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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



il

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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1.1 WMEOE=R

WXHTHRAITTZ2EREZSZRIT2EHIL, I9WRICHZLELEDONTVWS [40]. RX
DHBRIAEHRTED | DOBBLEZXZZeNTE £ BERXESHTT S 2L TR
MoROMEERHLEY RXCHRFOFMEITO> Z L, FTHBHERVWZILTHDL
BABND [63]. ZD&D RGgHE, —MBICEIHDH (citation analysis) & FENTWS

RXMOBE - HBREHRIE, 2T THRAZEMICHHESATVWS IAE RXHEOD
BIERE 2 2 =D REE [21, 54, BIEREE DO T H [43, 17], i 55X i X O EEZ P 0 37 i
(13, 44] RENBZFTSEND . LML, ZOHDE B IRNTOZRERAFICHE-TEY  5IH
SMOWENBE > ELWH S WEM L LTHBEIh TV,

ZOMBEICKHL, 3R - BBERXOBREDE T OLEMNEBI S 2 BEESH
HI2E200W2A2DATFTYRMRREINE [35, 3, 71]. ZHRXOREPHEE, 218
AFIAVEEZEERTZZLTHEOMEABHETCES LAL RXOSBATIV 2 HEH
KHBI T 2 FHERERLICEE > TwARW, —F BUROZHEHROBAHLEMEEX 2
EAFTIRTORXOBRATIVEZHET2ORAHETHY  Z2RAT IV BEH
EDOHEMDEB AN EEN S

RXHFICR, ZORXAZBELTCVIRX (BSRBAX) OEELL, YERXLHESR
WXL OBRICOWTERBENEMA (U, ZREHN) MEET LS. ZOfFfEHROE, 4
BZRXDEZFVEDEO RBEHTHEBBRXESRBLEDOY Uik, BBEA T ) B 505,

LIS & TEIH) LWO BEOHEVWSTIKOVWTE, 43| 5%/, ARXTIE, R 2HW5.

1



2 BL1LE FH

AMAETE, WRXEOZH - S REKR, ZREM, ZREAATE2LLLHTSREBLE TS,

SREFHICE, () SRRXOFEMS REHFSREXOEER, 2)3R - HBRRX
FMOBELAL, BHERLS - EEHE TR ESHTVWE. RXMOSHE - BB RBRIE, B
REVHERXENETLDOICHEDLNLZEELEFEREFED 1D TH2LEDLNLTWDEN [63],
EOZREzWU-> TRIXEZWET 20, ZREFH O (1)-(3) DEHICE S ZHFFEH A B
LTWBLeEZBNE, S5 MEZFIERDERCEMNL - SBL ST LEET @X
FELL.RXEOSRERIBEBORL 2HENS T2 ECEELBEHRTH Y, SREBEF]
A3, 2O REROIXBENHBICRZLEALND.

T, H2WXESRILZEBORIXOSREF 2 LD THDIE, ZORWIXICHT KA
IR EHERLOFTCOMNBEITRESINS. 2O LEERE, 202 F0H%
ERE VAN EHEMTZ2FHT ERD. £, OFFEEINY TR, F— XL RAXDIE
BEDN RXEOBEBRESHTLIOICBHIADLEIALND

EHIC, ZLDRUMLFMENTVWEIRXISBFOHLH RBEHEHTWD EEX
ZZUNTELN ZOEOREERXERARTZOICYH ZREBAVEHTHZLEXD
no,

1.2 WEOBH

ARXTE, ZHREBREEHHICHETLIFEREREL MEBELESRE®REZY - XM @&
MR BPEBERIXOSTECHAL, Z0EHEERT.

1.2.1 ZRBEROWHEH

RXEOSRBEHROMEIT ZREFOMBLESREL TORELWD 2DDRRAVIC
FIBNDE. AFRTE, WTHLOLBIFEAINMYEBICEDE BFHWICITD .

SREHFOMB T RXPFTSEIEHTE2XEXEMOORAY DBV EBZZI BN B X
Z, ZROMBEDOXDOHEH T Z L TERBATRBILRDLBALND., 2O LD RXHEOD
DARMYVELUT HATERACPEIEHL VW EZBOARBAONS £2 TS h =R
fAFTH T, “However” ® “can not” & Wo EFEWRRENHHR T, 20 REF TR
BEOHADOHEREEBELTVWDILEXALND ., #IC “We adopt” ® “We use” & VWV o
ERBENMHEBEINE BROLRBAERTZDOBRTHELBEIXLILNTES. Z0 &



1.2. HEoOBEH 3

DBRFFPMVVEBCEHLCSREFTEBIT INE, ZREAAATOHHHENTRICRD &
ZAONE AMATCISZRMEFTHMEPLSREAAA TREDOFEZREL, ERICLVERTF
BRI LB T S,

1.2.2 Y —_A HBIERTIE

T CEMEREOHME K TR B/ROBENBATGEYDOOH5. —FH, ¥ —
RABXEELZLBARICL o THERBICAFTOINDERTHY  ZOAFMERKT S
EDICY - RARXMERIXBOFEMALBELIN TS HRENY - XML EH R,
MR ENEL NS EXNETILERNHZH, AHETRZOLI RAMOELES
REREFALCXET S,

Y= RABXMERICE DR D 2ODOLH (1) HESHFORIXDOINE, (2) X H DM
BEOHEALBETHLLBALNE . AR T, SEBBEH WD Z LT (1)(2) DLH
NETHICKEB TR THL I L ERT.

(HICBWT wXEOSR - BRBEREZLULZL T HI2BEEHERXEEDLZ L
MWHEICAS. LAL, BICSR - HSREAEZT UL L DHIORIETMAELT
LESHEELDS. AMRTCESRAA T EBRLEELSRETELLZZ 1KY F
ESHORIXDOHEGHRINEERAL. £ RXTOSEMEAMIT, UEXRXLHESRRB X
EOBEBICOVWTHRSATWEY ZREFZMBELI-FICRRTENE 2 - FRIK
BEINERIXEOBBERGHETZZLNTEL. AHRATCEI-LVR - UL R Tz
TEDRXT - AN —-2A&MKICL REFHEEZ CCIEHVWTHAR EICEBT 2,

1.2.3 BEBRXONE

Y- RARIMERIBYATLEHAVWTRESHORIENEL 205 OBE S RIHE
FiesmdE 2O HFOMEHHEEE TN TEL, DI, WERLERIONE
(REYZ)IKECTHBWICHBEL BT, RN S OBEREB S Z N HRS .

ZHhET MR XENEY VOHEBECE SOV THET IV ODLDOFEIRREEINT
EEN, ZD1DICRXHEOBR - BB RBGREH WEFE 21, 54) 5 5. Kessler[21]
RETI2EFREAET ThEv /7o E200®XI, ZLOMMORI EHLBICSET S &
WO RBEEZMALE 2RXHEOHLEZFM T LO2RETH L. L L, Weinstock[71] AR
TEIIC, ZRICIBALRSROBE (BRAA T )BVELET S, o T HBORIXELY
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ERICHET2EDICIE, B - HBREHET TR, BRAA TLERT 2 2 L AR
RCHDEBADND. APRTE 2RXHCA—RXERCBHLTHY, hoBHEA
ATHR—BLTVWEREOHERAD L VWS HET, 2RAXHOBBEL NS, 20>k
FUEHWHZET, ) AR RBREEHMTE RRFHL LARWEAENBHTES.
AFETHRREFRL BHREG BOREBICES WAV OO N EOFE R HER
EIEETS $k KFHEEME TA-L7 UM HEREMICEYEKL REFEROL
D EHET B

1.3 FHBXOERK

2ETH £7 RXEOSHE - HSREROSITPFHICEHT 2#MAEET - AL, B
HFOWRDOMEREZHESONMCT L, RIS, AR TRET 2R XEOSRBEHBREIHHT S
ZZTCWR, ZREF, SREALATOEHREZITS. £, ZREROBHICOVWTERENS.

SETR, ZREHBMOMMAEEHH T L. ZREBOMB T (1) RXEOZ - HSR
Btk DA, (2) ZREFOHE, 3)BREALATORE, LW 3ODDRAT Y TICHTF LN
5 BATYTREBITOFHEERREL S ERBEFHROEYIEERBIZEDICZENEN
EBREITD.

4EE 5ETE, ZREFBORHEMNEZRT.

ABRTE, DREREBRLEY - RARIXDOERXBICODVWTRRE, 22 TiF, 7,
Y- RABIEEDORA Y MEFPEL, RIS, F—RAWXEEKT 2 LTOBREED
FIHAHEICODOWTRANS, £ - RARXERIBEBY AT L2 EBLICHEEL ER
DYATLOEER 2RT.

SETH HERXDOHHHEFEERETS. ZhETOFEFER, (1) FB0HRHH
FHWAFEE, QRXEOSR - HSREREZAVLIFERO 2BRAICHIITLZLANTE
5. ZhbORITHIEL, TOMBERICOVWTBNS, B0 WEEERHEITIHLVWSY
BHFEERRL, ERICEVZOENMEEHE TS, £, BEFEEHAVT 4ETHEN
Y —RARIXAEBRZBEY AT LEIREL, ZOEEA2RT.

CETE, HRLSBROFHIIODVWTRNRS,



B 2E
B DO BRIER

AETE T 218 TSRICEILZIEMEEZHRAL, TOMERICOVWTIRNS 22
TR, RXEOBHREHREEHT S, 238, SBEFHSHS L HH = L4602 %
FTHHWET 2. 248 T, ZREBOWHICOVWTHNS,

2.1 BRICET SR

2.1.1 BIAMTICET 2%

SCHR & AR 4 22 QUTE 2 D FHELL 04T 3 A BEZEHHIER L BHFEFFE# (bibliometrics) & FFIXN T
W%, ZOHRTH RICZR - WSRO 25 XIS T2 0HI1E5H I (citation analysis)
EHENTVWS. RXHOSHE - BSRBRIET, ZhETRAREWICHHAShTEE, 2
NHRREL (1) WIGE, WXFOEEEDOFAM (11, 13, 5, 6], (2) WICFEMH - HF 78 8B H D
WBEDSH [43, 44], 3) RXOBMFE - HF 21, 54] O 3EEICHT LN TES. 20
5B KOV TH FETHRNS . = FHALLIERLN, BAXHICBT23EP
J—=)VR-TAR- Tz TIRREINDEIOB/NAN=FF AN BHICBT2HMDOSHE
Ty WXEOSHE - BSRERLELOLEAXEROBETHLLBRADZLNTES . A
Tk ZHMRXUANAOXEELHVEHEREICOVWTERNS,



6 B 2E RBRXEOSHRER
(1) EﬁﬂA n E’ i) Eﬁ?—?%’@%ﬁ

HERBEBADZ L TRXFEODERE 2 ERBWICHMLU ZRADHA T, Gross > D
BETHEILFEDONTVD (13 ZOBXH I, ZWRXET TR EETRI—-LVE -
AR - DzTKBIE2XERBICEBAAZINATVS, VI XFEOGED 2R XLH
B, EZDR-UDPBBRINIR-VEEZOADHLELRDLIEEE (BEE)DHW
R=—UTHBLBADBILNTESL, ¥=F T VYUY google (http://www.google.com) T
X, IZLOBERR-IUDBIV YT SINTVEIR—VEIPRYRERRN-TUTHD] W
DEBERXBLEDSE HOMLOMEADTVTIR-VDOHESRY (FEE) 2BATBL. 2
LT RRIZTUDNEALNER, ZOFXF—-TU—-RE2FOUAR-—VERL EEEFICAN-Y
EUMANTREMR L UTHIT S [49].

¥ —F T2 YV CLEVER ¥, google L ARk, V= TXEMOBHE - HBWEERE Y= T
XERBICBRYWATWS 6. CLEVERE, V=70V YV RICHLETEINTLIFENS
R=TULEDNTIBBREINDEZF -V IT A HENSD 2BEOR-IYEZRELTW
5. 1ZIDONTHBBRENZAT—-VITARBEETHS] 1ZLDEERET -V VT4
EBWRIINTREETHS] LWOIBXFILESE 420V T XHBOEEELWS .

ZOMICH, SR BSRERICIYXIROEEE LW LIME, #AEHREP VW O20H5
ZZTREDOHTERIC T4 N N 777 & (Impact Factor)l & TBIH¥FEH (Cited
Half Life)l &WSREMR 2DOOREERNT 5.

AN N-DF7DH

REHECHBAITNZIMFZORBETSHE6, RUEOEEELZBMICHWIRENLEL
IhB, Z iﬁﬁ’%iw@mﬁﬁﬁ%ﬁiﬁwigﬁta&? WD HFEND B,
UL, ZOFETIE, (1) BERIXBDOZ WRBAEMEENNHERE LV DERICR S
()@E@Ew%wﬁQW%%aw%w;U%ﬁﬂu@a,ami%%ﬁﬁ&é.:na
DHERERRT2EDIC Garfield CEYVA NI N - T7 7 R VWS HEENMNMEREILE
(11, 73, 23]. £ ¥ )NT b - T773FUTOR2ITEHERIND .

UBMEO BER2FEMICHRINERIDN, ZOED
IEHICRIT SN TN TOREICSRS W R 21)
2.1

AINT NT7T R = (

( UMD WE EMICRES N ERLORER )



2.1. BRICBT R 7

R IOPHIMEL (1) EZBLTVSD, 7 HREiBE EMCRRINERLIC
BiET sz LT BEM (2 KHELTVS.

GlGESEA:
SIHEBH R BEMSBEAH T, ZOMFOWSBEIB I #HS BB D 50%IC %

LETOHEPTHE. o T, TIHRETRBICBREI NG &S IS o EiRILFED 51 H P
MREL  FICBRICILILESHREINEDY ERRLALSRINRWVWRIGEXSIHF
WENEL 22, ZOED 2BERE REFETHEFOWXMREBET I8, 2 VWL dH 5 RGE
DN I FINEBATHE EORRETEIDOENETREVIOHERLICHWS Z L
MTED,

(2) WOCEEM - AR OREEOMT

AYNY N T7 I RARXELEEEIFEICEMAAS T T2HETCHLLF XN, Narin
FZarbanic—H#EY R - BSREMGREH W TRGER (FFREEKAE) OBtk %EH
BMCL, 22Ty 7 -y TeBEALE (K21)ICRLTWD [43]. 2AT YT - ¥y 7
T, HADMBELZUATHATERL ZNZTODOHENIDHIENDOSRE RV TR B HEK
KBRT 2 28AAND 2RDORAIEZEVL, 2O L TERSNERER S Z LT, mXEEH
DRBENRZHCHETED,

% =, Narin B &, B2 (Science) & B (Technology) DBtk % ZRBGREZH W THEL
TW3 [44]. 20k, H2RHEOHEICAMRI (BH2) P ENET R (&) »5 2R
NTVWBD WKEYVP TS, Narin bOHETE, 7AU A, AFURX HERAY H
K ISVADyEORIXBLIOFHHEFERL HKEALZT TR ENEMADOBEEIC
DWTHHRNTWS,

2.1.2 ZREMCET 5HE

WXTOSROMBATHERICE WBRBXICH T 28R (SREHR) DY, ZRME
FiFOBHRICER LEHAEI W D20 H S [33, 14, 70, 1].

SEESR RXFOBROBBTLEXOFEINS, FAMYEBLEHAVWTEFZTOLERB 2
L TWS 33, SHLICHE SN EEHRIATCETINIBIRXREELTL LTHEH
THELDHHKRERLTVWS, 2SO0 EFERTIATEICB T2 BMEAMCHE T
5LEZDND.



8 B 2E RBRXEOSHRER

ANN OTOL RH \
/ A

ARCH KL EXP
LARYNGOSCOP ¢
? ACT OTO-LAR

EYE EAR NOS /ﬂ

ORL-J OTOR

\ 4

ARCH OTOLAR[ €

HNO WEG FAC

((Narin, 1976)[43] & Y ##e)

X 21 BEWBRZ2D 2AFy T - <vv S

FE, U-NWVK D4R U2 TOXERRBICEVWTE, ZREFOBFEHENIFHS LT
5, BEORBIVYVR, BV T R—VYKEENBBEEAVWTAYT Y 7 AEERT
5. ZHICHL ¥ —=F T Y Y ODIN(http://odin.ingrid.org/) T, H 2 X =VICHFE N
SHEET TR, ZOXR -V EBRITOIR-VDT7 VA —XFIEAL VTV I RICED
TVW3 [14]. ZhICE 20D ERH 2. 02 A TNTTI DART =T R-Yik
INTTI EWI 7Y A—=XFHTBREINBZZLHENWED ZOR=VIE ITNTTI &>
BIHLTHEVWESERHLDICRS, £5082F, INTTI OART = TX—-IUN
TTXFAT41 EVWDIT7UVA-XFHTERI VTN, FWBRA-VIC—ED T X
TATAL EVWOEBIHBURS TORBABIC RS,

B 51X, ODIN LA, X -YDT7 YA —-XFINEHLTWVWS [70]. BHRBRROD
HRERRT IR EXR-VEBRITBER-VEEDT7 VA —-XFHEMRNTRRIT NI,
ENOERR—VDHBEEELZHHTE2DICHILDEEXTVD,

Amitay &, 27 2 T X=VICHT 2 HBOSEMEAT (annotation) BB, TDOX =YD
EHELTHRLIESDHODLVSREMEZERT2FEERBLTCVWS [1]. ZOSEMEHII,

IHTML T AR VI THENEX TR 7 VA -—XFHNEZZTRFATWS,
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VT Y —FIIYIVVICBEWT REFRERRTOR MBINEEX-VDEMHLL
TRRSIND, ZREFE, HTML OB#E RV (<P>)PRYWYMHERT X (<HR>) ®
HTML XEFEFOZEFTICEH L THE T2, RWICHBINEZHBOSRBEHIIS B L
THRLEAREFE-2BRT LY ZOR H5EAOEHICEAELTWS, $2bb M
AFORS AHRADERE ABHRLTADOEE BHFHE (UNESCO %, RXFDHBDFE) DE
RBRERIEWOEE AHEOCEE ZREFTOGHFHOIME KXFTHE 5 XH,
HHERONME, KEFOFEFICEHEL BRFECEY HEHAOKEEMHAGDOEZH
HIV—VEEHBHICER/LTWS,

2.1.3 BIFAXRMTICE T 5%

2Q11ECEHBIASHMICET 2MAEELRBALE. BIAZHHAETE, TFRNTOSHE - #HS
BEFENEMTHE] ZLNZORREMEICR>TWS, LAL, EBICIEZ0 & D 24E
MY L= [69, 35]. ZOMERAEMHET2EDIC, HBREXIZHEXOFTLED
EDRXIRTBRESNTVWE D, 2D T HH5 (I HIRDH: citation contexts analysis)
MMibhdkdiCko ik,

BB (675X HIEE M 2.2KRT (1) R - HSREXOMEHE, (2) K - %
ZRWX OB, Q) HESRAEX DT RO NS, O 3EBEICTHELTWS . BT, 2035
HICOWTHEICENS,

(1) BR - REWHTOUE

Bonzi &, BIHRBIC L 2 MEDROKEEHWIC, TLETBRICOVWTHEEIATE
EEBEEAVWT130AFIV-VRNEREL, ZD0D 50MABE - #S RCHRHE O B
BRELISRTONMCOWTSANICHWLE 3. S ORE, HBRXMOEE, SR
INHMEEORE ZRBXOEE HZRXMICOVWTOBEBEOSRAIHES Mk,

(2) 2R - HBRmX OB

ZHhET, UBORIESBBIZLVWIZLIKO2VWT, ZLOHEHAIBEADLTEE.
Weinstock &, ZROBEH 2K 23ICR T 5 BECTELTWS [71].

Moravesik 5 [35], Chubin b [7] &, 2. 1.1 8 CHA LE WX PRILFEOHE D Bif SR
EHCOFMBEM 2RSS SEERZ T TR SBRXFOXREZER T 20 B2
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S O EH # eI HER D EH
(Lipetz '65) (Ruff'79) (Bonzi's2) (Bonzi's2)
5l Lo afEWLEa—  LEa— B
H ik s <HY - Wil
. F—5HE P BiTE
W& KRR E
{7 HARSA
5| SIH@mXDEX
H (Moravesik'7s) (Bonzi'82)
n big papers FE%
At small papers
e (51 P SCARB25 % 3 & L O)
D F Ot
43 B - #BH O (Bonzi's?)
= KEEE - B
FOth
5IH - #8 HEmX D TITH (Bonzi'82)
BIHAFDOMH Bonzi'S2)
9 (Lipetz65) (Bonzi's2)
Jii| 12 B 3IH HCEEIH
. 1I3EICFZ AR Hi&51H
14 8% 5 2 WITEHE
i3 16 f6538
9l (Moravesik'75) (Chubin'75) (Small'78) (E5'84)
A 1 82 or £ BE™ L S N A - % 3E S |
{Hﬁ 2 AREMW) or W REJR (LR - wEIEY) 2 BRI A
e 3 EA|) or ) iR (e - ) 3 ARSI H
4 BEEM or &R 7riEES 4:€§*L995Ifﬁ
2 S — SRARF) AT E R
| ﬁK’\ZAﬁEEGGIFH
&
(Lipetz'65) (Ruff'79) (Bonzi'82)
19 5D H s RIZERABL
ﬁﬁ 24 SVEZ Elb: LITNCER
) ElN:EE e
i EIDEIEE
;J)\ (Voos'76) (Herlach'78) (Bonzi'82)
i op. cit. O —[a] Ol=l, 1[=], 2[=l, 3[=IEA_E
7 et
f) BIAZN TV A AE
E (Voos'76) (Spiegel-Rosing'77)  (Herlach'78)  (Bonzi'82)  (Peritz'83)
iﬂj Introduction Introduction Introduction 1st quarter Introduction
Methodology Discussion Method 2nd quarter Method
2 Discussion Results 3rd quarter Results
= Conclusion Discussion 4th quarter Discussion
n & Conclusion
i > SCHR & o B R
) (Ruff'79) (Bonzi'82)
b EH X EIRITEIH S

MO 5 A%

(PF ¥, 1992)[67] & Y Kk

X 2.2: B -

5 RE R D 0 8
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(1) RBEICREERT S

(2) BMERXEEET 5.

(3) Ftk, BWARCEWBT S

(4) BERL 2D EBOXRERAT .

(5) BEPHEOBOERLETET .

(6) MEDEWERXETET 5.

(7) SHORL ERIT 5.

(8) EREREICT 5.

(0) FRBEICE LR ARINIAXEHM DL

(10) HEVASLATWRAVRK, RIHCBBREATORVAL, FEESHIAES
DEVRXANOFEN Y R RET 5

(11) FREOVWTOF - ADMBEEWPSMICT 5 - WHEOEB AR Y.
(12) BEOEADBAERMICANERLERNT S

(13) MAD HBEOLH L o EZEOH O E AL E AT 5.

(14) MADENWERLDEX EERT B,

(15) BEEO LR CRET 5

(Garvey, 1979)[10] & Y H#:

2.3: Weinstock @ 15 #EE D SR D B H
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NTW3, = 2RATIV -2 RBL, ERICSROSEEH LTV S, Moravesik
FRETANVF-—HRYEZOFTFORI 30ADZRT 2 575 XMICDWT, K 2.2(2) ISwR
THTIVEHVWTHAELTWS, #EOKR, 2RO 5 (AP EANRSRETH L Z
LEHRELTWVSD,

(3) MBHBX DL DEI A

FICHBNT= Bonzi B [3] DAEICH | Voos B [69], Herlach B [15] DIHE DR, iR
THHBEZRINIHESZRB LT, " ELISEILW VR LEN SRACLRBVWEE
NHdeHELTVWS,

7%=, Voos ®, Herlach b, BRI OEN T > T ROMNMEE ST, EHEHS
MR XA Introduction TCLRLEBRENTVWEZLEHLMILTWS, ZHICHL,
Bonzi 3@ X EBBMWIC A S H LAKOPAEET> TV ED K LEBRRZIRD O A
Mol LTWE, £k ZOEIARBIHCESE 2R - BiRERLEHHICHET
BRAPNONB BN (19, 61], T DABHAFEICOVWTR 3ETHATS.

6 DAFE

TAVAOEMT THHAERE) THY BEOELBLUEZEHAOHHAICESWTHREMA
MTCTHRTDLENDZ H20ARIBEORBOHPEZRI LI L TREEEIN, 2
NBFERMBIE 2D, Ho T HPIRICEENRX AR SR - WSRERVEET S,

AELORBEERIHHAEZ2SR IR BRICHPANMHEES LTV RVD ATEINTWR
WA, EBEPEC TRV REZHFTICLSFANTEILEDRNH L, Y= N- -5 —
¥ 3 ¥ (http://www.bender.com/bender/open/) ¥ ¥ — Y% A b (http://www keycite.com/)
BRZDEDBRERICIHEC THERSINEHHT -EZRX-2ATH 5.

24, Yz N-R - FAF—-varyOERTH S, LD “101 MASS.210” &~ ¥
Fa—kyYIMHOHBIELE 101 %, 200 HFHBOHB EZRLTWVWS, £, ZDOFIE “101
MASS.210" R LEZDRDOHHEZRLTVWS, B 24D EWHICHVWTVWENXLFDOT
W7 7Ry NEZENEN,
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101 Mass.210

101  Mass. 65
a 130 Mass. 89
165 Mass. 210
q 192 Mass. 69
205 Mass. 113
o 221 Mass. 310
281 U.S. 63
35 H.L.LR. 76

(FEH, 1996)[23] & W #H#
B 24: Yz N=FK - -H$A4F-varophl
e a: affirmed B
e q: questioned B¢

e 0: over-ruled # F

ERLTWS, ZO5RHAMICE TR - HSRBEROSEEEO HeZXx52L
MTED,

2.1.4 ZE

RXMOBHE - HSRBRE 21 1B THRALELDICRARFETCHRHASIATVS, —
FT, 21 3MOEHETERNREZEIIC, ZADOHETE TIRTOBREILEMCTH 51 2
EARRICARSTWER, ZOREICEHSMEEARSHY 21 3HTRNESHE - SR
EREMSDOBEICESVWIHETZZ L BABERATRTHELEABNSG, LAL, 2
NSOHRTREEINESHR - BSRBABOSEHERIT, ARAHE T2 2 & 2aRICHED
NTHBY, FTEBICI HHARICEHRE R, - T, ZROBEE L, B0 HHEEE
CRERD HERBRICII2HEPUHZERLESEERETIOILENHDILEEADND,

UTF228iC, AMEICBI2EEMETH I WERLERTZ. £, 20 HEHH
HABICOWTIE 3BTRS,
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2.2 ZRIEBOESR

WXHICE, ZORXDPZBRLUTVIR (HSREX) OEELL UYERXLHSR
MXEDEBEVWFICOWTEBENEM/AT (ZRMERH) (K 25) W"EET S, ZOMEF % 7D
E, HERXDEEDNEDES LB HATHSRBXESRLEODN (BREAL T ) B0 5.
AFETE, RXEOSR - S RER, ZREHR, ZREAA T2 O TBSRBRL TS

ZREBEMZHTTHAT S, X 2.60 5 XESRBIXH (Bond, 1996)[74] TH S R
% (Murata, 1993)[78] BB LTV 5 XORBRB X 2B LESDTH 5. (Bond, 1996)
(Murata, 1993) 1, BEBFICH T 2 R X T, BICEARBICOVTRYHE> TV 5,
X (2) &, (Murata, 1993) iK2WT, ED &S RMEEZMY FE->EZRXTHEZNICDONVT
BARTVD . X (3) , (Murata, 1093) P HEAEEMLTWS. 2 LTX (4) i, (Bond,
1996) A Z O MBEHEEB L ERLTHH LBRTNE.

Z 2T, BRI (Bond, 1996) & #Z R X (Murata, 1993) D BRI (2)-(4) &2 FH
Bbohd, ZOE522R - BZRA/IXOBEBIHRSINTWLHET 2 BREMRE TAT
W3, 2 Z2REFMEHROPEIFSRABXOSROME BMEREOMELDOER) VEH
CHMTES ZROBHZHERTCEHHVETZICE, EICiRNEL BY | FHEHSLH
DHEHLSBOBHOEERE2ZR LU CHERBEEL2RETILENH .

(Bond, 1996) IC &7 % (Murata, 1993) D & > & BEEFMAEOMER EEHR T 2ZRITE
BERZROBHD DO THHLBbnd. MEkbiE 20 &> e3RIE, SRR OMNE
REPHEHEERLTCVWBLEILNDEILIDTH S,

¥ MELAEMEOSROBGHRER SERBICEHTIZLETHRICRDIEERAD
nad. BIAE, (Bond, 1996) DH A, X (3) IKHHT D “less studied” & W D EEH R RG]
NBEPEENTHEIIENEHEI T2 LTOFERINYICRS,

COMICEELZEZSNEGBRBOBHO DI, RAUBIUENH 2. RIBAB OB KL
FoHLWER - FEERBIZOICHVWEREZOHR Y-V, T 3FICHITISHRE
BT, Zhid DRBXORBRFEEEKT S LTEBLLR2BEMEOSRETHY 3R
WMXERBMOTI2EERSHBTHILEALNS, ¥ RIABVUBEOSREBFHHE T,
“use” ¥ “base” ¥ “adopt” DL D RFEICEHITHLNEHBICRDZEEZEADLND,

ZOMICEBEOTEIEHFEL S 20 BMHAERM Y RAFH 2 LEERICL, 2
DHOSROBMEOEBHHEIRETHILEXE. o T, AHATISROBEE £2KIC
RT 3BBEOBREAA TICHET 5.
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2 W5~
2 B8 Py

type C type|C type B
(BEE DB ZE D (P Em A 72
BEE=RaE =) s - EA)

2.5: WXHEOBH - WS KB LR

15

(Bond, 1996)[74] & Y #M:

(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 josushi ‘numeral

classifiers’ and English partitive nouns.

BEMEF X (2) (4)

2.6: ZRMEF 0Bl
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o type C (RBRERIEHHER)
HMUKRBELEHER® BELEVATLOHREILODW RN HE HHERRL
DUE, HE52VWERERRAOMERDOERE2ITOHEL0HL. ZO0LSREHWOSR
24 7% type C(FIEARIERE) & T3,

e type B (GRZIRILEY)
HMUWHERZEBLEY, VAT LERETLIHE MOBTZEE OB DR 2 F]
T25EL0H5. BIAE MOFRENRET 2HEHRBPFEZAVTHL VW ERERE
BI2HEARETHD. ZOLIRBRE A T % type BERIRILE) & 178,

e type O (Z D)
type B 3] type C KPETFE VW ESR type O(%@fﬂ_’@:’) &S

AT Bl ZZET T type B,C, O 2N ZNHHE T 5 [41].

type B(GREURILEY)

The analysis introduced in this paper has been implemented in NTT
Communication Science Laboratories’ Japanese-to-English machine

translation system ALT-J/E [Ikehara, 1995].

ZhiZ, H2RXDEFEZFNBEOELORIXESHBLTCVWEHATHS, ZopITIiE, @B
DWW TCHEIELEVATFLEAWTOH Z2IToTWS .,

There are various definitions for TFS unification, and we base our unification

algorithm on the definition given in [Carp, 1992].

RXDEFEHNMEOWRFORR LRI HERREETOGELH L. 20T [Carp,
1992) DBE—L7 NV IT) XL EHIC, ZORIXDEFZENHZIC TFS B—L7 VIV XLD
EFEEITOTWVD,
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The corpus we have used is the 1988, 1989 Wall Street Journal[Liberman,
1991].

EBRAHAI—/)NZR &L LT Wall Street Journal E W T W3S,

type C(FIRERIERHE)

Recently, rule-based approaches are re-studied to cope with the limitations of
statistical approac hes by learning the tagging rules automatically from the
corpus [Brill, 1994]. Some systems even perform the POS tagging as part of
syntactic analysis process [voutilainen, 1995]. However, the rule-based

approaches alone are in general not robust to handle the unknown words.

ZOBTE V=R =D EFZTHTFEE, RAGFZEORY H WO L& THEESISRT
VWO BEMAOMELEREMBLTNS,

Previous work on extraction of collocation for use in generation [Smadja,
1991] is ... However, extracted collocations were used only to determine

realization of an input concept. In our work, stored phrases would be used to

provide content...

BEAEHTZE [Smadja, 1091] O MBS LML 2% ZOMEACHT 2 EE > OREER
NXTW3B,

type O(Z D)

The first experiment on automatic abstracting was reported in a paer by

H.P.Luhn published in 1958 [Luhn, 1958].

\

N

OB TFANEHERNORKRLEAD Lun PRXDBRETHL, 2D LD ad
HRRXBZOFBHEDOEZLDRIMSBRINDID, BRAHRSEIE L WX OMEFICD
WTERSINBZZLEIDTY W,
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B{J_‘.U’ type B, C, O@ﬁﬁ%ﬁ$@]?%?fiﬁ, UTD XDk type B ) 3] type C ¥
WAZZLDTCEZLSREHRIEETS.

In a previous paper [Schiitze, 1993], we trained a neural network to
disambiguate part-of-speech using context; however, no information about
the word that is to be categorized was used. This scheme fails for cases like
“The soldiers rarely come home.” vs. “The soldiers will come home.” where
the context is identical and information about the lexical item in question
(“rarely” vs. “will”) is needed in combination with context for correct
classification. In this paper, we will compare two tagging algorithms, one
based on classifying word types, and one based on classifying

words-plus-context.

BRI OEFH T, WEO H Y OHZE ([Schiitze, 1993]) KD W TN 2%, 2 ORIE N &
BRELTWS Ko T, ZOBREAALA TR type CTHDLEXDZILNTES, LML, 3
XEHTRANZREEFED - D FBEDOHRICE D WEFE (“words-plus-context”) TH Y
oT type BTHBLEEADND,

ZOEDIC  ZREFOFICIEBRDOSZREAA T2FHVIRLZZLAHAELRIOLH S,

BIIEAF 3T

Teufel & [61], FADMYFEEH W TCEMRX OEERNT 217 > TW 5. Teufel &, 22w
Xk 7T EBEOER (“BACKGROUND (B#&)”, “OWN (BRFE, FR)", “AIM (HH)”,
“TEXTUAL (RXD#EK)", “CONTRAST (B#BFZE & Dxfh, MBS OIERH)”, “BASIS
(EE ARBLE 22 B)", “OTHER (EDMOBHE) ) AOHREINZLEXTVD. 20
HTRXDOSRBOBEHICET 2D DI “CONTRAST”, “BASIS”, “OTHER” ® 32T 5%
ZhLDHER, ThTAAHEDOSEEA T C, B, OKCHIET S, £/, SROMBE 3
DICHGBELTVWEIHEHBERDEDIICARTWVWS, =2, ZNEFTRESINTEESEOH
HOSEBEOZZ ZRIECHIETEN (FHHA) M ERHLTHEY, “CONTRAST’
REELRSZBOMHTHILEZAONDZL, —21 BENRSEOHTH, “BASIS” iF
BEMRICREMICABLTVWS LW AT MOBEN RSB IERLZZL. ZLTDH
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(a) BEHHIROMEA
(5) BEAHF 58 OO L
(v) BERXOHRED HE

B 2.7: type C DS [RAEFTH D FL ik

D=2, ZLOEHICEVWT, ZOMODSROBEHIT, SENRFEAMYD/OLRVE
ODHBHENHETHLZLTHE. AHETH, Teufel DZDEXICHET 5.

i

2.3 ZREMHL/FONSER

AHRTE 3ODDBREA TOHFT type CARPEETHLLFZATWVD, ML
. type COZRBFAANSIZ, SR - HFSRRXWOMHEBRICHETLIHERIESNLINST
H5. type COBREFAVSH/ONLBEHER 2.7ICRT. W 260 DEE, X (2) A (a)
K, X 3D (B, X 4B () RENELANIET B, 22T, (o) IBZRBIXOFHOH
RO REBBRAXDO—-BOENTHZLEALHL ARICSR - HBERXDVLED LD
RBATHBENDEONERLCVWAHEFITHELWABZILHTES. X (2) TE, B
R-BsRRXomAEN, @ iARLTE WHE - AHHE BFEAFOEKEMEICLTWD
WX THBLERNRNTVWS, — 7 BEMAOHERLEZFOMAEDEHA (3), (4) KHFEL
NTBY, ZADPRXEOHERLBZZAONS, ZOED BRI, HRELSBFOHEH ML
MK D ECERHTHDLBDND.

WIS, B 2.TIRT (), (8), (7) 2 type C OBREFIC— RO L OBEZENTVWEOD
M EBROBIXT -2 EHWTHALE, #&EICIE E-Print archive E WO WX T — A X — 2
® “The Computation and Language” P73 O TpX R D@ 3X (http://xxx.lanl.gov/cmp-
lg) BHWE. £ ZORXT—ER=ZA05 AFIKESTWT type COBRMEFT % 51
it Lz, ZNOOSREHOS S5 H2TICRTER (o), (8), () PEENLHEE
N, FRER21RT.

R2IMBIND LI, TRTD type C OBRMAICE LT T(o) MEHEERN T
ik T(3) eDMBEREEM T2HBIEFEELTVWE, £, 20BOSRMEA (39 %)
KBWT, T(y)HZEDOHM REIMNTWE, FRY D 3ET () MEABEATHWRVWDIC

%‘ﬁ
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F,200EEAMND L. — D, Introduction FDEICEWT, FTVW DD DEEEDHFEIC
FLHTCERLER BRRICHBEL TRRBFEFICOVWTRRNLIEATHD. ZOH, WX
HOSRILEEN=MEFTIC (1) P HBT 5.

-2k, BHEMEE “Discussion(@i)” ¥ “Future work (FHDHE) &\Wo EE
KSR HZ5HETH S . Discussion ¥ Future work T, TN & YT D ETREFE LR
RIEOVWTBRTWE 2D D TREFEICOVWTHHASI N Z b RIFL A ERY,

—F, TH)MROEW) ZZREFCEIM L TVRLITY SRBXOBELHDOET D
Mo BEo T, BREEFRNIC (1) ORBARNZ L EARZAECEEAMETEAY,
U, (7) 2RXHDSHSOTHNIE, ZRMEFTOFIEAD S | “In this paper” ¥ “we propose”
VWS EEAEGUNERRTDLE VWS EHELEADND

2.4 BREBEROIGH

ZREALTOFIHBUTOES RRTEHTH 2.

2L1IETHRALEAYNT N - 777 8 11 PEIH RBRLE BRAAATEERT
5ZLTC REOHENPR/TES, AT HE2RIAPLYZLORIDD type B TS
BahTtwnild Z0RXIFELSFICBIL2EE (H25VITEBN) REROY -V 2R
RLTWBLEALND,

OIS REEEMOBEBEEDIN T2 LTE [44], LOXIICHEERIELEN 2
BIZEDIC BREAANTREERBRHAERETLEZILND,

T, Z0ETIKRXEOSHE - S RBERZAALEHERIXESET2FEN VLD
MREINTVWEN 21, 54], ZWHDOFHRICEVWTE SREREFHF T ZL T HED
ENHTESL, 5ETE, ZREBREAVEHERIOSEFEERRL $220F

#21: type COZREMICETEINDER

type C D2 A FTIC =&
EENhBER

(@), (8). (7) 39 % (20/51)
(), (8) 61 % (31/51)
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BEICDODWTRARS

—% , BREFOFMHIUATORTERTH 5.

2228 TCRANE=ZLOHEICEWT [33], BERIXOMBICSREAHFOELFAT 2
BEILBVWTY, ZHREBEBIVFATETHS . AT type COSHBEFHICEEND5EE
EDTENLERRI/TVEEBEANE MEREOLEZLS RBHERLEZLVZIEDD
NDEEHEDDH D .

S SRMEMICE, B BSERIHOBRKICHTIZRTAH 2P, RESHOR
XDZDEDRTEBRERDTRRTNE, 2OLBFOHWREHAEMEDICHELIDLEERD
Ng. ZOEIRBREBOFHFEICODOVWTEHARETRENS .

2.5 &6

AETH, T RXMOBE - HBREREH W EEHE LR LE, RICHEEHED
MBS R L, ABIRICB I 2 EEHATH 2 AXMOS BRI (BRMET, BBA A7)

KoWTRELE, BREF L EBBRAXTT, BRAL L HEBWAL IOV THAENE
BIiTH5. £ BEETFEHREZ LT, HBRRALOBRWOBE (BHEAA 7) HH M
5. BEHHE, RXOBEEXHARKMOMBE LML -DICHHTHELEA DN
5. BERXOREDHE, V- A RXOERLBEL Vo HMICHATE S,
SIS, BHRNAN—FFR N Vo MR XU O XEADOBEEROHI BEZ S
B, mB, AETHHELESEEROGHME, 438 Y 5HTHRS
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il

ZEIER O L

ARETE, SREBROHME AEICOVWTAEANS SEEBEHREMBTZICE 5 WXT—
ARN—-2AHDORIXEDOSH - BB WEREMTTILENH N, ZHICEHL TR 3.1 8T
BRD, EBIC, AMECERXTOSEMEFREMBL MBS HESREFR»S SRR A
TERETS. SEEFMOMBEFEE 328 T, BRI TOREFHRIT I3HTCELLTH
FHT 2 F 2 REFEOEHHELRANIEDICERET o= ERFEB LUK RICD
WTW 34EITRNRD, 358 TCEHBEEMEERNAT S,

3.1 HRXEDBH - #BHBROEMN

MAEMNFL LT, ETBNRNERILT — X N — R E-Print archive @ “The Computation
and Language” D H DRI D TEX YV — A 395K WS, ZORXT —EXN—-2A T 1
WX HEYEY 181K (7167/395) PRX EBRLTVWE. WXEOSREHR 2ME 35 1C
&, £ 3 E-Print archive FORXHEDSR - MSWOBEKEMITTLI2LEN D L. TRX I
EBBEXMEFLRT 2E2HD I Y K bibliography » Y, Th 2 i T2 Z & THEHH
IS 395 KD TRX YV — AHEODOSHR - HSREBRIHLMICTEZ S,

3.0, TEX 7 7 4 )V [74](cmp-lg/9608014) DB EXFOFLR D~ &2 KkHELZH DT
H5. (74 FWXHFT (78] 2L TW5S,

— 7 , E-Print archive DXV A M7 7L V% ftp P A PEUYAFTLZENTES. K 3.2
BZDOYANO—WEHBLEZSDTH S . [74)(cmp-lg/9608014) A [78] (cmp-lg/9405019)
EBELTVBL WO FHEBDICE, M 1L H 32 0RXRA—TH 52 & & HKT 5

23
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DBENH D, € Z T, bibliography FORIX D X A MR FEZFLOTRRDH Y Z D RAEFH»
HEE (F-U-R)EZPYVHL YYHSAE2TORELZEFO IO LEFEZFHERF D
DERXVZAMDNERET S, LWOFERTHRXEOSHR - S RBEROBEFT 2475, L0
& 5 IC U T bibliography A 5BRRBICEFHRF - T - RE2HPYHIHINEEL RN 2%
XBMOBRERNICEHT S, BEDS 2 KEnE ZBEXROLRERNIZ DG E, &
ICEFL RICXBMANTEBREND FEIL Lo THFZFLORICRITHARRSI LD T —
2HHB. ZZT, W 31D & D 2fll 4 D bibitem PDEHE IFTUNICETENDLHENS TV
TZ7Ry MUADTF - RRBINRTHREL o EPDEF—U—-RNLUTHHETS. K 3.1
DHGEUTDENF—TU—-RNeRd,

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

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

%bf7 ZhH5DF—TJ— KEHWT E-Print archive DX VU XA MK LT and REZ
LRI OB - BB OB M KR 04 % (94/100) D BEATHE S D 11

\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.

3.1: TEX 7 7 4 VH @D bibliography I~ >~ K O £ i

\\

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

\\

B 3.2: E-Print archive XV X N D EZEFH D —Hi
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BATICRBMLEDD ) DEEELTUATOLDOREFSND,
o HEH HAALNVT BERLZAFBCHRRINERIOBIIMNERZRD o = (34F).

o MXDEZ D bibliography FOEE HICHRAH Y *—T— RABE VMBI TET
LRVE—T - RTHORIBFRBENTLE - = (3).

BIEICBL T, F-U—- REWBHRBIC RXOBBA-VLREEMHBLTEE AEH,
AAALRMVTER-—UDRBRNIHORIERERT, LW ELHETHLIEENIRTES
LEZALND, LML, EHERCA-VOEHENGENTOWARVWES BHRTEORIE
EZR) KR ZIOFETEBRTEZ R,

3.2 ZBREFMOHE

ZRMEFOMB L X, ZROMBBEITIBREICEVWT, ZRODDZ XL XEODRMNY HNE
WEEBALNDXE ZROFBERDOXDLHETINBELERLZLNTEDL, ZOEOR
XEOOBMNYFRENC (1) RISFH, (2) BRERBE, (3) ~ABNRLF, (4) EAHBRLT,
(5) B, (6) 20D ¢ > DEEICHTEEINDFICLYRINTVEILEEX Z0HD 6D
DHEEEBERL FAMEEZHVWTISREFTOMBE 2B =,

FANMVEBIUATOFETHEZ, £F WXT - ZADAFTSREF & 200 6 A7 H L
= RICHHE U ESREATO n-word gram #igt 2 &V WREAFTOHE-BELE 20
R XEOODRPVICREICRLE REDHZZLADMoE. ZhBD ¢EBED DN
VEEBRL, REHWICAFTSCHEOFENIMVEEZRAE. 0B, n-word gram Kt & & %
B RXFE, MNIFORAELTWS, RIVCFEFLINMVEERT.

RIS, FANYVELEHVESREFRMHBOFIEEN 33ICRYT. AXE, THEROEX
NZB%E 11T 1 XDOBICEL, B4 (paragraph) KANTEE V=)L & AW TS RMEF
i 247> SREF#MELV -V R, TSREFERMEL 225 XOFEOISFRINYED
HERITNE, COXLBREFTHEREICETHE) LVWo2bDTH2. ZREFMBIL -V E
B 3.41C3R Y.

B 3.4ICBW T, “FIRST SENTENCE” & 3 ZREFfE# O RN D —XDXES “LAST
SENTENCE” R RED—XDOXFEFEEIKT S, 7= “this.cue”, “but.cue”, “we.cue”,
“they.cue”, “and.cue” BZNZEN, H 3JCHTFEADYED “(1) IS, “(2) TR KB,
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% 3.1 ZREFMBHEFELINYFE

(1) RISH

For this, For these, On this, On these, In this, in this
in these, In these, This, These, Therefore

(2) TERE | 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) —AFF 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) = AFF they, their, them, he, his, him, she
her, hers
(5) Bz And, Furthermore, Because, Again, Additionally, Such,
In such, So
(6) Z At 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




3.2.

ZREM O

 starr )
v

ZIROMBT 2B 2 A7)
(B D BT 5 X2 S E T &5 5)

v |

Z Rl prhli ) L —) L oD 3

— L HE. ¢
Z R P fesafi i i > 7= 72 2

YES|

*NO

Zx el i sy 22 2 Bedldl il & Uil
3.3: 2 JRE AT 1 S O FJIH

\)

w

10

11

FIRST SENTENCE #' this.cue TH X 25 &, SO XL HE T 5.

FIRST SENTENCE 7 but.cue THEZ 25 &, SO X DT T 5.

FIRST SENTENCE #' and.cue THRE 25 &, si O X LHIH T 5,

LAST SENTENCE D& D XA but.cue THE LS5/, ROXLHET 5.

LAST SENTENCE DR DR D XA but.cue THEDSHH, RORDOXE THIE T2,

LAST SENTENCE i we.cue P& EN @< T, RDXIC wecue P EENDHE, K
DXBHMT 5.

LAST SENTENCE i< we.cue &£ R T ROKRDXIC we NEENDHEH, K
DRDOXLE THHT S,

LAST SENTENCE i< we.cue P& E N T RDXICKXFDHY AT LANE &
NEGEROXBHBT S,

LAST SENTENCE D& D XM and.cue THE D 5HHE, RO DK T2 .
LAST SENTENCE D& D XIC they.cue A& N5 KOXBHH T 5,

LAST SENTENCE D& ® XIC this.cue M & EN 55 H KOXLHE T 5,

3.4: B HEAE By 1 OV — )V

27
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“(3)—ABRT, “(4) AT, (5)EIF L (6) 20 OEBICHBLTWS, 25 11 EHE
DIV—=NVERWT, ZREFOMMBZRASREZ. —FH, 2050 11 EHEOINV-VOFIZES
REFMEEEETORRNE R V- VLN HBEIBAOND . 5T, 11 BH
DIV—=NVOMBELE2ULEBEBYOFTHRIBENRGLRLGEGEDN, V- VORBERMHED
BTHHLEBEALND V- VORELRMBEDEDZEFEB LT ZORRIC OV TR
3418THENS

3.3 BRYA TORE

ZREFHTT, HAIXSROEDOXAD “However” THED LD RGH, SRR X DEFSH
mw%%%i@ﬁ5#®ﬁ%ﬁ%%%bTmé(Wm(Dt%thé_it BB
“We use” ® “We adopt” EWo EEMNE T 256 ZRBXIBESRR X OBER> FIE
FEN-RITLTWVS (type B) L B0, -, 5"‘%?‘@'51475%% &, £9 “However”
® “We adopt” &Wo e BZREAAS TREDEZDDFENINMYFEY X NEMERL  RICFHN
VELBBOEBIEFEZRLEN—VEERTEIZILNIBETHELEIALND.

T, FRAMVEOHEFRICOVWTREARS, 2HAICE, RXBEOEELND 5.
Biber b &, B2 XIS B W T “Introduction”, “Methods”, “Discussion”, “Results” ® 4 D
D section THEHLN L EFEDORHHMEREL, 4 DD section HDFFEH RFHOEVWEH S
IKLTW3 2] AHRTRBRE A THICZ D & D % section IKIEH LE. type C DHE
wWXH D “Introduction”, “Related Work”, “Discussion” \¥EH U7z, £ 7= type BIiCD W
T &, “Introduction”, “Experiment” ® section \“{E H U 7= . E-Print archive ® & 3 395 A&
M B section I n-word gram & & Y | IKRIC cost criteria [22]) EFH T B Z L TFEMRD Y FE
DEAEDO Y X b EBFHWICHERKL =, n-word gram ¥iit & & 55, KX FL/AXFORA %
fTok, T, AVIPEYUZTRE-FELLTRYF-E, Z5LTHELNEVRAIDD,
ZREALSTREICEHTHDLBONZ2DD % type CHIC 7618, type BHIC 84 % F
AWNYVFE ELUTEVPELE, FANMNEEZR 32 X3IJICRT.
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# 3.2: type CREHFEN MY FE

29

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




B 3IE

# 3.3: type BREHFIM Y EE

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

SHREROH
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sub reference_type_decision($@){ # BRE A THREN —F >~
($citeline,@ra)=0_; # $citeline : ZRODONILE
# Qra : ZRMEF, 1471 XDV A b
# type C REM IV -V
for($i=1;$i<=3;$i++){if ($ra[$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+$i]="/In spite of/]){return(C)}}

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

# B, CIKHYVIRLNAD>EH DI type 0

return(0) ;

X 3.5 AL THREIN—F D —EB

RICBRE A TRENV—NVICOWTHHAT S, ZREA TOHRER, £ 3.3, R32ART
FAMVEEHVWTV - VEMERLE, SRS TREICE, RBOFHTLBNE LS &
ZREFADVEOHBIEF 2ZRILZ2ZILIEHATHILLEZLN, ZOEHRERWE
=V EAERL =,

FE 228 TRRELSIKC—DOBRMEFICHBOSRE A TEHVIRED Z e A THEA
GELHIN, SEHE—DOOBREFHIC—DDBRAL TEH VIR V-V EERL =,

W= VRREL 2EBEICHTTILZELANTESL. 0O type CKRETZEZHDIV —
W, 8202 type BICRETHEHDINV—IVTHD. ZLT B, CELELDEALTH
HYBS N> ESBMEFE type O L T5. V- VEEFRDIYERBICERE LT
579 type CREMIV—=IVIE 76 M, type BREMNV -V 4lH 2. ZHhbDN—)V
DEANMEFICOWTHHT S, type CREANV-NVIE T6HDIEF 2 ANHEX TLSHR X
A TREHEICIZEN R type BANV =V AHICOWTHRAKTH S . £Z T, type
CHN=)V, type BRIV —VOIEICEH L EZRIC type O 2HI YIRS EHE L, type BH
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W=V, type CHHNV—IVOIEICER LERIC type O BF YIRS EHHICOVWTHANE, 2
DFEFR, I type C HV—IVEHWELFNBIBENG Ro DT, type C A, type B
FANV—IVOMEICEHRLUER ZREATHEELKBHVIELN RN >EZEDE type O &
L. BRAATREN—-F Y O—HER 35IRT. BRAA TRENV-F VTR, 1171
NICEBINESREFREEIE LT, EEESNFTOSEOMEEX AEL LTRITRY ,
BEAAT OB OEELLTET.

3.4 KE&

3.4.1 BRERMOHL

BIETRNEFEROBEHEZFTMT 220 SREFHMBEERZ/T-= . FMEX (3.1)(b=1)
ISR Y F-measure[68] & W TAT .

(1+v*)PR

F(F-measure) = 2P+ Lk (3.1)
ZZTC,P,REATIREYFHEEINS.
: HMESNEXDI BIERD LD DH
mﬁﬁ$):§%@m:—ﬂx®mm?N%i@%ﬁ (3:2)
ENEXDDBLEMRDE DD
PO ) _ d P 7 8 (3.3)

SR E L — VIS &Y
(m&éntiwﬁﬁ )
ERAT 4L LT, BROGENIBREE 11T I XCBELED DL, BETOMXH
MAOMXEETASEMEHAM 2T LELOR2 (50EABLE. BEOUNWEETEHEDO YL
HeEZ SREFMEIBRCTISROGEINIBERABEITLLE. 1507 —-4D> 5 100
fl % KA, 508 &3 A & LT, 3E#EYE L (358 Cross Validation), 2 &l 7 #li Hi
DINEEONV-VOERBELRMBEDOEEGE, 2 V- VHEBRHET-42HVWT, Z0M
AREOLETHMAT —XICH U TEREIT- =,

FE AFEOEHEERTEDIC 320R—RXS5A VY 2EBRLE. BROFEINDX
DHEBRMEFEUCHEBLESS ZOXRILTSREFCTCHE (R—RAF4 1), —H,
RO B L2BESEEFE LTHELESS, SEEFE L THEIAD 303 T
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x 3.4 ZREFMHEREE (3% Cross Validation)

BEE (%) KR (%) F-measure
AF (AHA) 78.0 (174/223) | 87.0 (174/200) |  0.823
AFk () 75.5 (80/106) | 83.3 (80/96) 0.792
N=2542 1 (BREFOLX) 54.7 (58/106) 100.0 (58/58) 0.707
N=254 2 2 (B&Eah) 100.0 (106/106) | 13.1 (106/807) 0.232
RN—Z54 3 (%%ﬁﬁ@j(‘kﬁﬁﬁé) 88.7 (94/106) 59.1(94/159) 0.709
AFE (AR 81.0 (171/211) | 87.7 (171/195) 0.842
AFk () 66.9 (79/118) | 88.7 (79/89) 0.763
RNR—=ZA54 1 (ﬁﬁ@%ﬁﬂi) 44.1 (52/118) 100.0 (52/52) 0.612
RNR—ZAF54 9 (Eﬁ@éﬁ:) 100.0 (118/118) | 11.2 (118/1049) 0.202
RNR—2A54 3 (i}%ﬁﬁd)j{-{—ﬁﬁﬁé) 79.7 (94/118) 68.6 (94/137) 0.737
AFk (W) 78.1 (175/224) | 86.6 (175/202) ||  0.822
ARFER (PPl ) 81.0 (85/105) 79.4 (85/107) 0.802
N=—2AF54Y 1 (ZREGLX) 53.3 (56/105) 100.0 (56/56) 0.696
N=2542 2 (B&E2h) 100.0 (105/105) | 11.1 (105/948) 0.199
R=254> 3 (BRBOX+HEH) | 86.7 (91/105) | 63.2 (91/144) 0.731

# 3.5 KT — & TERE N =S RAMEFH V-V

112345678910/ 11
RN AR NN N *
Ty R | k| kx| k| k| k] ok *
Ty R g x| x| *]* * x|

(&% KB T 5 5 R T A L — U 3 4B )
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NTEHFENTLED R=RF5422). ZOMDOR-254 2 LT BROGZENDEXL
ZORBD I XESRMEFL LTHBLE (R-2F 1 3).

FiRER 34ICRT. RR3ACBEWVWT, KFED F-measure fER EDEY MITEWTH 3
DOR—RATAVDELE LH->THY, - CSBEMMBFEOEHENREINELTE
5.

R 35, By NMICEHEH S W ESRBEFMEIL - VOMAEHLETH S, V—)V 8 TLAST
SENTENCE i< we.cue A& ENRL T, MDOXICRXFOARDY AT LAV EENDHEH
ROXLHE TS 1 BEDEY NICBWTHBBRSATWARW, o T 4EUBTENS
BT, V=V SESD 10 V=V EHWTSREFROME 217 .

SRBEFOMEICKRLUEHEBIARELUTO 2BEICHETE S,

JRER 1 UG - & AR AT IO BIE U = K
FR 2 sy s (MENKE) CBEL ERK

ZREFHMEORKA 2K 3.61CRT. (B 1) &, KE 1I1CB Y 25 RAMEF il D & Bl
TH5. (B 1) T, X 2T [Macgregor, 1998] #ZR L THY £ 1, 24 [Macgregor,
1998 KB T 2 ZMMEFTH 2L, SREFMEIL —IVEX 2 UAHMETETHWARY, 20
Pl 2 DRISF “It” DFEATFIE L 1 D “the task model” TH 2. — 7% ZRMEFT D H
HICI, “It” BBR IO T AW e d i, g icid, BiEFEomicbBERXEE BXE
HIRE (RAMX) % RALRHEN DY, BHIC It THREDZXDOMX ESRMBA L L TH
ML ABEICEZOXEMBLTLEDHEBENH S, o T, “It” PRIEHATH S
MESDDOHERLEARTRTH B,

B2 KBEVWTEAFDORBANES NS, (Bl 2) T, X 1T [Melamed, 1996] & S &
LTBY, X 1,274 [Melamed, 1996] - BI 3 2 ZIRMEF T H 5 A, SRMEFHE LV — )V TiX
X1 UM ENTWZARW, 320 “The translation lexicon” D F&47F K, X 1 D “plateus”
TH2LBZALNDD, BEH “the” 13, BEHOLFEHIHEOMICH, BEHWICHAWDS
NEGE MRELFALTIHARERABREEND Y | “It” LHKR BISHLRHEETH D
EONHETERHEND .

IO NS XEOORBY EHBZERNY L UT, 55 EEDBSRI (57 D
“the” FDFEMNRISFATHEMELOHE) ILETH S,

B 3) ik KE2ICHT 2 ZRMEFMBORKATH S, (Bl 3)F, X 155X 4D [Guth,
1992)(X 2) KT 2 ZRMEFTH 20, ZREFME NV -V TEX 12X 2 LB SN
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(B 1) (KE 1: R - BRERATICBIE LU = R K)
1. The knowledge base supports the construction of the task model discussed above.

2. It is an hierarchical structure implemented in loom [Macgregor, 1988].
(B 2) (BE 1: RIS - BEBATICEE L ZRK)

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.

(B 3) (R 2: FEsAES (FFEKHE) ICBIE L 2 RIK)

1. Method has recently been optimised by Cowie and Guthrie [Guth, 1992] using
simulated annealing and they report results of 72% correct assignment at the

homographic level in LDOCE and a much lower level for individual sense assignment.

2. This result must be seen against a background figure of 62% correct sense assignment in

LDOCE achieved by assigning the first LDOCE sense in an entry.

3. However, we suspect that the wrong optimisation function was used in the annealing,
one that tended to assign senses with long definitions in LDOCE, and so the figure could

have been much better, a matter we intend to remedy later.

4. The importance of this method is that it disambiguates all the content words in a
sentence, even though it involved a vast computation for a sentence if all the LDOCE
senses were considered, often optimising more than 10° sense combinations for a 12 word

sentence.

3.6: 2 FEAE At il Hy D 2% H il
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Tww, ZoORICEWT, “LDOCE” E WO FEDORENXEDOBNY ZRLTWE LHE
ALbneHN ZRMEFAMEN - VTIAFERE FEROEFH)ICE2XHOO2NY TEE
LTWnwiniEd X 3eX 4Rl IhTcnirn, - C, SREFMEMET 5, $%1
FENE (BEROEFH)DZRTOILENDS . LAL RXDOEE (T-7)2RTEBX @&
XEHIChbE->THEBETHBTZEY, ZOEDAREOREEERT L BRMEF M E
RCHH SN WEELDZ . - T TBROFKT, B LRFEE (AR 2RTHEE
ROF RICZDEORFEOREESREFTOMBICHVDI LV EHBBENLETHD L
Bbobnd,

3.4.2 BRYA TORE

SRR A TRERROFAM G E LS RMEAFTH L & Ffk BHE BEEZHVWE. K (3.4)(3.5)
X type CD R A TRERE DM HETH S .

—=IvEHWT typeC’Ky%ﬁEéﬂf:
ZHMEF D D b IEFE O
BHHE =

ZREF DS B IERDOK

( W—=ILEHWT typeCle%Eéﬂf: )
TV VERWT type O ICRE S N5 RHE T OB

B (3.5)

ERATFT - AL LT, BREFLEDAA TEAFTHRELEDDOE 32HAEL, 20
D6 282 &)V —IVIERA R Y 1002 MiH e LE, = IEMT — XEROE, —> 0
SREFICE D OZREAL T2EHYIR-E 228TETEHDOEL DI type BEH type
CLEBRBZZLDTEZBRBAICOVWTR, MEOHERELLILE BET I LA
FHTZ2D0THNE type BTH A, MEDQHRICMOPDOMERLERWEL 20—
HMEBELTHWSDTHNE type C1 LW I EBITESWTHMEL .

W= WHEBHT - RICBT 284 TRERBEZR 36IC, AT —RICBT 2 X1 Tk
EREER ISR,

BATREBEICOWTEET S, FHUDYFEEE DB, uni-gram FBALRLE. 20
X uni-gram "SR E A TREDHEE LM T I EIERICR>TWEEDTH D, BIX T



3.4. XKEg

% 3.6: V— VEBE T — X 2V EBHE A A THRERE (282)

W—IVTHRE | 2L THD
ENERAT | HE (%)
C| B O
EMD | C| 46| 2| 1] 93.9 (46/49)
B 1|105| 13| 88.2(105/119)
247 10| 3| 8|103] 90.3(103/114)

90.1 (254/282)

R FMAT -2 EHWESRE A THRERE (100)

W—I)VTCHRE | 84 TEBD
ENERAT | KE (%)
C | B]|] O
EffEOD | C 12| 0| 4| 750 (12/16)
Bl 2|25 5| 781(25/32)
2470 1| 5| 46 | 88.5 (46/52)
83.0 (83/100)

37
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(Bl 1) JRE 1: FHAMVELRXOBBOMEFANV -V RRDGEDRK)

1. The interpretation of ‘exOb’ that we would predict as possible would be the Ziroo dislikes

Taroo (RETAIN) which native speakers rarely get.

2. However Kuno’s analysis does not block this reading either; the zero in ‘ex0b’ could

also be a REAL-ZERO-PRONOUN, with Taroo as its antecedent.

3. Kuno says that this interpretation is dispreferred because of a preference for parallel

interpretation [Kuno, 1989].
(B 2) (KE 2: ZREFHCFEIDVEOHBRLZVWEHDRK)
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.

3.7 B A A TUE DR

BIDHIFE [41] T “not” ® “but” EWo EFEEFANYFEL LTHWTWED, “not only
... but also” D & DIC “not” ® “but” ®"EEUNDEHWTEDLATWELDEH 2. 5H
FH A “not” KT 2FNMNYETE, “can not”, “could not”, “might not” &\ o &
bi-gram & & 4 ZHREIWCFIHLTWS, ZHICE Y LABTORITHEE (19 66%) & KIEICHK
EBITDLZULNTEE,

ZREATOREICRBMUEBDEZEVWLS ODMANERR, REKRKRDO 2BEOERMNH
5ZeNGhol=.

FER1FADVELRXOSBRBOIEZRZENMIV -V B B5E5 DKk
FER2ZBEFFICEIDMVEOHEBL2VWE SO KK

X378 1) &, KE 1 ORBBATHS. #l 1 ICBEWT, ZRBLOEZ I 2 TRATH
%8 [Kuno, 1989 PHER DOHEHE L T2 #< X 3T, Kuno DHENBTICOWTHRNT
W3 BREA TREN-IVEIE 35CRT LI, ZROKIC “However” D & S R
BAHBR TN type CERETEHED, Bl 1 D& DI “However” "SR & Y ETICHEH T
SHBERRKT S ER FMMHT - XICB T2V O00FEHICEWT, ZREFRHICF
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ADYENIHBELTVWDICEDIDDLT RXDBREFINIYEZEDIEFLISRE A TH
ENW— W BERSEEDRBUE, ZOUE5DRBKEHADOVWI DD, SRRV SRR X
HTHBEZBI N TWE. [Kuno, 1989 82D —#ITH 20 (B 1) ISR T BB Y LR
W, WX T [Kuno, 1989 2SN TEY  ZOZRMEATTT TIC [Kuno, 1989 D AR
KOWTBRLATWS, 2O 258, WXOHEAFIZT TIC [Kuno, 1989] DHNE %
HELTWSED Bl 1OLSICSBEFRPTcWERY ESEERL Y BETES.
ZHALDORMEPELETZEDICE, BH4OSBEFREFICEE T 20TERL WXL
BOBEDOHTEBRMETERX, TOLTEBREA TERETILHEN DS, &Y EEHIC
RV EBEZRENATWIHEOBRE A TORER, 2HEUEROSRICEHL Tl
ZREFHIC type B, type CREHADOFANYEIHBR T W, SREFAMYEDIESF
EZRET type BHD W type CIKED D L Vo EHEDIBADBND .

X378 2) &k, IKE 20 RMBPTHS. Bl 2ICBVWT, ZRBIXOEFZIE, T(X 1) RE
FHEWE [McCord, 1993) DFHEE Y D —BBITH D, (X 2) o T, “EFHRICLVHRW
BB Y AHEICARS, | LBATWS, ZhiE, [[McCord, 1993] @ F8 i — B IC X 1
TWVW3] EWHOHRTHERAEEHLTVWDEZXDZLMNTE i T — XA EROBRIC
B type C EHIMILE, —F, BREA TREN —IVD type C DHEICHVDFEANY FE
X, ZOEMICEREELTVWARVWED V-V TE type O LHESNE, ZOMFOHFT
i&, “generalization” ® “more global”  type C LHETE5F - T - FiCkoTWwW3, LD
UL, ZOABRFEIMVELERZEI LB ARBTHDLEBRAICV,

ZOEDI, FHADNYFEET TR “type B” ¥ “type C” LHHTEL WAL W ODH
VO ZAREDR AL TREBEDH EICEIBRKRAEZFLZTOLEND .

3.5 EIiEf3T
ZREMOMEICET 2%

SRS BBV, HAERLEHRICRXFTOSROMB T 2 XORIENDEFEZD
EFERBFEME L T2, EEKRBOMEE, ABZRICE T 2SR AT O # & & RIS
FERAMVEICESVWTWS . ZROBBITE2XOHEDOXICFERIDMYEIBBETHLIE, Z0D
Az FHERBH L L THATE, LAMALIMEFEORENRFMICOVWTEToTVARY,
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BRYATOREICET MR

W, FAMVEICE S VKOOV = NVICEY RIXFOEIHEELERA T IV
DHBNEEIF->TWS (18, ZOAFTVEA VB ZLT, BEAGE NS LICH Y IR
bhEATIdVEIC, ZRESETLIZLAWRICRS . FIAE, TA12. BFEOHZE]
(B46. MIEEDRLEME] LWVWOIATFTIVOXICEENZISRIE, 2hZh TERH RS
Bt RTEo0BR] | THEORYEERTIEDOBR] LEXADZZLNTES.

Teufel ®, # 9 & F#k 33X H DK LIS argumentative zone & A —~FHOKER A 7 I
VOHEHNE%24ToTWS [61]. Teufel AMXOBERERE THEHEICHELTWLEA, 20
>HRXOBHEOBHAICH L TId “CONTRAST, “BASIS”, “OTHER” ® 3 MBI T
Wa ZABEAFRICBIEBEALT C, B, OKHIELTNS,

Teufel i, argumentative zone & HEJHIET 2B FANMYEOMIC, RIXHFDEXDALE
Bk, BENTOZEXDOMNEREHR, XFTOZROAE (Beginning, Middle, End), XD &K &
X DOEEFE (tffidf, RXBEPOE)DEEEFORBMICEBL, 205 0K EH W TR
FHIC LY argumentative zone BEIMF G DIV — V2 EHE L TWVWS, ZDOFRE, argumentative
zone ZHTIE T0UREOBEHRRLEENMEOATWVWS. —F, “CONTRAST”, “BASIS”,
“OTHER” ICBIL Cld, IR HEHRIC50% 218X TFHE>TWS,

Teufel © AHFZE & AARIC E-Print archive DX T — E XN =2 ZHWTW5 ., = 34
FoRABLIOERRMFICEVRDZ2I00, AMRICETEBHE A THEHE (83%) &
Rz e REREENHD. ZORKED—>21F, “CONTRAST”, “BASIS”, “OTHER” &,
D argumentative zone & IENRIX P OHBBFEMELS  ZHEHI-NZADOHFTZIABD
FHR)AXZLLTHRYFEOATLESTWALHEERAD B - T, BEEOERANR
RIS BV &S R @2 E (B (16, 30]) O HE % £ niE, “CONTRAST”, “BASIS”,
“OTHER” D ERERIHBINDGLEZEADNDS,

3.6 &

AETR 2ETCEHELEZRERZEGMICHE T 2FEEZRELE. AMETHE, E-
Print archive EWOYBMXF —Z R =20 TRX 7 7 A VX RICSREROM T 2K H 7=

LEIC, —BRFEOEH Y COWN (240D 2/3) TREBE 91%, WE 81% WO BWSEBENE >N T
BY, “OWN” OPBEHICHT BV - UHRS BRI TWB LHEIING,
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ZREBOMMBIT, (1) RXEOZ - HSRER O (2) ZRMEF OB, (3)ZRE A
TOREELWD 3DDATY TICFTBNS. (1)1F, TEX @ bibliography £ W2 av Y K
WEHUTHEMICHETZIT W, 4% OREN /LN E, (2)3) WHHEZZREL, FAD
VEERWEFEERELE. (2)KKoWTIE, (EEOXEO-ARAY 2 EELIASD
DRMYERTFEIDVELZRLUESRMEANMMBAFELZRRLE. ZOMR, FMHHT —
ZICBWT F-measure # 0.80 DEAIB/OLNE, £, 3)IKO2VWTE, FAMYEEZHWT
ZREFEBNTTL2ILT ZREATE2HHRET D FEEERREL £, ER O RFAMH
TFT—XT 8% DHEMBENGONE, REVWLRBREAVWESKEEROMEXSHE AT
DREDIEEL LTRIFERRICELTVWSEZADH 5% SREBOMUEE 21 1
EEBEDICE, FVBRVERLERBERTRCHELEADND.

3.7 SEORA

3418 BRAL TREEBRTRANELBY AHETE, —2OBRBEHICE—D DB
BAALATDOHREHYE-E. LAL 228 TRUEB T type B & type C Dl H DS
BATEHVIEDZ L WOIBXFOAN, ERICIK, SVEARTHZLBZADND,

B35 BV, BEDSEE A THRENV -V YT NV—F Tk, ETSRMEHD type C
DERMPVEEBATVINAN, FATVAIE “C7 LVWIEERL TAEERKTLTL
£, ZZTAHERTEST BT T type BOFAPYEEBZTATVENCOVWTEHHRHN,
BLEATOAE B & «C" OHAFDIEEETZ LT, ETRANEMELICHLTEZ L
NTED.

type C DZRMEFALHBONLIEHRIT 2B THLRARNELDIIC UTOLBEYTHD.

(a) BEHZE OB
(5) BRAETTZE O I
(v) BRRXOHRED H

AETRELESEETOMBEHER, ERICRT &S 2SRET T OERE O %
FoTlwan Ll SEEFFASISICI0ES AEREOHHREMET S 2 £ 13,
EHTHLBAbNE. PIAR, STEBEEFTTOBEH VT BEALOEZ O LHE
EHLWEDH 2 RLORBEIT>TWEN [33), BREFTOLERBICHBEORL L
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A5Z2eT, 'BERXOEFZFLRABOMERREF - ERXORE] » BRAXOESE
CHBEOBPEFENEL L ERIXOBRBR] 2 FYFMAREWICIE U ERBLTHIC A
LLEBEALND.

¥ WXOSRE 2BOHERETIBRANEZIDC, bR E—RIXPTHBES
BIs5a6bbnd —ARTHBORXEARICZRIZIEELHD. =2, —BIICIE,
HEREYBESZRBLOFM2ANRICEH TSR’ HY BEI LY B RERD 2 S
NTVWdeEZLNS. BIER, 2O RBBOBAMARBVERICERIL TV AL
N BREFHMEOBEEISICHEIEZEDICE, 2O LEBRA KO RE VL
EROSBEFFORBL OBEBOSHAEHATHELBZADNE, SBILZDED Ry
fid, 3428 CLRRNELBY BREALSTREN—NVOEKICOEETSAEEDSDH S .
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ZIRBEmRESR LY — A wmIXDIEK
&

K

AECE, BEEBERH LY~ A RLERZBOHECSWTEAD, T 4.1 1

CEY—RARLOERELBOEEICOVWTHNS 428 TIE, F— A AL EERT 5
ETORAY NEBET S 438 T, ¥ — A RIAERICH T 2 BEHZEE W < D2
NTB. Fh AAMTR, F— AL RXOERZEICST 2 BREROFEH &> VT3
HL, A58, B - _ARXERKBEY AT LERT

4.1 Y —_A BRI

T HRBBOEM, FHTHEOHEMIL L IS EHBEHRENBEHICHEMLTVWS,
¥ HEENAAFTEIAMOBLMAZ - FHTHY , AHOLEBEHORAI S AF
LEXBRETIKHEEBLAHTZZ LA BAREICR>TETWS,

ZOESBRATHELINZDOF BEOHASHFICHEL ZERNIBE HEani
X#E TRbEY—RARAX (VL2 )PEMEETHS. T - XA AXPEMRE 2 F
22T RESHOMAH N 2EEHTHEETL2ZLAHUEBICARZ, LAL, WXE
BILHT 2T - RARIXDOEDBHEVBFICLRNVEWSHEHEALH L [10]. TOEBED
=Dl LT V= RARIXEEETDLOIERNT - RARIXOEFICL o T IFHAKIC
LDHEHWICHHEBICAANEETLZZLAEFONE . LAL, SROZEMBEREOH M=
BANE, ZOEI R AN B/ADOB[BEEIBAFEE > TV LD LBEDON S,

43
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ABMETEI - RARXEEBRILOBHERATVS . AR —RAL@XLF, L0
WUXICRREINTVWEIEEDPRAEREM, TEMBELSEHOMIL SREICHELET
ZWAERARLEDDTHL2LEZALNS (10 LALBREDHHEHOEKMIDE RS
E,ZDEI BRI —RAR/IXOBEGERE, FFBRICHETHDLBEbONE. ZZTHET S
BRORXHFNSERXOEEMAT, RXHOHEBENRENTWESEFEMBL, Th
BEWHSWICEVWVEATHAPTKELES WRNEXFEEY -—RfBXLEX ZDLD
RXEDHEBERERS D,

ARETE ZOHELIHBL LT - RARXMEREIXBTEIVYRATLERT, AHRTRE,
Y- RABIXERZBOR KXHEOBRBRICEETS. —MIC, HrwXIBLOBEE D
WX LBRBRICHY FERXTEHESRRXOEEM[AF>, SRR L OBK &R
LEMEA (BREM »H%. ZOSBEFEHRLZILT FERNLDOLIO>REW TR,
ZRLEDOD (BRYA47)P2R - BBRB/XHOMESIEBTE 2, ZREBVIFE
SHEORIXDOEHNELRXEOBEBRODITICFIHTELZ LEXASND,

4.2 Y —_ABXLERKDRA Vb

ZHhET BE-RXOENICEHLT RIXHFOEEM/FTEHMETIHRZOFHEIMERS
nTEE BIZE 9,49, 24, 61, 30]). LAL, BHHEPEBRIOSE, B—RXOEH
ERANICERINE[AIHTLS . 7 BENHNRLRIBEPBORILELEDLDICNET S
DM, £ WERLTCEETFAMNITHENER T 285G HROBR—RXEBEVOFHE
flxDRMIICEH LENREEF TR, A4AOBEHOLBRAEET S WEBELADY  TETE
WelT@EyTclrRry, 20 TMERRHEF GRXHEOKLEM[MAT) 2 LD & D ICHRH LA
BRI MAEE RS, —Fh TEREFEZHRLUTCEIEBERXOBYXHFL LTI ET
FTHHRLEBTARY. HBRXEENT IR, TALORIELHBELELSEF DB Z
LTHY  ZOEDICEIRIXEOLBRET TRIMELLHALMICTEZZLALETDH
5LEZLND, SHIC HBRAPHEBEAOBRICEOSWT WXEHH - BEITILEN
H5. £ BHXFEL2ERTHEDICE S ERXHEORBHEOHEL 2 LA H
A 2BEEDH—, #HFADOH S, “we”, “they”, “in this paper” & W\ o ERISFDFHH %
ANDEBRE TXANERAPILTLEHDONHE 42 FBEL D fto T, HBRXE
MORAY NI 41 DEDICELHBZLENTES,
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(a) BIER X0 BB INE
(b) 31 0 BI4R O A
(b)-1 BEE T 2 BB A D 0 H 8 o0 i H
(b)-1-1 EEE T 0 it i
(b)-1-2 % 3 I8 0D 3438 5 00 482 o
(b)-1-3 % 3 I8 00 HH 2 5 00 48 o
(b)-2 LRI DHHE - B
(0) RXDHEZBOXHOE NS % B L =B E D4 5K

B 4.1 BEBRIXEHORA >V B

4.3 BIEfFE

4.3.1 Y —RABXOBEERICET 5%

WAL, FHEPVEBEAVTRIXTOELICHRERAITIVDOHBHEETV, 208
TAVERIRBICIGAL TS 19](H4.1(a). SO LTRESNERESTH O®
XEED THREOHZE ¥ MEOMAOARLS] AT ITVOXEMEL, €05 2
NTRRTBILT, ZOFHORANLRGHUERLEITLIOLEHTHL LBNTVE (K
4.1(b)). ML, 2O &S RATIVOXN THAZXRIXOEZOHMZEL THE EOR
HICHT2BRPERERL TS EERATVWS, AMATEZIDO LS REFHDO LW
AW B Y — N A RIAERDOBRICFIHL TV S,

HRTFAIDNZMRILLEBIERLD, HBOHHELF 2N RICHBEFEN 2175 R
ARV DB B [45, 46). BRHRAVFHELEOGE RO & D> 2FHUND 5

o HHWHER HEFOEELAREECHLLEADNLZLRSV. o T BEW
REMT — ABERLPTVEEDIS

o Bl 41(c) CBLT, HMAETEIXANDsBER - INTWEED, BHEMO XK
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NDEVWEDTYEBITLILEN R,

—BIC, MR FEBOXBOBVWIELEL LM DHHAFLENNRELESRL
HRXTZDBBVWAREVWED RXHORBLRORBICIFHELFOSADL D REXH
D% DHEBROBBL Wo EFEMNBEHLICKW, £ WXIEFEZTBICERIBATH
PNTVWEED BHBRIXEILHDDICREDEDRBATEILDIDONDERERKAL
hNekd AWRTE ZOLIREFZEBOBROBVWICEHLTWVWS,

4.3.2 Y —RABXOMTICET %K

ZOETIC, ABHDEVEY —RAB/RXEDHLEHRED WL DD H S [37, 64, 65, 26, 36].

—ICH —RARXI TH2EHOWHOER, MBERA T DI, ZDHIK D KF
WX E —EORBROFICEMRIALEZDD] LFA2. 205 OEHRPHMBAY — XA
WXHFTLEDEIDICEMEINTVWEIIRX ALHHFORBOY - R A EHBTDZ L
T, HEBREHONMCTEDLEADND, ZOXOIRBEZFICHEIE HES T, THK
EOHBHR=— X - BHRERTEH LW 5FICBENT 7 ADOHEE D 1982 481993 4 D I
KHRLETRDOY —RARBRXENRICHEL TV 37 HEOR, 20V -SRI
LZREINTVLZDOHHORRM R (LA AX—WX 65) IKEHLTWS,

ZORE ACRAE—RXTLELRICHAEDIMOMLL TOWSHTEZROSNFNIELD 5
TRBLVWS EHIRRVWEHE LA SINEDN LT V- XA RXTBRITI2RNES
PEADRXDBROMEST REZEDEBIKET H2HHNZ L, TH — XA RICH DM
MM OER - B X PR B ZOWREREIDEIHRBIL TR,

ZDEDIBRY - RABXDEZFBICES ODENELZDOR, V- R AXEELIEDOD
BB RFEIELL TWARVWEDTHDLEALND, TOEEMT Light 5 [26], #H
5 [64], Mulrow B [36] IC L VEBEATBY FEF - RAAXEHELIEDOVWLOAD
FIE [26, 12] ¥ H et [12], FAl & [36, 47) R EPRES LT WS,

Y- RARBXEBLIEDICF HADORXEHRA, RXTPOERERETILEND DN,
COEDBREREEBNICITOEDDHED—B L LT Goldscmidt DB D [12] & K 4.2I1C
B3, k2 WMAEDOH L LT Mulrow DO D %M 43ICE T 5

HBEDY - RAWXFTCEIELIZREINRDSERE —HIN, LUYHF LW - XA R TEHEY
HBREN2GERENHE, 20X, ZOFHFIEST2HMERBORMAMICHEN AURXTLRARAED
LRFENEZENHEZALTH D,



4.3. BEMF

(Goldscmidt, 1986) [12]((HH, 1994)[64] & Y Hok)
(1) BETAEHERIHKL LTV o MEL 20MEICHESET 5 B
% €
(2) BB T B EWDILE
(3) €0 B OEHRD LR S O FFA

(4) B T 280 A ML LT W eI % EICREI> &>, ER
THOERME L LT

47

Bl 4.2: BHROBE &2 ZBIHIICIT D FHk

(Mulrow, 1987) [36]((#H, 1994)[64] & Y # k)
(1) o2 Y LEERWABRADATVS D
(2) IGESCHR & RO W HED 2 OMBEAHE SIS ENT WS M

(3) ZOVEa—ICHRIRLEY LAad-EY LEFERRELEEOH
RS AN REINTWVWE D,

(4) U6 SCHR 0 B9 0D TE 7 & % SELAEY 72 V5 CAEA L T B A

(5) BHIMEBHICHEE SN TVED, ZOLET - XRDRRAPR—HK
DRVPFLLIBRISNTVDS D,

6) HHEABE SN, BEAMIARIATVEON, §2HRENICHE
ENTWVWBEDM,

(7) BT M RAOBERRRIAT VSN

(8) HENLBEHINEHLOHEOROAREINT NS D

4.3: Y — N A G 3 D FFAf B
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42CBVT, (2) BB 41TRUEHBRIXEHORAS Y MNCBT 2 T(a) HERXOD
HEWE] KHET2, £ Q)RACKK 410 T(b) RXEOBEFZOMNT | LHET
5 AFRATRZIALDOAHEZGFOEDICRXEOSRERICEE LTI 448 T,
420 (2)& 3) &, PREBREAVCEDLIDIKCEBRTINCOVWTHET S,

4CBELT, = RARXDOFMIAFRICBVWTCHFECEELRMED 1 DTH 5.
IADOFMEEIZBNTHE L BEbh DD BRI MIIABSEHMIITOES %
BRrWeBABND EE TTRIETYRANELBY AHRATHWIRXT — & X —
ARNHETH R RBORIDVESDARVED F—-RARBRIERIXBEY AT L2 —-FIC
FEoTEDLW ERICY - RARLEEELTEDVWHMT 20 BIRATIRETH S
LEZOND WRWICERBEERRLT - Z A -2V, K 430K STV~
YR = 2D %475 BENH B

4.4 Y —RABXERICEITEHBRERON B

HAICEBRXEWORSA Y MERLEDN A TEZOFTHRIC (2) BERXDH
BINEL (b)-123RXEOLBERLHESORBICS TS, SREROFHICOWTIH
ER:N

4.4.1 BERXOEHNE

AR TIEERXOEBHNEIC RXEOSREREFHTS. RXEOSHERE B
FICWDZ T HO2BREHHMICHERLENETIZLNARTHILEZADNDS . L
AL, ZDEORCLTHELNERXEAIEBLSBTORIMVEBEELTCLES WREELSDH Y |
Y- RABMXEREEE LW, 22T LELRSZRBEROAEU> TR X ENETDF
EPBBELINDE Z0EDIC BRAATEZRLERINEDOFENBAOND . FF
&, type C OSBRI RXMBICE N THE2LBATWVWS. Thid, Ttype C DSEME
Fig o “BREHEDOHA” ORBHVSR - HZRARXHBOMERTH D] LW OREICHE
STVWTWS, ZOHREDZEN 2RI =8, E-Print archive DX & HWTHNE, £ D
R WMXT —EAXRX—ZAHT type COZRBERTHIEINI SR - HZRRX 31HDD B 29
HMEISHE - HSERXBRICACLSFORITHE2Z VBB INE2 K443, HERHHK

PZZTRRNB R, MEICSRT 58T T BET
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@XLTSE CRGIE 2 e
S CtypcOB T+ LB O S & A SO b

=

0

4.4: w3 OB R L AHE R

WXDOBEEERLTVWD (HHOBHNORIREZUR, BRI T7LES),

4.4.2 HXEOHIBER, MEROBKRE

type C OZREFm M S/ONLEHR (K 2.7) &, HBRIEHORA 2 b (K 4.1) &
DEBRICONWT, Ta) BEMEDOMAL & T(b)-1-1 (BSRERXO)EEM/MATOHME] &
M(b)-1-2 (B - HSR)RXFOLBEL) I, T(Q)BEHROMER] & T(y)HEDH
Byl & T(b)-1-3 (B - 2R WXBEOMER] KENEAMBLTVWS. €-T, B
A EfMBELERTZZLT, Y- XA RIXERIBENITERIC R LBZADND,

ST, 020X EMOBBORANBETZ2EG EHOBERBICSROMLETLER
BEEENH 5. B 26101, (Bond, 1996)[74] @ (Murata, 1993)[78] 1B ¥ 2 2 FME 77 & o
LA, B 45, (Murata, 1993) ICB 9 3 (Bond, 1994)[75] & (Takeda, 1994)[30] ® % &
T ZExRYT.

(Bond, 1994) H1 DX (1) W 4.10 T(a) BEFHE DM T(5) BEEHZEDOER] IS,
X (2) T(y)MEDEHBI IKZNENXIET S, £ (Takeda, 1994) DX (1)(2) ()
K, X 3)A (B)(y) EXIETZ. 22DRXD (a)(B)(y) AL ZHEETNIX, AL (Murata,
1993) KL TV EZRBICSBROEFTAIRATHE2ZLDDMD, ZOEDIC, VDD H
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(Bond, 1994)[75] & DIKFEF

(1)Recently, [78] 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)[80] & VTR

(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[78] 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.

4.5: [Murata 93] ICBIT % type C D5 RAE
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XEBET ZHBORTHTOSEMET FEOBAOR V) R HET 52 LEY — A BX
RO ETERTHHLBEADNE. £ H423)KBVT, RASNEEHOERS O
A, HBOBRALOEL OMMERALAS Z L THRICARDEBEABND,

4.5 BREBBENA LY —RAHBXERIEV T L

SETHEINEZRBBREAVWT, Y- RABXMERIXBY AT LEERLE, —AX
LAMIXVEBRZXBOTRNER 46ICRT. V= NARXEHEXBETIHBEIKREL 201
FIOHNE, OLODIRMXRBEBETHS. AMATERIRBEY XA T AL PRESRI(Paper
REtrieval System using Reference Information) ZHFE L L, ZORKY XA T LICIE 2
HORBEHELDHZ, 023 F—T—- FREBET, WXDEAS NIVHOEPEEL %
F-—U-—RELULTRXERETEL MBFRIVRAINERREING, ZOVAMNOMHEAD
WXICDOWT, E-Print archive D7 — & X —Z2HICER - HBRBERORID D256 #®
XD - HSRERD TS TERRTE2ZILENTES,. 20T 7,8MBZL T WX
HOSH - BSZRBEREAVWERRIWHRICRS .

WICH - RAMXERIBBEBBICOWTHET S, ZoBETIE, BHERXONE, B
ERXOBBEEFOBMEORRETDOZL T —RAERDOEZEEITD . ZD kD 2k
ERETDIEDIC, SETRNEZREFOMBPZRE A TOWE & Vo EABENLHE
LEIND, 3ﬁfﬁi@@£ﬁ-Hﬁ%%ﬁftweCw%wtﬁ% % Z & C B R 3
DHBREICENWZ LN TELZZLERLE, Zhid, RXBRBEETCRIAERIED
- BRERERLESSTEMBEL, VS 7HT type C OB - BB RELGRE T

F-TU— RIC LB URF A SRR S AT I
v PRESRI
B R % 72 3 S0 T
¢< %Bﬁ O
LR X OBIRT T 7 R -
Abstract, #/%Ela FOFET E%“/;;i{/ﬁﬁk

4.6: = NA WIXERIEDRN
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27l | i&E | == | ¥+ 7 | Comunicator A~ 27T | iRE | = | ¥+ 7 || Comunicator ~IF

= ~ JEwwn L) ns | e e IOl Ro B 2 = S TN T T e
El S M S @lx’v ‘J?:I hin/search_c. ool theywords=0d05014, | |65 RbES-T b il T Fusw—2 @l“‘)"v ‘JT:I http://oalaga. jaist. ac. jp:0000/pub/toals/sundeai-bin, | (€S0 REER - b

[PRESRI Web page] 9608014 —-> 9405019 Murata:1993a
show all reference relationships

Now displaying type C reference ralationships.

Various solutions to the problems of generating articles and possessive pronouns and
determining countability and number have been proposed scite{Murata:1993a
,Cornish:1994,Bond:1995b}.
The differences between the way numerical expressions are realized in Japanese and
M " " English has been less studied wcite{ Asahioka:19907.
v v A 4 . . i .
[Tokedsdd]  [Bond4] [Bondss] In this paper we propose an analysis of classifiers based on properties of both
(9407008)  (9511001) [Bondadg {9608014) Japanese and English.

Now, this system displays only the papersin the same domain.

(3601008)

9511001 ——> 9405019 Murata:1993a

As generating articles and numbet is only important when the rest of the sehtence

has been correctly generated, there has not been a lot of research devoted to it.

Mt Recently, snamecite{Murata:1993a } have proposed a method of determining the
[urat

(5405019 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.

9407008 ——> 9405019 murata%3

Another example is the problem of identifying number and determiner in
Japanese—to—English translation.
This type of information is rarely available from a syntactic representation of a

Japanese noun phrase, and a set of heuristic rulesxcite{murata®3 } is the only known

basis for making a reasonable guess.

100% http: /oo yukava, kyoto-u, ac. Jpssbs/onp-lo/ e s a2 &2 i i B ] B

4.7 Y= RAWIXERZXEY X T L
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ERRTEZILT, EBHABTHI2LEADND, HATE, Y- RXRAWXMEEAIXBYRT
LORITEE T, ZMDO Y 1 > KT [Murata93](9405019) & W 2 i3IS B ¥ 2w X H D
SR BSREKRERLEY S T7THE. 20T 705 ARDWIH [Muratadld] &5
BLTWBZERDASD, 20 4ADRLD S B [Bond96|(9601008) 2 E < R E AT WV
5. ZHiE, [Bond96](9601008) A Murata93(9405019) & type C A DX £ TTHHL T
WBEDTHZ, D 3DDRIICEL T [Murata93](9405019) % type C THHRL T
W5, type COZHR - BSRBEBRORXLIBEESTTFORILTHELEBALN, FST7HD
“ABSTRACT” ® “REFERENCE AREA” (ZEF) Oz 7 Vv 73562 L7T A4
DX DOBECSRMEFTEHET LI ATRICRD, HA4TOHEMOT 1> KU 3KD
# X [Takeda94](9407008), [Bond94](9511001), [Bond96](9608014) @ [Muratad3](9405019)
BT 2RMEFMERLTBY ZlMY 4 Y RUOD Y5 79D “REFERENCE AREA” ®
BAEZ7 VY 7 UERRETHE3 ZOEIIC, 0OORXESBELTVWAIEBORID
SREFEMNTCRRTEZILT, 020 RIICHTIEBOZEZOB AL EBEILET
ZZENHMBLRY V- RABXMERICBVWTERATHILLBEALND.

4.6 L&

AETR SETHHULEAFERICIVHBESNESREREAVTHELEY - XM RX
ERKBEY AT DICOWTHBANE, =R A WX EERT 2EBET (1) BERIONE, (2)
WX OBEBOBNT ) MELERXOSE - BEHO 32O AT Yy TICFTFHILNTE
5. ()K20WT, ~MICWIXHOBHE - HBRBEKEZLD2ZILT, HLBREREFIHFON
ERXERETELN, BMRSE - HSRAKETTE, 2FNAORLBINES N 5 W8
HRHB. 22T, AMATIZWEALATICEBL REDBRE A T (type C) M E &0
SR BBRERET RS> T, HENWICRESHORIET 2 ED L FHREREL
L ABEORKR REFETR 4% ORETRESTHORLERDONLZ DM .
2)2WT, WXFOSREFICE, ZH - WSRBERICH 2 2MXEOBRICHT 25
BAHD. LENST, type COBHE - HBHBARELL>THERIERD THHDH
REFERRTZZIET, P NS RIXOERIEFARIING . £72, (3) KDV THEHRK

BETRAND,

SEHIC “REFERENCE AREA” A 3fEFi» 20, WIFhDEfiE s )y 7 LTHEEMY 4 ¥ RYDERR
I3
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4.7 SEORE

REVATLOENEEHARZEDIC, - FR—-RDFMAFRTRTHE I LEZD
nNd, Thbob, ERICY - RARAXEERTI2BRTCEHTHI), 2 - FOEBHRY
BIICESWTHM L TEDLOLEND S, ZHNICEHHIA TR 43R L EY - XA WX DFE
fiZ#ED () MEXME ROFEHED, ZOBEHENHSMEIhTWD ) [(7) B
TOHMAOERNREINTVEN] EWo EEHEXR, Oxman b D ¥ — X A & 3 D 3 i 5 £
AT R EREHTHBLEADNSD,

Y- RARXOERBRIE, A32BTHALEY - RABIXDOSMHARIDEHN D &
DI, FEHLDRLEINTWARAVWEINS W, Y — AL BXEBEROEBICHT T, 58,
ZOESaMESIBICHESE AOY - XA RIXMEBROBEEHS ML, -4
WIXVERY AT LDETIVALEITODLENH S .
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il

ZHREMESRLUICBERLONM

RETE 2B CEELESEEROSAMNL LTHERXOSEERY LI ERICE
VZOEMEEHET S, 51 BT, FTHERLOPHOBERIOWTRASD . 528
T, WETEERAL, TOMBESICOWTBRS 53T, AR TRET 2 WER
COHFEFHEICOWTBA, 5AMT, BRICEVRRFREFMLUEET 2. T2 RET
BICKY ABETHPLEY - RARWIXERZEY A7 L PRESRI 2558 32 . 5.5 #i Tk
VAT LD ERT

5.1 BEBXOAFOLEM

AR ZIEROBRRBHREME RIS BELLOEFLINERIPA Y FTA VD DBAF
TED &Sm0k (2532, ZNHDORXOEEERE MM - BHI WX WXT —F X~
AL UTRXRBNAEICRDD, SHIC, WXOARICESTVWTHHLALH bEY 78IS
SE-EBELCBIR, 2 - VILERRXEDENIIAFTES. ARRTCEI I NEY I i
DEERIOSEEHET.

ZhET, VARV Y ITRATIVE-VavYOMEFFT, XELHET KA LT
EARBRINTEE (39, ZOHROLOMRFERT, XBFOE, XBIHESINET AT Y
TE(F-U-F)FZHWT HAOXEEZNY MVERBET )V BRETNVETHIER
BICEHBL ZONBERFICE Y XE[MOELEEN S

—F, FWRICIRXECSR - FSRERL DY RXOPFCEZ O &5 2SR
EAXMETED., TONETHASTIMAOTHFCENT WXHOSHEELMHAL, 2@

95
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XHEOEBEZHE VW ODDFEMRESINTEE 21,54]. LML, 205 DOFEIT
NTOBR - HFSREHREFMICHE > TV 2B, ERRICIE Weinstock[71] ® Moravesik[35]
ABRTVWBEEDCSZRICEIRALREHDIEET 22D LT LLRXEOHELE 2 EY
SRRl T = Wy,

EZT, AMATCAIWSRBBXOSZROHEH BREAT)2ZRL, ZREBEEZHAVT
MXEHOEMEEZH L FEERETL. AMATE, 2R XETHA—RXEZHICSRLTSE
Y DOZNBDOBBAA TR L TOIRADAERAS L WS HET 2R X MO
EZHE. ZOFERICEY, JAXLR5KEGEHBERTE, =, ROIASTHFEL
X BEOmENHETES.

RETE, Ny /7 BICHERX 2HETL2FRICOVWTRENS,

5.2 BEMfRE

IHhET IR XDOMEY VOHBEICESVWTRIXEDET IV ODMDFEMNE
REINTEED, ENHLRBREUTD2DICFTFEZIENTES.

o 770 —F L:(BOALRICESIANEFRE)
NEYZDEE2DDRXETIE ZLOE M RXETCHBEHATLIMAIHD. 20
EORAMBTEEOMERASD Z L TRAXEOELE XMW 5 [53).

o 770—F 2:(BIAMTICE S AEFRE)

SIS RXEOSR - BSBEGREAVWT RXHOBEGRESNT 2 HETH
% . FHiEHM A (bibliographic coupling)[21] & 51 H 347 (co-citation analysis)[54] &,
B OREBENRFETHY, NEY TOBERIELEDSNBZLARABN T
% [28,44, 72]. EIHEREAR RXMOBEE W LIBIC 2RXMTENETH R
EBIHLTWAD, EWHIRBICESWTWS, —F HEHLHE, 2@IAENE
THDRIXTHICFEIHSINTVWED, EWOREBICESWEFETH D,

HoT, HRSINTADLTHIKBEAIZoTVWAIHEVWRXENRICT 255 ITHIH
FHPBLTVWDELEEARAD. 2N RFEIC MOZIDRBXMDBEIHIN TV ARV E
DLW X EAMHMIL T2, FER/EOAFAPELTWD,

ZZT, 25022007 70 —-FOMBELEUATICRT .
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o 770—F 1 OMER: (BORLERICES(AHEFE)
2WMAXLBICHOES THEBT2ELEANLIOR, FEBICKHEIINS . - T, K
LTEFFARNDEIRBOTLEND S

o 770 —F 2 ORER: RXEDOBRELRICESIAEFE)

BIHSMICET 2 REOMER, IRTOIHESMHFE->TWS, LAL, EEIF
Weinstock[71] MR T & 5 k2 B ROBEAPEFEE TS . - T BHERIXEZLVIE
HEICHMAL T2 2D ICREMRSR - S RBEKET TR FYRELRSREHRE
ZRITDZUDARARTHDEBALND.

AR TE EROMEEEZRLUEHERIEZSET IV ODDFEERRET 5.

5.3 BERXONFEFE

BEFE 1. (BOLEHBICES AEEE)

HOHMLUD RXDOFEHRANBRERTI N E-—VUEHBL, ZONYE—-UEHWVWTE
DHBEHRHEZHANE, 770 —F 1K L2HBEBREMIEMEINDILEERADND,

Kando &, EFAMNVEICE S WL DDV = VIT &Y | 208X OB B8 #EE O AT &
ToTWa, #EMSINERXH TREDORERKEE DX (Method and Validity) D & & i W
TRXBMBELTY RXRXEAVERRBELEAN FENALEUEHEOETHRNRICE
E$HdZLERLTWS [19).

S E, HARERMRI EXNRIC, XEMEMNT %217D BREVIDOC L WO YR T L%
FRLTVS (34, 2OYRATLATERERALXRERSICEH L, 150MOBR %W,
XDOBEH R 2DREER TS, EBIC FAAERLOTRICOVWTBARNTWSE XTI A
B, - TW3B] LW ERBIMEBTZEZBALNDDN, ZOESRFINMYREEZHWT,
BERT SN EXENSOREORF LRI XEHFHMICHBLTWS ZWDHIE TER]
MEE@E) | ToeRoM&E) | TH) | MR8, TRER) ) TRER), TRE] 23 3X0a
EFHWTRETZ2ZLT XX ERBICHVWIEBELIVERBREN M LT 2L %
EBRICEYRLTWS,

Kando DHRETIE MADFHRICOVWTHBENEXPRBICAENTHD L VWO HEMN
/BOHNTVWED ZWOOMATCEIPFEOTRPENICHT 2R’ EHNTH L LN T
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[AR-
ZZC, ABHETIE, BTO oMBEOBRREMOL LB L, 20D ERLOHFICHE
T5.

e PURPOSE:

MEDEHHDEINTH LT MO B LEELRBEENDHD LZAOND.

e METHODS:

MADERTHWTWAHERBOFEDY, NEY IV BOSEEITORICE HRfEEICR
U532 Bbns.

¥/, Kando, S S IHICKBERNV -V ERAWTXERERTEIToTWVSE. 20 &
DREMRITEATOZ LR WXRBREMY TARL  TFANEFHERNSE Ko R BWICH
ATELEDEBEHEEY. LAL RXRBEOEEBLL WS HICRAE, 52 U MR
FETREODERBIOX EZME L CORIBERTICEVIRIEONDZLEZILND.

AR TEIXERERFT 21T0T, FAMYEETE2HWT, “PURPOSE” ® “METHOD”
DX EHE T 2. “PURPOSE” OHHICIE 5O FEL MY FE “our work”, “Our work”, “this
paper”, “This paper”, “purpose” EH WS, ZHA B DENMBT 5 XIHFEDO HHICD W
TEMTWVWELEZLNS, ARIC, “METHOD” OB ICIE S4HOFENNYFEEZH W

ZOERNYERBEAA TORELHVELOTHY (R 335M) TADERLX
iR e B

RIC, WX CTHBEINEXEGICHBBT2ELBALZL T, RXEOMNEY 7 O
EEFEL =,

RBEFE 2: GRXBOZRBEAICEDNHEFRE)

2MXHETH—RIXERICBELTBEY 2O ZENALDBEBEAL THA—HLTWEIHED
BEA B & WD HE (B, BOCT: Bibliographic Coupling using Citation Types) T, 2 i
XHEOHELEZH S .

A TEBIHDHICHSI A TR RAIEFZHEEAVTVWS, BT AL T
HWa X EE (E-Print archive) ZIBHHF LWRXEZEFATEY o THORX
PEHEYSBHREINTORVWEDTH S,
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Tz, ZERTE “BCCT-C” & “BCCT-BCO” &V 2BEDOFEEHVWTWVWS,

“BCCT-BCO" BT RTHOBEE AT B, C,0:2BELEHFFE/ETHS. “BCCT-BCO?
F,2WXAHBICSRBIZRUMNEELCH, ERBZBBEAATTBRL AT, FH
BICRKBURWHATHRRDOEZERSLRERD.

2, “‘BCOT-C" E type CDAHEZBR U EEFHAETH D, type CICEH U BB,
type C L XBEEDHAEDHER 2B ITO2SMTHY 2 XETEZ LD type C DZRD
—HIHhE, ZALORXDEZFRIABOMERBREFHF > TVWDHLEIALNINLTH D,

5.4 BEBLONEFLEOFTM

5.4.1 FHEAE

B CRNERBFEOEHEEFANSZEDIC, W ODDEREIT- =, HH NTCIR,
Cranfield, Medlars, CACM %, REBR L EHBMRET AN - a7 va yMERES A TWS,
LML, 2O bR XPEERBHIRICLTEY, ZIHR XX ERBENIRICLET AN -
avrvarvifEsnTtnwhyw, EZTAHRETE, BEDOTA M- V7 YarvicliRg
ENBETWEDH B A, E-Print archive @ “The Computation and Language” B9 % TpX
EROWXT— X 305 KEHWS .

Efey heRERITY

BRI DOV AT LT 272010 395X EAWTIERT — Xy M EERL
. ZABD 35 KDRIXEAFTESOATIVICHTELE ((18).

ERFEIT, £T 305 K0ORIADSERIC I RXEERTS. ZhERBI TV L RA
UL wXEAPORBEIV TV EA—-ATIVDORX2EDDZ I 2@ A5 MBEVAT LI
ARV ZTVICEHTZRXERD JZTVICH U THGEOHWIHICRRFERLE LTRXD
—HEET. ZOLORFIEE 395 HBEYVEL, 3905 RDORXZNENICOVWTHER &
BHD, INHLAFILIZNHEELEBRL RRVRATFTLOMEE 2T 5.
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REI VY

N7 MVERBETVERAVWT BRI VYV EMERLE BREY T LI, Brill ® &3
AXYTI =V 4 EHN Ny e—-YUnSAFAOREMBLL YT I AEERT S, K
KOV A VHBETRIHOBELE2IHET 5.

NRFE

LR SEEOFEEH VAo, BORMBEER WS FEIE, 5.3 BTHHLE
“METHOD”, “PURPOSE” & W5 2 D DREFHOMIC, WLEE (“ITILE") ¥ HE
(“ABST') R MIA . RS RAXOEZICEYEREINE AXOBBERT Ny —Y
LEXBILHTES. FE ANV E—VURLOBRE FRXONEERKKLTWB O
WAL RXLX (FULLY) BV ESEBT |

e “FULL”, “TITLE”, “ABST”:
WYX, ZA MVECBEROEEZHWEZEOLEEH

e “METHOD”, “PURPOSE” (f8&F%):
FANMEBICLIVYHE SN EXFICEENSTZEEHVWEEOLTH

e “NBC”:

=2+ ¥
HISM T

¢ “BCCT-C”, “BCCT-BCO” (IREF¥):
BAA TH type C DBEDOBIEE LB 5EHF S (BCCT-C) LI RTOBEH A
TEER L EEHFREA (BCCT-BCO).

5.4.2 FHf
DT OFMRE R T SEEOMBILFEOBMEEFAE,
o LA n DK E

e 74 —JVF7 UK

o FTE X b
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HHE _HFEI FRRBOSFCERDIBHICHVWSATWIEBRETHS. 20
REIRBIVIYVOEHHEOLEHRNS VA ERD ETERWIES & 250 K#F%E
TRHMHICEEHREIAVW TR, MR DE ERICHAWSTFA M- aVZyary Tk
JIVIC&o TRERERNFEERRVEDOADHEMDTHE . AFICBRLELBY 58
ATFTITVOHICE 1 ATIVIK I RILAIAEFERVEDONDHE, ZO LD RWMIADPBREY
TVKAR->EGE A—A7dVOMORIIFEELRVWED BHEOSBI LR Y E
BTERWY, Ko T, AMETCIHEREORDYICTA—NLVT7 U NRBETIFHEOLE:
175

BELIx—- V79 MNEIRORTEZS NS,

MRBEVATLICEYREDLNERIXDOHF TIERD R

8 =
MRBEYATLICLYVED SN RSB
(Precision)
BRBEVATLILLYRBSINEZRIXOH TARER DRI
7 x—=IV7Uh =
VTV eERDZATIVOMERIE
(Fallout)

T7A=NVT7 T NIRBLOI VDTS —2[WHBRETHY, 7x—)V7 U MEF/MZ W
FERWYATLATHDLERD. MEL7A - V7Y NEEETEHE, TREC THEbO
TW5 treceval WO Y — )b [62] EFIH L=, @EH L, treceval CIEEXEEZY b EHRR
VATLOHAKREGAB L BHEN (0%, 10 %, 20 %, ..., 100 %) D 11 RICBT 5
FBENHEINE, 22T, FRXEEY NORDYICER LA ERERNEIEEXERY
N% treceval CEX 2 &, 74—V T7 7 MW (0%, 10 %, 20 %, ..., 100 %) @ 11 R BT
5 1 BENHESND,

B n XEOBEICLDFMOMEER 5.1IC, 74—V 7T Mk 2HMOREREZR 5.2
KO HEIZAMCEBFMOKRER SIS, Z0ENRT.

Y
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Precision

1-Precision

B 5E ZREVESRELLCRBERLONE

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

| OABST @ BCCT-BCO(our method):

| #NBC_ mBCCT-Clour method)

A TITLE
05l O ABST
~\ O METHOD(our method)

- \§\ x PURPOSE(our method)
'\ @ BCCT-BCO(our method)
\ m BCCT-C(our method)

¢ NBC |

Fallout
52: 74— )V7 U RNLBEICXZDEFEDLE
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KoL HEIAMNCLIHB (7T VHEY)

F R (FD)
FULL 232
TITLE 0.25
ABST 1.2
METHOD (ZEFi%) 8.1
PURPOSE (% F i) 0.77
BCCT-BCO (BEF%) 14
BCCT-C (REF) 1.3
NBC 14

5.4.3 R

HAT n wmXOBEIC L 55

“FULL” & “NBC” ARXL2EOBHEHOWESETE, 2OMDPRI OB HH 2 H W
ESGEFETHILEANT REOFETHEOREEE EH > TWSH D} “BCCT-C” E
FTH 5. FIC “BCCT-C” E EAL 1AL D S5ALDEICE W THOD FIE L DX D2 HH
KRN TWE, ZHhiE, “BCCT-C” PRXOFTERICINEY VICHET 2 F# &2 & VW
ETHHETETWSLBRDLZLNTES!L

—F, 2WXMT type CO (FFH) WAV FEELRT LT, IR “BCCT-C” THHE R X
ERNETHI LR TERY, TbB “BOCT-C” REWHELNF S N5 KH, &\WHEH
ERBONARVED BEEBEICLTCEIVSOBERTZINET 5101 “TITLE” ®
“NBC” DA “BCCT-C” Y LHELTWHLFRD,

FE, “BOCT-C" K& 20 BORKORRDZL T, BRAA TOHMEOHYICHT 5
LDTHoEN, ZOMIC QRINA—RIE type CTBRLTWTE 2RXAVESR
RIICOWTHERTWERAS Y MR T TV HE B0 FORIEEDLIEETID -
. B 5.3IC “BCCT-C" Kk 2 DO RKB &R T

ISEERICHWETF A NIV Ya Yy TR, 1 RXDEYEHY 181 AORIXESBHELTWVWS, £E type
CTOZRITI 1IBXDHDEYW2IRERSTWS,
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(Scheler, 1996)[79] @ (Church, 1988)[76] B3 % type C DS R AT
Na# & &0 4FHOBRANEDBEN, LR, XEF v 7 )

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)[77] @ (Church, 1988)[76] =B % type C D Z R HT
nuﬂﬁ 3()‘/ 7 tﬁ%‘g‘%Tﬂ/@fn =

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.

5.3: “BCCT-C” DR B

& 5.31&, Scheler[79] & Heeman|[77] @ Church[76] ICBI T % type COBREF 2R L= E
NDTH 5. (Scheler, 1996) & (Heeman, 1997) @ ZnEn  TEFE2 GO HFHOBKRRERMNE
DR, B, XEF v V] & TREXFVVLEEETIVORE] KHETLIRXTH S,

Scheler DHFE T, AFAHESHT 5 5 D DBA (dimension)(“Generalized quantifi-
cation”, “Anaphoric relation”, “Reference to discourse objects”, “Boundedness”, “Active
involvement”) 2B E L, HiA W EHHWICOEHT 5 FEEZR/EL TV 5. (Scheler, 1996)
DEREFFORR (H53L)ICEnE, 20D DB RIZ—BREREOERATEHRINT
VBN HBICXARV— AL WS BRBBRTLEINTEY, ZOXA NV — X & Bk
REDORDOY LU THWS AW (Church, 1988) 2l X L H & T 5 HiAH 5 WIEEIKR X 7 &2 44
EITBVRATLERRDL LB RTWVWS,

Z DR, BRI (Scheler, 1996) & #Z MG X (Church, 1988) & D BB RE W &
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BRTWBEDT type COZRTHZHLEXBNDM, (Church, 1998) D MH#E & & BN
KB RXTWB DT TRV,

—7, (Heeman, 1997) T1& (B 5.3F), (Church, 1988) K2 WT, THEHRBICBY 5 &
AT DY HFDDE L FAk, (Church LOMATH)HESFEEMMAELIETVE) &
(Church, 1988) D fI#E & & BFIRHICBNT WS |

Z D &SI, (Scheler, 1997) & (Heeman, 1997) Tk, @ U type C TH (Church, 1988) ®
EROETNEL ER->TBY, Z0ESRGE, “BCCT-C” TREKLTWS.

51ICBWV T, “BCCT-BCO” & “NBC” W B HBENMEN o=, RMOKEZHFHEL
EEZ2% typeBO (FH)KAPRXE Ny V7 BICHETI2RDEIVEHTRARL &
EGEICEsTRPEEMEILZAMICHER TS Z MBI LE. “The Computation and
Language” DD HICEWT WERABITH OB IUMTHREDY - VR Z I OWATHH
HICBELND, HoT 20DRINZIDEIBRY = VICOWTEIMNERI EHKIC type B
TZRLTWTE, MY/ EBORXOSEICIERATERW,

ZREATEZBRLEFEREOFEL LT, GMiTHHEL EZ “BCCT-C” ¥ “BCCT-
BCO” DHIC® “BCCT-B” £\ S FHLERMICEA DAL, LAL FHAETOBRET, %
WKRNEHBEICKY type BO (Fis)KEX My 7BOZHICHMRWZ AP L L
=% WBFKIC “BOCT-B” EAnadokz, UL, ZERICE “BCCT-B” MY T2
“BOCT-BCO" IKEWTE type BOREMN, ZOBEEZTTFL2ERICR S =,

B 51CBWT, FBOHLMBIC K Z 3 FK, “ABST”, “METHOD(#EFK)”, “TITLE”
KOWTHMICHANE, 3FERCOVWTENENDESHED A 5T, 10FT,
I5HET 0HETOFEBOMEREBL R52KF HE, R52CEVWT, 2BHIIC
“METHOD” & “ABST” % EEHY $FIC LA 5HICBVWTZOENHFILRNTWVSD (94
%). Tibb HEBTRXESEILZETE ARMEKLEZBE LY METHOD ©J
AEHTHZZLERLTWVS,

—7%, “METHOD” &Y % “TITLE” OGEEENE T LEH->TWE, —RIC, fwXE
BICIRXONBERIRRENZLEENTVWELEDLATEY, Zh T4 E O LR
RICHBRN TR LEZALNDG, LAL WXRENEEICHVWS X, “TITLE” £Y ®
“METHOD” DS W EHTHZLEALND .

HOHWPLFEDHT “PURPOSE” DHEEDN —~FEN o 2. XD SH B S0 2 XBMND
2o 2 (PURPOSE:F¥ 4.9 X, METHOD:F# 31.7X) WD OF, ZOHHED 1 D&



66 B 5E SBRERESRERUCBERXON

& 5.2: EAL n iR XDOKEE D L

ranking ABST METHOD (?E RFE ) TITLE
(METHOD/ABST)  (TITLE/METHOD)

5th 0.3606 0.3944 0.4144
+9.4 % (g350s — 1) +5.1 % (5501 — 1)

10th 0.3258 0.3413 0.3625
+4.8% (382 —1)  +6.2 % (3382 — 1)

15th 0.2937 0.3112 0.3269
+6.0 % (G357 — 1) +5.0 % (53555 — 1)

20th 0.2797 0.2888 0.3018
+33% (f3e —1)  +4.5% (Fage — 1)

LTHFBN5. £ “PURPOSE’ CAENHHI RXONAERIEDLTVWLHE
255, LML, ZLO0GEMENTEL) X OEBICEAHRERT, RREL LT
BYTRVWEDONZLIEENTVE,

R DOFERMN Kando I & Y HE SN TWS [19]. Kando &, “Method and Validity” &
“Evidences” & W\ D BIRBEE VRS 023 (ARX D “METHOD” ICAHHE T %) & “Research
Topic” DERBH DX (ARFwX D “PURPOSE” IKHET 2 ) EHWTRKEITo ERR, £
DXED “Research Topic” DEHRBLE NI L NEZIN I XA EFZELTVWEICEI MDD
T, “Method and Validity” & “Evidences” & W = fEHTHE D “Research Topic” D f#AT#E
ExEHZ EHELTWS.

JA—IL T ML B

FOACHBVT, EHEMAICE T 30 0F K (“BCCT-BCO”, “BCCT-C”, “NBC") ©
WFRLRVWERSBONTWS, 300HTHHIC “BOCT-C” X—BRBEATWS. Zh
. HLPEBEOBEOHT, type CPABERX 2 EDH S LCREERBBOMBTH 5
ZeERLTWS, £, 51T, “NBC” & “TITLE” BFEEABEOEENME LN T
WER, YRAF LARETHBEL ESE, “NBC OF A “TITLE £V hEv 7 0BERZ#H
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XERBLRW WO HTENTWELEAD.
FEOHRBBICESSFEDO 74— V7 7 MENRWHEE I FEFKGICEISFEICK
RN BREVATLPRETE2RIBHAZ VNS THS . Tabd BHERLERLRIED
DICHEOHBBICESKFENBELTCVLIN RIRNKEVWHEETHERLEED DS
BICREBFBHFRESILEDIFE, BIC “BCCT-C" PHELTWVWHLERXD.

U

HEIZ Mok sk

RBIC, SEHEOSHEFEOHAIANERIMELE (R 5.1). fFEERI 7z VUEICH
Ey 7 OBEOER2HETIOILNELERETHS. ZHICEEFAX X VX “METHOD”,
“PURPOSE” OXHIHICE L ERKRMIEBZEL TWARY,

SFHEDOHTEM nWXOKETIE “FULL” & “NBC” REBEHREWEENBFLHLTY
EWN HEIZANOETIE “FULL” & “NBC” AR DEN - .

DExgehde JYEBWHETHrORYLHBEIANCTHERIEEDDIEDICE
REFETHS ‘BCCT-C"AHERIBBELTWVWDHELEF XD,

5.5 “BCCT-C” OIS - #f —_RA BXEREZE VI T LD
HhAR -

ABRTHHLEY - RAWXMERZXEY AT L PRESRI Z2REFED 12 TH B “BCCT-
C" EHWTHERL .

5ANER DY 4 > Uik “CID:8001780” (Pereira, 1992)[81] IBI S % 3 X[ D5 - #
SHRBERERLET ST THE. T AR—AFTRHZIORLE SADWIANSHE LTS,
ZD>5B 3AE type C T (“DID:95120027, “DID:9504034”, “DID:9606014"), 3 A& type
B T (“DID:9611002", “DID:9604008”, “DID:9605036"), 2 A& type O T (“DID:9605012",
“DID:96060277), TNZENZRL TV 5,

DI, W5 40EMD Y £ ¥ RYHRICBWT, type BT (Pereira, 1992) #3875 3
ADFGRID S B “DID:9604008” [82] & “DID:9605036" [83] P& DD TNV =TI E L H B
NTWE, ZHaiE, 2D 22o0wXICHE type C THBEICSRI 2RIV H Y (BCCT-0),
PRESRINZ D 200X ELEZE DR MNEY I DRI THL2LHELEEDTH S, £
BRZD 2RXEFA—FFICLYEINERIETICET 200 TH Y, “DID:9611002” [84]
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File Edit Yiew Go Communicator Help |Fna Edit View Go Communicalor Help
H Back Forward Reload  Home  Search  Guide Print  Securty  Stop

'| Batk Fomad Reload Home Seach Gude  Print Seouity  Stop 7

“f” Bookmarks i Lacation: [lattp: //galaga. jaist. ac. jp:8000/pub/tools/ /\
]
4 DIDogsols
CITING Building Probabilistic Models for Natwral Language , Stanley F. Chen (Herverd
University) , 162 pages, LaTeX, doctoral dissertation , CRCT TR-02-9

|‘§' Bockrarks J/ Location: [ittp: //galags. jaist ac. jp: 8000/pub,tools/sun/ogi—bin2/search?. ogi?CID. B00LT /‘
=]

G TG

AREA AREA Al

We produced a grammer induction algorithun that largely satisfied these gasls.

In experiments, it significantly outperforms the mest widely-used grammar

induction slgorithu, the Leari and Young algorithun, and on

artificially - generated corpara. it outperforms - gram models. However, on

DID:9605012 naturally pecurring data. - gram models are stil superior. The algorith

The Unsupervised Acquisition — I A New Statistical induces & probabilistic context- free grammar through a greedy henristic
Unswpervised Language Acquisition

of a Lexicon Pavser Basedon seareh within o Bayesian framesvork, and it refines this grommar with
from Continuous Speech ... Mol Bigram Lexigal post—pass nsing the Inside- Outside algorithun. The elgorithm does not
Marcken (MIT) , ... Dependencies ... reqire the training data to be manually annotated in any way, Some

grammar induction algorithms require that the training data.be annoteted

with parse tree i ion (Perei M 94a). However,

these algorithms tend to be geared toward parsing instead

modeling. It is expensive to mamally annotate dats, and it is not practical to

annotate the amount of data typically used in language modeling,

DID: 9512002 DID:9611002

CITING

CITING CITING CITING
il AREA AREA AREA

CITING
A

In -gram models and work with the Inside - Outside elgorithm
{Pereira:92a) {Lari:91a) (Lari:90a), this issue is evaded hecause all of
the models considered are of afived size, so that the *‘optimal”
grammer cannot he expressed. As seen in Chapter , even thowgh -gram.
DID 9685027 models cannot express the optimal grammer there is stil a grave
S overfitting problem, which is addressed through smoothing. However, in
Metrics , Joshua = our work we do not wish to linit the size of the grammars considered.
Goodnan (Harvard Soupostion ae
= = Pertuhation
Univeusity) ...

DID:2504034

Bayesian Grammnar DID:3605U36

Pereira:92a (Pereira:92a) extend the Lari and Young work hy training on
corpora.that have heen manually pevsed. They use the mamal
annotation to canstrain the Inside- Outside training. However, their goal
was pavsing as opposed to language modeling, so no language modeling
resilts are reparted.

Citations to point out
CID /8001780

the problems or gaps other citations [Pereira92z] Femando Pereira and Yves Schabes. 1992, Inside- outside reestimation from
i partially bracket corpors. In Proceedings of the 30th Annnel Meeting of the ACL, pages
in related works. 128--135, Meswark, Delaware.

DID 9606027
Linguistic Structwe as Composition snd Pextwhation , Carl de Marcken (MIT Avtificial
Intelligence Lah.) , 7 pages

Local optima dehilitate many traditional gremmer induction techniques
{Pereira?2) (deMorcken95h) (Cerroll92). The search algari

described above generally escapes this problem, in large port because
of the wndexlying representation. The reason is that hidden structure is
largely = “*compile-time™ phenomena. During parsing all that is impertent
about a word is its surface form and codelength. The internal representation
does not matter. Therefore, the internal representation is free to reorgonize at
any time; it has been decoupled. This ellows structure to be budlt bottom up or
for structure to emerge inside already existing parameters. Furthermore,
since parameters (words) encode surace pattems, their use is constrained

8
w2 2| | I
Bl 54: % —RA@XEREZXE Y X T L

‘El 1 st A0 £ DID:050%6 G2 w2
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DhEY Y BROHE¥H) LIERD. $RDB, (Pereira, 1992) O F I AR STREAT
BEOHHZHL WS ERRZSBFTHOLATWEZLN ZOREYVELMIRD.

I BPRAIHFTHBBRIOBRRFENLEDOIIICHOO LTS OMIE, SRR
DX ST EBREFEHDETAS. 75 THD “CITING AREA” DEFE7 Vv I35 L.
WXFOBREFARREND H540HT 4 2 RU TR, ®IXHF T “CID:8001780” DZ R
EEANTVIBRERMANTRRALTVDS, RRSINEREDOHTRFIC R TV B HEFNS
BEFTH . ZZ Tk “DID:9606014” & “DID:9606027” D i X DFEH A “CID:8001780”
KOWTRBRNTWBEFAAREINTWD,

PRESRI # £3 9 %1C % =Y | NEC Research Institute @ Steve Lawrence &1 & Y 24t
LTWEEWEGRNT — & X— 2R Researchlndex[25] DY — A D—E 2 ZZICSETWEE
W7z . ResearchIndex & World Wide Web EIC#7EF % Postscript #& & & U PDF BER D
WMXT—AERDTHERENEVRATLTHD, 2OV AT LTH PRESRI & Hik, ¥ —
- FRRERIXHOSRBEGREHVWEREBELZRMAEL TS £ PRESRID & D IC
BBOSHER/XEDET 2223 ffoTtvnany EFEELAVIHEERE 1 - FIC
REToHWEERELTVWS,

56 &

AECTE 2BETCEHLESRERONAMAL LT BMERXOSEERY EFE B
WMXENFETHEDICF 2200RXEONEY 7 OBEUEEWE DO RENBEIC RS,
INETEINBRXEEGNICHEITZEDOOREPVWS OMERSINTEE, 20D FE
DHHBICE SIS FRLERXEOSR - HFSRERILE S FEO 2BHEC I BN . AT
HOFHETE, RAYLEXC O > THBEBRT2E LN HEIXNPEFIINZ L
WOMELN DS, 2 BBEOFECHEISZZAEITOMERX, RXEOBE - B RER
FBBEOEHEZERLTES T o THEDRVWRAIEEDTLEI LVWOIHEND 5.

ABETH HHFCOVWTWE, FAMVEELHVTRIOANF 2RI X EMB L Bl h
EXDAREHWTEORBREFANDL L VWS HET HFEIRA N WAL FEERELE.
T BRFCBHLTR, 3ETRBNRNEFETHPWICRESINESR A A TEEE LEER
BLWOFEEZIMEBLUE “BCCT” & WS FHEERRELE,

ERTR, BEFRELVWLOVOBEDOFE LB L2, LEOBRICIE, TEM O
Bl , T7x—u7ohbh), TEHEIZbM 20D SEEOREEZHVWE, ZORER, RE
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FHED 1D2TH2 “BCCT-C" A TEM nhFOWEI & T742—-V7T M KEVWTKRDR
WHBERE S, 2 THEIAN OBTHIRYLFERENMEONE.

¥, BCCT-C" EHWTAETHHLEY — XA WXERZEY X7 L PRESRI %
BRUE. SRS N PRESRIOEEBMICEVWTY, ZOEHEIHRS =,

5.7 SEROREHE

ARETE BHERXEZNEY IVBICHEITOIFEELABERREL, 20HTSREAA T %
HWEEZ RSP SEREICBVWCHLHEIANOEIMINSEEHTH»EZLERLE, —
B Y= NAREOERICBOTE, WELEA— Ry 7 ORLESBICHT Ny 71C
DETLI2BHENDD . ZOEIRGECBEVWT, AEORRFEIMREOFHRLERLTY
DEEENTHE2ON AETILENHDLLEIAOND.

FIC, FYHWHEEGTO LT REFEDEOREEFNTHL2MICODVWTHE, JAET S
BEDNDL, GHERTHWEXELES TR, BETILARNE LS ICTEBRMTEHE O UHR
HERICBE T2 type BOZRRIHSEREE2 TTL2ERICR-E, LAL, WXHFTRERBER
e P XEATHICET IR ESRLTVWS Zd, £DWID “The Computation and
Language” DT BHDORIXTH LM ED M 22 ETEERBEHRICRY D2, BEH L,
type B ®Z R Document Frequency GRXBEEDNDB ENETFZRINTVED) LRV
B HD Y “BCCT” THREBEBX L, (type BOZRE /DF) D LD ICHIET EHZ &
T, DEBEORENRBIC RS LHENEND.

AMAETEK, ZREFESETOR 520 TRRNEUTOLID BB EZMBICLTWVWS.

120XHFDOMEADBREFTXZORLDOEBRERTHY  ZORIXE2EDH
P HECEBRICEHELTWS . o TS RMEFTTORNRIE, 20T EZT DR
WRNBET TR, Z0ZREFTZ2EUORIXZBOEHPHEL OBEEDH
THOLXOLENDD, 22T, AMATCRKIRXFTOLSREMEHRIFLC MEY
7THDERELE.

—F7T, 'BREFIZERXOFZOBAIS REHBERIXDENTHY #-T 1
DOWMXHOMMADSREHIE, ZOMHFETCEETHIOULABESERILDONE Y Y
CEBBERICHD] LVWOIEXFLTEL 518 TRLELDIC HDI2WRXESRT D
BROSZRA/XOZRBHEHETS, COWORKREMICEVWTE, Z0EXFELE TR
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HHLIRTOBEEFRIRFA R 7 ERoTLEW, HEOBRERS R RS L
U, BEEFEMILENy E— VLA, RNy E—USEEFOHEICBVWCR,
SEEFIBERLLEA - NEY I THBLERLD, BBBAX LA - Ny I TH B
LEZBDDOBRE, Ny —VORECHTIRANAEHTHY SHROFHD 1 DL
LTRHT2REAESH 5.
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AWX TR, BZRX WS REX L OBRERART LM (ZREF) 2RXT D5 H
HU SHICSREF»SSROBEEH SREAT)EHHWICHAITIFEERRELE. £
=, BREFPSREAAL T2 - RABXOERIBEPHEERIOSEHICFHEL, 20ER
HEERLE.

AHRETE, ETSREBRESENLBEREZAVCHIWICHB T Z2FHERRELE. 3
BEHROHMEBE, RXFOSREFOMB L ZRAALA TOWRELWVD 2200LENH 5.
AMETCISREFOMEE: SROHZXLXHMOODRNYPBVWEEZDNEZXE B
BOBEROXNMSHETOIAHETHDLEX FAMELAVWISREROBF ML =
1ok, ZORER, BHE 80 %, FHE 76 OMEBEEAN GO, 2 Ml h =S RME
FEFAMVEEHVNCHENTL, SEAALATEHONMILE, EROME, SRBA A THE
TR BUYDEAAL TREBENFTE SN,

MBENESREBROEHB L LT, - RXAWXERZBEEBY LT, 3 — X1 RHE
KB AT LEERLE, ZOVYATLTERLT — A R—2AHMSRESHFORI &
HENAEL, HERXHOMEBRXLEADRXOMENHEWNETHD. D20 X %
ZRID2BEBORXOBRMEFTEZUMANTRRTEZZLT, EFEXHOSRIVERLBETE D
D, Y- RAWIERDOBRICEHTH 5.

¥ BEOSHASMFEOUEME LT HERXOSEERY LT -2, FFHKSESI
HAaMORBARFETH LD FERETEIIRNTCOSBELEMICHE-TWEED, T4
ROBEEENMESATWRW, 22T, AMACISREREF A U = B R X oML F
BERRL ERICLY REFHELERBRAEGUVHEOFR LB LE. TZORE, &
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BFHECBWIREFENRDENTSY FEHEIRAMNOETY MMOFHELHELT
REFEFTHTEETHDZ LD TD o1,

SBEDRE

AMXTRELE, SEREHMEOFEIFIMVEICEZSVWTSY, ST ORI
DHEARIHWEBTH2LELNLD S8RIF, ERICVWO2ADHHFORIEHAVWTERE
v, TOHEANE*BBITILENDHDLEZEALND.

AR THMYBERXIIANTCEBETCHBREINTWVWS, —F, 4BTBXRNEY—XA @
XOERZBICE, Y- RABXOMEEEE2B L, KEDUNOSTETELLERTIC
PXMNBTEI2HENDHZLBADNDS, ARXTRETI2SBBBROMBFEE, FHAMY
BICESWTWVWS, FAMNEOHBE, MAMWAFRICESESFHINIITo-TWDE
», WREFEVERSTOLBRBBRMHEN - NVOEREBIZNEZERELZEDRVEE
Abhd,

¥, EEEBILSREA TREN-NVEERTHE, BBOSETCEINERLT —
AR—=2ICBNVT, FETRREL ZBERCHEBILOFE BCCT-C' P20 FHEHTE
5, —MICEHBEZTEMNERXESEMBAT I, BRBROBMMNLERTRX
THd. £7=, BRBROBEDY, BERGHBIEOBEICEREZEL TS, LML, #
MBILANROGE, TIRNTORWESHFBICEVWTEMHEONRBEENFET S L EED
T, £, MICEELTBA YT FYRKHERBICOARAMEMINE, ZHICHL, RRXD
REFUETE, BUILH2EELHNRICLESBEEHRME V- VEERLTLERE, *
DRIAVYTFVADBEN W, ZOIDREHMISE, BREFEOBIFEORIAD
MRIFEBICEHTHELEBZADNDS,

AWML TIE, HREFRE U TEMBIEBRY HF > TWED, REFED MBI O
TEFAMNDOBELEEZONS AT HHE, ARXOBRBFFEERDHEH LTV
FEO—DOTHdEBZLNG, TOHEE, RIAXFOHE N HIBEEZMR XL TH
5Zr, HORHLOEBPEVWEHBRICT ZLEENS, REXETOSROK TS
BERMHBEOFELI MY L RZREADPBENITRENIENZLRENBTOND.

¥, RAOHBORICI T OHMOBEERT 2 MWBAICTHNLILERH LN, KRXD
ABTRRBRUEY - RABXERZBEY AT LE, ZOEOREWICLEHATHR LEX
bhd. £k, HERTFOFAEORE, HBOSETHERINERFEHANILEND W,
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BEITERNELBYARRIXD 5 ETRET > HERGHBILOFEZ, HBEEOEH
KHBELTWELEBEALNDED, ZOIODARFAEBLIERTHI HEWIN S,

¥ RBEFEOVIXEANOHEHEBAOND VT XER, XEFIINAN-Y
VINELNTHY, HOEBOXELSZR  HSRERICHD . 2BETHIHRALELDIS,
SIS OEME T TICVWLS O 2T XEORBPFEICIHSIATWS, VT XE
E, ZMRIPFHHLRELER, ZRBRPXEOESINETELELTHE, £, VU
FOXECHTZHBEZLDY Y IJRICALNLEIDCEFLACHBIFELRVDOD
NS, T TIXELER) VIIEDOXBILODVWTHBEINATWEREDETHRATH D
—F, VT XBR 2B T I0BR-VYULEEHZLEbLTHY, ZOLEBRREOD
XEMSDELREREDRHICEDTHEIEDOFRO—-DL LT, ARXTRET S &
IRSRBBOMBEBIMTOBINBETHELEZAOLND .

RWXTRY LTFEHEL DI, SREBEBIRARISHAMRICSVWTCED RE#HE L
THHTE2 8 BHRERIIEFIAXFLZEINAL, SVEAVWAROXIXE 2 EHT
5EDIC, ZALDHRICOVTESRRIFLTVWILENDH S,
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AMRETRIICHEY K WHEELRSCICHER2Z2B DY £ LERN Z2HHKRIC
BELRLIEHOBEERLE T,

ENEHRAHAFOMM BFBBHZICIT BF —HRICS VW TRLREESE #ES
FHEIULE FEARNICBTILDIMALZED  BOVDOMAICH LREEESEREREL
THEXULE BIEHFHHLET.

Wk WA, AR ABBR, A RFZRZEERIMABOERE BEHER, 8LV
ESEHRAHEFODH RBEHZICE, RFARICHT2EBY @S HEELZ2HEHEZEIL
= RLBEHEHHBLET.

¥ HEMEBRZAYET2VWEEE ZEHICE--THELTWEEWEBEBEEHE,
2H RFICEEBHLE T,

BREEBRZXZHOLHE-ZRICE SHRERCHITLIAERARR2EHE £ 5]
ARG OBEERIFEEHRA LU CHEEELE, SEFHHLE T,

T ARNELILEDDICHESTHBAVWEEWEBE - BANFREDHTICE S #L
HLUETFET.

WXT —FOREB LY — XA WXERZLEY AT L PRESRIO AR 2R EHEL T
T & o %= E-Print archive administrator ® 5 Z ICEH#HB L £ 7.

PRESRI D £%1C 3 /= 5 T, NEC Research Institute @ Steve Lawrence £, C. Lee
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f18% ([ 5F BERBIONME ] OFKERICH
W/cIEfRE b))

SEATIVR, BREELBEOSHF O WL DHDEBE 38, 59, 60] DR (ELT), &
BB RERRIARRXE (B 3E -BoH) Dy Ya>YOaHESHEICLE. RERE
& B —Afb (“feature structure, unification, TAG, HPSG”) &, # XA (“parsing”) IC &L
B D [38,59] &, BIRMHTICE L B D (“semantic analysis, word sense disambiguation”)[60]
D2BYHor=, £ EELEZRIFRAITCRIEABSINIEREIC I > TRV EMD
By Y a Vil o TWABELEXBITOEY Ya VILEENIG5ENH o=, RFETE,
MRS, BT P ERMBM E IMEZLEATIVELTERD,

T SEHBELEATIVE (£58) FEREHLAHEOBRBEOR LN LM RY
Z\ ., TERBMN ) TR TEWMSENT] & Wo k& “The Computation and Language”
DHRZEFICBT L2V OPDOHBHLSBFICZEINLVWHLVWSFORIFDRMS T
BEETLDONEHEHD—DTH 5. £7=, E-Print archive “The Computation and Language”
DWMIXT—AR—RICF, SBALEEZDNIZRIPVONEELTWEZLS A5
VBAEXEZHBED —~DTH %, E-Print archive 13, RXDOEFHENEHRBHICT —Z X -2
KCBETOIEREZLS TS Ko TEENRXEFHSEATIVICEELTY, Z0FSE
BRIODRVWRY WXV EZFICE > THIBRES NS Z 2 E ARV, “The Computation and
Language” R HRASBAMPHASERZLTPEINI2WESFORIEEL L —BWICE X
BABA HICETOVSIVIEEPIVNASICHETIRIEAETLTVWE, 240D
DWXEHBRLELTEREITOZLEZBALNEDN, ZOEI WX ERHTZHZI L
EETHHLEX DEAED SBIRL ad o7

TR, s EOERICAVWERXERL, TOAFTIVTHS. 4 DX E-Print
archive KB T 2 HEBFF TRILL TV S,
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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

i g5

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
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i g5

information retrieval

9608003 9808002

metaphor

9607034

text summarization

9411023

dictionary

9605024

others 1 AT TVUFIC2BNXEETLHOD)
9606029 9605032
9502032 9506013
9502039 9506025
9801001 9611004

others (1 AT ITUFIC1HBIXLIETENVHD)

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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