oooobodoooood

O oDoof o0 0t

gotboooboobdobobooooboboobooboooooobobooooooba
gooobobooooboobooboobooboobobooooobooboooonoa
gbogbuogbouoobuoobboobooboobbobboboobbooboab
gbobdobooboobobobooobobooooboooboboobabobo
goooboboboobooooboboboobooooboboboooooonoo
gobooboboboooboobobooboobobOobooooboobOoboooonoag
gbogbouogbuogboobbobooboobooboobooobooboaob
gbogbuoobbooboobbobooboobbobboboboobobooboab
gbogbouogbouoobuoobboobooboobuoobboobboobbooboab
gooobooboooboooboo

goooo:. booOoooboooooobooobooooobooobooooOoooboobooOoobooo

A Survey on Paraphrase Generation and Recognition
KeNTARO INUTT and ATsushr FujrTaf

Paraphrases are alternative ways of conveying the same content. The language tech-
nology for processing paraphrases, namely, paraphrase generation and paraphrase
recognition, has drawn the attention of an increasing number of researchers be-
cause of its potential contribution to a wide variety of natural language applications.
This survey paper overviews recent research trends in paraphrase generation and
recognition, and discusses future prospects, addressing the issues of the definition
of paraphrases, transformation-based paraphrase generation, paraphrase recognition
in question answering and multi-document summarization, and finally corpus-based
knowledge acquisition.

KeyWords: paraphrasing, paraphrase generation, paraphrase recognition, paraphrase ac-
quisition, sameness of meanings

1 0000

(1) a. DODOOODOOOOOOOOOODOO

b. DO00OD0OOOOODOOOODO
(2) a. JODOODOOOOOOOOOOOO

b. D000D0OOOO0OOOOOOODO
gobooooocoboooooboooobooooboooooooooooobobobobobo

+0000000000000O0O0O00000, Graduate School of Information Science, Nara Institute of Science
and Technology
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000000000000 00O0Oparaphrase0 00000000 OOOOOOODODOODOO
gobooooooobooooboooobooooboobobobobobobobobobobo
ooboboooocoboobooooo
gogobbbbooooobbooooooobbboooooobbbooooooo
goboooboobboobbobbobobobobobbobobbooooododoooooooooo o
goboboooooboooobobooboobooboobooboooooboobooooaon
gobobobooboooboooooboooboobooooooboooboooobobooboooo
oo oo o bbb ooooooo
gdodoodoooobooboboboboobobbobobboboobddodoooooooooo o
goobooooboobooooooooooooooboboooooboooboobo 20000000
gbobooooocoooooooooooooobooooooboboooobobobOobonbo
gobobobobboooobobobbooooobooboooo
gogbodobbobooooobboboooobobobboboooobbbooooooo
Ooo0ooOoO0o0oboOooboOoob20010000000000000000D0O0O0ODO40
020010009002002000100020030007002004000000000000 200100
2003000000000 0DLD0O0DDLO0ODODUOO0DU00ODOObDUObDO8sODbD4DOObUODOg
000000000 (Sato and Nakagawa 2001; Inui and Hermjekob 2003)0
obooboobobooboooboobobooboobooobobobooboboobOobOobOobon
20000000000 b00bO0ob00bD0oLD0obLbUbU0UbUobUobDobDooooboogog
gobooboobobbooooboooo3sbbobobobuoooobuooooonboooo40o
otbooooocooooooooooboooooboobobobobobobOobOoboboOoDbo
gobdoboooobogostboboobbooboobobooobobooooboboooooooon

2 JOogoon

0o0d0ooo0o0o0ooo0oU0oooU0o0D ODDOboO0dUooDooO0UoDoOo0 cogooooag
O00000DOo0o000D ApDOOdOooDoooUooooOoooooooooooDooooooo
Oo0o00oooooooooooooo
0000000000000 000000DO0O0OODO DobooobO coBUILDOOOOO
0000000 “paraphrase” OO OO0OOOOOOOOOO
If you paraphrase something written or spoken, or the person who said it, you
give its meaning using different words.
000000000000 00D0O0000“meaning” 000000000 OO0ODOODOOOO
0o000od0oDoo0ooooU0oo00ooDooooO0oU0ooooooooooOooooooDo
000000oDDO0o0o0oo0O0oOo0oU0oOoUOOooOooooUoDoOoooOOoODoooOoUDO
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oooo gooooooooogonoo

ooobooboboooboobobooooboboboboooboboobooboooooooDo
gobooooooooocooooooboooooboooooooobooooooboboobonbo
gobobooocobooboo

21 OOoOoboobooodo

2.1.1 0000

goboboobooboboooboooooboboobobooboooooooooobooboOono
gobooboooobooboboooobooooboobobobobobobobobobobo
ooboooobooooo

0000 [1]: NP [2]: [+V, +AUX] [3]: [+V, —AUX] [4]: NP
oooo BE EN BY [1]

goboooooobooooboooooboooooboobobobobobobobobobobo
0000000000 (Harris 1981) 0000000000000 O0OOOOOCOOOOOOO
oobooooobooooooboob 2000000000000 000000O0O00ODOOODO
oooboobooooobooobobooooooobobooooooboboooboooobo
goboboocooobooooboooooo

gobobobooboobooooobooobooboooboooobooobooooooboaon
gooo0oooooooooooooooooboooooooooooobobOobobOoDbo
0000000000000 000O0O00DO000D0OD0OOm “resemble” O0O0O0O0OO0DOO
oboboooooooooboooobooooboooooooooobobobobobobo
oboooobooooooboooooooooobobobobobobobobobobo
oobobooooobooooooooo

2.1.2 Meaning-Text Theory

0000000000000 0000000Mel’eukd00000O0O Meaning-Text Theory
O00O0OMTTOOOOOOO (Mel’¢uk and Polguere 1987; Tordanskaja et al. 1991; Wanner
1994; Mel’¢uk 1996; Iordanskaja et al. 1996)0MTT OO O 000000000 OOOOOO
goooooobbobobbbobooo b0l U 2000000 bDODO
goooooo

o [IIDUI0O UOOOOODLDOUUOOOOODODDOUOODOODODODUOUODOODLODLbOUOO

gobooooooobooooooboboooobboboooobobbooog

e [JODDUDUOUO ODDDUOUOUODDDOUUUODUDDDDODUOODUDUODDDODOOOOO

Joodoobobobboooooobbbooooooo
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Kern Oper, (S, (X))

1<:::>1 1

Y Y o 5m

01 MTTOOOUOODOOOOOO (Iordanskaja et al. 1996)

0000000000000 0000000000000A0Ilexical functiond OO OOO0OO
000000000000 00DO0000DO0000O0000000 XO0Ooooooooo
00 S(X)OO0OODOOOoOoOoyYyOoOoOoUooOoOooOoUoooOoooOoUoooUoooooo
00000 Oper1(Y)OODO 2000000000000000@)000000ODOO0OOO
0000000000 @Oo00o0oo0ooooooooooooon
(3) Xverv < So(X)+Operi(So(X)) 0D 10000000000

(So(decreaseyery) = decreasenoun, Opery(decreasenoun) = show)
(4) s. Employment decreased sharply in October.

t.  Employment showed a sharp decrease in October.

Meleuk (1996) 00 0000000000000 O0O0OOOO 600O0OOOOOOOOO
0oooooooooobooooooboobobooodddodooo0 1ooooooooo
gobooobboobboobuooboooobobooooooobbooooooon
goobooboooooobbobbbooooooboboboooooobbobbooooooo

213 0OO0O0OO0OOOOO

0ooooMTTOOOODDODOOODODOOOoOOoOoooOoOoooooooooobooooa
0000000 (b)) 000000 Upurchase = buy 000000000000 OX be VERB-PP
byY =Y VERBX OOUOOODOOOOODOOOOOOODODOOODODOOOOO
(5) s. This car was purchased by him.

t. He bought this car.
gooboo0o0ob0bbbooo0ooboooobobboooobbooooobbooooo
gdodoooooooboobobooobobobobobbobobbbbbb0o0oooooooooo
gobooobboobbuoobuooobbooobboooboboobbooooooon
gobooooboobbuoobuooobboooboooboboobbooooooon
000000000000 0000000000O0OMTTODODODODOODODODODOOOOoOOoO
gdodooooooobobobobobbobbbbboobodooddoooooooooooo
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oooo gooooooooogonoo

gbogoboabboobboobboobbuoobooobbooooboboobooon
gobooocobooobooon

214 0O00OO0OO0OOO0OOO

go00o0oooo0ooooooooooooooooooooooooooo
MTTOOOOOOODODOOOODOOOOOOOO0ODooOOoOooooOooooooooog
000000000000000000000000O0Mel’¢cuk (1996) 0000000000
doobooooeo000oooobobooooobboooobobooooooDoboooobooo
0o000od0oDoo0ooooU0ooO00ooDoO0ooOoU0ooooooooooooooUOoDo
Oo000o0o0oo0oooooUooooooooooooooooooooooo
0000000000000000000000000000000OKageura et al. (2004)
goooboboboobboodoogooooogoooboooooooooobooooonoooon
0000000000000 000000000 (Jacquemin et al. 1997; Yoshikane et al.
2003) 00 000000000000000000000000000O0!O
(6) j. U0OD0O =00000000X; No= X3“0"N,000
e. word category = categorize words 0 Ny Ny = V(Na) N1
OO0D0O000O0DbOO000Ogsoeo0OobOObOOobDO00oO0ObObO0oO0obOoOoDOOOoGG
goooboooobobooooobuoooooobooooobg
00000(7) 000000000000 (00 1995; Dras 1999)0 (8) 00000000
0000000 (00 1991; Iordanskaja et al. 1991; Dras 1999; Fujita et al. 2004) 00000
goodooooooopoooooooooo
(7y j. DODOOOOOOOOUOOOOOOO
=00o0o0gooooouoooa
e. It was his best suit that John wore to the dance last night.
= John wore his best suit to the dance last night.
(8) j. UODOUOODOUOUOOOUOUODOOOODOOOO
s O000000oooooooobobooooobuooooon
e. Employment showed a sharp decrease in October.
< Employment decreased sharply in October.
goooboooooobuoooobooooobboooobobuooooao

215 0O0O0O0OO0OODOOOOOO

gbooboooboobboobobooboob obooboobooboobobobooboa

l1(6)0o00oooooOooooN, 0000V 0000X, 00000000V (N;)ODOO N;OODOODOOOo
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Walker (1993) 00 0000000000000 OO0O0OO0OODOOOOOOOOOOOO
0 (1999)00000000000000000000O0O00OO0O0UCOOOODOOOOOO
goboboooooboooooobooooboboooooboooon

e DOODOODOOODOODOODODOOO

e IDOODOODOODOODOODODOODOODODOOODO

e UDOODOOOOODOOOODODOODOOO

gobobooobooooobooboooobooooobooooooboooobooooboon
00000000000000000 (2000000000000000000000DOO00O0O
gboobooboobooboobooboobOoobO0o0oboobobOoobOoOoDbOoboboOon
otoooooooooooooooooooobobobobobobobobobobo
gobobooobooboooooboboobobooooobooooooobooonog

22 JUOd0oOooooooo
221 0000OO0OO0OOOODOOO

oo0o0ooMTTOOODOOOODODODODODOOO0OODODODDODO0O0DO0OooODoDooooooooooo
0000000000000 00o00oO0DoO00o000oo0oDoOoOoDoOOoooOoDOooOon
0000000000000 0D00000OOintension0 000000000 O0OOOOOO
0000o00oDoo0ooo0ooO0dU0DoO0ooooooooooooooOooooooDo
0000000000000 lexical and structural paraphrased 0 0 00O

O00000D0oo000o0DO0o00000ooDoo00o00ooooDooooooooooon
000d00o0o0o0oodOoodoooooo0ooooooooooogooooooooog
00000000000 000 000000000000 DO00ODO0OODOOO ‘O(x)00O
0000000D00o00oo000ooO00DDO00oDoo0oo0o0oOo0DoOOoOooDOoOODO
000000000000 0000oo00Do00Doo0o000o0oooooDoDoooDoOO
00000 ‘00(xz)00000000000O000000O000O00O0O0O0OOextensiondO
0000000Dooo000ooo0o00O000ooooDooooooooooDOooooooO
000000oDo0oooOo000oooo0oDoooooooooooooon

goo0oDooODOOO0OO0O0O0000oOooOooooOoOOOO0O0OoOOUooooDoOoOoOOooOoOo
0000od0ooo0ooo0ooDoOo0ooDooooOdoooooooooooOooooooDo
ooooooooooo

222 00000

gobobobooboooboobooboobooboooboooobooobooooooaoon
gooooooooobooboobooboobobobobobOobboboboboboboOobo

156



oooo gooooooooogonoo

000000D000DO0OQOOdHead-driven Phrase Structure Grammar; HPSGO OO OO OO
g000dd0oooOoooooO0o0ooooooooooooooooODOoooooDooDooOoOogo
goodooooo0ooooo0ooooo0oooooooooo0ooooooooooog
00000000 0o0DoO000oOo000ooO00o0Doo0o0oDoOooOoDoOO

O0000Doo0o000o0ooDoo0o0o0oDoOoOo000ooDooooooooooOoooo
000000000000 000000000000000D0000D00O0Odenotationd 00O
0000000000000 000000000000Oconnotation1000000000O0O
0000000000000 00o000o0o0oo00oo0DoOo0ooOoU0DDODoOOooOoOOO0OOn
0 (Clark 1992)0 00 0000000000000 OOOOOOOOOOOOOOOOOOO
00000o00oDoo0oooodoodooDooooooooooooooooooooooon
Ooooooooooooooooo

00000000000 ooDoo000ooDoo00o0ooDDoo0o0ooDoOoooOoooo
00000000000oooooooooDoO000o00000ooooooooooooDoOOn
0000000000 0000O000000000 (Halliday 1994; DO O0O0O0O 1995a, 1995b;
00 200)000000000000000000O0OO0O0O0O0O0OO0OOOOO0O0OO0O0
0000000000000 00000D0DO000000000DoDooooooooOoO0oon
0o0o00oo0oo0oooo0ooDoooo0ooooo0oooooooooooooooDo
goodoooooooooooooooooon

223 000000

00000000000000000000000000000000000000000
000000000000000000000000000000000000000000
OO0Frege 000000 MOINON00000000000DOO00000000000O000
000000000000000000000000000000000000000000
000000000000000000000000000000000000000000
000D000000000000
00000000000000000000000000000000000000000

000000000000000000000000000000 (00 1999)0
(9) s. 000000

t. 199800000
(10) s. OOOOO

t. 00000
000000000000000000000000000000000000000000
000000000000000000000000000000000000000000
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O O referential paraphrased 0 0 00O

224 0000000000

gobo0obOOo0ooooOo0obOooo0oboOoobOOoooobooogooDOoooooooobooo
oo0o0o0oo0o0oOobooooooooooboooooOOooobOOoOoobOOoDOobDOobOoDbo
00o000000o0Odoo0oooOooooooooooDOdoooOdbOO0oDbOO0oDOOoDOoDOooDo
00o0000o00o0ogooooooooooooooooooogooogooOooOooooDoo
goooooOoooOOoOoobOO0obDO0obO0bDOobO0obOobOO0obOobOO0obOobDOobOobOoboDbo
O00O0O00OO0O (00 1999, 00 2000)0

(11) s. O0O0O0gecOOODOOODOOOOOOOOOOODOO

t. geccOOOOOODOODOO ftpd00O00OD0OODOOO
(12) s.  Will you break this bill?

t. I want to use that vending machine.
00000000O0bOoO0O0bO0o0oOdoooooooooO0oboooooOoooOoooon
00 (1999) 0000000000000 000O000O0O0O0O0O0O00O0OOO0O0OoOOOOn
0000000000000 0000000O0D0O0O0D0OOdOAOpragmatic paraphrased 0000

goboboboobooboooooobooobooboobooobooboOooooobooooboon
ooooooooogoos3sobobobooooooooooooooobobobooboboDbo
oooo0ooooooooooobooobooooboobobooboobobob0oboboboDbo
obooooooooboooooooboooobooooooooobooooboooooboobobo
bobooooocoboooobooooboooobooooooooooooboooooboobonbo
gobobooooooboooooboobobooobooooooboooooDooDbo

3 duuuobogogda

gboboobgbbobobobboobobooboooobooboboaobaoboan
gbogobooobooboobooboobuooboobooboobooobn

3.1 Uoogobobooodn

000o00oO0oo0ooU0ooDdoooodoooooU0oooDoooooDoooooDooo
0000000000000 0D000000DO000000oDoOo0ooOoOooOoOODO
0000000000000 00D0000o000oDoo00oo0o0oOo0oDoDoooOoODO
(Carroll et al. 1998; Canning and Tait 1999; O 2001; Higashinaka and Nagao 2002; Inui et al.
2003) 0 0000000000000 0O0DO0O0O0O0O0O0OO00OOO0OUD0OOWebODO
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oooo gooooooooogonoo

godoooooobobooooooooooooooobboooooooooo1ago
0000000000000 O0O0O0O0O0O0OO0O0oU0ooouooooo0O (Robin and McKeown
1996; Kondo and Okumura 1997; OO O 1999; OO 0O 1999; O OO 2000; O OO 2000; Masuda
et al. 2001; OO0 2004; OO0 2004)0
goooooooooooooobobdooooobbbooooooobobooooo
00000o0ooooo0o0ooooooo0oooUooooooooDoooDooooooon
0000od0oDoo0o0ooodooOdooDoO0ooooooooooooooooooooDo
0000000 (0O00 1991; 00000 1991; 0000 1992; Dras 1999; Mitamura and
Nyberg 2001)0
godooooooOo00ooooo0ooOoooooo0oooooodoooooooOooo
000000000000 0O000000000000000O0O0O0OO0O0OO (Knight and
Chander 1994; Mani et al. 1999; Nanba and Okumura 2000) D 000000000000 0O0O
goddoooooooooooooooboobbbooooooooooooooooooo
g00000000googoooooooo00odooooooooooooooooooO
0000000 (Kondo and Okumura 1997; 00000 1999; 000 2000; D000 O 2002)0

3.2 OuUgobooboboooogbobod

00000000000000000000000000000000000000000
0000000000000 000000000000000000000O000o0O000OO
gogo

goooobooobouooooooooobbooooooobbobooooooooo
0000 (OO0 1995; 000 1997; 000 2000)0000000000000000000O0OO
0000000 (D000 1994; 000 1995; Chandrasekar et al. 1996; Nyberg and Mitamura
2000; OO O OO 2000; O OO 2000; 00O 2001; Yamamoto 2002a)0 0000000000
0000000000000 0000000000O0DO0DO0DO0D0oOoOoO(@O 1992, 00000
1998) 000 0000000000000 00000000O00000D0O000O0U0OD0OOO
goooboooooooboooooobo

0000000000000 00000000oo0oOoo(@O 2001) 0000000
(13) a. DOOOODODOOOODOOOODO

= Could you tell me your name, please?
b. O0O0O0OOO0OOODOOODOOODOOOO
= Could you tell me your name, please?
(13a)0 (13b) 0000000 0OO0DOOO0OOOOOODOOOOOODOOOOOOOOOOO(a)
0000000000 000000000000 000000000 ()0 (b)ODOODOO
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00000000000000000000000()0000000O0((MO0O00oooo
0000000000000000000000000000 ()0 (p)000000D00O0O0
goodo0oooodoooooooooo0oooooooooooooooooooooog
oo oooobooooobuoooooooooao

gooooboooooooooobbooooooooob b oo ooooooo
0000o0d0oDoo0oooo0ooOdU0DooooooooooooooooooooooDo
go000o0ooo0oooooooooooooo0oooooooDoooooDoooon
(14) a. O0O0OOOOOOOOOOOOO

b. OJ0O0OOO0OOODOOODOOODOOO

000 20000000000000000000D000O0D000O0O0O0OCO0O0OO0OOO
ooo0o00oODOoO0OO00O0O0O00O0DDOOOOOO0U0OOOOUOOOoODoDODOoOODOOODO
0o0ooooooooo 390oD..0obdooobooooboooooooooooon
Oterm expansion0 00 0000000000000 0O0OODOOO0OOOOOOOOODOOOO
0o000000o0o0oU0ooU0OoooU0ooUOOoooUoOoUooUooOooDUooOoUooDooon
0000 (Jacquemin et al. 1997; O O O 1999; Anick and Tipirneni 1999; O O O 2000; O OO
00 2000; Tomuro and Lytinen 2001; Ravichandran and Hovy 2002; Hermjakob et al. 2002;
Sasaki et al. 2002; Duclaye et al. 2003; Moldovan et al. 2003; Takahashi et al. 2003; Yoshikane
etal. 2003)0000000000000OOODOOOOOOOUOOODOOOOOO (0O
2001; Shinyama et al. 2002; Shinyama and Sekine 2003) 000 0000000000000
gobooobboobbooobboobbooobooooboobbooooooon
(McKeown et al. 1999; Barzilay et al. 1999; 0 O O OO 2000; O OO 2002; Barzilay 2003) O
goodooooooopoogooooooono

3.3 Uugoboobuoogooobod

goobboooooboboooooobobbboooobbboboooobbooooobo
googooboobboobbooboooboobbooobuoobboobbooboboooo
gdodoodoooobooboboboboobbobbbbobobbobodododouuouo o
0000000OBLEU (Papineni et al. 2002) 00 0000000000000 OOO0OOOO
gooboboboboobooboboboboboboboboboboboobobobooo
gobooboboooboobboooboooboobbooobooobooboobLbOooo
000000000000000000000000000000O0000O0O0O000 (Pang
et al. 2003; Kanayama 2003)0
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oooo gooooooooogonoo

4 UOU0OoOoooogd

jOoooooooboboobobooooobooboooobOoobo 2000000000

goboboobobooboobooooboboobobooboOoboooo3oboon
gbbooboooboobbooboobbooobooobooobboobooboooann
gbodboboboobooboboobobooobooooboobobon O text-to-text
generationJ 0 0000000000000 O0OO0O0O0ODOOOOO0ODOOODOOOODOOODOO
gobobooboooboooboooboooooboobooboooooboooobooooooo
gbobogbogobobooboboobbooboobbooobooobooboaon
gbogobogboobooboobobbobooboobooboboboboobooboa

gboobOooboobooboobobooobooboobooboobooboooboaoo
goooooooooooboooobooooooboboboboboboboboobonbo
oooboobobobobobooboobobooboboobobo 4100000000000
gobooboooboooboooboboobooboboo42b000b0000b0000000000DO
gobooboooooobooboobboobomooooboobooboooooboooo
goooboboooooooOobobooboooooboboboobooboobOobOoboon
b0 oboobobooobooooooobbooboobooboooboboooooboon

oboobooboooboo20000000000D0O00O00O0DOODOObODbOOObOODOO
gobooooocoooooooooboooooboooooobobobobobobobobo
gbbooboaoboobobooboobboooboobbooboboboboobobaoann
oobo430000000000

4.1 0O0OO0OO0O0O0OOOOOO0O0OOOOd
4.1.1 ODOO0OO0OOOOOOOO

goboboboobooobooooobooobooboooooboooboobooooooboaoon
otboooboooobooooooboooobooooooooboooobobobobobo
oooo0ooooooooooooooooooobobobobob0obobOobOobOoDbo
oooooooooooooooooooooboboooboboobobooboobooboboDbo
otooooooooboooooooooooboooobooobobobobobobobo
gooboooobooooooboobooooooooooooobooboboboboboOobo
ooboooooooooo

00000000000000000000000000000Lavoie et al. (2000) 000
O00o0ooOooooooDoD 2000000000000000O0DOMTTO 212000000
O000C00OC0COOO0O0O000OoOoOooooooooOoOOOO;DSyntSOOCOCOCOOOOO
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XERTZ2=20"
AN\

IL—LT—Hh v

RS R R DHEE i i

me--n
F—sst F—sst

> <&
» » » < <

<&
<

BTEE Ll REHEEEL FEMIEEE L  @BTEE L2

R l R
D5DEHE DEDETE

REHMBHEE L1 REHEEE L2

EEHEAE ERABAE
RN sommt Pyt i
v v
ABKLI AL HHX L2 ABZL2

02 MTTOOOOUOOOOODODOOOODOOO (Lavoie et al. 2000)

goboboobooboobobobobooboboboobooboboobobobobooboOoobo
goooooooooocooboooooboooooboooooooobobobobobobobo
oooo0ooooooooooooobooooobooooooooooooooobooboboDo
ooooooooooooooooobooooobooooooooooooboobooboboDbo
ooboooon

4.1.2 OO0O0OO0O0OO0OOOOOOODOO

goboboooboooboooooooboboboooooobooobobobooobobooon
gboboboboobooooboboboobobooobooboobooboooboooboOoobooonn
gobooooocoooooboooobooooboooooooobobobobobobobo
oooo0oooooooooooboobooooboboobooooboboobooobonbonDo
oooo0oooooooooooboboooooboobooboobobooboobob0ob0obOoDbo
goobooooooooobooobooboooooooooboobobOobOoooboOoboboOobo
goboboooboobooooboboobobooon
ooooo obooooboobooboobobooboboooooobobooooboboo
ooboboooobobOoooobboooobbooobooboooobobooooooo
gbooooboooooboobobobooboobooboooooboooobooonoo
0000000000000 00O0O0O0O00 (Edmonds 1999; OO OO 2001; Lapata
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oooo gooooooooogonoo

et al. 2001; Pearce 2001) 000 0000000000000 00OOO0O0OO (Barzilay
and McKeown 2001; Barzilay and Lee 2002; Pang et al. 2003; 0 O O 2003; Quirk et al.
2004) 0000000000 (0000 2003)000000000

gooon gooooodoooooooobbboooooooobbooonooog
000000000000 ADODOdU0ODOO0DOOO0OOoO0U0DOoOoDoOoDoOOoooOao
00 O 00O Kurohashi and Sakai (1999)0 000 (2001)0000000000000O0
000000000000 0000AO BO« O0OO (Kurohashi and Sakai 1999)0 O
0000000 (000 2003) 000000000000 (COOOO 2004) 00000
00000000 Takahashiet al. (2001) 0000000000000 00O0OOOOO0O
0o00o00ooOoOdooOOooooOooooU0oooUoooooooooooooooo
oo0oo00ooodooo0oooooodooooooOooooooooooooo
goboooooobooooooboooooobooooon

gooon 21200000 MTTOOOOOOOOOoOoOoOoOooooOoOooooooo
0o0oo00ooo0o0oo0o0ooOoooOooU0oooUoooOooooooooooooo
oooo00ooOooooooooOooooooooooodoooooooooooo
0000000000000 0000D0OODO Lexical Conceptual Structure; LCSO O O
00000000000 (D00 2002) 000000000000 (Fujita et al. 2004) O
oooooo

4.1.3 0OO0O0O0OO0OO

000000000000000000000000 (Meteer and Shaked 1988; Huang and
Fiedler 1996; Brun and Hagege 2003)0 0 000000000000 00O0O0OO0OOO0OO0O
000000000000 o00ooo0o0ooo0o0oo000ooO00oo0ooooooooon
00000o0o0o0000oooO0o000o0ooOoO0o0o00oooO0000booO000O0o0Bboon
O00o0O000ooO0O0oooO00o0o0O0oooOo0o0ooo0n

00 000Brun and Hagege (2003) 00000000 D0O00OOO0OOOOY0O0O0O0OO-
0oo00o0oo@(s)0o0oo0o0oooo0oooouooooooDoUo
(15) a. Acetone is a manufactured chemical that is also found naturally in the environment.

b. SUBSTANCE(acetone). PHYS_FORM(acetone,chemical).
ORIGIN(acetone,natural,the environment,in).
ORIGIN (acetone,man-made,NONE,NONE) .

O000o000oo00bo0o0boo0oooOo0oooo0oooOo0o0boo0oooo0o0ooo00oo

O00ooO0o0ooOo0ooooOo0o0ooOoO0ooOoOoO0ooOooooo0n
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flattened

03 0000000000 0UO0O0UOU0OoO0ooUOoOn (Pang et al. 2003)

414 0OO00O0OO0OO0OOO0OOOO

gobobboooobbuoooobbooobbboooobbboooubbboooobo
gbooodobdooboboooo2llibobo0oboooobooboboooobobooboon
gopbOobooobo21200000MTTOO0OO0OO0ODOODOOODODOOOOODOOOOOO

0000000000000 0000000O0O0Dras (1999) 000000000000
0 Synchronous Tree Adjoining Grammar; STAGO (Abeille et al. 1990; Shieber and Schabes
1990) 00 000000000000 00O00O0O00OC0OO000OOO0O0OOOOOOOD
goboooboboobbuooboooobuoobboobboobbooobboooobLboOooo
gooooooo

0000000000 DO00DO0000O00O00DO0O0O0OOQDDOOOOMulti-Sequence
Alignment; MSAOOOOOOOOQOODOOODOO 30000 10000000000O0000O
00000 (Barzilay and Lee 2002, 2003; Pang et al. 2003)00 0000000000000
goobobobboooooobbobbbooooobon

4.2 0JU0OO0OO0OO0OO0OO0OOOOOO0
4.2.1 OO00O0OO0O0O0OO0OOO0OOOO0OO0

goboboboboobooooobooobooooobooooboooboooooooon
gdbobooboooobooobooobooboooboooboooobooobooboooooo
gooooooobooooooooboooboooooobooboboobooobobobo
goboboooobooboboooboobooboboooobooboooooboobooboooooboooon
3200 (13) 0000000000000 OO0OU0OO0DDOOOOODOOUODOOOOO
goooboooobooooooooboooobobobobobobobobobobobo
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oooo gooooooooogonoo

gbobogboboobobbooobboobbooboooboobboobbooboaon
ooboooon
oboooooooboooobooboboobobobobooboboboboboooooo
gbbogbogobooboboooboobbooboooboooboobooooboann
gbbooboaoboobboooboobboobooobooooboobooobobaann
goboooooooooboooooooboooobooooooooboooobobobobobo
gobooooocobooooboooobooooooobobobobobobobobobobo
dgboogboaoboobboooboobbooobooobooobooobbooaon
gbbooboaoboobboooboobbooboooboooobobobooboboann
goooooooooocooooooboooooboooobobobobobobobobobo
gobobooobooboooboobobooobobboooboboooobobooobOoboon
gboobooboobobbobboboobooboobooboobooooboon
gbobooodgbooooboboboobobodobobuoooboboooaobaoboan
gooooooooooooboooooboooooboooooooobobobobobobobo
gobobooobooboboooooboboobooboooobobooooboooooonoog
o b boobOoobLbOoObLbOoObLbOoOobOObLObOoobbOoOobOOobOOg
gboooooboooono

e IDOODOOOOODOOOODOODOODOODOOOODO

o HUOOOOOOOOODLOODLOOLOOLObOODLbOOOLOODOOd
gbogoboobooobodaboad

4.2.2 0O00O0O0OO0OOOOOOOOODOO

gobobooboooboooooobooooboobooooboboooooboooo

goboobooooboooboooobobooooboooboobooobooooboooboboooboo
(Wahlster 2000; Carl and Way 2003) 00 0000000000000O0O0OCO0OCOOOCOO
0000 201)000000000000000000OOOOO0O0OOOOOOOOOOO
goboboobooobooboooooobooboboonog

gboooooboobooobobobobbOoobooboobooobooboooooboooo
obooooocoooocoboooobooooboooooooooobobobobobobo
(Dras 1999; O 2001; Inui et al. 2003)02 00 0000000000000 0OOO0OCOOOCOO
oooooooooooooooboooboooooboooboobooobooboobob0ob0obobOoDbo
O0b0000000Drasd 000000000 OOOODODOOODOOOODOODOOODO
goboooobooooocooooobooooboooooobobobobobobobobo
goboooobcooobooooooooooobooooooooobooooboooooboOobobo
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HIE- B BEOHN  gusanonE
I~7§}ibfd~b‘al’\*§i (7% R M)
(BVRABRER) e

BB BHOMR L [EemR
(T3 R M) A x4
somz | L [E0Ex
1 .i. 154 © R
Sz N
B -O:

U4 0O0OO0OOOOOOOOOOODOO

gdodooooobbboboboboobooboobobobbobobooboooddooooouooooo
000 “reluctant paraphrasing” 00000 00O

0000d0oooooo00oooooooooooooooooooooooooogg
gooobdoobboobooobboobboobobbooobbuoobbooooobooo
0o000o0oOOoO0O0ooO0o0dooOoooooooOO0ooOo0ooDooooooooooooon
O0000000O00DO000000oooooOOoOoDOOoOoDOOOoO0OoOoooooDooooDO
0000 (Carroll et al. 1998; Canning and Tait 1999; O 2001; Higashinaka and Nagao 2002;
Inuiet al. 2003) 00 0000000000000 0O0O0OO0O0O0OO(MOOO 1995, 000 1997;
000 2000)00 0000 text-to-speech systhesisO0 0000000000000 O0O0O0OO
0000000000000 00O000000O000ooOo0o0ooooooOooO (Mitamura
and Nyberg 2001) 00 000000000000 00000000O0O0O (Kaji et al. 2004) O
ggooooooo

0o000o0oooO0Uo0ooo0ooooD 200000000000DOOO0OOOO

e JO0ODUU0OD UDODODUODODUUODDODDODUODODOUDDOOOODO

gooooobon

o [IDUIO0O OODODLDUOOODODDODDLDUOODODDDbOOUOOODODOO
0000o0d0oDoo0oooU0oOo00ooDooooOo0oooooooooDoOooooooDo
goodooooOooooooooooooooood

00000000000 00000000000000000000000O00 (2001)00
00000mMO0000MmMO000DOMurata and Isahara (2001) O O O O O transformation [T
00 00evaluationld 00 000 00000 Mitamura and Nyberg (2001) 000000000
00 00 checkinglrewritingd 0000000000 O00D0O0OO0O0OOOOOOOOOOOO
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oooo gooooooooogonoo

goboobooboobooooboooboboooobooboooobooo 3oooooog
Oo0o0ooooOoooooon 400

1. DOoOOobOoooobobooooobooog

2. 00OobOOobOOobObOOobOoOoooobooobooboooooboon

3. D0oOobOobooboooboboooooboon
O000000000000 ‘generateand test’ 000000000000 O0000O0O0OO
goooooocoboooooooobooooboooooooooobooouooboboboOobo
00000000000000000000000O0Dras (1999) 0000000000000
gbobooboaooboobboooboobboobboobbooboboboboobobooann
00000000000 Bealeetal. (1998) 0000000000 OD0OO0OOOOODOOOO
bobooooocoooooobooooboooooboooooobobobobobobobobo
gbobogboaoboobboobboobbooobboobboobobooboaon
gbbooboaoboobbogobboobboobooobooobooboobobooann
gobobooooboobooooboboobobooouoboOooooooboOoooo

4.3 0OO0OOO0OO0OO0OO

0000000000oo0O0ooU00oooooOooU0oo0oU0ooooUooO (oooo
2000; DO OODO 2001; Lin and Pantel 2001; Ravichandran and Hovy 2002; Sasaki et al. 2002;
Hermjakob et al. 2002; Duclaye et al. 2003; Moldovan et al. 2003; Takahashi et al. 2003; O O
0 2004) 0000 (2004) 0 ONTCIR QAC 0000 (Fukumoto et al. 2002) 0000000
0ooooooooooooogooo 4000000000 000DDODODODOD0O0O0OOODDOO
O000000000000000000000000 8% 0000000000000 000
gobooobboobbooobboobboooboooboboobbooooooon
gobooobboobbooobuooobbooobooobboobbooooooon
0 O O O Barzilay et al. (1999) O O Topic Detection and Tracking 0 00 O (Allan et al. 1998)
000000000000 200000000000000000000000 8%00000
gobooobboobboobbooobobooobooooboobbooooooon
00000000 (McKeown et al. 1999; Barzilay et al. 1999; 0000 O 2000; OO O 2002;
Barzilay 2003)0

Oo000o0o0ooO00oooo0ooooo 20000000001000D0O0000DOOOO0O
000dooooooooooooooboobo200000000000000000000
Jddddodooooooooobobooboooo2000000o0oooboboooooono
go00ood0ooOd200000000000000D000DO0D0DODO0D0DODODO0OODOUODOOn
go0doooooUooooooooooooooooooood
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4.3.1 0O00O0O00O0O0O0OO0O0OO0O0O4abOO

00000000000 00O0O0000oO0oO0OO (200000000000000000C0OO
booboooboboobooboboboobboOobooOobobooboOobObooboboOoobooan
gdodoodoooobobobobobooobobobobobboboobooododoooouoooo o
ggodoobbobobobooboboboobobobobooooboobooodooodoouooooo
obobooooboboboobobobobooobobooobobobOobobooboonboonog
0000000 (le) 0000000000000 OO0O0OOOOO (Ino(’)ooooooo
ggooooooo
(16)sl. DO0O0OOODOOODOOOOOOODOOOOO

s2. J0OO0O0OO0OO0ODOO0OO0OOO0bOO0O0OO0O0

t. doboobooooboobooooon
(17) s. D0OO0OOOODOOOOUOOOOOOOOOOOOOO

t. go0o0oooooobobobbooooogn
(18) s. DOOOOODOOOOOOOOOODOOOOO

t. doooboooobobooooobooodg
000000000 0McKeown et al. (1999), Barzilay et al. (1999) 0000000000000
e [0 bagof-words 100000000 OOODODOODOODOOOOODOODOODOODO

00 (McKeown et al. 1999)0
o  WordNet (Miller et al. 1990) O synset 0000000 (Levin 1993) 0000 O0O0DO00O

00000000000 (McKeown et al. 1999; Barzilay et al. 1999)0
e 00D0DUODUOUOUDUODUDUOODOOOODOODOOODOOODOO (Barzilay

et al. 1999)0
gooooooboobbboboooboobbooobboobboooboobboobooo
goboooboobbobobbobboboboboobobobobobbobobodddooooouoob o
gobooooooooboooooooooooboooooooooboooobobobobobo
gooobobdoboob nobObOO0OO0OO0COOObDObOOOOOOOOOOODOODbODO
gogboboobobbooooooboboobobbooooobobobooooooobobbbooa
gooobooboboooobobbbodooobuoooobboboooobbboooooo
obooooocoooooobooooobooooboooooobobobobobobobobo
O0000000000000O000000OOO  Takahashi et al. (2003) 000000000
gdodooooboobbobobobobbobobbobobbbbotboodddoooooououoo o
000000000000000000000000 (0000000 )ooooooooo
goboboooboboobooboo cobobooooboooboboobobooooobo
gobobooooobooogooo

168



oooo gooooooooogonoo
4.3.2 ODO0O0OO0OO0OO0OOOO0OOOO0OO0

gbobooobdooboboooobuobobooobooooboboboboobooboo
goboobooobooboboobooboooobuoobbooboooboobbOooon
gdooooooboobbobobboboboobobbbooboodddddoooooodouo o
goooooo
Ravichandran and Hovy (2002) 000 000000000000 0O0OOOOOOOOOO
000000000000000000000000000(19a) 0 (19b) O “Mozart” 00O
000000000000 ((2a)0((20b)000000000000O0O00OOOOOOOOOO0O
0000000000 (21)00000000000OoO00ooO0o0oUOooOoooooooon
(19) a. Mozart was born in 1756.
b. Mozart (1756-1791) ...
(20) a. (name) was born in (birthdate)
b.  (name) ( (birthdate) -

(21) BIRTHDATE (name, birthdate)
0000 TREC 2001 (Voorhees 2001) 0000000000000 OOOOOOOOOOOO
006000000000 0O0OO0ODOOODOOODOODOOODOOODOOODOOO WebOOOO
gdodoodobboobboboboboboboobobboooobdbooododoodooououo o
000000000000 00000000D0000O0000 “When was Mozart born?” 00O
00000((21)0000000000000000 (birthdatey 00 DDDOOOOO0OOOOO
00000000000000000 “Mozart” 0000 O0O0000O0O0OO(19%)00000O
(2000 0000000000000000O00O0O0O0O0OOOO0OODO (2)ODO0DO0D0OOOOO
OO0DO0O0o0oOoOOobooo«“we ooooboobooooonDo

Sasaki et al. (2002), Moldovan et al. (2003) D0 0OO0OOO0OO0OO0O0OOOOO O OO Logical
FormOOOOOOOODOOOODOOOOOOOOODOOODOODbOOobODooboooboboooo
0000000000000 000000000(22ur)00Sasakietal 0000000000
SAIQA-IsO (22q) 0000000000 COOO0OOOOOOODOOOODOO

(22) q. Where is the capical city of Japan?

LF. COUNTRY(Y1:’Japan’), R(Y1,Y2), ’city’(Y2:’capital city’),

LOCATION(Y3:Z); ORGANIZATION(Y3:Z), R(Y2,Y3)

SAIQA-IsO0 0000000000000 0O00OODO0 “World Cup”=“W-Cup” 0000
0000000000000 0000000DO0000D0O0DO0OMoldovan et al. 000000
Logic Prover O O WordNet (Miller et al. 1990) 000 0000000000000 0OOO0OO
gobooboobooobboooboooboboooboobobuoooboooboobboOooo
gboobooobooboooo
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5 Uooouoboon

goboboboooobooboooobooobooboobooooboOoooobooobaon
gbbooboaoboobbooobooboooboobbooboooboobobooann
gbogobobboboobuogbooboboobooboaoonoda

5.1 JUddooobbbuoboododd
5.1.1 00O0O0OO0O0OO0OOOODOOOOODOO0OOn

00000000000000000000000000000000000000000
WordNet (Miller et al. 1990)2 0 EDROODOOODO (0000000 DDO0O 19953 000
000000000000000000000000000000000000000000
000000000000000000000000000000000000000000
0000000000D00000000000000000000000000000000
000000000000 (Edmonds 1999; O O OO 2001; Lapata et al. 2001; Pearce 2001;
Okamoto et al. 2003; Inkpen 2003) 00 0000000000000 EDROOOOOOOO
000000000000000000000000000000000000000000
000000(23)0000000000000000000000000000000000
(23) a. 000=000000000000000000000000000000DOO0
000
b. 00000D00000OOOO0OO00OODODOOOOODO=*000000000000D0
0000000000000000000000000000

5.1.2 000000000

0000000000000000000000000000000000 (000000
00)0000000000000000000000000000000000000M@O
00000000000000000000@MO00000000000(24)0000000
oooooo
(24) s. 0D000O0OO0OOOO

t. 000000000000000000

000000000000000000000000000000000000000000
000 (25)00000000MO000000000000000000000000000
0000(2t1)000000000000000000000000000000000000

2 http://www.cogsci.princeton.edu/~wn/
3 http://www2.crl.go.jp/kk/e416/EDR/J_index.html
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000000000000000000(Kt2)000000000000000000000
(25) s. 00O0O0OO0OOOO0

t1. *00000 000000000

t2. 0000000000

000000000000000000000000000 (2001), 000 (2001) 000

0000000000000000000000000000000000000000MMO0
000000000000000000000000000000000000000000
000000000()O00000000000000000000000000000000
000000000000000000(MO00000000000000000000000
00000000000000000000000000000000000

5.1.3 000O0OO0OO0OO0OODOOOO0OO0O0

goboobooboooboboooboooboobobooboobooboobooooobooooboon
O0000000O00O0OOooO (RwWe199s)ooooooooooooo(26)00ooon
otboooocooooooooooooooboooobooobobobobobobobo
ooooooooooooooooobooooobooooooooobooooboboboboDbo
ooboooooooooo
(26) OO- 000000 IODNO0OMO0OC0OO0OOOOOOOCOOOOOOOOOOOOOO
bbooooooobooboooooooooooobooooo—-moboobooboo
ooo—-0O=00000moo00—-moooooboboooobo—-moooboo oo
oooo0—000=000000000000

5.1.4 0OU00O0OOO0OOO0OOOO0OOOO0OO

0000000000000 00000000000o00ooooo0On (Doo 199700
00000 (27)00000000000000 (2r)J0000000DOOOOOOOOO
oood
(27) a. NI(OODOOOODO:0O0)ON22QOOOOO:00)OOOODOO

< N1 surrender to N2
b. NI(OOOOOO:O0O)O N2QOOOOO:00)ooooo
< N1 surrender to N2

(28) r. NI(ODODOOOOD:0O)ON22UOUOOOO:00)OOOODOO

=NlON2OOOOO.
s. D00O0O0O0O0ODOO00O0ODOO0ODOO0O0OO0OOoO0ODOOoDODOoooDOooOoDbooodg
t. 00000000000 000o00ooo0oooooooooooooood
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ATTRIBUTE

Deviation

CORE denotation

Person

ATTRIBUTE

Stupidity

Y v
low . medium ./

05 0000D000OO0O0ODOOUOO0OOO0OODOOOOOO0 (Edmonds 1999, p.97)

5.1.5 000O0OO0O0OO0OOOODOOOOODOOOOn

O00o0oO0o0oo0o00oo0o0ooO0o0oo0bo0o0ooOo0oo0oo0oooOoOo0ooOo00o0O
oob22000000000000000000D0000O00DOODOODOOODODOOOOO
gbbooboobboooboobbooboobbooboooboooboooboboaann
oooo

Edmonds (1999) D000 OO near-synonym00000000000000000O00OO
00000000000 000O0O 5000000 “brunder” O “error” OO OO0OOODODO
gbbooboaoboobboooboobboobooobooooboobooboobooanon
000000020000 0000000000 criticism - severityDO (1) 00000000
00 00 O stupidity0d0O (iii) O O O O concreteness00 (iv) O 0 O 0O O O O pejoratived0 O O O
4000000000000000DOO0O0DDOODODOO0ODOOODOO0ODOOODEdmonds
0000o0O0o0O0000o0O0oO0000o0ooOoO0000O0ooOoO00000b00O000000O0O0
oOooooo

gbobobboooobbobooooobbooooobobbooooboboboooooaon
0000000 (20000000000000000000000O0OOOOOOOOOOOOO
MDSOOOOOOOOOOO0OO0OOO0O0O0O0O0OO000000O0O0OO00000O00000O
o00ooo0oooooooooooo0 20w 0w, 0000000O0O0O0O0O0COOOOO
0000000000000000 (2000)00000000000000 w0 w0000
0000000000000 00000000000000000000o0ooOOOo(23)0
000000000000 000000000000000MDooooOo0oooo0oo0o0o0a0n
0000000000 00000000000 (00000 1981) 0000000000000
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gbbooboabboobboobboobboobooobooboboobooboboann
00000 (232)000000000000000O0O0O0O0O0ODOO0O0OO0OOOkamoto et al.
(2003) 000000000000 OOOOU0OOOOO0OOOOOOOCOOOOOOOOO
gboboobboabboobboobuoobbooboobbooboboobooboboan
gbbooboaooboobboooboobboobooobooobooboobobooann
O000000000000000000000000000000Edmonds (1999)0000
0000000000000 000C00O0OO0O0O0oOooooO (2001), Okamoto et al. (2003)
gbobogbbogobbbooobooobbooboobbooobooobooboboann
gbgboboobobooboooboobooboobuoobboobooboobaboa

obobooboobooboobooobobobobobooobobobobobooobooono
0000000000000 Inkpen (2003) 0000000000000 OOEdmonds (1999)
O000O000oOo00ooOo00O0oU0oObo00oO0oU0oOoOO0OoooOOoOOoOndenotationdd
O0000O0attitudeD0O0O00O0OOstyleD 0 300000000000000000O0O0ODO
goboboooobooooooooo

gogooo (0 00 00 sometimes, usually, alwaysOO O O O low, medium, highOO O 0O O
0 O O O SUGGESTION, IMPLICATION, DENOTATIONOO OO OO0OO0O0OOO)

gooao (0000000000000 0O0OFAVORABLE, NEUTRAL, PEJORATIVED )

0000 (000000000000 0OFORMALITY, CONCRETENESS, FLORIDITY O 0 0)

O05000000000000000000000O0Opejoratived 00000000000
OconcretenessU U OO0 00O O0O0O0OOO0OOOOODOO0O0OOO0O0O0O0O0O0OOOOOODOO
Inkpen 00000000000 DOOO0DOOOCOOOOOODOOODOODODOOOOODOODOOOO
0000000000 (29) 00000 (29b)000 30000000000000O(299)0 1
00000 “absorb” OO0 0O OO0O0OO0OOOO0DODOOOOOOODOODOOODOODOO
O000000000000000000000000((R%) 0000000000000
(29) a. Absorb is slightly more informal than the others and has, perhaps, the widest
range of uses. In its most restricted sense it suggests the taking in or soaking up
specifically of liquids: the liquid absorbed by the sponge. In more general uses
absorb may imply the thoroughness of the action: not merely to read the chapter,
but to absord its meaning.
b. (absorb,low,FORMALITY)
(absorb,usually,medium,SUGGESTIDN,the taking in of liq_uids>

(absorb,sometimes,medium,IMPLICATIDN ,the thoroughness of the action>
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5.2 UUoobbObooodbobbooodoboo

0000000000000 00000O0000000O00O0oOooooooOoog (Meyers
et al. 1998; Watanabe et al. 2000; Melamed 2001; D0 000 2001; 00 2002) 0000000
0000000000000 000000000000000000000000o0000O
0000000000000 000000000000000000000000000000
gobooobboobbooobuooobboooboooboooboooooooon
goooooobooobbooobooobbooobooooooobboooboooon
0000000000000 00000000000000000000000000000
0000000000000000000000000000000000000

5.2.1 0Od0O0OO0O0O0OO0OO0OOO0OOOO0OO4ObOO

goooobbooooooooobbuonboooooooobbooooooooooo
0000000000000 00001000000000 30)oOoUoooooooooo
0o000o0oOOo00oo0U0oDoO0o0ooooooO0ooDooooDoooooooooon
00000000 (Shirai et al. 2001; Shimohata et al. 2004)0
(30) JOo DOOODUODOOODOODOOUOOOO

J1 O0OO000O0OoOO00oOooooooooogoon

EO The athletic field was swamped with spectators.
(Shirai et al. 2001) 000 0000000000000 OODOOOOOOOOOOOOOOO
000000oOOo00ooO0o0ooDooooO0o0oDoooDooDooooDO0ooooooooon
goooooooooo
goooobboooooooooobbobboooooobobbobooooooooo
gobooobooobboobbuoobuoobbooobuooobuoooooon
0000o0d0oDoo0o0ooO0ooO0oUooDoOOoooD300000ooooooooooooDon
0000odO0ooo0ooo00oooU0oo0o0ooooooogooooooooooooo
000000000000000000000O (2001) 00000000000 O0OooOOoOoOn
gobooobboobboobbooobbooobooooboobbooooooon
O00O0000O0O0OOPangetal. (2003) 0000000000000 OOOOOOOOOOO
00000 3000000000oooo0o0 1000000000 oooooD41400000
0000000000000000000000Barzilay and McKeown (2001) O I OO
00040000000000000000000000O000O000O000000O0000O0
0000od0oDooooo0ooDooOo0ooDoooodoooooooooooooooooo
000000oDOoO00ooO0ooooOoooO0ooDoO0oooO0ooDooooDooooooooon

4 Jules Verne (1869). Vingt mille lieues sous les mers / Two Thousand Leagues Under the Sea.
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"""""" ~ BURAH [ ] ms=naocamonzas/—+
BB %5 (NUMBER) 2&L /—K

]
BEEEL/—K

subject

z

object object

the government
has announced

06 0D00O0OLDOOOODOUOOOOUODOOOO (Shinyama and Sekine 2003)

subject subject

e ——————

000000000000 00000O00000000000000D00000 King’s son <
son of the king O countless < lots of 0000000000000 ODOODOOOS1 0000
000000000000 0000000000O00O0DOOOOhtake and Yamamoto (2003)
O00000000O0000oO0O00oOo00oOOoO00OoO0OUODOOoUOOoOO (31)oooo
gooooooooooog
(31) s. DOOOOODOOOOODOOO

t. J000000O0O0oOoooo
gobooobboobbooobouoooobo -oboobb-gbboooboooo
gobooobboobboobbooobob bbb ooobboooooooon
ooooooooooooon

5.2.2 0O00OO0OO0OOO0OOOOOOOOOOOO

gobobboooobboooobbobooobbbboooobboooobboooon
gdboboobouoobobooobooboobooooboooboooobooobobooooooOon
otbooooocooooooooooooooooboobooooooobooboboOooOobo
gdodoodooooobooboboboboobobobobbbbobbboodooooooooooo
gooboobbooooooboobbbooooobooboboooooobobobbbooooobo
00000000 Shinyama et al. (2002), Shinyama and Sekine (2003) D 00000000
oobooooobooboboboboboboboooooobooooboboboobonbo
gdodoogooooobooboobooobbobboobodoooodddooooooooo o
gboooogooo egno
() 00000000 0D0O0ODO0OO0OOOD
(b) DOOOOODOOOOOOOOOCOOOUODOOOOOO
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(¢ OO0DODO0OO0OOUDOOOUOODOOODUOOOOODOOOOOOOO

00 O Barzilay and Lee (2003) 0000000000000 000O0O0 ngram 00000
gdbobooboooboooobooooooboooo0oobooooOoOooboOoOoooboOon
ooobooboooo sobooobooboboboboboboobooboboobOoboooobo
gbbooboboaoboobboooboobboobooobooobooboobobooann
0000000000000 0C00OD000000000000000O0O0DOQOShinyama and Sekine
(2003) 000000000000 COOOOO0OCOOOOOOOOOOOCOOOOOOOOO
gboogooaboo

gbobobbooooobobooooobbobooooboooooobooboobooooabn
gbooobobooobooobboooboooboboOoobOooboooobob e0obbOO
O0D00O0DO0DO0O000D00 “havedied” DODODOO0OOOO0OO0O0O0OOOO “has
announced” 000000000 OOOO0O0O0O0O0O0ODOOOOOODODOOOOOOOOO
gbbooboboooboobboooboobboobboobboobboobooboboann
000000000000 0O0OOShinyama and Sekine (2003) 00000 (¢)0DOOO0OOOO
0000000000000 0000000000000D0OO0OBarzilay and Lee (2003) 00O
gbobobodoboobgoobobooboobobboboobooboobooboboboanba

5.3 UUuuoobbobuooabbn
5.3.1 0O0OO0OO4OOOOO

gbogboobgbbooobobboobobooboobuooboboooaobaoboan
oood
0000000000 (a)0000000000000000 (b)ooooooo
gboboobboobobooboobuoobobboobbobooboobooban
0000000000000 (a)000000000000000000000O00O0UO0O00
00 0000 distributional similarityD 0 000 0000000000000 0O0O000O00OOO
000000 (Pereira et al. 1993; Lin 1998)0 00 0000000000000 OOOOOO
gboboobboooooobboobboobbooboooboooobobobooboboann
ooboboooooboooooo
000000 Lin and Pantel (2001)) 0000000DIRTO0O0OO0OOOOOOOOOOO
00 ((Lin1998) 0000000000000 OODO0O00OOOOOOOOOOO 7YOOOOO
gbbodaboboobbodabboooboobbooobuooobuoooboooboob
Oo0ooOooooOooooo0obooOo0oooboooooboOo200000D0000000 XOY O
gobobobooboobooooooobobobooboobooooboboooboooboon
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X finds a solution to Y X solves Y
find M EHE solve
Subj obj <A subj obj
tion d ()
mo
- commission \ - commission - problem

- committee to - clout - crisis

- government peomp - government - mystery
- he \. - he - woe
-1 - she - crime
- - strike - -

- civil war

- crisis

- problem

- situation

07 000000O0OO00OD0OUOO0OO0O0DOO0OO0O0ODOO (Lin and Pantel 2001)

00000 (2002)00000000000000O0O0O0O0OO0O0O0OOOOOO0OOO
gooobobobobobooooooooobobob0om@moooboobooom@™oboOoon
goooooooboooooboooooboooooboooooooobooooboooobobono
gobobooooOobooobobooobobom@boob0omooooboooooobooooboooon
(Torisawa 2002) DOOOOOOOO (OO0 1999)0000000000O0O0OOO0OOOO
oobobooocobooboo

gboooooboooboobobobooooboobobobooboboobooboooo
ooooooooooooooooboooobooooooooooooboboobooboDo
gooboooocooboobobobooooooooboooooooooboobobOoboOobo
goooooocoooooobooboobooboobobobobobOoboboboobobobo
00 Lin and Pantel (2001) 00 000000000000 0O0O0OOOO0OO0OO0OOOOOOOO
ooobobooooobob3obooooboboboboooboobooboooboobOooDooon
gooobooooboooooboooobooooboobobobobobobobobobobo
o0oooOoooooo0o0oooooooboOoDXxXO0oyYyooOooooooooooooooooo
ooboobooobooo0ob Xobyoooooooooboboooobooooooooobo
gobobooooooboooobooboobooboobobooboobooooooDo

5.3.2 0O0O0OO0OODOOOOODO

000000000000 0000000000000000 (2001), Tokunaga et al.
(2003) 0000000000000 OO0O0O0OOODOO0O0OOOOO0OOOOOOOOOOO
gdboobooobooooboobobo200b00b0000obo0oobooboooobobooooboon
obooooocooobobooooboooobobobobobobobobobobobo
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00000000000000000000
(32) s. 0OOOO

t. 0000
(33) s. 00000
t. 00000

0 O O Terada and Tokunaga (2001) 00000000000 0000O (34) 0000000
goooOoooboooOoooobooooooooOooOooOobOobOobDOobOobOobobo
00oDd00oO00OO0DOo0ooooooooogooan
(34) s. TWR

t. tower / toward
gooo0o0oboooOooooOoooboOoooboOooooooobOooobOobDOobDOoDbobo
00000000000 bOOobOobOOoOO0oOo0ooOO0ooO0ooooOO0ooDooUOooDoOooOobOooo
000d00oO0o0OO0oOoO0ooOoooboooooooooog

Jacquemin et al. (1997), Yoshikane et al. (2003) 00 000000000000000O0OO
0000000000 multi-word term; MWTOOODOOOOOOOOODODOOOOODOO
000d00ooO0ooOOoDOoOoooooboooooo
(35) a. OOOOO: technique for performing volumetric measurements

= measurement technique

b. OO0OODO: electrophoresed on a neutral polyacrylamide gel = gel electrophoresis
go000O000O00o0o0oooooogboO00ooooOoooDo0ooooobooOobooo
ooo0o0ooo0ooooOoooooooooOOobOobOODOobOO0obDO0obDO0obDOobDOoDbOoDbo
gooo0o00obO0oO0o0obOobOobOobOobOOobUObDOobOobOOobDOooOOobDOoobDOoDbOobo
000000000000 0000D00000000000000D0D000 6000 Yoshikane
etal 0 7000000000000 O0ODOOOOODODOODOOOODOOOOOOOODOOOO
ooooooooboooooooooooobobDOobO0obDOobO0obOobOobDOobOobOoDbo
oobO0O 20000000000

54 UUOOgOobOOOOO0OoObOOOOOoOn

gobobobooooboobooooobooobooooobooobooboooooobooobaon
gooboooboobooobooboboboobobobobobobobOobobOoboboboOobo
gooo0ooooooooooooooooooooooooooooboooobobOoDbo
gooo0ooooooooooobooooooobobOooboobOobooboboboboDbo
gooboooboobooboboboooobobobobooboooobobOobOobOoDboOobo
00000000 (D000 2003)00000000000000000000000O0ODOO
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gdodooooboobboboboboboboobobbobobbbobobbdodddooooooouoo
gooood

gboboodobuoobobobobooooboobobbooboboooboobobbooo
000 1000000000000000 (Knight and Hatzivassiloglou 1995; Langkilde and
Knight 1998; Bangalore and Ranbow 2000)0 0000 00000000000000O0O0OO
0000000000000000000 (Pearce 2001; Lapata et al. 2001; OO O 2004) O
0000000 (23b) 000000000000 OOO00O0DOOOO0OOOOO0DODOOOOO
gogboboooobboooboboboooobbooooobbooobboboooobbbooo
gboobobobooboobooobuoooboobooboobUooboobDoobboooboo
gbogbooobooboooooooobooboobuooboobooboobboobo
gobooboboooboobboobobuoobboobbooobooboooboobbOooon
gdogooooooboboobooboobooboobbboboboobooboboooooououogo
00000000000000000000000000000000000Pearce (2001),
Lapata et al. (2001) O O WordNet (Miller et al. 1990) 00 0000000000000 0O0OO
gobooboboooboobboooboooboobboobooobooboboobobOooo
0000000000000 (2004) 0000000000 00O0O0O0OOO0OOOOO0OOO
goboobobooobooboboooboooboobbooobooobuooobooooboboooon
000000000000 0000000000000000 (Pereiraet al. 1993) 00000
gdodoodooooboobobobobobobbobobbbobobbooodooodoouooooo
goobobobboooooobbobbboooooooobooo

0000000000000 00O0000000O00000ooooooUoooO (Inu
and Nogami 2001; 0 O 00O 2002; Siddharthan 2003) DO 0000000000 OOOOOO
gdodoodoooooboobobobooboboobbboboboobododooooooooooo
0000 (Cawsey 1992) 000000000000 (Hovy 1988) 000000000000 O0O
(000 1996; 000 1996) 000000000000 0O0O0O0O0O0O (O 1999)0

6 Uodug

gobobooo0ooooooboooboooboooooboooooooobooobooooboon
gooao

goboboboooobooboooooboooboooooboooboooboooooooboaon
gooboooooooooooobooboboobobobobobobobooboboobobo
oooo0oooooooooooooooooooooooooooooboooobOoobobo
gooboooocoooooooboooooboooobobobobobOobobobOooboOobo
gooboobobooobooboboooobobuooooobooboOooboboobOooo2000
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ooooooobooboobooboboboboboboobobobobobobobobo
goboooooooooooboooobobobobobobobobobobobobobo
gobooooocooooobooooobooooboooooooobooooboobobobonbo
oooboooooooooogoooboboboboooooboboboboboboDbo
gooo0oooooooooooooooooooboooooooooboobooboboDo
gobobooboobooooooobobooobooobooon
goboboboobooobooooobooooboooooboooobooooooobooooboaon
gooo0ooooooooooooobooooooobooboboboboobob0ob0oboDbo
ooooooooooooooooobooooobogoooooooooooboobooboobonbo
gbobooooboooobooooooooooboooooooooooobobobobobo
goboooooooooooooooboooooboooooobobobobobobobobo
gooo0oooooooooooooooooboooooooooobob0obOobOobOoDbo
goooooooooooooooobooooobooooooooooooobogooobooobooDo
goboboooooboooobobooboobooboobooboooooboobooooboaon
goboboboooooboooooboobooobooboobooooboooooboooboaon
oobobooooobobooobobooobOobooooboboooobobooobOoboOoon
goboboobooboobooboboboboboboobobooobooooboOobOoboOobo
odboooboobooboobobooobo210000000b000bOO00bOOObODOOODO
O00000000000000000000000 (2004), Fujita et al. (2004) 0000000
0000000000000 0OC0O0O000000ooOOOO000U0UO0 ADDODODODOO
goooboooooobooboobobooooooooooooobooboOobobOobOoboOobo
gobooobobobobobobobobobobobobobobobobobono
ooobooboobooooooooboooboooooooboobooooooboobobobobo
gooooooooooobooooboooooooboobooboobooboob0ob0ob0obOoDbo
oobooooog
gobobooboboooooobooooboboobooobooooobooboboboono
goboboobooooobooooobooooboooooboooboooooooobooboooboOoooooboo
oooo0oooooooooooboobooooboobobooooboboobobooboobonoo
goboooooooobooooooobooooboooooooobooooboooooooooo
gdboboobooboooboooboobobooobooobobooooboooboooooo
goooooooooooooooobogoooobooooooooooboboboboboDbo
ooooooooooooooooobooooooooobooboobobooboboobobono
gobooooboooooooooooooobobobobobobobobobobobo
goboboooboobobooobooboobobooobooboobooboooboobooobooboon
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