JAIST Repository

https://dspace.jaist.ac.jp/

Title gobooooooooboooooooo

Author(s) oo, 00

Citation

Issue Date 2001-03

Type Thesis or Dissertation

Text version aut hor

URL http://hdl.handle.net/ 101019/ 906
Rights

Description Supervisor: oo 0O, ooooooo, 00

AIST

JAPAN
ADVANCED INSTITUTE OF
SCIENCE AND TECHNOLOGY

Japan Advanced Institute of Science and Technology



O 0o o o

Joboooobtuoobuobogoogon

oooo OO ogood

gboboboooodgobobod
gboboboodgobobodaon

O o

20010 20

Copyright (© 2001 by Hidetsugu Nanba



0d

0000000, 000000000000000O0000O0O0000Oo0O0 (OoUO)OUo.Ooo
gbooobooooo,0ooboooob0obooobob.0cob0o,0b000b0ob0oobooboooon
gooooo,0booooooon.

gooooooob,b0o0oboobooooooooobooooooooooooooo.boo,gobooo
gbooooo,boboboo,0cobobobooboooooooob. bob,0000ob00b00baon
gboooobooobooobo,0ocobouoboooooboooboobooooooooboo,oo0boo0oboon
oooooobooooog.

goo,0o0o0o0oooobooboobbobo.oboobobobo,000oboobooooobobooDboo
0000000O00U0o00o0O000o0o00oUo0. 00,00000000000O0O0 (Coooo)oo
gbO.0000000000,000b0000o00bo0ooooboobooboooooo,b0cobooogon
goooooboooboooobo.oobo,booboboobobooboooooooooboobobooboboobobooo
gooo.oog,0b00bo,0booboobooboooboooboboon.

gboboobooo,bocoboobooooboboobobobob 2000000000000, 00000
gboooooobo,0oocoboobooboooooboooboobooooOo,oo0boooboooboooobooon
0000000,000000000000000000D000O0.0000,000 80%,00 76%000
goooogoo.oo,oobooobogoobobooooooobobobobo,boob0bobobobob. oo
000,000000000 83%000000oooao.

00000000000 O00O0,00000000000000O00. D000OooooO20000 (1)
0000000000 (2)0ooU0o0o, 0000000000000 0D0O0LO. 000D 0O0UO0ODOO
gobooo,00bobooooboooooooobbo. ogbogooboobOo,bb0bobooobboooobooooDg
gboooboooobooooboo.obo,0cob0oooooooboobooboooobooboobo. oo
gboooooboobooobooooboboooboobobooooobobooooooOooboboooooobon
gooooooooobooboboooooboooooboooobobboobDobooboobobbooobooo
goooooooooobobooooboooobobooooboboboobDobOobobOOoDbOoDbo

gbo,000000bOo0o0obo0oo0oobo,b0bobboob0ooooboobo.obooboooobooooboo
oobodo,0booboooboooooooobooboooo,boboboooboooobooooboooo.ooon,
goooooobooobooooooooooboooboo,oboobo,boobooboboobboOoDboooD
goooooo. oobo,0ooooboobooboobobooobooog,bobobobobobooo,boo
boooooooooobobooobobooooobo.

gobo,000b000b000bo00bbo0oboooooooooobooooobooboboooono,boon
goooobooooooooooooooooob,bobooooooobooobooboooobo.obo,00on
gooooo,gboobooboboooooobooboooobooooobobooooobooo.

gooobO:0ooo,000b0000,0000000,000A0



i

Extraction of Citation Information and Its Applications
Hidetsugu Nanba
School of Information Science,

Japan Advanced Institute of Science and Technology
Abstract

In a research paper, there are passages where the author of a current paper describes the essence of
cited papers and the differences between the current paper and the cited papers (we call these passages
“citing areas”). We call the information derived from these passages “citation information”. In this thesis,
we propose a method for extracting citation information and show its applications.

In the field of citation analysis, citation relationships have been used for classifying papers, evaluating
the importance of papers or journals, and analysing the relationships between research fields. However,
most analyses treat all citations equally, although there are actually several reasons for citations.

In this work, we make use of citation information. With the information from citing areas, we can know
the similarities and differences between the current paper and the cited papers. We can also identify the
types of citation relationships that indicate the reasons for citations (we call them citation types). Citation
information makes it possible to understand a stance of a paper among several related papers, or to grasp
the outline of the domain. It can also contribute to the refinement of several techniques in citation analysis.
We therefore attempt to extract citation information.

Extraction of citation information consists of two processes: extraction of citing areas and identification
of citation types. Citing areas are defined as a succession of sentences that have a connection with the
sentence that includes the citation in the paragraph. As we believed that such a connection between
sentences could be indicated by some cue phrases, we used those cue phrases for citing area extraction. As
a result, we obtained recall of 80 % and precision of 76 %. We then proposed a method to identify citation
types automatically using several cue phrases. As a result, we obtained the accuracy of 83 %.

We use citing areas and citation types for support to write a survey article. To write a survey article, at
least two processes are necessary. One is to collect papers from some domain. Another is to make clear the
differences between papers. We believe that citation information is useful for both these processes. Making
use of citation types, we can collect a set of papers in the same domain. Finally, we build up a system
to display the citation graph of the papers. With our system, abstracts and citing areas of papers can be
seen. Users of this system can easily collect papers from some specific domain and also can understand
the differences between the related papers.

We also use citation types for classification of research papers. It is well known that using citation
analysis makes it possible to obtain topical collections of papers. However, most previous research in
citation analysis treats all citations equally. We therefore refine citation analysis by taking account of
citation types. The results of our experiments showed that our method based on bibliographic coupling
(“BCCT-C”) is more effective than other methods.

In this thesis, we focus on support for writing a survey article and for classification of research papers.

Citation information is also generally applicable to other purposes (e.g., the analysis of research fields and
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the evaluation of research papers). It is also applicable to other genres of texts, such as patents and texts
on the World Wide Web.

Keywords: citation analysis, extraction of citation information, multi-paper summarization,

classification
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00000000000 00o0o0O0o0o00ooooOo000 (Do, 000o0oO0)ooo0Oo.

0pooo0O0O00D000000000000000O0, 4)0000.0000,00000000.

1



2 10 o0d

gobod,bbbogogoogoobo,obog,obboggoobuogooboon.

0000000, ()oooooo0oo00ooooooooooo, (2)uoboooood
Oooo0d0,3)000000000ooDoo0U0UooOCo0. Dobooooooooooo, o
0000000000000 000000000000 1000000000000 [61],
00000000000000000,000000 (1)-3)000000ooooood
gobbbooboboodad. ggg,gbobobbobuouoogooobo,bbbdgdag, g
gobo.gobogobogoboooooogoboooboooboooo,oooooo
gbobob,gdbbbuoooobbbuooobbboaon.

gb,ggdbbogdgobobouoogbbuoggbbboooobn,ggobboooooon
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O0000000000000000000000,00000 (bibliometrics) 00000
O00.00000,000000000000000000000000 (citation analysis)
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000000 (1)000,0000000000 [10,12,4,5], (2)0 0000000000
000000 [41,42),(3)00000000 [20,52]03000000000000.00
00 300000 s00000.00,0000000000,000000D000C000
gboogbbobgboogbbobogobooobobuoooboog,bogboobboa
gboboggboggboogbbogbbooobboob.ooobo,gbbooboobooo
gbobboodgobobobooobn.
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(1) 00,000,000000

000000000000000000000000000000000, GrossdO0O
000000000000 (12 000000, 000000000,000000000
000000000000000000000000.000000000,000000
0,0000000000000000000000000000000(000)000
0000000000000000. 0000000 google (http://www.google.com) O
0,000000000000000000000000000000000000000
00000000,0000000000000000000(000)000000. 0
00,000000000000,0000000000000000,00000000
000000000000000 [46].

0000000 CLEVERO, google 000, 0000000000000000000
000000000000 (5. CLEVERD,00000000000000000000
0000000000000000000000000002000000000000
0.00000000000000000000000000MO000000000000
000000000000000000000000,000000000000000

00000,0000000000000000000000,00000000000.
0000000000000000000000 (Impact Factor)JOO 00000 (Cited
Half Lif)0 0000000 2000000000.

gboboobooogon
gobobobbobobbbotbdodog, oo oboooooboon
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000,000000,(1)00000000000O000oOooOooOooooooooOn,
(2) 000000000000 0O0OOOU0000OO0ODODO, 000000000, OO0
OO000Db0ob00o0boOoD GafieldODOOOOOODOOO0ODOODOODOOOOOODODO
[10,71,22]. OOOOOOOOOODOOOODO 210000000.

gogbboo,gg20bbboggobobb,oodn

100000000000000000000000
0000000000 = (2.1)

(DDDDD,DD 20000000b0b0b0000 )
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gboogdgboog. godg,buogobbgobboodbboooboobboooboba
gboog,bbooobbougbboogbb,obboodobbuoogbbuoobbobo
goobogd.gbboboooo,buogggobbooooobb,ogoboobogo
gobbobbbbododdog,gddgooooooobbboboobbbbooougoo
goboo.
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00, Narin OO, 00 (Science) 000 (Technology) 1000, 00000000000
000 [42. 000,000000000000(00)0000000 (00)00000
00000,00000000. NainOOODOOO,0000,0000,00000,0
0,00000500000000000000,000000000000000000
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0000000000000000000 (32, 13, 68].
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000000 [32. 0000000000000000000000000000000
goboobobbooggoooobb. doooooboboobbuoooooobobooboogd
goooggo.
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ONTTOOOOO00000000000000000000,0000000NTTO000
000000000000000000. 000000,0NTTO00000000000
000000000000000000000000000,0000000000000
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(2)00000000000

goob,gboboogubboouobbgooobbo, booobobooooboboog.
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000000000000000.00000,000000 41%00000000000
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gboggbooggboogbbogboboobboobooobooooboo.ognb, o
gbooobobuodbbobobbbooobuagbbodo,gboobbuogbbodboo
gobob,bbbbbudoooooooobb. ogo,goobbo,bbbodgag
gobobo,gbbobdggobobboogboboboooobbboooobooboag.

gob 22000, 00000000000 bobboooogoboo.oo,bbobbod
goboboggog3boooog.

22 O00O00O0OOOO

00000,0000000000000 (00000)00000,00000000
000000000000000000 (0000)(024)00000.0000000
0,0000000000000000000000000000(00000)0000
00000,000000000000,0000,00000000000000000

00000000000000. 025050000000 (Bond, 1996)[72] 00000
0 (Murata, 1993)[76) 00 000 000000000000000000. (Bond, 1996),
(Murata, 1993) 000, 00000000000,00000000000000000.
0 (2) 0, (Murata, 1993) 0000, 00000000000000000000000
00000, 0 (3)0, (Murata, 1993) 00000000000, 0000 (4) 0, (Bond,
1996) 000000000000000000000O0.

000,0000 (Bond, 1996) 000000 (Murata, 1993) 00000 (2)-(4) 000
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(Bond, 1996)[72] 00 0 C

(1)In addition, when Japanese in translated into English, the selection
of appropriate determiners is problematic.

(2)Various solutions to the problems of generating articles
and possessive pronouns and determining countability and
number have been proposed (Murata, 1993).

(3)The differences between the way numerical expressions are
realized in Japanese and English has been less studied.

(4)In this paper we propose an analysis of classifiers based on
properties of both Japanese and English.

(5)Our category of classifier includes both Japanese jostushi ‘numeral

classifiers’ and English partitive nouns.

0000 O (2)-(4)

025 000000
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gobb. ddgooooobbouoooobbobbboouoogoobboobbogao
O0.00,000000000000000D00OO0ODO (DOOOOODOODOODO)OOO
gbobobog.gobbbooobobbbuoooobb,ooobbboog,bbodgo
gboboboogobobbogobboboogobobuogobobobooon.

(Bond, 1996) 00O OO (Murata, 1993) 0000, 0000000000000O00O00OO
gbbboooobbbuooogbbo.gooob,gooobobobo,gobbbodgo
gbobobuoogobboboooobobbooooooo.

gb,ggbbogobogdgbbog,buogubboobobbooobbuooobobo
O00. 000, (Bond, 1996) 000, 0 3) 00000 “less studied” 000000000
g,0u0gggboboboggobobuoogoboboboooonbn.

gboodboboogboboooboogbobog,uogbbuoobb.ooobooobo
g,0bobuoogbobboodogoobobbuoog,obb,bgoooobbobog
gbo.ooo,gbobbbdogobobooogdgoboooooboboooobo,un
gobbbbbbououoooobobboobobbuoo. oo, gggbobbooboooood,
“use” O “base” O “adopt” OO OOOOOODOODOOOOOOODOODOO.

gboboogooogdbbogoob,gboogbobbogobooobboog, o
gboodbbogbbuoobbooobbodgbobo.oba,boooboogbobo
gbobobdas3sguobbuooogobog.

e type C (0D DODODOD)
0000000000,000000000000000000000,00000
000,00000000000000000000000.0000000000
0000 type C(OOOOOO0)000.

e type B(OODODOD)
00000000000,00000000000,00000000000000
0D000000.000,00000000000000000000000000
0D000000000.00000000000 typeB(OOODOO)OOO.

e type O (DO DODO)
type BODO type CODODO0O0OOODD type O(D0OD)0O0O.

Teufel O [59], 0000000000000 0O0O0O0OD0O0OOOOOO. TeufelO, 00O0O
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() 0000000
() 00000000
(yy 0000000000

O 26:typeCOOODOODOODODO

00700000 (“BACKGROUND (00O)7, “OWN (0000, 00)7, “AIM (00)”,
“TEXTUAL (00D0D0O0)”, “CONTRAST (000DO0O0O000,000000)7, “BASIS
(00,0000000)7, “OTHER (000000))0000000000000. 00
00000000000000000 “CONTRAST, “BASIS”, “OTHER” 0 30000.
0000000,0000000000000C,B,000000.00,000000 3
000000000000000000000. 000,000000000000000
0000000000,0000000000 (000)00000000, “CONTRAST”
00000000000000000000.000,0000000000, “BASIS” O
00000000000000000000,000000000000000.0000
0000,000000000,0000000000,000000000000000
0000000000000000. 00000, TewlelJO0OOO00D0O0O00O

23 0OO00OO0OOOOOOOOO

00000,30000000000 typeCO0000000000000. 0000
O,type COOD0O0O00D0,000000000000000000000000000
00. typeCOODODO0O0000000000026000.02500000,0 (2)0 ()
0,0 (3)0 (80,0 40 (y)000000000. 000, (00000000000
000000000000000000000000,0000000000000000
000000000000000000000000000000000.0(2)00,0
00000000000,00,00000,000000,00000000000000
00000000000.00,0000000000000000000 (3),(4)000
0000,0000000000000000.00000000,0000000000
000000000000000000.
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00,026000 (a), (8),(7)0 typeCOOODDOD0ODO0OOOOO0ODO0OOODN
O, 0000000000000000. 0000, E-Printarchive0ODOO0O0OO00OO0OOO0O
0 “The Computation and Language” 0000 TeX OO O OO (http://xxx.lanl.gov/cmp-
lg) 0000. 0O0,00000000000,000 typeCO0OO0D0OODOSB1IO00000
0.00000000000,0 2600000 (a), (8),(7)00000000000. O
god 21000.

02100000000,0000 typeCOOO00O0O000O0O0()0O0ODOODOOOOO
00000 O0000000000000000000. 00,20000000 (39 %)
0000,0()0000000000000. 0003100 (y)OOOoooooooo
0,20000000. 000, Introduction0 000000, 0000000000000
goddodoooo,obobobbooduouoooobbobooo. ogo, oo
000000000000 (y)Ooooo.

00000,00000 “Discussion(d 0)” O “Future work (0000 0) 00000
O000000D0000. Discussion Futurework 00, D00 00000O0O0OODOO0O
goddoooooooo,bbbbboodooooooobobobobbooooa.

00,0 0000000000 00000DODOO000,00000OoooDoCooOd
O00.000,000000 (y))OOODODODODODODODODODO0O0O0OOOOOOOOOOO. O
0,(7)0000000000000,000000000, “n this paper” O “we propose”
guoodooooobbbbbuoooooooooobooo

24 00O0OO0OOOO

gbbouooobbouooobbbooan.

O21l:typeCOOOOOOOOODOODO

type COOO OO0 00
000000

(a), (8), () 39 % (20/51)
(a), (B) 61 % (31/51)
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21.1000000000000000CCO 10)]00000000ODO,000000000
oooo,0bo0boboobo0. b0, 0b00ob0bo0obbOo0obDd typeBOO
0000000,000000000000000((@OO000O0)O0O0000000
gboboboooobooo.

0000,0000000000000000O0O [42,000000000000000O
gbbbog,bbboogbbbboooobobuooobn.

gb,dboggbuogbboogbbodboobbuoobobooboobboobo
000000000 [20,52,,00000000000,000000000000,000
gbobobbodag. sgdo,obobuouoogobbbboooooob,bbbod
goboboogogo.

gb,u0ggdgboboouooobboaogan.

22200000000000000 (32,,00000000000000000000O
OO0O0000O0,0000bo0oobo0obboo. oo, ywpeCOOOO0OODOoOoOoOOOO
goobbbbbbototbouooodg,gooooooobbbbbbbboouogo
gbooboogo.

gob,bdgggo,bobbodogobobobuogoooboboogo,ugboobod
goobbbbbbouotbouooood,goooooobbbbbbbbouduaooo
ob.0booboobooboobobobob400b0D.

25 OO0

goboob,gd,bbuogoobbbooobbbbuoooobboda.gogooboo
0000000,00000000000000000000O0O0 (0D000,00000)
gbooggbod. gbogooooooog,buogbboobobogbboooooboog
O00000. 00,0000000000,00000000000(00000O0)000
. obooo,gobbbbobbobbbbbbbbbboobobodogduuuoooooo
g.obbogggbbbooob,gggbbbuooobbbooobboooooobg. o
g, gddgggbobbbbbbbdudoooooooobbbbbbbboouaogo
ob.0b0,0b000000000b000b0Ob,4005000000.
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Jooobon

gbooudg,ggbugbooboobboob.oobooboobog,bo,uooo
gboboodgbbuogbobobobooobbuoobbuoobbo,0oboodgbb 3100
gobo.oog,0bbbdgobobuooggoobo,goobobbbooobobobogn
gbobobod. ggobbooogb 3200, 0b0bbo00obbbogs3.3bbobudgg
goboo.gg,bbgodgbbuggbbobuooobobboo.bbbuooobbboo
gob3400000. 0035000000 b0o00aag.

3.1 O00ooooooooobognn

0000000,00000000000000 E-Print archive D “The Computation
and Language” 1000000 TgXOO0O 39500000. 000000000000, 1
0000000 1810 (7167/395)0000000000. 00000000000000
0,00 E-Print archive 0 000000000000000000000000. TEXO
00000000000000000 bibliography 000, 0000000000000
039500 TgXOOOODOO000000000O000000.

0 3.10, TeX 0000 [72)(cmp-lg/9608014) 000000000000 0000000
00. (7200000 [76)0000000

00, E-Printarchive 00000000000 fip000000000000000. O 3.2
0000000000000000000. [72)(cmp-lg/9608014) O [76](cmp-lg/9405019)
00000000000000000,03100320000000000000000

19
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OoOOoO0Od. o000, bibliography DOODOODOODOOOO0ODOOOOOOOOOODOO
000 (Coo0oD)ooo0O0O,000000000000000ODOODOO0O00OOO
gboboodgbobuogoobbg,bbugbbuoodgbbobobboobbooob. oo
OO0O000 bibliography DO OODOOODDOOOODODO0OODOO0ODOOOODOOO, OO
O000000000O0O00. 000 o000, 0000000000ODOOO0O0,00
gboog,buoogobbodgbodg.gbbugbuoobboooboogboogbobo
Ooo0o.0obOo,0 310000000 bibitem OO 30000000000000O00
goobogdgobbobuodoooobob,ggoobbboooobobobooog. g 31
gbobboogoboboboooon.

“Murata”, “Masaki”, “Makoto”, “Nagao”, “Determination”, “of”, “referen-

W "

tial”, “property”, “and”, “number”, “of”, “nouns”, “in

O0OO0,0000000000000 E-PrintarchiveDOODOOOOOO0OO andO0OO0O
0,000000000000000000000,9%4 % (94/100000000000.

\bibitem[\protect\citename{Murata and Nagao}1993]{Murata:1993a}

Murata, Masaki and Makoto Nagao.

\newblock 1993.

\newblock Determination of referential property and number of nouns in
Japanese sentences for machine translation into English.

\newblock In {\em Proceedings of the Fifth International Conference on
Theoretical and Methodological Issues in Machine Translation (TMI~’93)},

pages 218--25, July.

O 3.1: TRX O OO O OO bibliography OO 000000

\\

Paper: cmp-1g/9405019

Title: Determination of referential property and number of nouns in Japanese
sentences for machine translation into English

Author: Masaki Murata, Makoto Nagao

Comments: 8 pages, TMI-93

\\

O 3.2: E-Print archive 00 000000000000
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000000000 (60)000000000000ODDOODOD.

e I00,000000,0000000DDCOOOODOOOOODODODODO (30).

e 1OODODOO bibliography DO ODDOOOODOD, DO0O0OO0DOOOODOOOO,
O0000O000oooooooooooooooo 30).

gobogoo,ggobooggob,gogbboooooobuoooboboa,bog,
goobbbbbbbbbouuuooooooob,oobbbbbbboouuogo
000000.000,000000000000000000O0O0O (booooOoOoOo
000)000000000000O0OO.

3.2 OOUOOoogn

000000000, 0000000000000, 0000000000000 oo
O00000O000,000000000000D0000O00O0DO0ODODOODOO.0O0D0O0O
000000000000 (1)ooo, (2)oooo, 3)oooooo, (4oooooo,
(5)00,(6)0000 600000000000 0ODOODOO0OODOOOOO,0000G60O
O000000,000000000000D00O0D0O0DODOO.

OO00obOobobooooo0o. oo, 0bob0oboboobooobob 20000000
0.00000000000nwordgramOO0O0O0,0000000000000. 00
O0,000000000000006000D0O0O00O0DO0OO.DO00O06O0ODOODOO
O0000,0000b00080000Db000b00g. OO0, n-word gram OO0 0O0
O,000,00000000000.03.100000000A0.

O0,00000000000000DO000D0DO00O0 33000. 000,0000000
00000 101000000,00 (paragraph) 000000, 00000000000
O0000.00000000000,00000000000O000DO000O0DOO0DOOOO
OO0000,000000000000D00000000000O00. 0000000000
0 34000.

0340000, “FIRST SENTENCE’ 00000000000 O0DOOOOOO, “LAST
SENTENCE” OO0 O00O0OO00O000O0D0D0DODO. OO0, “this.cue”, “but.cue”, “we.cue”,
“they.cue”, “and.cue” 00000, 0 33000000000 «1)oOoo», “«2)00o0oOo”,
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g 31l:0b0000obobodadd

(HOoOoO For this, For these, On this, On these, In this, in this
in these, In these, This, These, Therefore
(2) DO OO | yet, less, but, in spite of, unlike, rarely
in contrast, although, Still, Nevertheless, instead,
despite, irrelevant, has not been, not attempt to
not possible to, this is not, but is not, less, has not, have not
(3) 00O I, in our example, our analysis was, our analysis of
by using our, in our work, our analysis is,
to our concept, our analysis, our work
our example, using our, we
(4) 000 they, their, them, he, his, him, she
her, hers
(5) OO And, Furthermore, Because, Again, Additionally, Such,
In such, So
(6) 00O difference between, defect, drawback, impossible,

Using, we incorporate, in the implementation,

is implemented, first, second, theory, theoretical,
origin, based, base, basis, adopt, apply, applied,
foundation, fundamental, radical, element, underlie,

underlay, underlain, underlying, In particular, follow
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( starr )
v

ZIROMET 2B 2 A7)
(B D BTS2 32 S s Bkl &9 %)

v

Z R Frfli ) L— )L oD 3 H

L—ILi g, =X

. YES
Z W AT s i (2 4D > 727» 2 ‘

*NO

Z Rl P fise i 22 Z ey & U Chlidg
U033 0000agboood

1 FIRST SENTENCE O this.cue 000000, 000000003.

2 FIRST SENTENCE O but.cue UODOOODO,0000000O.

3 FIRST SENTENCE O and.cue 0 OO0D00O,00000000.

4 LAST SENTENCEOOOODO butcue0ODO0ODOOODODOOOOOODO.

5 LASTSENTENCEOOOOOOO butcue 00000, 00000000000.

6 LAST SENTENCE O we.cue DO OO0O0O0O, 0000 weche OOODOOOO, O
googooog.

7 LAST SENTENCE O wecue DO0OOO0O0O,000000 weODODOODDOO,O
gbooboggboogoo.

8 LAST SENTENCEDO we.cue 0000000, 0000000000000000OO
ugbobogbogoobad.

9 LAST SENTENCEOOOODO and.cue000O00O,00000000.
10 LAST SENTENCEOODOO theycueOOODOOO,00000000.

11 LAST SENTENCEO OO OO this.cue DO DOOOCOO,00000000.

U 34: 00000000040

23
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“3)0o0o”, 40oor, 45000 (000”0000 0O0OD0O00O0. 0001100
gobboboooo,bbobuggooao. oo, ooob nobooboobodgoo
gobbbbobobouduoooobobbobbouooooooobbobob. ogo, 1100
000000000022 000000000000 o0oon,00000ooooon
gobooboboodggg. obbbodoooooboboobboooooobobooboog
34100000

3.3 Uoooonon

O0000D0,0000000000 “However” ODDOOODODOO, 0000000
0000000000000 0ooooOoOn (typeC)OOODOOO. OO,00000
“We use” 0 “We adopt” 0000000 OOOOO,000000D000D0O00DODO0OO
0000000000 (typeB)ODODDOOD. 0OO0O0,000000000,00 “However”
O “Weadopt” OUO0D0O, 000000000 OOOOOOODOOOOOOO,000D000
0000000000000 00O00bO0o0obOoobOoDoOooDoOooDooog.

OO0, 0000000D0DOOOOODODODODO. ODOoODbODbODbO, Do0ObObObODbObODb0O.
BiberOO, 00000000 “Introduction”, “Methods”, “Discussion”, “Results” O 4 [
Osection00000000000000,400 sectiond00000000O0O0ODOODOO
00000 (1. 00000000000000000 section00000. typeCOOO,
0000 “Introduction”, “Related Work”, “Discussion” OO OO 0O. OO, type BO OO
00O, “Introduction”, “Experiment” [0 section 0 00 0 O O . E-Print archive O O O 395 O
00 section 0 O n-word gram 00 0, 00 cost criteria [21] 0000000000000
O00D000000o0bOoboob. n-wordgram OO O OO0O, 00000000000
O00. 00,00000D0000DO00DODO0ODODOO. OOoDOO0oOooObOoOoooooo,
O00000000bO0oooooooobooD,typeCOO 760,typeBOO 84 00,0
0000 00o00obOo0ob.oboboobo g2, 033000,
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032 typeCOOODOODOODO

25

although the
however, ... they
However,
But

but is

but they
but she
Instead,
that is not
was not
might not
should not
need not

is too

they do not
not provide
not enough

more difficult

, although

recently ... however

however, the
but a

but are
but their
but her

In spite of
not be
were not
will not
can not be
not always
has not

he does not
not cover
less studied
a difficult

Though,

, however
however, that
but the

but rather
but he

but it

does not

it is not

it does not
would not
could not

not have

little influence
she does not
not in effect
difference from

difference between

however, ... our
however, ... not
the only

but it

but no

but his

but instead

did not

this is not

may not

wouldn’t

(citation) ... can not

have not
that do not

not require

more efficient than ... (citation)

different from
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033 typeBOOODODOOO

based mainly on
, based on
Based on
assume

use ... to

Using the

we used

Making use of
are described in
mentioned

And

support

For ... reason
are needed to
follows

we investigate
available for
adopt

we consider
refer ... to

implement

based on ... in
this ... based on
the basic
widely used

can use

is checked
result
advantage of
accord with
benefit

We argue

is given in

we ... influence
been given
following

to consider
apply

We adopted
extended to

referred to

is based on
employ
underlie

has used
used as a

we use

make use of
we describe
accorded with
beneficial

In such

are given in
assume

a given

we believe
which can be
applied to
extend the
expands

This ... importance

are based on
invoke
underlain

used by

by using

We will use
made use of

is described in
correspond to
we introduce
we present
offer

is needed to
given the
implementation
the possible
application to
we extended
expanded

This ... important




3.3. Uooouoogn 27

sub reference_type_decision($@){ # OO DO OOOOOOODO
($citeline,@ra)=0_; # $citeline : OO O OO
# Ora g0, 101g0ggogo
# type C 000000
for($i=1;%$i<=3;$i++){if ($ral[$citeline+$il="/However/]){return(C)}}
for($i=0;%$i<=2;$i++){if ($ral[$citeline+$il="/ less studied/]){return(C)}}
for($i=0;$i<=2;$i++){if ($ral$citeline+$il="/In spite of/]){return(C)}}

# type B 00DDOOD
for($i= -2;%i<=0;$i++){if ($ral[$citeline+$i]="/ based mainly on/])
{return(B)}}
for($i= -3;$i<=0;$i++){if ($ral[$citeline+$il="/ apply to /1){return(B)}}
for($i= -2;$i<=0;$i++){if ($ra[$citeline+$il="/Using the/]){return(B)}}

#B, CcOU0DOODDOODOO type O

return(0) ;

U35 0b0ugugpooboggoon

00000000000000000000.00000000,03.3,0320000
00000000000 O00000. 000000000, 0000000000000
0000000000000000000000000000000,00000000
00000000.00000002000000000000.0000 typeCOOO
O00000O000,000000 typeBOOOOOODODOOOOOOO. OOO,B,CO
000000000000000000000 typeOOOD. 000000000000
000000000, type COODOOOOO 760, type BOODOOOODO 84000. O
0000000000000000000. typeCOODOODOOO 76000000000
000000000000000000. typeBOODODO 8400000000000. 0O
00, type COOODO, type BOOOODOODOOODOOODO type0OODOO0O0OOOOODO
type BOOODO, type COODODO0O0O0OOOOOD typeOOOODOOODOOOOODO
000.0000,00 typeCOODO000O0OO0O00OOO0OOO0OO0O0OOO, type C
O,type BOOOODOOOOOODOOD,0000000000000O0C0COD00O00O00OO
Otype OO0O0. 00000000000 OOOOCO 35000. 0000000000
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000,10 100000000000000000,0000000000000000
000000,00000C, B, 00000000

3.4 00

3.4.1 UOOOOOO

0000000000000000000,000000000000. 0000 (3.1)(b=1)
000 F-measure[66] 000000

(1+v*)PR

3.1
»P + R (3.1)

F(F-measure) =

obog,p,ROOCOOOOODOOOO.

0000000000000000
ROOO) = (3.2)
000000000000000000

0000000000000000
P(OO) = (3.3)

gbobooogoboood
gbobouoooon

goooggooodg,boggboooob1g1obboogobobog,buoooboba
gbbobbodoogoobbbbbuodg oo, bogooobobbog
gbobob,d0dgbobbboduooobbboooobbbboog. 1sobbuodg 100
O00000,5000000000,300000 (300 Cross Validation), 1000000
glibooodgbbogbooobooobb. gb,gobbogoboboogbog,boo
gbbbuoogobbbooobbbooad.

gb,bbouuogobobbooo,3bbbbougooobbbo. ggbbbbod
00000000ooo0o0ooooO, 0000000000000 (Dooooo ). oo,
goobbbbbbotbotbuoooooooboob,oobbbbbbbbuodudaogo
000000000 (o000 0 2). 0000000000000, 000000000
00000 10000000000000(@0OoO0o0oo 3).
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03400000000 (300 Cross Validation)

000 (%) o0 (%) F-measure
0 ||ooo (ooo) 78.0 (174/223) | 87.0 (174/200) 0.823
O |000 (000) 75.5 (80/106) 83.3 (80/96) 0.792
O |000000 1(0ooooo) 54.7 (58/106) 100.0 (58/58) 0.707
1 |0D00000O 2@O00) 100.0 (106/106) | 13.1 (106/807) 0.232
000000 3(0000000) | 88.7(94/106) 59.1(94/159) 0.709
0|ooo @oo) 81.0 (171/211) | 87.7 (171/195) 0.842
O |000 (000) 66.9 (79/118) 88.7 (79/89) 0.763
O |000000 1(0ooooo) 44.1 (52/118) 100.0 (52/52) 0.612
2 |000000 2(@0O00O) 100.0 (118/118) | 11.2 (118/1049) 0.202
000000 3(000ooono) | 79.7(94/118) 68.6 (94/137) 0.737
0|ooo @oo) 78.1 (175/224) | 86.6 (175/202) 0.822
O |000 (0og) 81.0 (85/105) 79.4 (85/107) 0.802
0| 000000 1(0000ooo) 53.3 (56/105) 100.0 (56/56) 0.696
3 |00o0ooD 2@O00) 100.0 (105/105) | 11.1 (105/948) 0.199
000000 3(0000000) |86.7(91/105) | 63.2 (91/144) 0.731

g3s bbugggbbouoogbboaogan

1121345678910/ 11
OO0 1 || x| x| x| *]*]*]|=* *
OO0 2 || % | %[ %] *] x| *]|x* *
Ooo sl x| x| *]|* * x| %

(0000000000000 000000 3400)
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@1
1. The knowledge base supports the construction of the task model discussed above.
2. It is an hierarchical structure implemented in loom [Macgregor, 1988].

@ 2

1. As Melamed [Melamed, 1996] observes, SABLE’s output groups naturally according to
“plateaus” of likelihood (see Figure 1).

2. The translation lexicon obtained by running SABLE on the Answerbooks contained 6663
French-English content-word entries on the 2nd plateau or higher, including 5464 on the
3rd plateau or higher.

U 360000000000

o000 34000. 0 340000,0000 Fmeasuwre OO OOOOOODOOO 3
gogobbbobbobbbbobooodoo,goooobbbbbbbbbbooouuoogo
go.

0350, 000000000000 DODODODOOOOO0OO00OOO0. 00D YPLAST
SENTENCE DO we.ccoe UODODO0O0O0O, 000000000 OOODOODOODODODOO
ooobobob.obobobobooboboboobob.obo,40b00b00d
gbobob,0d0s8bbduilobbuoooobobuooodgooog.

0360, 0000000000000, (0 1)0,0 20 [Macgregor, 1998 0 00O
000,000 1,20 [Macgregor, 1998| 000000000000, 000000000
OO0 20000000000. 00000020000 “OD00ODOODO 10 “he task
model” OO0O. OO0, 000000000, “vOO0D00ODOOOO. 00000, “It" 0
0,00000000000,00000((CO0O0)0O,00000000,000 “t”0O
gogobbbbbbotbotbouooooodg,goooobbbbobbbbuoudaogo
ooo. 000, “roobobo0boobooboobooboobooo.

(0 2)0000000000000000.(02)00,0 10 [Melamed, 1996] O 0 O
0000,0 1,20 [Melamed, 1996) 000000000000, 00000000000
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010000000000, 0 20 “The translation lexicon” OO OO O, 0 10 “plateus”
O000000000,000 “he”0,0000000000D0DO0DO0,0000000
O000,00000000000DO00DO00000O0,“v"O000,00000000000
oOooooooooooon.

0000 2000,0000000000000C00C0COO,000000000 (¢ 0O
“he’ 00 O000O0ODODOOODOOOOO)DOOOOO.

3.4.2 0O0OOOOOOO

0000000000000 00000000000,000,000000. 0 (34)(3.5)
OtypeCODOOOOODOODOODODODOO.

OO00ooooD wpeCcOoooooOg

00000000000
000 = (3.4)
0000000000 typeCOOOO

oooopoono wpeCcOOOOODO

ggbbooodgooo
g =
O00O0oobD wpeCOODOOODOODODOO

(3.5)

O0ob0oboooo,0b0b00d0b0obo0b0boboooboogo 320000, 0o
O02200000000,00 1000000000 OD0DO0DO00D00O0O0ODODO
O000000 360,0000000000000D00O00DOO0O 3.70O0O.

000000000000 000. 000000000, wni-gram 0000000, OO
Ouwi-gram 0000000000000 O0DOODOODOODOOODOODOOO.OOOO
0000 3900 “not” 0 “but” 0000000000000 0OOOOOOO, “not only
.. butalso” 0O0O0 “not” 0 “but” OO0DODODOODOODOODOODODOOODOO. OO
0000 “not” OOOOOOOOOOO, “can not”, “could not”, “might not” 00 0O 0O O
bi-gram 0000000000000 . OOCOOO,0000000 (0 66%)00000
Oo0oOoooooo.

0370,000000000000CO0000OO.0O 10000,00000000,0(O
1)00000 [McCord, 1993|000 00000ODOODOODO. (0 2)000,0000000
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0 36: 0000000000000000000000 (282)

000000 ||00000
oooooo || 00 (%)
C| B | O

000 [ C 46| 2| 1] 93.9(46/49)
1]105| 13 | 88.2(105/119)
000 [Of 3] 8|103| 90.3 (103/114)

us)

90.1 (254/282)

037 0000000000000000000 (100)

000000 ||00000
000000 |00 (%)
C|B| O
ooo |C| 12| 0| 4] 75.0(12/16)
21 25| 5| 78.1(25/32)
000 |O| 1| 5| 46 | 88.5 (46/52)
83.0 (83/100)

w
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@1
1. Thirdly, our method is a generalization of the strategy employed by [McCord, 1993].

2. Our comparisons are more global and therefore can result in more effective pruning.

g 37 o0o00guoooodad

0000000000000.0000000.000, 0[McCord, 1993]0000000
0000000000000 bO000bO00bO00o0DDOD00oo0DOo0O0,oboOooOoboOo
D000 typeCOOOOO. OO0,00000000000¢tpeCOOOODOODOODOO
O00,00000b000b0b0o0obuo0, 000D typeOOUODOOODO. OOODO
000, “generalization” [0 “more global” O type COODDODOOOOOODOOODOOO.
O00,00000b000bbobo0boobooboobooobooooo.

O0000,000000000 “ypeB”0 “ypeC’00000O0O0O0OOOOOO
O, 0000000000000 b0oobooboobooooooo.

3.5 U000

gobobogogoboood

0000 (32]0000,00000000000000000O0O0O00OOO0OOO0
gboooggboodgbo. obobooooo,bbuobboobboobboobbon
gbooggboogbodg.oboooboooboooboooboooboog,uo
goboboogobbooogo.bbbooobbbuoooobbuooogoboooa.

gbobboogobboogon

goo,dbbuodgbobuoodgbbuoooboogb,ugbbbooobbuoobbbo
OoooooooOoOoOoo0 [17. 00000 0oooooooo, 000000000000
Ooo000ooOobOo,00ob00b0ob0obooooouob0. obg,bA12. DOobOOoDbDOoD
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OB46. OO0 OOO0OOoOOobObOoobObooboooboooobo,oobboboboooo
obooooobooobo,bo0oboobooboobobbobobobooobnoo.

Teufel 0, 00000, 0000000 argumentativezone DO O DOOOOOOOOO0O
000000000000 [B9). Teufel 00O OO0O0O0DO0O 70000000000, 00
OO0000000DbO00Db0O0O00 “CONTRAST”, “BASIS”, “OTHER” O 3000000
OO0.000o0obooboboboooo e, B,oooooooo.

Teufel O , argumentative zone 0000000, 00000000, 000000000
00,000000000000,00000000 (Beginning, Middle, End), 0000,
000000 (tfYdf, 00 00000)00000000000,000000000000
00000 argumentativezone U DU OO ODOOODOO0OOO0OOO. O0OOO, argumentative
zone 0000 70%0000000000000000. 00O, “CONTRAST”, “BASIS”,
“OTHER” 00 000,000,000050% 000000000.

Teufel UOODOOODODO E-Printarchive 0000000000 0OODOOO. 00,000
0000000000000000000,0000000000000000O (83%) O
Oo0O0,00b00000b0.00Do0b00gO, “CONTRAST?, “BASIS”, “OTHER” O,
U0 argumentative zone U D DD O UOUOOO0OO0ODO,0D000000000O0ODOO0O
0000000000000000000O0000O0O0O0O. 000,00000000
0000000000000 (000 [15,29)0000000, “CONTRAST”, “BASIS”,
“OTHER” O ODUOODOODOOOOOOODODOD.

3.6 00O

0000,200000000000000000000000000. 00000, E-
Print archive 000000000000 TgXO0OOOOOOOOOO0OO0O0OO0OO0O00OO.
00000000,(1)000000000000000,(2)0000000,(3)0000
0000000 3000000000000. (1)0, TEX O bibliography 0000 000
00000000000000,94% 00000000, (2)(3)00000000,000
0000000000000, (2)00000,6000000000000000000
000000000000000000000000000000.0000,00000

0p,0000000 “OWN"(00D 2/3)00000 91%, 00 81% 0000000000000D0
oo,“owN 0000ogoooooooooooooooopoooo.
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00000 F-measure 0 0.800000000. 00, 3)00000,000000000
gbooggbooggboa,buogbbudgbbuobbuooobuoo. obooboobooo
00008% 0000000000. 0000000000000 00D0ooooOO0Oo
gbooogbobobodbbogobbooooooob,og,boggbbuoonbobooa
gbobobood,bbdgoobobboooobobooooboog.

3.7 OUOOO0OO
2000000000,typeCO000000O, 0000000000000

() D0D0OOOO
(f) DOOOOO0OO

(yy 0000000000

gobobobboboobbbobobodogg, oo oboooooboon
guboboob.ogb,bboobugbodobooboobbobboobogoood,
gooboggoboob. oo, bbuogodgobbooooob,bogoboobogg
O00000000000000000000 [32,000000000000000000O
gboooo,bugbbodbboobuoobobuoobobbuoobobbbbobbon
goobbbobobbbtbotbdugooooobo,gooobbbobobbbooougog
goooggo.

go,gobbbob,2000000000000040,000004000bboboo
googgobobog,buogobooggbobuoobbooobbuogbo. oo, oboon,
goobbbbbbouotboduooooooooobobo,bbbbbbbbodudaogo
goooboobbbob. oguda,bobobbbbbbbboooboguduuuoooooo
g,bdggbbdggbodgoboogobogg,bogbbuoogbboobbooa
gbobbobotboggooobobbboboduooooobboboobooda. gobbobbood
gb,udodggbbboogbbboooobobuoogbn.
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] 4[]

Jogobobobboobobobobooddd
] [

gouog,ggbooogbouogboogbuodgbuooobuogbooobo.gb, 410
oboobooboobooboobooboob.42000,000000000D00
gobobooggobob. 43000, gbboboogoobbobooooobooog
gob. 00,44 000, 0000000000000 000oobboobobboboodgoao
ob,4500,0000000000000000¢0.

4.1 0OQ00OO0O0OO0O0OO

g, oo, oo ooooobbbbboboboboboooooog.
gbo,bbouoggobbbodoooobbobuoog,obbobbuooooboobo,bd
gobobuoogobbboooobobbooooboboouooonboo.

gboboogobobuogdbobuogob,ggboogbbbooobbuooob,gnoboa
O00,0000000000 (D000)DOO0ODOO0ODOO0O0O. O0DODDOO0OO0O0OO00O0O0O0
gbobobog,bbbooobobbbuoooobbooooobbobuoo.oob,od0o
0000000000000 0000000O0000D0ooooooOo 9. cooooo
gbooo,bboggbbuoggbougbbboobbboobbooob,obbobo
gbboggboggboogbboogbooobb.oob,obboobobooobooboo
gob,ggdgbobobdgoobobuooouobbbuoogbobooon.
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goobgdbbogobogoboogbobogbbog.bbooobboobb,obo
gbooboggoobodbbooobboo,bogobbogooob,gbboobboa
0000000000000000000 9. 0000000000000 000O0O0,
gboggboggboogbboog,ggbbuobbuogobuo.gbboobooboo
gbobooggooobodbbog,boggbbogobbuogobbooooboo,gboa
gboogbbobodbbooobbda,bbuooobbuogobobbooo,uobboo
gobobogoooo.

gboodg,bogdgbbodg,buogobboobbuooobboobbo.oobog,
gooboogggbooo,gbbbuggubbooo. ggb,bogoboobogg
gboogbbobod,bugbboodgbbooobbog,buoogbbuoobbobo
0000 (0000)000. 000000000000, 00000000000000
000000 (00000)00000000000000ooooooDO.0boooooo
gbbboogobbbooobbbbooobobbooooboog.

4.2 OJ0O00OO0O0OO0OOO0O0OO

0000,00000000000,00000000000000000000000
0000 (000 [8,47,23,59,29)). 000, 000000000000,0000000
000000000000000.00,0000000000000000000000
00.00,000000000000000000000,0000000000000
0000000000000000,0000000000000000000,0000
0000000000. 0000,00000(00000000)0000000000
0000000000.00,000000000000000000000000000
0000000000. 00000000000,000000000000000000
0000,00000000000000000000000000000000000
0000000.000,000000000000000,0000000000000
00.00,0000000000000,0000000000000000000,0
00000000,000000, “we’, “they”, “n this paper” 00000000000
00000,00000000000000000 [40)000000.000,00000
00000000 4100000000000000.
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() 00O0O00O0O0OO0O
(b) 000000000

(b)-1 0000000000000 00

b)-1-1 DOD0OO0O0O0O

b

)

(b)-

(b)-1-2 0000000000
(b)-1-3 0000000000
)

(b2 00000000 OOOO

(¢ DOODDDOOODDOODODOODDOOODODODOOODOOOOO

4.3

4.3.1

U 41: 00000000000

Ooon

ooooobboooooobod
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goo,dbbugoboggbbuooboogbbooobbuogobooo,bbda
O000000000000000 [18)(0 4.1(a)). OO0ODODOOOOOODODOOODOOOO
goobbobobboouogdooooobbbbbbbooouoooooog,oooao
O000000000,0000000000000000C0OO0000O0ODOOO0O (O
41(b)). 000,0000000000000O00O000O0O0OODOOOOOOO,000
gobbbbbugoooobbbbuouooobo. bbouooobobobbbodago
gboboboogobbobooobboboogn.

gobbbbbobbobbboodgoog,guugooooooobobboobobooboo

00000000 [43,44). 000000000 0OOO,0000000000.

e ODODD,0OOLDLODLULULULOO0OOLODLDODLODDLOODOD. ODDOO,DbO0O
gbobooogoobobooooboog.

e 0 41(c)000D0,00000D00O0O0O0OO0ODOOOODODOODODO,00DODODOO
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goboooogobboogoon.

gboo,dbbuodgobuogdgbbuooobo,gbboobbbodgbbuoobbbo
goobbbobobboood,bbbugooooooobbbbbbbboudaogo
gbouodbbodgbbuogbooobboobbo. gb,gobbuooobboooboba
goobboboo,bbbobobbbbbdoooooooobbbbbbbboduuooo
gobob.ogobb,uogobbbboduoobbobooogoboog.

4.3.2 0OJ0O0O0OOOOOOOOOOOO

00000,00000000000000000000000000 [36, 62, 63, 25, 35].
000000000000000000000,0000000000,0000000
0000000000000000000000000. 00000000000000
000000000000000000,000000000000000000000
0,00000000000000000.000000000000,0000,000
000000000000000000000000 7000000 19820-1993000
00007000000000000000000 (3. 0000,0000000000
0000000000000000000 (00,000001([63)0000000.
0000,00000000000000000000000000000000000
00000000000000000000,'000,000000000000000
0000000000000000000000000000,00000000000
000000000000,0000000000000000000000.
00000000000000000000000000,000000000000
0000000000000000000000000.000000 Lightd [25], 00
0 [62], Mulrow 0 [35]0000000000,0000000000000000000
00 [25 11000 [11,0000 [35, 450000000000,
0000000000000,00000000,00000000000000000
0000000000000000000000000 Goldsemidt 000 [11)00 4.20
000.00,000000000 MurowOODOOODO 430000

l00pDO000000000100000000000000000,0000000000000000
gbooobooooooboo.obo,0b0booboobooooobooobooboo,0booboobooogon
gboooooooobooboooa.
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(Goldsemidt, 1986) [11]((0 0, 1994)[62] 00O 0O)
() 000000000000000000,00000000000
0oo
(2) 000000000
(3) 0000000000000

(4) 00000000, 000000000DODOOODOODOOO,00
gboboboboodgobobod

U042 00000000000000

(Mulrow, 1987) [35]((0 0, 1994)[62] DO O O)

() DOoooooooopooooooogo.
(2) DO0O00O0O0D0OODOOO,0000DOCODOOOOOOOOD.

(3 DO0000O0D0ODOoOCOOO0,0D00DDO0OO0O00U0OODODOOOO
gooboggoobooboad.

(4) 0000000000000 00O000O0ODOOOODODOO.

(5) 000000000000 0ODODO.DOOODODOOOOOOODOO
gboboboooobbbogd.

() D000ODCODO,DO00000DOOO0O0OD. DOODODOOOO
gboooogo.

(7) D0DO0O0DO0DOooOoOoooooooog.

() 0000000 DOOOOO0OO0DODODUOOUDDOOODODO.

U 43: 0000000004ad
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0420000, ((2)00 4100000000000000000000(() 00000
oooooooooO. 00, 3)00o000 4100 (M) 000000000 OO0O00OO
O.ggbobogogobgoobobooboboobobooboboobo,4400D00,
0420 (2)0 3)0,00000000000000O0O0O0OOOODOOOOO.

0430000,0000000000000000000O0000O0D0O0OD 10000O.
gboogbuoobogbbobbobbodob,bbobbooboobuooboobobo
gbobooogobo.od,bbb3sguobbugob,gggbbobouoobbogag
gbuogbuoobuoobbobbobbodb,bbobboobogbuoboobbo
gbouogob,gubbdoggbbugbobboobobobogob,ogbbooobboa
gobobod. bdgogbobobodooobobooog,b430000obooobooa
gbobbuooggobobogood.

4.4 O0O00O0OO0OOOOOOOOOOOOOO

04100000000000000000,00000000000 ()0D0OD0OOOO
0000 (b)-1-23000000000000000000,0000000000000O
go.

4.4.1 0O0O0O0OOOOOO

000000000000000,0000000000000.0000000000
0000000,0000000000000000000000000000000. 0
00,0000000000000000000000000000000000000,
000000000000000.000,000000000000000000000
00000000.00000,00000000000000000000000. 00
O,type CO0O0ODOOOOOOOCOOOOOCOOOOD. OO0, OtypeCOOODO
000 “0000000700000000000000000000000000000
00000. 0000000000000, E-PrintarchivvO0000000000. 000
0,0000000000 typeCOODOOOO0ODOOOOOOO0O0OOOO 310000, 29
0000000000000000000000000000002 0 440,00000

Dp0D0D000000,00000 580000000
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QO wwHEs (0 UHTOHRD
S C type@ BT LM O 36 EAE SO B

U044 00000000000

00000000000 (0000000000000 o,000o0o0O000).

4.4.2 UO0O0O0O0OOO,000000

type C0OO0O0000D0O00000 (026 0,00000000000 (0 41)0
0000000,0()0000000000(h)-1-1(000000)000000000
O(b)-1-2(000000)000000000,0(4)00000000000() 0000
0000(b)-1-3(000000)0000000000000000000. 000,00
0000000000000,0000000000000000000000.

00,000000000000000000000,000000000000000
0000000, 0 2500, (Bond, 1996)[72] O (Murata, 1993)[76) 0000000000
000, 0 450, (Murata, 1993) 000 O (Bond, 1994)[73] O (Takeda, 1994)[78] O O O
ooooo.

(Bond, 1994) 000 (1) 00 4100 (0) 0000000 (8) 0000000000,
0(2)00()000000000000000. 00 (Takeda, 1994) 000 (1)(2) 0 ()
0,0 3)0 (8)(y)00000.200000 (a)(B)(y) 00000000, 00 (Murata,
1993) 00000000000000000000000000.00000,00000
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(Bond, 1994)[73] 0000

(1)Recently, [76] have proposed a method of determining the
referentiality property and number of nouns in Japanese
sentences for machine translation into English, but the
research has not yet been extended to include the actual
English generation.

(2)This paper describes a method that extracts information
relevant to countability and number from the Japanese text
and combines it with knowledge about countability and

number in English.

(Takeda, 1994)[78] 00 U

(1) Another example is the problem of identifying number and
determiner in Japanese-to-English translation.

(2)This type of information is rarely available from a syntactic
representation of a Japanese noun phrase, and a set of
heuristic rules[76] is the only known basis for making a
reasonable guess.

(3)Even if such contextual processing could be integrated into
a logical inference system, the obtained information should be
defeasible, and hence should be represented by green nodes

and arcs in the TDAGs.

0 4.5: Murata 93] 0000 typeCOODOOO
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0000000000000 0000 (Dbooo0o0oo0)0DoooooooooooOoO
0000000000000 000.00,04283)0000,000000000000
gbob,dgdbbbduooobbbuoooobbbooobbbobooooon.

4.5 O0OO00O0OO0OO0OOOOOOOOOOO0OOO0OO0

jooboooooooooooobo,b0o0oooooooooooOoboOobOoboOo.ooo
O00o0oo0oo0oooooonb 46000. OOOO0OO0OO0OO0O0OO0OO0OO0OO0OO0O0O0 200
O00000. 0000000000000. 0000000000000 PRESRI(Paper
REtrieval System using Reference Information) 000 00. 0000000000 20
ooooooooo. oooboOooooobobboooo,0bobb0ooooooooooo
O00ooOo0O0o0booOo00oo0O.0000000000000. 0000000000
Oo0OO0OD000, E-Print archiveUOO0OO00000000OO0O0OOOOOCODOODOOO,O
O00oo0oooo0oooooOo0o0oOooooOoOoOooobooO. booooOoboooono,no0
O00000000000000000000O0D0.

ooboooooooooooobooobooooooo0. oooooo,bobob0b0000, o
000000000000000000O0O0oOOoOO00O000O00000. 0000000
OooooooOo,30b00ooboooooboooooooobooooboooooond
OO0O00. 3000000000000000 typeCOOOOOOOOOOOOOOO
oooooooooooboobbooo00. oo0,0o0bb000000o0o0oOooOoOo
Oo0ooooboOooooooocooooOo,o0oon typeCOOODODODOOOOOO

FoU— RICEBMsR | | R AT A
v PRESRI
ZIBI TR 2 F Wz am SR RO ERRRORE
= BRI OM
B S DB A Y - BIRE A T OWE
HEm L DBRT 77 & Fo~o .
Abstract, SIREFOLT | & o %:/;\ ;_mjiﬂ’ﬁﬁﬁz

046 0000000 0ODOOOOO0
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Fran | R | ERY e )| Do e = Frain | N ) ET | o ) Do cwzr =T
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TR L |
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Warlous sofutions 1o ghe prodlens of generaning arocls gl posssv e pronouns sl
deserminimg couniabiligy and mimber haee been proposed wited Morais 1993
Crersish: 1994, Boml: 19950 |

The differences beteren the way mumeric s epressions are realized in fapanese and
Ervglish b besss b atuilied sefle{ Anihioks: 1950 )

In hie paper we propose an analeis of ol asd e ased on propertes of both
Fapaness anid Erglish,
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Raen iy, svarmiaiie] Masaia 19538 } heve propossd 8 methed of detarmining the
referenizalivy preperty ard munber of nouns in Japanese sentences (or machine
tramalaticn intn Englidh, Bl the ricarch Bas niot pet boen etendial 1 inchids the

scnnal English geeration,
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Amother msmagle iy the probiem of idestiiyisg number sed deserminer in

Fapaniwe Lo - English tramlation

s gype ol Informacn b rarely pvedabbe from e winctic represniiatan of §
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bt fior mmalking @ reasonable guess.
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00000000, 0000000000000.0470,0000000000000
0000000,000000000 [Murata93)(9405019) 0000000000000
000000000D000000000. 0000000400000 [Muratad3] 00
00000000000. 0040000000 [Bond96](9601008) 000000000
0. 000, [Bond96)(9601008) O Murata93(9405019) 0 type CO0O0O0O0000000 O
0000000, 003000000000 [Murata93](9405019) O type COO OO O
00. type CO0OOO0OOO0OOO0OOOODOD0D0000000000000OO, 00000
“ABSTRACT” O “REFERENCE AREA”(0000)00000000000C0O, 00
000000000000000000000000.0470000000000300
00 [Takeda94](9407008), [Bond94](9511001), [Bond96](9608014) O [Murata93](9405019)
00000000000000,0000000000000 “REFERENCE AREA” O
000000000000003% 00000,0000000000000000000
00000000000D0000,000000000000000000000000
000000000,00000000000000000000000.

4.6 00O

good,3bugoouogoboogbbugobuoguobuoogoboooboooooboo
000000000000000.00000000000000 (1))ooooooo, (2
000000000, 3) 0000000000000 3000000 UUooooooo
O0.(1)0000,000000000000000000000O0,000000000O0
gbboodgbbog,boudgbubbboobbbgo,bbooobbuooobboo
O0000.000,00000000000000,00000000 (typeC)ODOOOO
goobbbbbooddoooob,gogoooobobobbobbbbbooooogooo
0.00000,0000009%4%000000000000000000000000.
(2)0000,000000000O0,0000000000O0 200000000000
OOooOd.dobgdbo,typeCOOODDODOOODOODOODOODOOOODO,0000O0
00000000000, 0000000000000000DO. 00,(3)00oooo
goood.

3000 “REFERENCE AREA” 0 300000,0000000000000000000D00000
ooo
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4.7 QOO0 OO

gobobobbobobbbbotbdogg, oo oboooooboon
gb.oboodg,0bbbugobobogooobooooobb,ogoboobobogao
ooobobooooboboobob.0boboobo430bobobobobonbog
00000(R2)0000000000oO0, 0000000000 oooooomM (1) o00
OO00O0b0o000bO0oboooobbooooboo,oxman 00 000DO0OOOODOODO
[45)00000000000000.

gobobooggooobo,432000000bbodooobooogoooooon
go,gbbobgdbbuogooboogbb.ogobooobboooobooob, o,
gboogbboobodbboog,oogbbuooobbuogbobboooboo,obog
gbobobuooooboboooboboboogn.



U sl

Juobotdbobobotgtddood

gboboo,200000000000b0b00000b0bboooobbbog,obbo
gboboggobogg.si1ugg,buogubbogobbooobooobn. s20
gb,ggdgbbugg,uogobbbuoggbba.s3bb,gbbuougobban
oboboobobooob,s400,0b0bbo0booooboobob.ob,0bo
0000 4000000000000 0DO00O0O00OO0O0O PRESRICDOOOO. 5000
gbbobooooboo.

5.1 UOO0OOOOODOOONO

000000 100000000000000,00000000(0000)0000
oboboobooboboo. o0, 40b0b0boobobooboobooboobo
gb,bgggobobbodgobobuoggobbooogoobobo. ogo,bogg
goobbbobobbotbotbdgoog,gggoooooobobobobbbboougoo
0,0000 (00O00)030000000000000000000ODODOO0O0O0O0
0000 000000000000 0000000000000, 000000000
gbobobog,bbobogoobobboogbobobood.

gboboggboodgbb,gboogbogboobbboobbo.gbobodgbbo
O000000000ooO (Dooo)00oooOooOO0o00,00000Uoooooood

000, [74] O E-Print archive 0 “The Computation and Language” 000 3950000 270000
ooooooooo.
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gogobbbobobbotbobdooooooooob,oobobbobobbbboougoo
goboboogogoood.
goboo,ggbbbodoggbobuooobboogon.

5.2 0LOOOO

lgboodbbobboogbobooboodbboobb,gbboobbooboba
gbouogbuogbbodg. bgboobodgboo,ugboobbobboobooood,
gboogboogboooboboobboobbobobooobooobo.oob, o
oo 1l1obbobobobbbbodoouooogogoobobbbbb. oo, dgogoo
gbobobbbboododgog, bbb bbbboooouoogo
goooog.

goubb,dddgbobbbouotbougooooooooboobbobbobbbboo
gbobboodg,bbuooggbbbda2000bbboduooon.

e JJJIUD 1:(0000DDODOOODOODO)

gobobuodgg200bobod,gobbbooogbobbboooogoo. oo
0000000000000000000000000000 [51).

e J0UOD 22(000D0DODOODOOODO)

gooboboo,00dbobboogoooboboobooa,obbbobtboooooboooo
0. 0000 (bibliographic coupling)[20] 0 O 00 OO (co-citation analysis)[52] O,
gojddddddddddo, U UUuUuUuUu o o
0 [27,42,70]. OO0 O00O0,000000000000,2000000000000
guoooooobo,bbbbuooooob. g, gooooo,20uoaaada
I T e A I 6

goo,0bbuogdgbboggbboooobbbooobboooobooonboo
gbobbooogobobob.bbooodg,bbobbuoooobbbbuoooobbn
gbobboogoobbuoogob,dggoboboooonn.

gob,dgdgbo20bd0ggooboogoooobod.
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e JJJ0UD 10000: (DODOODODODOODODODO)

20000obbdoobobooooobobooboboo,bboobboob.bog,bd
gbobouoooobbooooobobog.

e IIJJUD 20000: (D0DD00DDODOOODDODOON)

gobbbobbootododgdg,dduooooooobooooa. oboo,boo
Weinstock[69)| 00 000000000000 0O0OO0OO. 000,00000000
gbbogdobbboobobbuoobooobbuoodgbb,oobboodgboo
gboboboooogbooogooboobog.

gboboda,gbbbugoobbbuoooobbuoooobbbuoooooon.

5.3 UUOUOOUOOoOOnO

0000 1: (D0oD000oooooogoon)

00000,000000000000000000000,000000000000
000000000,00000 10000000000000000000.

Kando D, 000000000000 O00O00000D, 0000000000000
00000.0000000000000000000 (Method and Validity) 1000 O
00000000,0000000000000,000000000000000000
00000000000 [18).

0000,00000000000,000000000 BREVIDOCOOOOODOOO
000000 ([33. 000000000000000000000,15000000000,
000000 20000000.000,0000000000000000000000
0, 0000000000000000000000,000000000000000
0000000000000000000000000000000. 00000000
0000,0000000,0000,0000,0000,0000,0000000000
O0000000000,0000000000000000000000000000,
oooooooooo.

KandoOOOOO,000000CO000O00000000O0O00O0O0O00C0OO000O0O
0000000,00000000000000000000000000000000
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uo.
gob,bdggg,bbt20000obobobduogg,bbbodgogoboobod
uo.

e PURPOSE:

gbbouooobbooodgb,ooogbbbuoooobbbooobobon.

e METHODS:

gbbogdobbooobbuoodb,gugbbuooobboooobooobbo
goooogao.

O00,Kando, 0000000 DO0ODO0ODOODOODOODOODOOD. OODO
000000000000, 0000000000,000000000,00000000
0000000000, 000,000000000000000D00O0, 0000000
OO0000000000O00od0oooooooooooooooooooooooon.

O00000000oo0o0oobO,000b0oo0ogoono, “PURPOSE”O “METHOD”
OO00O0oog. “PURPOSE" 00000 S00000O00O “our work”, “Our work”, “this
paper”, “This paper”, “purpose” DO O O. 0000000 0O0O0OOOOOOOOOOO
oooobooobooobogoo. oog, “METHOD” OOODOO 40000000000
0.000000000000000000ULDUDUL0O (O 8300),ooooood
oooaoo.

O0,000000000000000000O00000DO000O, 0000000000
Oo0ooooo.

0000 2. (D0O0000O0ODOODOOO0OODOO)

20000000000000DO00DODO,D00DO00DO0DODOO0ODO0ODOOODOODOO
000000000 (00, BCCT: Bibliographic Coupling using Citation Types) O, 2 0
Oo0oOoooooo.

0000000000000 00O000O0bO00DO0o0oOOoo0D. boboO0,0000
0000000 (E-Print archive) 000 0000000000000 0,0000000
OO00O0DOO0DOOoooooooooon.
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OO0,0000 “BCCT-C” 0O “BCCT-BCO”DOUOO 2000000000000.

“BCCT-BCO”O0ODOODOOOOOO B, c,o0booooogoooog. “BCCT-BCO”
g,20000000000bbbbboodd,gooooobbbbbobobdgdag,go
gobbuooogoboobooogoobooog.

00, “BCCT-C’ 0 type COODODDOODOOOOOOODOD. typeCOOODOODOO,
type C0O0DO00000O00000O00O00000D,20000000 typeCOOODO
00000,0000000000000000000000000000000000.

54 UU0OOOOOOOOOONO

5.4.1 0O0OOO
gogd

O0000o00ooooodoooobobob,00boboogogono. oo, NTCIR,
Cranfield, Medlars, CACM O, 0000000000000 0OO0ODOODOOODOODOOOO.
O00,000000000000000000,000000000000000000
000000000000 0D0.0000000bO,00000000000000000
000000000, E-Print archive  “The Computation and Language” O 0O 0O O TEX
O0O00000o0O39%000od.

gbobobooooboo

gbobogdgbboooboogoboogboo,subougbooogbbubogoon
0.000039%00000000580000000000(00).

gbooobo,ud,39%uuugubobbobil1bbouoood. buooobbobbod
g,bdgbbodgbbogbbuogbbuodgbbuobbuoonobuogn.boooobooo
goobbbbbbouoodug,bbuoooooooobbbbobbbbdoudaogo
gbobog.gboboogob 3% uuuon,3uububoouguobuguboon
gbobo.bdgoobobogogoooo,gbbobuoogobobooog.
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gooobdad

ooboooooooboboooo,0ooobooboobo.0boooboob, Bl OO
0000000 3)000,0000000000000000DO0O000O0O0O0OOO. O
gobbuooogobooboooogoobooog.

gooo

oo subobodgobbgouad. boboobboooob, s30b0bonboaa
“METHOD”, “PURPOSE” 000 2000000000, 0000 (“TITLE”) 00OO
(“ABST”)0000. 000000000000 0OO0O000,0000000000000
goobogogoob. oo, gbbobuogggoobo,ggobbboooobobobogo
000000,0000 (“PULL”)000O0OOOO0O.

e “FULL”, “TITLE”, “ABST”:
gbobo,gdbbboogobbbuooogbbog.

e “METHOD”, “PURPOSE”(0000):
000000000000000000000000000000.

e “NBC”:
oooo.

e “BCCT-C”, “BCCT-BCO”(0000):
000000 typeCOOOOO000000000O (BCCT-C)000000000
0000000000 (BCCT-BCO).

5.4.2 00O
gbbooogbobbuogsuuoubbuoooobbbuooon.
e U nUOOOO
e JUUOOONO

e JUOOD
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goo-goba,bboggboodgbbgdbbuodgbbuoobbogbbogb.bda
goobbbobobbobotbodoooooogooboboboobobdouooo,guo
gbobooobbuoodbbooob. bbb, gbbooobbubdobbuogobobo
gbobgdbogbogoboooobooobboobboo.bbuoobobooon, a8
gobobbobdg 1dgdgo iggobobobuoodoob. goooboooboa
gbooodbodg,bbuggbbuoggbbogobbbog,buoogbbdoodbbo
googd.bog,bggbbooobboogbbobobooobooospuuobooa
uo.

gbobouoogobouooogbboboadg.

gbobbuoooobbbooobobbboooboboo

gd =
. gogooooooobbbbooood
(Precision)
goooobobbboboooooguooboooobn
goooooon =
goddoooobobboooooo
(Fallout)

000000000000 00000000000000, 000000000000
000000000000000. 0000000000000000, TRECOOOO
000 treceval 000000 [60]00000. 000, treceval 00000000000
00000000000000,0000 (0%, 10%,20 %, ...,100%)0 1100000
00000000.000,0000000000000000000000000000
00 treceval 00000,00000000 (0%, 10 %, 20%, ..., 100 %) 0 110000
0 100oooooo.

00 n000000000000000510,00000000000000000 5.2
0,0000000000000005.10,000000.
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Precision

1-Precision

O ........ I S S 1

Us50 0OOobboboooobbooood

 vFULL ©METHOD(our method)
[ ATITLE X PURPOSE(our method) |

| OABST @ BCCT-BCO(our method) |
' ¢ NBC mBCCT-C(our method) |

A TITLE
ogl  OABST
®\ O METHOD(our method)
- x PURPOSE(our method)
® BCCT-BCO(our method)

m BCCT-C(our method)

Fallout
O052:.00000000000000000000
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051: 0000000000 (@OOOO0)

0o 0ooo (0)
FULL 232
TITLE 0.25
ABST 1.2
METHOD (00O 0) 8.1
PURPOSE (00O O) 0.77
BCCT-BCO (0O 0OD) 14
BCCT-C (000O0) 1.3
NBC 14

54.3 0OU

U0nUdooobogogd

“FULL” O “NBC’OOUOOOODOO0oOooooboo,booooooobooobog
OO0bO00o0o0ooOobOooo,b0obobooob0obooooooooogon “BECT-C” O
OOoo00o. 00 “BCCT-C’O000 1000 ss000000D0O00OO0ODbD0OODOoDbOOD
oooooo. obgo, “BeCT-Cc’ boboboonoooooobooooooooooon
0000000000oooooooooo?

O0,20000 typeCO (00)0000000000,00 “BCCT-C’O0000OO
oooboooooooo. oogobg, “BeCcr-¢cr ogbooonogooobo,obooon
oooooboobo,booboooobobooboooobobooboooboOon “TITLE” O
“NBC’O OO “BCCT-C’ODUOOopoOoboooobDgoD.

o0, “BCCT-C’ DO000000bOoboOoboboOob,ob0boob0obuoooobooo
OOoooooo,bo0b0,200000000 typeCOOOOOOOO,20000000
gbbogbobodgbooobuoobbodobuoob,obboobboboobuooobaaon
O. 0530 “BCCT-C’ODO0DbO0ObOobOOoOoogon.

0000000000000 000000,100000000 18.100000000000. 00, type
cOododOoOol100o00o0Oo2900000000.
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(Scheler, 1996)[77] O (Church, 1988)[74| 0000 typeCOOOOO
gooooobboooooodo,go,ggoogoo

The different logical forms of the sentences can be represented by a set of
sentential operators, which are defined in first-order logic. These sentential
operators can be used as atomic semantic features, which are consequently
sufficient in representing the logical meaning of a sentence with respect to
the chosen semantic dimensions. This approach is significantly different from
POS or sense-tagging systems such as (Yarowsky92) (Schmid94) (Jelinek85)
(Church, 1988) (Brill93).

(Heeman, 1997)[75] O (Church, 1988)[74] 0000 type COO OO0
gogobobboooogoboooon

The final probability distributions are similar to those used for POS tagging
of written text (DeRose88:cl) (Church, 1988). However, these approaches
simplify the probability distributions as is done by previous attempts to use

POS tags in speech recognition language models.

O 5.3: “BCCT-C”O000ODO

0 5.30, Scheler[77] O Heeman[75] 0 Church[74|0 000 typeCOOOOOOODOOO
O0000. (Scheler, 1996) O (Heeman, 1997) 00000, 00000000000000O
goo,tub,bbbodggoboooooouoooooououooooooooa.

Scheler 00000, 00000000 50000 (dimension)(“Generalized quantifi-
cation”, “Anaphoric relation”, “Reference to discourse objects”, “Boundedness”, “Active
involvement”) 0000, 0000000000000 OCOOOOOODO. (Scheler, 1996)
000000000 (0530)0000,00000000000000O0O0O0O0COOO
god,gbbbobbbbobbbbbbbbbbbobbobbb,buddooouoaa
O00000000000000 (Church, 1988) 0000000000000 O0OOOOO
I 6

O00000,0000 (Scheler, 1996) 000000 (Church, 1988) 000000000
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0000000, typeCOOOOOOO0O0O0O0O0OO, (Church, 1998) 00000000
gobobuooggooog.

00, (Heeman, 1997) 00 (O 5.30), (Church, 1988) 0000, 0000000000
0000000000000, (ChuwchOOODOOD)0000000000000000
(Church, 1988) 0000000000000 O.

00000, (Scheler, 1997) O (Heeman, 1997) 0 O, OO type C OO (Church, 1988) O
Jddoddooooooboooo,ooooooo, “BCcr-conooooooo.

O 510000, “BCCT-BCO” O “NBC’ODOUOODOO0ODOOOO. bOobOOooboooDOo
O00O0,typeBO (D0O)00000000OODOOOOOOODOOOOOOOO,O
OO0D000Db0000D0D0b00oobDoboooDoobbooooboO. “The Computation and
Language” 000000, 00000000 O0O0O0ODODOOOOOOOOODODO
oogobob.odo,2b0b0bobuobooooobobobubunooobd typeB
gboboboodgo,boggbobobboooobobuooooDon.

Oooboooboooboobooboobg,ooooooo “BCCcT-¢c” g “BCCT-
BCO’OOOO “BCCT-B"O0O0O000O0DOOO0DOOODOO.0oOobO,0booboon,g
000000000 typeBO (00)0000O0O000O00OODOCOOOOODOOOO
Oo,00000 “BeCT-probooooog. goo,ogoo “BeCcr-proooogno,
“BCCT-BCO”UOOOODO typeBOODO,000D00DO0ODOOODOODOO.

0510000,00000000 300, “ABST”, “METHOD(O OO O)”, “TITLE”
0000000000, 3000000000000000000 5000, 10000,
15000,200000000000000,05200000. 0520000,0000
“METHOD” O “ABST” 0000,0000500000000000000000 (94
%). 0000,00000000000000,000000000000 METHODOO
0oOoooO0oooooooo.

oo, “METHOD” OO0 “TITLE” O0O0O0OO0OOOO0ODODOOO. ODO00,000
goobbbbbbototbouoooooooboobobooboboooo,bbbuouaogo
ooooobobooooooboo. bgobo,0o0o0booboooboooog, “TITLE” 000
‘“METHOD” OO0 O0OO000ODOOOOoOOO.

OO00O0000bOO0O “PURPOSE’ D000 O0D0O0ODOOO.0DO0ODOODODOOODOO
0000 (PURPOSE:DO 490, METHOD:O DO 31.70)00000,00000 100
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Us5200n00000000

ranking ABST METHOD (DO OO ) TITLE
(METHOD/ABST)  (TITLE/METHOD)

5th 0.3606 0.3944 0.4144
+9.4 % (35555 — 1) 5.1 % (3350 — 1)

10th 0.3258 0.3413 0.3625
+A8 % (P — 1) 462 % (§555 — 1)

15th 0.2937 0.3112 0.3269
+6.0% (35552 — 1) +5.0 % (55255 — 1)

20th 0.2797 0.2888 0.3018
+33% (330e — 1) +45% (55 — 1)

Oo00oDoooo. o0, “PURPOSE’ 0000O0ODOO,0000000000000O000O0
O00. 000,0000000000DO0,0000000O0DO0ODOODO,DO00000O
O000DO00O000ooooooon.

000000 KandoOOOOOOOOOO [18]. Kando O, “Method and Validity” O
“Evidences” 000000000 0O0ODO (DODO “METHOD” OODOOO)O “Research
Topic’ 0000000 (D00 “PURPOSE” DOOODO)000OODOOODOOOOO, O
0000 “Research Topic” DO D OD0OO0DODO0ODOO100000000D0O00O0DOOOO
0, “Method and Validity” 0 “Evidences” 00O 0000 OO “Research Topic” O 0O 0O O
oo0oooooooooon.

oooooooooon

0520000,0000000030000 (“BCCT-BCO”, “BCCT-C”, “NBC”) O
OOo0ooooooooogoobo. 3b0b0bobon sBCcr-¢cgoobooboob. oo
O,000000000000,typeCOO0O0ODO0OODOOODOOODOOODOODOODO
OOooooooo. goo,0 5100, “NBC”"O “TITLE0D00D0O0ODOODODOODOODO
OO0, 0000000000boo0o, “NBC’OOO “TITLEP0D0DOO0OO0ODOOOOOOD
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gobobuogg,bbogooobboooan.
gobobobbbobbbbbdooooooooobobo,bobboboboboooboboo
g,0bogggbobobooobobbbuoooobbo. oo, boooobbobogo
goobbboobbotbbdoooooogbo,gooooobbobobbbbuoougog
OOoooboboooooboo,on sBecr-cooouoooboon.

ooooobbod

000,8000000000000O0O0O0OOO (O 5.1). 00000,000000
ooooboboooooooooboboboobo.bobobooobooog “METHOD?
“PURPOSE” 0000000 ODOODOODODOODO.

O0Ob0U0b0OO0nb00000o0OnO “FULL” O “NBC"ODOODOODOODOODODOODO
OO0,000000000 “PULL” O “NBC”OOOODOODO.

gobobobboo,bbobbobobbbbiodddoooooooboobooooboon
Ooooooo “BCCT-C’0opoobooooooon.

5.5 “BCCT-C’0U00 -000000O0OOOOO0O0O0O0O
0o -

A00000000000000000000 PRESRIDOOOOO 10000 “BCCT-
Cc’o0ooooooo.
0540000000000, “CID:8001780” (Pereira, 1992)[79) 000000000000
00000000000000. 000000000000008000000000OO.
0000 300 type CO (“DID:95120027, “DID:9504034”, “DID:9606014”), 30 0 type
B O (“DID:9611002”, “DID:9604008”, “DID:9605036”), 20 O type O O (“DID:9605012,
“DID:96060277), 0 00000000 0O.
000,054000000000000000, type BO (Pereira, 1992) 00000 3
0000000, “DID:9604008”[80] O “DID:9605036”[81] 0 0000000000000
0000. 000,00 2000000 typeCOOO0D0O0O0O00O0O000O00 (BCCT-C),
PRESRIDOD 2000000000000000000000000000000. O
000 2000000000000000000000000000, “DID:96110027[82]
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00000 (0000000)00000. 00004, (Pereira, 1992) 000000000
OO00D0000000000oD0DO0oooooooooo,0o0oooooooog.

O0,000000000000000000DODOO0000O0DOOO000O0,00000
O000000000000000. 00000 “CITINGAREA”OODOOOOODOODOO,
000000000000 00. 054000000000,0000 “CID:8001780” 00O
0000000000000 0DODO00. 000000000000 oO0o0oooOooon
OO00000. 0000 “DID:9606014” O “DID:9606027” DO 0O OO0 “CID:8001780”
OO00O0D0OO0DOOoooooooooan.

PRESRIO OO OOOODOO, NEC Research Institute 0 Steve Lawrence O O 0 0O 0O O
O000000000000000 Researchlndex[24] 0000000000000 OOOO
0 O . ResearchIndex 0 World Wide Web O O 0 0O 0O O Postscript 00O OO PDF O OO
O000000o0oboobooooboobooUo. booboobog PRESRIDOO, OO
0000000000000 0000D000000bOobOODO. OO, PRESRIDODOO
000000000000 00DO000bO0DOO,00000DbO0DO0DO0ODO00O0000O
OO000D0O0DbOobOooog.

5.6 00O

gobob,200000000000b0b0bo0od,ggobboboobooogo. od
gbouogboobbou,20bodbogbobuogboobbobbobbodgood.
gbobboboboggooobobbbbobodooooobbobobouoooog. bobboog
gbouogboboobodgbogbbogobooobboobogbo 2b000b0goboo. g
gbooogb,bggbbdugbbuogbbboobbobo,bbuooobbouoobbobo
gbobobogod.gb,bugogobbobuooogbbbouoda,bboooobbobogo
gbobobuoooobbobooo,bbuoogubbbooobbbooooboboboan.

gbobob,uooobbb,boooobbbbouooobbboooogn,bbod
gbboboogobbbobooooobboooda,bbboooooobobobooon.
gb,0gggooo,3uggbobobbougobobuogoobbouogonoobogg
OOoooboooooo “BeCTmopobooooonog.

gobo,gobbboggoooogooooboo.oboboog,bbdnbbn
go,t0bbboudgog,goboboobudgg 3buougoooob.oogg, g
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OO0 10000 “BCCT-C’ 0000 n0O00000000DbDO0ObOOobOoboOoboboOon
gobbuoooob,dgggbobbuooobbboooobobobuooan.

Oogd, “BCCT-C’O00004000000000000O00DO0O0O0O0O PRESRIOO
OO0.00000 PRESRIDOODOOOOOO,0D000D00DOOOO.

5.7 UUOUOO

O000,00000000000000000O0400000,000000000£O
oo0odoboobooooboobuoobobooboobooobobooboooooo. -
O, 0000000000000O0,00000000DOO0ODO0o0DbOO0ObOOoOobOOooOOooOOg
O000O00000.000000000b0,0000b00b0obOOobDoooOobOOooDo
O0o0oo00oboobo,0bodboooboobgoooo.

O0,00000000000,00000DO000O000O0O00O0DOODODOO,D000
O0000.0000000000000DO,0000000bO0bOO0obOO0oO0DOoOobOOoDOOo
O0Oo0o0Od typeBOOODDODOUOOOOODOOODOOOOO. ODOO,00000000
000000000000 00DO00000000DO,00000 “The Computation and
Language” OO0 O 0O0OO0OOODOO0ODOODDODODOODOOODOODODOO.ODDOOO,
type BO O OO, Document Frequency (0000000000000 ODOOOO)00O0O
00000, “BCCT”O0O00O0000OO, (typeBODOODO /DF)ODOO0OOOOOOOO
O, 0000b0o0boooboobobooon.

gobog,0bboogobog,s2bbooooboboooobboooooboog.

lgbbodbuogooobuogboooboobboob,obbooboo
gbouogobodgboggbo. gboogobogbboo,guobboooboo
gobobobobobo,bbbbudgooooobobobbbbobooodaugo
gbooodgboobob. oo, uggbbodobbuoobbuoobbuogbobo
goboobogogo.

gob,dgooobogggoobuoogoobooooooobbuooog,bog1
goobbbbbbododoggo,bduuooooooobobbbboboobobbooogo
gobobboogggbobooggoobobo.si1bougoobob,gggoboooog
gboboogoboobodbbooobb,gbboggbbuogooo,gbboobboa
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gboboodgbbogooooobogbbogboooo,uogobooobooogb.bda
g, ggbbgoboogbubbogoo,bbuogboboboobobooboobobod,
goobbbobobbbbbbouoooooobobbbbo,obbbbbbbbbdodaogo
gbooogdgboog,boobuogobbogbbooobooob,ggbbogo 1od
gbobobooooboo.
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] 6 [

BN

0000,000000000000000000000@O0O0)o000o00on
0,00000000000000 (D0D0DO0O0)DoOoODOODODOOOOOOOoOoOO. O
g,bdggbbdggbougoboogbobogobbuogobbooooo,gboa
gbooog.

goood,ggbobuogobuogobuogobogbbuooooooooboooon. o
goobbobob,bbbbobbbotbodgog,uguoooooobbb 200000404.
gbobooggboboggobobo,0buogbobbogbobuoogboooobooboonb, o
goobbbobobbobotbodooooddg,gooooobobobobbbbuooooog
O000.0000,0008 %, 007 %0000000000.00,00000000
goboboogoboobuogg,bbuoggubboooo.gbobo,gbnbobogg
008 %0 00000000O0OoOO.

gboboogbobuogdbbuogob,ggbooobbooobbog,bogooboba
gbobbobooggodoo. bbbouooooobbbbbuoooooobboboog
gobbbbouooooobbbbooooobbbbbuodoooo. bbbodggo
gbobobuoogobbbooobbobbooobbobuoooobbouooobobogao
gbobbuoooobboboooobobog.

gb,0ggdobobobouggoobog,gbbobuooogoooug.ggoobooo
gboogbbobodobog,bougbbboobbboobboobboog,bd
gboboggboggbood.oog,buogbobuoobboobobooboboonoobooo
goboboo,bbbod,gggggooobooboooooooobobob. gudgg, g
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gbobooggboboobodbbooobboo,buoggbbogooo,gbbuoobboa
gbobobuooooboboooobooog.

oot

gbobbbooooobbbuoooobbbooooobbboooooooboboboo
goobboboobbbooduug,boggoggooobbbobobbboooogog
gboboboogobboboooobobbooooooo.
ooooobooboooobobobobobobo.bob4b0obobonooob
gbobobuooggbbbooobbobboooobbobuoooobboooobobogao
gobbbobbuoggooobbb. ooooobbobbuoooogooboboboouoo
gobboobood. ggbobbbbboooooobobbbbooooobobbbodagao
gbobbuoogobbbooobbobboogobobuoooobboooobobogo
goboo.
gbbobouoodggbbouooobbbooobobbbooobbbbooobbobo
OO00O0o0oo0o0oos00b00bo0oboooobogn sBeCcT-¢croooooboooo
. obbuougooobbbbbuuoooobbbbbooooobobbbbodogo
gboo.gbobdoboogbuoogoobboobboobbuoobboob.bogbo
gbobbuooggbbbooobbobboooobobuoooobboooobobobogo
gooogbbbbbbuoduooooobbbbbooooog. obbbbbodoo
gbbbuoogobbbooobbbboooobbbuooobbbouoobobbogo
gobbbobbuogoooob. oo bobouoooooboobboaao
gbobboodgobobobooobn.
gbbobouoodggbbouooobbbooobobbbooobbbbooobbobo
gboobgdbboogboooo. bog,bdggugbbuooobbooobboooboa
gobbbbbuooooo. bbuuoooobbboouooobobobbboggoo
gbbbuoodgobbbooobbbboooobbbuooobbbouoobobbogoo
gobbuooggbboboogobobbooooooboooobobooaan.
oobogoooobooboobbooboobbooboobboobboobon 4
gbobobuoggobbbooobbobbogobobuoooobboooobobogao
gb.ogbbbooobodgbogdbboobuobuoobobobbuobobuoobooo
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gbobobuoggobbodgsgubbbuoooobuooogbbbouooobobogoo
gbobobuoogobobbogobboboogobobuooobbobooon.
gb,dgbboodgbuogbbuoggboogbb.oobooobobbboodgbbo
gbouogbbooboobuodbogbbooboobbooob. 200b00boooog
gobbobbbuodgoooobbboooooobboboooooon. bodggg
gobbobbougoooobbbbuoooooobbbbooooog. bbodggo
gbobobuogggbbbooobbobboooobobuoooobbboooobobogoo
gobobuouggbbbooooboboooobobuooobbobboooooon.
gboobogboodbtb oogbbuobbugbbuobobooobbodgbbo
gbobobuooggbbbooobbobbogobobuoooobboooobobogao
gbobbuoogbbbuoooobbboooobon.
gobbobbobooobobooooa,bbobobouoooooobobbobbbbbbbo
goobog. gg,bbuggoboobuogggoboog,obbbooobobobogo
gbobob,g0bbbooobbbbooobbobooobbn



70

el OO



BN

00000000000, 00,00000000DO000O0OO00DOO0OO0 bOoOooOo
O0O00ooooooooo.

O0oo0oboobobo obooobo,00b00oobooobobooooo,ooo
OO00000. 000000000000 bO0,0000b00b0obOOobODOoooOobOOooDo
O0O0000.00D000000.

00 000,00 Oboobg,0boobb0obobobobob0boob0 oobgoo,ooo
00000000000 O0OO00DDbO,000b000b0o0DOoOoO0,0b0bOo0oooo
O.00000000.

O0,0000b00d0b00o0obobog,gbobbobobooobooobooooo,
OO0 O0DO0O0DooOooooo.

oooboboooboboooboobob, bbb ooooboogo,boo
oo0o0oodooboobobooboooboooboo. ooboooooo.

OO0, 00000000000000000O0000DOO0DOOO0OOOobOOobOOoOoOoooOOon
oooooo.

000000000000 b0obO0o0ob0b0oboobog PRESRIDOOOOOODOOO
0000 E-Print archive administrator U0 O OO0 O000O0OO.

PRESRIOOOOODOOO, NEC Research Institute [0 Steve Lawrence [0 [0, C. Lee
Giles OO, Texas 00 0O Kurt Bollacker 00O OO0DO0OO0OOODOOOODOOOOOO
Researchindex 00000000000 DO0ODO0OODOOODOOODOODOOODOOODOODO.
oooooooo.

O00,000b00b0ooboobooobooboooooo.
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00 (050 O0ODOOODoDOOOODOOO
Oo0oooono)

0000000,000000000000000000 [37,57,58)]000 (0D00O),O
O00000000000000O (030 -060)000000O00ODOOODOODO.ODOO
0,000 (“feature structure, unification, TAG, HPSG”) O, 00 00O (“parsing”) 0 0 O
00 [37,57]0,000000000 (“semantic analysis, word sense disambiguation”)[58]
g200000.00,00000000000oooobobboboobooooggao
goooooooooobbbbuooooooooooobooboobobbb.ooooa,
guodd,ggouoooobbbbibbbooooooouoooboboobobb.

00,00000000000(0s8)00000000000000000ooooOonO
O0.000000000D00M0OD0O0DbO0O0DbO0O0 “The Computation and Language”
000000000000 00O00DO0O000D0DO0D0oO0oO00oo0oDO0ooDOooDOooDOOon
O00000D00D0DOO0OO00O0O. 00, E-Print archive “The Computation and Language”
OO0000000O000,00000000000000000000000DO0,00~0
O0000000000000. E-Print archive 0, 0000000000000 OODO
OO000000000000. 00000000000 ooooooooo,oooon
O0000000,00000000000D000DOO00DO00O0. “The Computation and
Language” 0000000000 0ODOOD0DODODOOODOODOODODOOOOODOODOO
O000,00000000000000000000000D00DOO00DO0O0O. 000
000000000000 000000O00D0000, 000000000000 000
00000000, 0000000000D000.

oob0O,s>00d0oooobooobob,bbobbbboodg. oboodd E-Print
archive O 0O0OO0OOOOOOOOOO.
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e parsing (not including unification, HPSG, TAG etc.)

9706001 9606016 9710005 9708013 9604019 9706003 9605003
9506021 9505040 9502017 9605018 9704009 9502004 9706002
9404003 9502021 9404008 9605036 9701004 9408004 9504030
9405023 9807006 9406029 9406031 9410014 9604009 9708008
9605038 9502024 9604008 9503023 9504034 9505006 9505031
9605023 9606017 9606020 9611001 9607001 9607035 9705006

9405028
9504026
9505042
9702009
9604013
9705009

9709010 9508009 9409008 9411021 9502031 9606011 9606014 9807007

e discourse and dialogue

9405002 9609006 9410005 9705002 9405010 9502023 9706011
9707009 9605007 9708005 9505043 9706012 9706020 9410006
9701003 9504007 9505032 9505001 9801002 9409012 9505038
9512003 9608007 9608008 9608009 9609005 9609007 9705004
9605001 9504006 9511003 9609002 9612002 9612003 9612004
9407010 9407009 9704004 9704005 9707014 9702015 9407011
9406006 9704008 9406004 9706019 9405013

e semantic analysis, word sense disambiguation

9605009 9702008 9703003 9605013 9503025 9605029 9601004
9505011 9505034 9510007 9610001 9511007 9601007 9607031
9708010 9511006 9712007 9712008 9712006 9806014 9702010
9502009 9707016 9502028 9708011 9408011 9605014 9807004
9607017 9505019

e feature structure, unification, TAG, HPSG

9709014 9504009 9502003 9411025 9512005 9605015 9605005
9502005 9404009 9504012 9506004 9507001 9504029 9502022
9502015 9404010 9505028 9709011 9505030 9805008 9405020

9502014
9502018
9505025
9708001
9702007
9709006

9406026
9607032
9704007
9607028

9505033
9505009
9503022

9507003
9607020
9405009
9404007
9604017
9706004

9503008
9503018
9705003
9708003
9703004
9408015

9606003
9706013
9706008
9405001

9609001
9408016
9708012

HEN

9601002
9605012
9405022
9508002
9605016
9709001

9704013
9505039
9606010
9503017
9606031
9806019

9503024
9706028
9706010
9409004

9406040
9503005
9404001

9706022 9707010 9806017 9606006 9411012 9610003 9707012 9503021 9404011 9603002

e machine translation

9808003 9607011 9604020 9607027 9706026 9805005 9805006 9607009 9703005 9704001
9504027 9701002 9505045 9510008 9508006 9705015 9705007 9405019 9407008 9410009
9511001 9601006 9601008 9608014 9608019 9706024 9706025 9405035 9706027
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tagging, morphological analysis

9410012 9707015 9503009 9606021 9704011 9406010 9604012 9506024 9604022 9504023
9604025 9606005 9407001 9503004 9505026 9505035 9705011 9705014 9705016 9706005
9707003 9710002 9807013 9502038 9507004 9607021 9504002 9504024

generation

9405004 9604024 9709005 9411031 9506022 9411032 9504013 9505008 9707001 9605002
9607015 9607014 9607026 9704012 9708002 9712001

speech recognition, phonology

9408010 9603001 9605028 9607023 9412005 9707020 9607013 9707011 9708007 9611002
9406034 9702003 9607036 9604015 9512002 9603005 9606027 9608020 9608021
categorization, classification, clustering

9707002 9602004 9503002 9709007 9706006 9709004 9710008 9606004 9609003 9705005
9412003 9703001 9606002

learning

9406003 9801003 9801004 9509001 9509002 9705012 9705010 9606030 9505012 9405018

tagset

9506005 9406023 9506006 9505010 9604005

knowledge base

9411011 9702014 9703002 9508011 9704010

logic

9504028 9405031 9404005

information extraction

9705013 9702006 9706023

interface

9503016 9611006

sentence boundary disambiguation

9411022 9704002



HEN

information retrieval

9608003 9808002

metaphor

9607034

text summarization

9411023

dictionary

9605024

others (1000000 20000000)
9606029 9605032
9502032 9506013
9502039 9506025
9801001 9611004

others (1000000 1000000000O0O)

9805003 9404002 9507002 9412008 9501005 9505004 9505014 9505036 9505041 9506002
9506018 9506023 9506026 9508001 9604011 9604021 9605010 9605020 9606008 9606009
9607016 9607018 9607019 9608001 9608002 9702004 9702005 9706021 9710003 9710007
9807008 9406030
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