobobbbooooooobobobbbooooooobboobobboouoa
ggobbobobboooooobbbobbbouooogbobbobboooog
ggobbobobbdoooooobobobbboooooobobobbooooog
0000000000 2000000000000 k|000000ooooooon
00000000 ¢000000D00000d,000000000000000
D00000000000000000000000d000000

0000 “DIA asociation factor”[2, 15| 0 0000000000000 00O0O
000000000000 P(al|z;) 000000 ;0000000000000
000000000000000000000000004,00000 10000
5000000000000 [15]0Renter 0000 (000000000 “gas”d 0
300000000 Plglz;) DODO0DOO0OO0OOOODOO210000

oood “ogas” “gold” “fuel”
1 0.825  gasoline 1.0 gold 1.0 fuel
2 0.6 oil 0.5 ounces 0.6923 pct
3 0.6 mln 0.4681 mine 0.6923 oil
4 0.5 crude 0.4468 pct 0.6154 dlrs
5 0.475 pct 0.4042 ton 0.5385 petroleum
6 0.425 year 0.4043 ounce 0.5385 corp
7 0.425 petroleum | 0.3936 year 0.5385 barrel
8 0.35 fuel 0.3936  company | 0.4615 prices
9 0.325 distillate | 0.3723 mln 0.4615 crude
10 0.3 energy 0.3194 ore 0.4615 barrels
11 0.3 barrel 0.3085 production | 0.3846 mlin
12 0.275 stok 0.3085 mining 0.3846 heavy
13 0.275  product | 0.3085 dlrs 0.3846  energy
14 0.25  refinery | 0.2872 short 0.3846  effective

0 2.1: P(gle;) 0000000000
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23 UD0O0OUoOobuoobuobuobooood

0000000000000 0000000O0 o000 oooooOon
000000000000 00000000000000000 (lexical database
for the English language) 00000000

0000000000000 0oO0o0ooD0ooO00ooDooooooOoooaoon
0000O0bOO0DbO00O0o0O00O00bO0DbO0oDOO0oDOo0oDOOoDOOoDObOOoDOn
0000000000000 00b00DOO0DO0bO0oDOoDOOoDOooDOooDon
0o0oood

0000000000000 D0D0DDODO000ooDODDOoO0000oooooOn
synset(synonym set) 0000 0Osynset 00 0000000000000 OOO
00000000000 000000000 synset0 00000000 OOOOO
O00000DO0DbO0o0O0oOooooDoon

00000DO0o00oO00o0o0ooooo0ooooooooooooogon
00 “lofty”’0 “high’0D000000000DO0ODO0ODOOODOODOODOOODODOO
0 00 “picture”d “movie” 0 “figure” 0 “photo” O “illustration”0 0 00 OO0 OO
0000000000000 0bO0bO0bO0bO0obO0ob0obOoDbOoDbDOoDOoD
OO00DO0DoDOooooog

0230 “‘hvman”’0000000000O0OO0O00OODODOOOO0OOOOOOOO
000000000000 0OO000oOoOoOoOoooDoObOoOoOoODODODODObObODODODOO
“human”0 000000000000 DOOO0OO0O0OO “person”d “human” 20
00000000 2200 “person”d “human” “body” [0 “grammatical category”
00000000000000O00000O0ODOD0OO (ODOoDoDoDOoDOoOooDooOo
0000000000000 0O0000DO0DbOO0DOO0DOO0DOO0ODOODOoODOODOn
000000000 00000 2300 “human” 0000000 7+5+...=94
000000000000 700 “person”"0000000000DO0OOODOODO
Oo0000bO0bOO00OO0O00O0ooDODOobOOobOoboooboog

0000000000 00Osynset 000000000000 OODOODOOOO
000000000000 00000D00DbO0Db0Ob00 1000 “human”0 00
O000synset DO O0O00 synset 0000000000000

“human”J “person” 0 O 0 0O 0O Osynset 0 0 53030 00000 synset 00 OO
230022000 10000000000000000“human”d “person”] 5303
0000000000000 DO0DbO0bOOoooOOobOoDoOo 220000
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The noun human has 2 senses (first 2 from tagged texts)

1. (7) person, individual, someone, somebody, mortal, human, soul -- (a human being; "there was
too much for one person to do")
2. (5) homo, man, human being, human -- (any living or extinct member of the family Hominidae)

The adj human has 3 senses (first 3 from tagged texts)

1. (47) human -- (characteristic of humanity; "human nature”)

2. (20) human -- (relating to a person; "the experiment was conducted on 6 monkeys and 2 human
subjects”)

3. (15) human -- (having human form or attributes as opposed to those of animals or divine beings;

"human beings"; "the human body"; "human kindness"; "human frailty")

021: 0000000000000 (human)

The noun person has 3 senses (first 2 from tagged texts)

1. (7229) person, individual, someone, somebody, mortal, human, soul -- (a human being; "there
was too much for one person to do")

2. (11) person -- (a person's body (usually including their clothing); "a weapon was hidden on his
person")

3. person -- (a grammatical category of pronouns and verb forms; "stop talking about yourself in the
third person”)

022 0000000000000 (person)

24 U0O0O0OooOOoboogoogoo

241 U00O0O0OOLOOOOOOOO

gbobobooboooobobobobobboobooooooooooobon
g000o0oO0o0000oO0oooooOOoO0OC0C0O0O00O00OO0O0OO0OUOOooDOO)o-
gboobboobooboobobooboobbooboobbooboon
goooobogobodb RewterDOODDOOODOODO 7400795000
0000000000 [Bho000o0o000oo0oooooooooo 79.2600

“human” “person”
00 1:5303 1:5303

2:2130996 2:4465544
000 1:324678454

2:2634237

3:2634331

U 22000000000
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Ooooo gas trade
1 0.825 0 gasoline 0.930667 O trade
O 0000 |000 |00 |0000 |oo0 | o0
O 12402140 | 1 1 831317 | 394 | 0.502
O O 0 O | 6962272 | 124 | 0.158
O O 0 O 844555 107 | 0.136
O O 0 O 454930 94 | 0.12
2 0.6 0 oil 0.586667 O year
12653557 | 11 | 0.647 | 12867473 | 832 | 0.962
O 3347615 5 10.294 O 0 O
0 O 0 0 0 0 0
0 O O O 0 0 O
3 0.6 0 mln 0.477333 0 billion
mhn [ 0 | 1 [11604853| 1 | 1

U 23 000000o0bbo0agn

oogd

0000000000000000000000 2400000000000
00000 “student”d “pupill’0 000 “school”0D0ODOOOODOOOOOO0O
O00oo0oboobooo2200b00b00b0b0oboboboooooog “school”
0000000000000 00bO000DbOo0DbO0o0bOOOooODbDOo0Doon
go0odbooooboobobooobooboboobooboooboooooo
0o0oooooooooog “pupll’D0000OOODOODODOOODO “student”d
O0 “school’D000O0D0ODO0OO0OO0OOOOOOOOODOpupllOOODOO0O
000000000 Oo0obOo0o0obOO0o0obOOoo0DbooDbOon

g0ooobooboobobooobuoobooobobooobooboooobon
Joobobo0oooobDbb0ooooobobbo0ooooobod " man”0000
00000000000000 “man”"000 “O000human)’000000000
00000“00b0oO0”o00nobo0o0obOoOong “piece”d000O0ODDODOO
00000oooboooD " man”O0000000OOOOODOOOODOOODOOOO
0000000000000 O00b00o0bO0o0bO0ooDbOOobDoooDoon



g20 0O0O00OO00bOo0oboobobboboobd 22

242 0J0000O0O0OO0OO0OOOOLOOOOOOOO

googboobooboobooboooboobooboobooboboobo
goobobbobbouoooooobbobboooooobobobobboooon
gogbobobbooooobobboooobbbooooobbbooo 2300 2.200
200 0000000000000 = (xy,...,2q) 000000000 10000
gogobbobbodoooooobbobbboooooooobboobbooga
oooooOoOoOoOoOOOOOOOOOOOODOODOOO & =(2..,2)000
:UQ-DDDDD(0.0§x9§1.0)DDDDDD(5DDDDDDDDDDDDDD

P(x;lex) = pii(1 = pyu)' ™ (2.7)

= (2= ) (2:8)

00000000000 DOO0DOO0DOO0DOO0oDOooooooDooooDoooog
000000000000 0DO00O0D0bO0bO0o0oDO0oDO0oDOoDOODbOn

00000000000 DO0DO0DOO0DbOO0DOO0DOO0DOOoDOooDOoooooog
0000000000000 100bO000bO00bOoO0bOO00oDOOoooDOoOoDoDO
0000000000000 bO0DO0DbO0bOO0DOO0DOO0ODbOO0oDOOoDOoDOooDOon
000000D000D0OO0O“DIA asociation factor’ 0000000000 O0O0DO0O
0000002100000 00000000002300000000000000
0000bO0000bO000O0O0obOOoU0bO0obO0ooDOobOOoooOOobOoobDOoo
0000000000000 000000DO0o0000oOoD0oooooDOooo
0000000000000 00DO0OD0ODO0ODO0ODO0ODO0ODO0O0DOO0O0n synset
0000000000 000000000000DO0000 240000000000
0000000000 b0obO0bO0bO0ObO0ODOO0ODbDODOODbDODODODOD
00o0O0oooooo

OO000%ilisgasoline’0 00000000 as"000000OOOOOO 2.30
O “il”(0000 id 12653557) O 0.647 0 O “gasoline” (0 0 O O ID 12402140) O 1
000000000000 0000O0D synsetidO0O0O0D0ODOOODOODOODOO
000 (oil,gasoline,...) 0 (0.647,1,...) 00000 230 “mn”"00000000O0O
O0o00000obOO0bOobOOobOO0DOOoOO0obO0bOO0bD 1Ob0bobOobOoDOoo
O0o0oboooooooo01oooooooon

O0000000D00000000 “student”d “pupill”’0000000OOO0ODO
0000873499600 0000000000000 24000000000 synset
00000000000 0O0DOO0DOooD 2000000000000000000
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oil 12653557
gasoline | 12402140
trade 831317
craft 454930
student | 8734996

pupil 8734996

024 0000000000 synset

000000000000000000000000000000000 “rade”
0 “craft’00000000000000000000000 trade:8313170craft:454930
000000000 230 “rade’0 00000000 “trade’d 83131700 0O
“trade”0 0.50190 000000 “craft’0 454930 0 000 00 “trade’d 0.1197
0D000000000%rade’00000 o}, 0 @), = 0.501940.1197 = 0.6216
000000000000000000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
0000000000000000000000000000000

000000000000000000000000000000000000
0000000000000000000000002500000000000
0SO0000000000000000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
0000000000 SO0000000000000000000000000
S=102030500000000000008=ALLO0500000000000
00000 S00000

25 0O0OO0OOO

25.1 JUUuoooooog

00000 Reuter21578 0 0 0 O ApteMod 000 0000000000000
000000000000 Rewter 000000000000000000000
0ooooooo 6o
O Reuter 0 “TOPICS’0000000000000000O0D0O00000O0O0O
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human
S=ALL
oooo ([ ooo 00 human
2634237 47 0.5 S=2
2634331 20 | 0.2128 oo0oo |oOdad 00
1220852 15 1 0.1596 2634237 47 1 0.7015
5303 7 10.0745 2634331 20 | 0.2985
O
O
(a)S=ALLOODOOODO (bh)s=2000000

0 2.5: S=ALLO S=2000000000

ge“rorpiCs’0Dopoooooboooonbogon
oo0oOoooboOobooosboono “TorPICS’DOODO0DbDODbDOOObOODOn
gbobooobboooboboooobbgorobooobbogn 3081
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gogbobbobbuodooooobbbbbbuooooooobbobobbougo
gogoobbooooooobooon

0000000 0000000
oooo N 3081

oo =
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gogbbobooodn

2.5.2 0O0O0OO
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gogobbbbboooooooobbbbbouooooobbobboougo
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000000 (S=5) | 77.99 81.17 81.14 81.76 82.31
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83
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78 // —o— Usual Approach

- WN(S=1)
77 —a WN(S=5)
—o— WN(S=ALL)
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3.1 OO0

gbbogbbooobbuog,gbbogbbuogbobooobboobboo
gbbodboogooooo. gbbooboobooobooboboboobobo
goooboobobobooob,obobboobg.boobouobobobd Topic
Detection and Tracking (TDT) 000000000 1)J0TDTOOOOOOOOO
gobbbobbuooogbobbbbuoooooobbobbouooooobobo
gooooooo,*obboorosgoborosgobgro“sooooro“bon
O00’0500000000000 1000000000000 000O00O0O0O0O
gobobobbodoggooobbobbbodogoooboboobbodooooon
gobbbbbooooobbbbbuooooooobbobbbodooooon
gobbobbbuggoooobobobobbodoooooobobobbbooooog
gobbbbdooooobobbbbbooooooobbobbboooooon
gboogob.ogbbougbbodbooobooooboobbooboo
gbobobbuoobbuoobboobuoobbooobooobo.obboo
gobbobbbouoooobboobbooooobobobbouooooobbon
gbobobooogn

gogobbobboooooobboobbooooooboboobouooood
ggbobbbbuoooooobobbbbbbooooobbbbboooooon
gogoobbobbbotbodgoobuoooobboobbbboboooooood
ggbbbuoooobbodooobobbbooobbbooan.

goggobbbobodogooooobbobboooooobobboooood
ggobbbbboduooooobbbbboooooobobbobooooo
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ggbbbuooobobboooobbbuooogbobodao
0000000000 0000o0Oo0oU0oOo00 (Cobooo)RODOOOO
ggobbobbodooooobbbbouoooooobbooboooooobobo
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00)0000000o0oo0 Cco0dd0dOn0O0O0O000OO0DOODDOODOO
TDTOUOOOOOOoOoOoOobobooobooobobooobobuoboboobo
000000000 (8OD0000000oo0o0oooooooooooooon
gbobooobobooobobobobuo MOOoOobobooobobooooo
gogobbbobbbouooooobbbbbouooooobbobobboouoo
gobbooobbooobboobbbooobbbuoobobbuooobbood
googbooboboboboobobooboboboobooMMObOoDOO
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gboobgbooboboobuoobobobooboobooMOobOooDo
gogodooobobbbbobobbobobbbodddodoooddnogog
00000000000000000000000R0000O00O (DO)DODODO
goooboooooboobobooobooboMbOoOoboobobobooboo
gogobobbbbbdug2b0bbbdgooooobbobobbobouooooon
goboooogo
2000 0000000000@M00000)00000000000000
goO0300oOooOoOoOoOoOOOOOOOOODOOOO (ODO)oOODODODOO
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gboooobogbobogosbg Thro0boooboobobooobooon
gbog,edbboboobooboobooboorgoboooo.

3.2 UO0UOoooood

gbogdbuogbuogbooboobougbuogboobobooboobd
MoooOooooboobooooboooboboooboobobooobooo
gogoboboo,bbogoooobbobboooooobobobobbuoooooon
gogobooboboooooooboobbbdoooobboobbbooooooboboo
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gbbobuogbbboboobdbboobobuobbooboobooobobd
gbobodgbobogbboobbog,ggbbuoobboobboobbood
ggbbooboogobboboogoooboo.

3.2.1 0OO0OOO

gooooooooooooooooooooooooo. oogoooogoaa
goooooobooooouoouooooooonooonooooooboon
O0000000BrillTagger 000, 0000000000000 OCODOOO [3].

DDDDDDXDDDDDDDDDDDDDDDDDD,DDXDDjDDD
00¢+000,00¢+000X00000000 TF(j)0¢term frequency;TF) O
00.000000 X0000000000d0

(TF(1),.....,TF(n))
JTF(1)? + ...+ TF(n)?

0000Do0D Y2, TF(j)=10000000000.

gbobooooooooooooobobob.gbooooooooooood
goooooooo, TRoIDFOODOooboooooobobooboobooon
0000000000 IDFO0OD0O0O0O0O0O0O0OO0O0OYangO (1800000 [5]
goboobobooboobuooboobobobob IbFOobOo0obOooDbDOon
goooo,IbFOb0O00Ob000bL,0Db0ob00o0boobobobobDboobon
g,ggbbodgbbooobuoobbuodobboobuoobbuoobbooboo
gbooboobobboooIlbrOobbobobo0obooobooboobog

X =

3.22 O0U00O0OOOooooon

gbbo,ggbobuoogbbodbbuogbbuoobbooobboobbd
0000000000000 000000[13,18). D00O0oooooooooo
ggbbbuooobbbooooooobbbooobbboood

gobbobuoooobbbuoooobbboooobobogan

1. 0000 AO0O0D00OO

2. 00b0o00oboo soobogooooo0 xy,gooooobobo Gy g
gooo

3.0000 X,(>1)0000000000 X;,000000000 CO000
00 sim(X,;,C)00000
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4 0000000000000 C¢,000000000 se0000(sc = MAX{sim(X;,C)})
D0 se>h000X,00000C,000000,0000¢;00000
D00.00sc<h00,X,0000000000¢C, 000000000

5.00 3)0(4)00000

00 XO0O0O0O0O0¢00000000000000000000000000
00o00.0000CcO0000V.00000.
XV
| X[Vel
00000000000000000000000000000000000

goboogbbuogobooobboooboo,ogdbbuooobbuoooobood
ggbboobuooobobbbobboooobbboooon

sim(X,C) = (3.1)

3.23 UU0OOO

0000,0000000000000000000000000000000
D00 wy()00D00[5,19. 000¢00000000000000000000
ADOOOO000000<A<1.00wy(t)=AN0000

000000000000000000000,2000000000000,
000000000000000000000000000000O0O00000.
D00000000000000200000000000000000000
0000000000000000000000.

000000000000 00000000000000000000000
000000000000000000000000000000000000.
03100A=097000000 (w,(0)0 3000 (wx(30))000000000
D00000000000000000000000000000000000
Dooooo.

00,00000000¢00000000 timee000000000000
0000000000000, “0070 time,0000,00000000 X0O
D000 CO0000000000000sm0000000000000.

sim' (X, C) = wy([timenew — timec|) x sim(X, C)

00000 s/ 0000,0000000000000C0C00000OO0 XO0OO
OO0 cCcO000s/00000000000

s¢’ = MAX{sim'(X,C)} (3.2)
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di,

(a)wx(0) =0 (b)wx(30) = 0.5454

031 000000000000D000DO0O0O0O

3.3 Uuouogon

gboobooboboboobobooo MmOooooboboooboboobg
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O00 kmeans 0000000000 OODODOOODOO0ODOO0OOOODODOOO
goobooooooooooooooboobooboo AObOobOOobOobooboOoO
O0UOkmeans0 0000000000 n000000O000DO0OO0DOOOOOO
gobboboglobbbouoooo2u000bobooogbb20b00d
O000000040000000000)
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34 UO0OOOOOOOOOO

0D00000000000000000000-0000000000000
D000000»0000000000000000000000000000
D00000000000000000000000000000000000
00000 100000000000000000000000000000000
0000000 100000000000000000000000020000
D0oo0o0000o0o0n
0000000000000000000000000000-,0000000
0D»,000000000000000000000000 42000000000
0000 C,0000000000000»00000000000000000
00000000000000000 MOOOOO0OO0OO00000000000
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000000 .0,00001000000000,000-0000000000
0CcO0000000007.,00000000000000000.04.20000
0000000 1000000000 C, 00005000000 200000
0ooooooon
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TSy teq 2 (date)
=sim  (tc1,n) x distr(C,time;,,)
xwy (|timey,, —date]) D0 000

000 distre(time,,,) 000000 COOD00O000000O0O0O0O0O0OOO
oo tme,, 000000000000 00O0000»0 ;000000000
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ggobbbbbouooogobbbbuodooooobbobobbuoooooon
gogboboboooobobogao
gbgbuogboobo,bugbobuogboobboobuooboobbooo
000000000000000O0ooooOOoOD ). 0o0Dooooooooo
bbb nO0b0b0O0ODbOO0OO0OO0O0OO0DLDODOOO0O0OO00oLDbObObObOO000n
gbobooooobobobobooooobobobouooooboboboonon 1e 0
gogbbbti,oodbbbuoaobbog,buooaooo.

TSnrop(date) = > TSy, \(date) (3.3)
tei€Te
4200007, 00500000000 3300b000b000b00bD00
goodd
gobobbooooobobbuoooobobboooooobbuooooaa
gobobboooooobobuoooooobbbuooooobobbobbuoo
gobbobooooobboooobdooobbuooooobbboooon
gobobbooogdoobbooooooobbooooobbboooooo
0ooboboobooo20b00D00O00OerO0OD00000ODO date, DOOODOOO
gooooooo

date+m
date, = MaxArgdate/ TS, 1. (date) O O (3.4)

date—m

bbb nboobobmbboobboobbuoobbd
000000000000 00000000000 [0 3.3]0

goboobooobobogbooobbuooobboodb obbboobooboa
gogobbbobbbooooooobbbobobbouodooooobb 3gd
gogbbobuoogobobbooooboboodg

3.5 U0

3.5.1 TDT20000

O0000,000 TDT200000000 [17]. TDT200000000000
0000 (00)00000000ooo0ooO0O0O000 2000000000000
19980 1000606 bObO0bObOOOO. oboTDTLUODLOOO
gobobooobbooobboo,bbooobbooobbooo.bboo
0000 ABCOCNNOVOAOPRIDOOOODOOOOO APWONYTOD 600



U300 DoOoobooboobooboob 35

P

N

TN

/
/) N
/é NN RN

\

e

dayn+m
day, "

Yn

U 33 s0000onoboooobboboooon

gbobuogboobbogobuogbboobboobooboobbobbo
gbogoobooboobbuooboobbooboobbooboobbob
gogbbobbobooooogobbobbuoooooobobobooboooooon
000000000000000,000000000O0O00000 (DO0B0OO
0)0000O0O0O0,0000000000000000000000000,00
ggoboooogd.

gb,gbobog,gogb,bbgobbugobbdgz2000000yYESODOOO
000000000 400000T-T,)0O0OO0OO0OOO0OOOUOODOODODOOOOO
ggbobuoooobbboooooo

00 b dgobobod
Ty: gbooooogn 476 657
T, O0O0OO0O0bDOoobon 47 222
Ts: 1980 00040nooono 222 318
Ty gboboobodgg 1022 464

00 2467 1661

3.5.2 0O0O0OO

goog ThI2000000b000b000b000b0o0boobooboon
gboooboboob20bgobobbolooboooobuoobu4b00



U300 DoOoobooboobooboob 36

gogbobobbuoogobbbboooo200b0 oo00obobobog3udd
gobbboooboboboooobobod

g tmidoubbbooubbbooubbobdootdsmuouobobgg
gobboobboboodoooooooobobbobobbbooooooo1100d
gbobbbodbbobglboobuoobooooboobbooboobbo
000000k means 00O OO00O0O0OO00O0OOOOOODOODOOIO00O0O0OO0
gidddododooooooouooouuouboobob2bbbbbbbObObOO0
gobbooobbooobbooolgo2gdbobooboobboooboboa
O0booobooboooooobDedb00Do000Dkmeans0 0000000
gobboogobbbuoooobbbooobbobuoooon

3.5.3 U000

oooo3obooooobboobooooMO “DO0ooobo"oobooooo
goboooooooobooobooboobobooboooobobbooboOoTDT?
gogoboboobbbouoooooobobboobbuouooooobboboooog
gobooobo200b00“C0bo0oobo"obobbobbooooboboooooDn
000000 (00O)D000000DODOO00O0O0O0TDT2000000000
gobbobobooboboooboboboboobooobbob “boboboboo
oo’oooobbbooooboooboobooboooobobooboooDooDo
gboboboobobosgbooobobo oboooobob"obsbOon
oo’o“cobooboobobor’ooooboon

gboobobooboobboobuoobbooboobbooboobbo
ERERE

oooooobooooobooobooo0 G-, 0000k meansd 00000
oo0 K,—-K, 00000000000 K;0C,-C, 000000000000
gboobobooboobooob K, b0ob0o0boobobDooboboobobooo
C;0 K;0OOOoooooooooboob 340000K,,K,00000 ;000
gogobbobbooooobobbboooooobobobboooo b
oboboo G0 K;00o0000K, 0000000000 c;o0oOoO0ooooon

lo00000000A0000000000O0O0O0OODOO0OOODOOOOO
00000000 f/a00000C0OO 340 K, OOODODODODODOOOOoooQd
0 14/200000

gooTDI20000boooobodbboobooobooboonoobon
gbobobobobobobbobbobbobbobbobbobboobboooba

00000 kmeans 00 kOOO0O0DO0OO0OO000O000O0O0O0O0DOOOOO 200000



U300 DoOoobooboobooboob 37

coddoooooooooooooooobobo0oooooooooobooOoooa
0d00ooobOoO00000oDooOobOo00o pgoboo00ooOoooDooODOOoOoa
oo ouooooouo
O00000000000D00OD00 B/a0000000O

00000000000000000000000000000000000.[o
3.1]

C1

U 34 00000000000

gobboboooobbboooobobboooobbobooooa
gbogboobooboooboTDT200000000000000O00O0DO 10
gobboooobob4000bbboooobboooobbbooooboboa
O0000oooooooooooDonDonDobDOd nO kmeansO OO QOO
00000000000 K,00000000000000000000 ¢;00
000000000oo0o000ooo0 (K, =¢;)00000000000000
0000000000000 000000000D00D00D00 (K;=C;)00
O000000000000000000000000 v/c000O0O0OOO
0000000000000 n000000O0ODO (DODODODOD42/0000
gogobbbbrnbbObO00ooooobbbbuoooooobbobbbougo
000000000000 3200000000 «000y0000ODOOOODO
O0000C0COCOOOOODDDOOODOOOODODODODOOON/a0O0O0O0000
gobbooobbbooo booobboooboboboooobobooba
gbobobodbbooobboobbbooobboobobbdooloobboo



U300 DoOoobooboobooboob 38

000000000000000300000002000000006000
00000000000000000000000000000000 04/a0
000000[0 3.3,3.4]

000030000000000000000. 00000001000700
0100 (300000000000000000000000000000000
00000 100000000 (033042,100000000 [0 340 4.1)0
00020000000000000000.

100000000000000000000000000000000000
000000000000000000000000000000000000
0oooooo

3.54 U000

gugbbobuoooobbbood3.1boodan

Jan. Feb. Mar. Apr. May June
k-means(%) | 86.16 79.81 77.72 81.98 79.26 88.68
topic(%) | 96.89 96.11 96.38 96.55 96.7 97.04

031000000000

gogoogoobboobbbbbodoooooooobobobbboooood
gogoobbbbbbobouoooooobbbobooadgsbbbboodgd
gbbodbboggubetobbuodbbooboobobuoobbuoobbd
2100000000, D000 KmeansUOOOOOOO E=42000000
gobooboogn

000000000000000000. 0320035 0000000000
gogooobod

ggobobbbbbodoooooobbbbbbouoogob 1o0o4a4aao
00 [033,042010000000[034,041)0000000000000
goboobogag.

00000000000000000000000000000D00O0O0000OO0O0O0O0
oo



U300 DoOoobooboobooboob 39
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