RXEOBRERESRL /-
W — R A BXAERXITRY X T LORFE

M FE WA

ABTE, T FRXR—2HhbHETIRXEZEHHFWICNEL, ARIRESFO
- RABXERT IEEE2IBETBEVYRATFLRERYT. AWETIE, R ABXHE
BREXBOR, ®XOSRERICEHTZ. KXOSREHRL T, RXPTEORIL
BRERLL OBHFIC W CHRBR SO TWAEHA (BREF) DSBS LHEHOZ &
T, ZHREBRXOEELAY, ZRALZRAERXHOHES2HRT 2 F H R EHN
Bond., F-RAB/IXERICIF 2204 (1) HESHFORIXONE (2) wXEOD
HESORENADETHDILEZALNSE. AMETESREHREFFITL ZLTZH
S5OMBENEMOWICRETETHE2ZLERT. EANICIE, DRIV ORI :
ZRITLIEDOSHEOEWNE, cue word E HWTHEML, WXDOSH - SR LRIC
VY7 E%E (BREAT)eMNET S, #REUT, ZHREFHMETE Recall 79.6%,
Precision 76.3%DBENEONE. T, ZPRAATHRETE 3UDHEN B S .
ZHALDBREAATEFIHL, HDOREFHORXEEHWICINET 2 DICHE WL
MNHRBICko7=, ¥2, 2 —VFICRXEOBRERERT I ST, FS57HOMAD
WXOT7TANT VDN, BXEOMHBROEREINESRENERRTE>VATLE
BMELE., ZOVATLRHHETZIZLTCRHRESHORXVEETHINE L, FEINE
ENERXESDRIHMOHESAIPIHOHICENZ =D, ZREBRD I — X 1 H/HXIE
BOXBICERHTHBZ LA RINE.

X—o—K: HBERXOEW, ZREGR FLEAMVE

Towards Multi-paper Summarization
Using Reference Information

HmETsucu NanBAt and ManaBU OkuMURAlt

In this paper, we present a system to support writing a survey of the specific do-
main. In this system, we use reference information. Reference information includes
the reference relationships between papers and the information which can be derived
from the description around the citation, and be useful for understanding the dif-
ference between the referring and referred papers. To write a survey, at least two
processes are necessary. One is to collect papers of some domain. Another is to make
clear the differences between papers. We think the reference information is useful
for these two processes. Firstly, we try to extract a fragment of texts where the
author describes about a referring paper. We call the fragment “Reference Area”.
Secondly, we attempt to analyze the purpose of reference. We divide that into three
categories(we call these categories “Reference Types”), and develop the method to
determine the type by using cue words. As a result, we got the recall of 79.6% and
the precision of 76.3% in reference area extraction, and the accuracy of 83% in ref-
erence type decision. Making use of these reference types, we can collect a set of
papers in the same domain. Finally, we build up a system to display the reference
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graph of the papers. With the system, abstracts and reference areas of papers can
be seen. Users of this system can easily collect papers of some specific domain, and
also can understand the differences between the related papers.

KeyWords: multi-paper summarization, reference relation, cue word

1 FCHIC

T, MAZBOEN, 2MoFOEMSA L HICZHBEHRENBRMCEML TS, X
=, HEEFPAFTELINROERIHEAL—-FTHY, ANEHOAHEHBHDOREAIS, AFLE
XBRETIKEE2BLAHE T Z LA BARBIC o TETWS,

ZOESBRRUPTHELINDZDE, REDHIESHFICHEL ZHHRNEH, Ba3hkX
F TROEY - ARAB/X (Va2 ) PEMAETH L. T XA BXPHEMREEFET 2
2T, RESBOMAEGHEEREATHEETZIZLATRICRS. LAL, @X2MEICHT
2 —RNAWIXDLED ZEEVBWIKIC DRV E WD BN H 5 (Garvey 1979). TOEE D —
DELT, Y= RAWXEERTDIEVWDIEREI Y —RAWXOEFICL T, BEWICHI
FTHICELHEBICOAANEETZZHRBETFONS. LAL, SHOZNEHREOHEMES X N
E, ZOEIRY - RAMBAXOBFEIBAHEE o TV BDLBDOND.

BRABY—RABXEEBRXOEHLEZATBY, Y- RAWXOEEERDOHIELIT -
TWd, BRI —ARAAXLE, ZLORIICEREINTVIEEDRAEREL, TEMER
EHOMCUL, SRECHAZETSGHSEZRERLEDBOTH S LEA SN S (Garvey 1979).
UALBEOHEEHORINI ADEXBL, ZO kI - R BXOBEEERE, FEBIC
RETHDLBbNnD, ZZITCHETLIHBORXFTAILBRIXOEEEF, WXHOMHER
AHRINTVWLIEFEMBL, AL 2HITWICETVWEATHRAPTIEL R, MWANEX
BEY - RABNLBR, TOLORXBOHYERER»S.

AT, ZOELIHRLLT, V- RABXEREZBETLI2VATLERT. AMATH,
V- RABXERZBOR, RXHOSRBMCEETE. — RIS, HDI2RIVIBOEBOR
XeZRBERICHY, FERHRXPICSRERXOBEEEF >, SRERX L OBEGERRL £
A (A, BREM P52, ZOSREFMEHRLILT, FEFLDOLIORENWTRIXES
BLEDOD (B, BRYAT) PSR /BESRBAEOHELANEMTEZ 2. WXOSRHEHL
F, ZOEOCHXHMOSE - HBRBEKRETTRL, ZREMPSBAAT L W 2 E#HE
TEHEYEHRT. ZRERIBESTFORXOAHNECRIXEOBEBOSITICFIHATES
EBIALND,

AREOBRIIUTOEYTHE. 2ETHE, BBTFAMNENIIBTEIRA e - A

+ 6B ST e Bl 2 Bl K B K % BB EWRBL, School of Information Science, Japan Advanced Institute of Science
and Technology
1EEOHPGENEMOGHEICEL Tk (BAF, W 1999) EZWanzwn,
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WXERICBTAIRAY MICOWTHBRN, FEHEREERATE. IETEISREFTL SR
BATICODWTHHT ., £, 2REM, BREA TV -—XRALABWXERICEVTED LD
WKHIATESNICDODWTHENDS, 4ETHE, SETRANEBXFE2EICL EY - XN WIXER
BV AFLDEHFEICOWTHHT S, xk, ZREFOMHBFR, BREATORETF
BICOWTRRRS, 5BECEHZALDFEEAVEEREREZ2RT. 6ETIE, ERLEY—NX
ARXVERLBEY AT LOEHERAERT.

2 Y=~ A ERIERR
2.1 Y —_RABXERDKRA Uk

ZHhET, BE—RXOEBWICHELT, RXTOEEEFLHHETOIBRZLOFEIRBRI N
TZk (f121E (Edmundson 1969; Kupiec, Pedersen, Chen 1995; Teufel, Moens 1997; Mani,
Bloedorn 1998)). LA L, EMMRVEBRXOEE, B-RXOEH L THICBERINE R
AHTL 3. ¥7, EYRHRLR3BBORXELEDOIDICRETZON. £, WBELTEE
TX¥AMNETHANEE TGS, EROBE-RIXEWOFEEM[MAORICHEHALMENEE
TR, MAOERNORRINERTIHRBENIDY, AMETEHLLTHYTE R, 20k
, FTE2EN @XHOLBEN) 2L DX ICRHBLAIRT 20V HEL 25, —%, K
REMEHRLULTCODEBAILODEYXBL L TREETSTHI LI EA Y., HBRXEE
WMIsrlld, ZAL0ORXEUBLELEEILDPZZLTHY, Z0EHICTRICHEDLES
EIThAHELADHOMCITEZZLWMDETHEZLEBADNDS., IDHIC, EWXEEMERT
DI, RESHERXEOLBEAXPHERL LA, FHTIHEEOHR —, BEHRAONHE,
we”, “they” “in this paper” & Wo ERIGFADEZF LN DEME, readability & BT 2=
DUHRNEL 2D, o7, BERIXEHORA VY MNEIR10EDICELHBZLNTES

[13

((a) BRI OE IS
(b) — 1 B 0
(b) BT HBOBAIN D O HE O B (b) — 2 B30I 2L 5 0D B
(b) — 3 WO E A OBH
(c) RXOEZBOXBORNE L ZRL =
B E D %R

X1 #BE@RIXEHORNAY b
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2.2 BIEfIT

MM, FAPYVEBEZAVTRIPOZXCERERATIVOHEHNEZITVY, TOAT
TV EWXRBICIHAL TWa (Kando 1997)(a). 2D DKL TIE SN ERETHFORX
H£EH50 THEOHIE] » TMMEOMADORZELI ] ATIVOXEMBL, ThDEUWMATR
RIBILT, ZOPHOEANLZGHELETLIDCEATHHLBNTWS (b). M,
ZOEORATIVOXN THER/XDOEFZDHM2BEL THhE, ZORBICHETL2HIRPE
BERLTWVWS] LEATVWSE., AFETEZOEDREZO XM R MM 2V — XA RXME
BOBICFIHLTWS,

METF 2NV EWRL L T ER DA, Yamamoto b (Yamamoto, Masuyama, Naito 1995),
MRS (M3, WA L 1996), FRE DS (RRIE, R0, Hfr 1998), SHES (%RH, EH #H
1997), McKeown » (McKeown, Radev 1995), Mani » (Mani, Bloedorn 1997) & W3 ©,
BROFHEFLENRCEBRFENERATVWE2, EYNELFHEEFOHE, KO LD AR
RENH 5.

o FHIHER, TETOHEEXNBETHLLEALNDLZLNZWV. HoT, ZEHR
ERT -2 ERLPTWEeEbNh 3.

o H1()KHLT, HETFTIXAIHIBER-SNTVWE LD, WEMOXIKODE
WEHEYEBTOILEN R,

—MRIC, RUXICEBLZEOXBROBWAELEL, LALHHEE*ENNRLLEGA L
RTCZODBVWAHAKREVWEYD, RXMOKLBLAORBICIFHEFOBED D REIXH DM 4
DODEBRAOHBE L Wo EFEPFHLICSW. £, RXIFHFBICERZBETELLTY
52, BERXE2EILHDICFEDELDARBETELDLIOMDPEERRN AV bR D. &K
HETE, ZOEIREHFBOBHEAOEWICEELTWS,

3 Y —RABXERICH T 2BRBEROFH
3.1 BHREMESRY AT

Bl 20 5 X ik (Bond, Ogura, Ikehara 1996) H T (Murata, Nagao 1993) E 2L T3 X
DHETRB X 2 HML 2B DTH 2 (Bond, Ogura, Ikehara 1996), (Murata, Nagao 1993) i 3t
o, BRBICHT 5 RXT, BICEHEBKOWTRYE-TVE. X (2) TR, SHEER
3 (Murata, Nagao 1993)IC2WT, YOI D RMEERYF-ERIXTHENK DV THEAD
NTVWad. X (3) TR, ZREFXOMELKOBHA RSN TVWE, ZLTX (4) TR, 2K
i3 (Bond, Ogura, Ikehara 1996) " € DHER ZZRL ERXTH 2 LB TV 5.

2ZNBORXOY —RAID 0TI, (B4, il 1999) 0 5HEEBHEhn
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in (Bond, Ogura, Ikehara 1996)

(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, Nagao 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 jostishi ‘numeral classifiers’
and English partitive nouns.

BREF X (2)~(4)

Xl 2 type C DB REFH

ZZ7T, 2t X (Bond, Ogura, Ikehara 1996) & 2R % # X (Murata, Nagao 1993) O
BRI X (2)~(4) 2HDEDL 2. ZDEIKCSRT/BREFIOBEBNHR SN TV 2 EHH
*BREMETS. ZREFE2HROILTEIRABXOZROBEE (BRY (7)), 2R/
ZREBIXOWRYP ARG ICHMTE L. FAX, Weinstock D 15 BHDOZROBEH (Weinstock
197) O EERIC, ZREAT2RICRART SEECHETS.

e type B(#HBRILE)
HUWHRBRERBELEY, YATLEBETIHG, MOMRZTOHKORREFAT
LHERH5. PIAE, MOMREFFRETI2HRLFELHVTHLVWERERET
PEERETHD. ZOLIBREAT % type B(RERILE) & 178,

o type C(BIEERIEMR)
HULKRRELULEZHERBY, BELEVATLOHMAEICOWTRRNZHE, Bl 0
HE, 2 VWEBERAOHERKOEBELTOGENDH L. ZOXSRHEHNOSRE A
7 % type C(MIEERIERE) & 1S,

e type O(ZDME)
type BICH type CICE U TR ES 2VWBEE type O(FOME) L5,

FExlx, 30DBREATDHT type CARIPEETHDLEBATVD. type C DBRHE
FAbiE, R3D&d2EHRIGEOND. H20HO5EE, X (2)W (o), X (3)D (B) 1<,
X)W (PYRENELANIET S, 22T, (o) dZRARIOFZOBAL S RESRER X
D—ROENTHLLEALN, ABRKCERT/ZRERBRIDVED LI LBERTHBERIL DS D
MERLTWREFITHDHLEADZILHTED. X (2) T, BRI /BREBIOTESH A,
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(a) BEHEOMEN
() BEAEWEZE O I %
(7) BRARXOHEO HH

X 3 type C DZREFH DR

AH, FAERLHE, TE-RTE, BASOLREMBECLTOWARXTHE LARTNE, —
F, BEHEOMBALEEORRO IR (3),(4) KEMLTEY, ZNA RO HE A
LEABND., ZOEDIC, type COBIEAIC L H XM 0B AR HEAIC T 5> BHNE
PNTWEED, F¥—_RABRXERICERTH S L BbN S,

3.2 Y —RABXERICHIT H2BREBOFH
3.2.1 BERXOBENRE

ARTREERL O EHINEC, RXHOSHEFREAAT 5. R30S G % B
Klla2rT, HoREABNICHERXERET 2 LATETHELEEADNS. LAL,
ZOESKLTHONER L EAEHHSTORIAREL TLE > TRERD Y, F—~ A
RIXEREZE LRV, 22T, BDELSREROAEU->TRLENET 5FENABEL
AND. ZOEDIC, BRIATEERL EAXNEDFENEXSNS. BAE, type CO
BREBEA R CNBICAEDTH S EBRT WS, 2N, Mtype C DBBEFH O BHEHED
WA ORAN BT BEERLEBOMEATH D1 LVWIBECESVWTV S, Z0kik
REDBEEL WA, KETHHT2RLT —ZR—R2HNWTHAL., ZORKE, BXF —
2 R=ZAHT type COBREHTHEIN 2B /BEERX 3L MO B, 20ME B /5
BAEKCACPBORLTHEZ L ARBANE. B 43, BERNHRBLOLEERL TW
5 (EMOMHNORLEE LR, SRS ST ES)

3.2.2 WmYXEoOHBER, HEROKRE

type C OBBEF N SH/ON B EH (M 3) &, BBRRXEHOR A M (1) L OBFRIC
DWW, (a)id (b)-1,21, (B) & (y) & (b)-3KENENXIELTWS. #-T, ZREF & fil
HUBRRTZZLET, Y- RABXERIZBEIHBICRDZEZAOND.

EC, DEODWMAXEMOEBORIN BRI 255G, EXOBHABISROLFTLERD
HEEANH 5. K 2ICIE, (Bond, Ogura, Ikehara 1996) @ (Murata, Nagao 1993) i< B ¥ %%
REmERL 2, 51, (Murata, Nagao 1993) i B§ ¥ % (Bond, Ogura, Ikehara 1994) &
(Takeda 1994) DZ M EFi # R 9. (Bond, Ogura, Tkehara 1996) 1D X (1) iEE 1D (a)(B) i<
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QO wmsHEs [ACATOHRT)
S C type@ B G- O I K S SR O

X4 wmXHEOHLELEHER

X2 () CENENNMIET B. = (Takeda 1994) DL (1)(2) A (a) I, X (3) A (B8)(v)
KX 2. 220X (a)(8)(y) AEE BT HIE, AU (Murata, Nagao 1993) iICBIL T
VEZBILSROMLEITVIRATH2ZLMDANS. ZOEDI, VEO2ORXESRT 2 HK
D/XFOBRET (FZOBROEN) 2 UBITZ2Z LBV - RN RIXEROETHEHATH S
LEZLBND,

4 YA RXAERIEY X T A

BHIET, D220RXEMOBHORIAFBRIZERIT, FEFZFOBHERBICELHIHEN
HBZLICOWTHRAE, LALALFEHEZRRNZEAETY, RXOEZFBICH WS BEED K
ENERLED, BRAALOLBELE W ZEMRAFETCIZFEBOB RO —HIZHS M
TEh\, ¥F, BEHEOEHAITIEECXRZDE VI, FZOBHSOHEET TR, ¥—KX
ARXEBRBICODHEIH S, RXEOHBREOHERERHL TAANEET TR readability
KRITBED, 02D —RABIXELTHEBCHADL I 2 LBbN 5. readability %
MET2EDICEFEHATIEECXEBOE— Vo EAHEEJPBELITEN, ZhICETEERS
WEZOLMEMALEICRDZLEZDNS,

ZZTC, ABWTEI—RABXOBEHERTERL, V= RABIXERY AT LEHOE 1
HeLUT, HERIXEZEHFHNEL, HERBXHEOHEEZEAPZRILD ABSTRACTARRTE S
Y- RN ABIERZEY AT LIERERA =,

4.1 HRXEDOBH - BB HRBLOMEN

Y= R A GXAERD IR L L T e-Print archive 22 W I WXT — XX — 2D “The Compu-
tation and Language” DS H DX D TEX VY — A 450 A& W 2. WXHDOSREH =

3 http://xxx.lanl.gov/cmp-lg/
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in (Bond, Ogura, Ikehara 1994)

(1)Recently, (Murata, Nagao 1993) 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.

in (Takeda 1994)

(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(Murata, Nagao 1993) 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.

Xl 5 (Murata, Nagao 1993) iC B9 % type C D ZREF

AUCTEMHEERT IO, ETEHHRLRZBXT —EXN-—2AHORIEOBHE - HSK
DEGHE M T 5 BEND 5. X KRB ELREERT 50D ITY R bibliography A %
YV, ZNEMBTTDHZLETHEHWIC 45040 TEX VY —AEOZREGBIHL M TE S,

B 6%, TEX 7 7 4 )V (Bond, Ogura, Ikehara 1996)(cmp-lg/9608014) ® % % LH#R D Fd ik D
—HEHEMLEZDDTHS. (Bond, Ogura, Ikehara 1996) W& i X H T (Murata, Nagao 1993)
EBRLTW5.

—7%, e-Print archive DX VAN 77 A& fip YA ML YAFTEZZIENTES. H7T
FXEDVYRPD—HEHEML ZELDTH 5. (Bond, Ogura, Ikehara 1996)(cmp-lg/9608014) AF
(Murata, Nagao 1993)(cmp-lg/9405019) 2 2L TWwWa & WS HH 2/ 2101, K62 70
WANFA—THBZ 2B T2HENDSD. T T, bibliography FO#RIX DX A L F
FLHDOTABOHY ZS0EFALEGE (F—T-R)2FPUYHL, JYHINEL2TOREE:S
CEOLBHEFHREF DODOERXVAIDORET S, LVWHOFERTHXHOZK - HBR
BIR DT 24T 5. £ D& SICL T bibliography » SRBICEHARF — T - K 25U HH T2
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\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.

X6 TEX 7 7 A )HOD bibliography I~ > K @ £ #1

\\

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

W\

X 7 e-Print archive#®@ XV A N HDEZFHEFHD — 4

MEE 25D, ZEXMOGTBRBERNCERT L. BEDS (BB 1993) K L0, ZEXMO R
BREIZDGE, BWICEETL, RICXBRAPRRZND., BRI TREFFLORICH
THNRBENE T —29H5. £ZC, H6D & D72l 4D bibitem D FEH 3TUANICE X
NEBEEMNSTNT7RY FUADTF —ZEITARNTHREL, BoELDEF—-U—-FeLULTH
A2 HEDBAEUTOEINF—U—RLird,

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

(134

ln”

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

FLT, ZhHbDF—TJ—K % HWT e-Print archive D3V XA MICX L T and *ﬁ%’&?)\ﬁ,
WXEDOBE - BPREROBIT 2 RBERER, MMUOBEENE O .

4.2 BREMOHL

ZREFT OB L 1E, citation D HBL T 2 BEFICEWT, citation DdH %X & XE D DA
UMNBWEBEABNDXE, citation DEIEDO XM LHB T LML BRI LANTES. 2
DEDRXEDDRMNYERENC (1) BISHF (2) BHH (3)1 ARG (4)3 AFRAT (5)
#F, (6) 20D ODEBEICHTHESNDIBEC LY RINTVWILHRLEEZX, ZhdD 6D
DHEEEZERL, cue word B HWTSREFTOMHEEHAE. cueword2 LTED & D RiE%R
Awa2™id, AP EBEBICRY 2 HELH DA, AFRETE, ZREHFTI - /N XD n—word
gram Bt & & Y R HBIC cue word 885 Z L R A . n—word gram ¥ E ORGSR E L
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K1 REFTMEH cue word D Bl

(1) BUGE | In this, On this, Such

(2) #¥&#tid | But, However, Although

(3) 1 A¥F | We, we, Our, our, us, I

(4) 3 A¥F | They, they, Their, their, them
(5) &l Furthermore, Additionally, Still
(8) ZnAth | In particular, follow, For example

 smrr D)
v

citation® {H1 T 2 B9 & A )
(citation D BT 2 A S HEH T e &9 5)

v v

ZHAE PRI —)L i) |

TL—)ViE M. SCAR
ZHa & T el i hnds o 7270 2

YES

*NO

SR el 22 SR MIPT & LTl |

X 8 SR FHbHOFIE

BHITLILT, REHIC 86D cue word 245 7=. 2B, n—word gram Hidt & & 5B, KX
F, NICFORHMEL TWS., % 1< cue word DI &2 R T,

WIC, cueword 2 FIVWESREFMIMHOFIEEZ QICRT. AHE, T citation DEEH
LB%EE 117 1 XOBICEL, B (paragraph) ICANTEE, V-V EAWTSREFTHH %
115, PREFHBENV -V X, TSREFBHEHL &2 XORTHE D XIC cue word B BB T HiF,
ZOXEBREFTHRMBCEDZ]1 LVWokb0TH5. SREFMBEIL - VOB ER9ICRT.

9ICBWT, B8 $first_sentence L I SREFBERHOKA DO —X D XEH, $last_sentence
REBRO—-XOXBEEERT L. HMOIRT ORIV — Ve 11 EEMERL, MltERAKRE.
=%, 2050 NNBEONV-VORICESREFHIBEERTORE L 25 V-V EEND
WEENZIOSNSG. -7, 11EEON—LVOHASHLE LBV DHFTCHRIEEN G 2
ZHEN, V- VOBRBRMAEOLETHILBZALND. HEOKR, NEEHOS> BT 108
Hol—-ViellsaabEEgs, SREMMEBEENRLEI Y, ZoMArELETSRE
it 24752 2IICU E.

4.3 BRY A TORE

ZREFFT, B citation DB D XA “However” THE D LD 2EE, ZRABIOD
ELZIBRERXOMOLOMBERERBL TV (type C) & BX BN B, &k, citation D
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# cue word D#RE
Qthis_cue=(’For this’,’For these’,’0On this’,’0On these’,’In this’,

>In these’,’This’,’These’);
Qhowever_cue=(’However’,’however’,’But’,’In spite of’,’in spite of’'");

¢ WISFICHET 22 RERMBIL -
foreach $cue (Q@this_cue){ # V—J 1

if ($paragraph[$first_sentencel="/$cue/){$first_sentence--}
}

# BRFICHE TS REAFTHEIL -
foreach $cue (Qhowever_cue){ # IV —JU 2
if ($paragraph [$first_sentencel="/$cue/){$first_sentence--}
}
foreach $cue (Q@however_cue){ # V—JV 3
if ($paragraph[$last_sentencel="/$cue/){$last_sentence++}

}

X9 ZREFHMEIL—ILODH

HIIC “We use” ® “We adopt” L Wo EFEAFHET 256, ZRAAXEISRERXOBEROF
EHEER=-RICLTWVWS (type B) L BbON B, -7, ZREATRECE, T “However”
¥ “We adopt” EWo iz, BRALSTRED DD cue word list & EER L, KIC cue word &
citation DHBIEF #ZBL 2V —VEEKTEZZ LN LETHLLEIADBND,

7, cue word DHIHI FEEICDOWTHRNS, 2w XICIE, RXREOREEN D 5. Biber »
X, B ICH W T “Introduction”s “Methods”, “Discussion”, “Results” @ 4 2 ® section
THELNLIEEORHHEFTEL, 4 DD section DO EENRFBHOBWEHSMICLTWS
(Biber, Finegan 1994). A AETREZRE A T HBICZ D & 572 section CEHL . type C D
5&, WXTD “Introduction”s “Related Work”, “Discussion” IiEEH UL =. 7%, B typell
DWT i, “Introduction”s “Experiment” @ section i={£H L %=. e-Print archive ® i 3X# 450
AW B section #IC n—word gram % & Y, KIC cost criteria (Kita, Kato, Omoto, Yano 1994)
ZFIHTBHZ LT cue word DIRAED ) X h & HFHICIER L 2. n—word gram %t &t & & 2 B%,
ARXFENXFORINEIT o=, &=, AVIPEUARE—-FBELUTHYHE-E. 25U TH
BhEVRIDD, BREAASATRELEHTH2LLBONE30D%, type CHIC 76, type
BHIC 84ffi%, cueword & U TEUVELE. cueword D —~# %% 2, R3ICHT.

RICBBEAATREN —NVICDODWTHETE., BREATRERE, £2, R3IRT cue
word E W TV -V EEKLE. ZREATREICE, ABOBRD TERNE & DR citation
Ecueword DHBIEF*ZRTHZZLHNEHTHZLEALN, ZOBF@HEHVWENL -V EE
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&R 2 type CEH cue word D8/

Although, Though, ,although
However » | however, their | however, the
but the but it But they
In spite of Instead of But instead
does not did not was not
should not has not were not
not require not in effect not provide
difficult to more difficult a difficult

& 3 type BIREH cue word D#

based mainly on basis is based on
the basic used in uses? of
used by to use a can use
that can We can We use
which can be follow useful for
available in available for applied to
the application of | application to | We adopted
extend the extended to For this

BUE., W—VBREL2EHICHITZ2ZLNTEDS. VDO type CKRET 229DV —
W, 850D type BKRET D2 EHDODNLV—-NLVTHD. ZLTC, B, CWThDX AT HHE
VIRON G > EBRBEFE type O T5. V—ViZ& cue word BICER S Hh TV ED,
type C RE IV — Vi 76, type BREHAN —IVIZ 845 2. Zh B D)V — )V #EHIERIC
DWIBHHHT S, type CREANV-NVIZ T6HOIEFEANBITELBRE AT REREICIE
HENRV. type BAN— IV BICOWTHHAMRTHS. 22T, type CHN—=JU, type B
AV—=IVONRICEHU Z8KIC type O 2 E YV ik- =5 & L, type BANV =V, type CHIV =
DIEICHEHL ZHIC type O 2 FVIR- EHBAICOWTHEHNE., ZORE, BIC type C AV —
WERWELNBITBEN TGS 2oE2DT, type CH, type BANV—-IVOJEICEAL =%, 3
BEAATNREBBILBHVIRO N RN 2D % type O LE. BREAALATREN-F VD —
BERI10CRT. BREASMTREN-F VTR, 117 1 XCBRESAWESREFTERIILL T,
¥ EEFIHP D citation DALEE ANEL L TRITRY, Z3EA A7 B, C OkMELL TEYT.

5 XE&

5.1 ZREFOHmE

HETRNEFEOEHEEFMT 220, ZREFMHEERET - . FMIX (1)(b=1)
IC7R ¥ F-measure(van Rijsbergen 1979) & F W T4 5.
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sub reference_type_decision($@){ # BRAATHREN—F >
($citeline,0ra)=0_; # $citeline : citation D L&
# Qra : ZREH, 1171 XDV R B
# type C LEMHIL -
for($i=1;$i<=3;$i++){if($ral$citeline+$i]l="/However/]){return(C)}}
for($i=0;$i<=2;$i++){if($ra[$citeline+$i]="/ less studied/]){return(C)}}
for($i=0;$i<=2;$i++){if ($ra[$citeline+$i]="/In spite of/]){return(C)}}

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

# B CIKEVIRLARNSEZDDIE type 0
return(0);

10 REAALATREN—-F>D—H

B _ (1+*)PR
F(F measure)_ibzp_'_R (1)
ZZT, P, RBUTICKXYFHEZNS.
HHEINEXDDS BIERDBDDOK
R(Recall) = smm@ma — AR oMET AEXOREK ®
ENEXDS>BERDODEDD
P(I-"recision):ﬁsﬁm NEXDS i & (3)

ZREFHRHIL— VIS LY
HHE &0 2 X DORE

ERAT 2L T, citation DEENDIBREE 117 1 XICBELELDE, BEROMX
EPSMXEETCHASEEFNIE2TELEDOE IS0BAELE. BEOYLEITHFEOTL E
tEZ, PREFEIRARATY citation PEEh 2B ELBETLLE. 20D BNV —VIEEH
* 100, #FMAEZ 50MELE. V=N O2WTIE 428 TRNEEYTHS. £, V-
AT —%2HWT, Z2REFMMBEHED 11BEOV - VOREBELMHAGDODEERE. ZOM
AREDLDETCEMAT — XIS UL TEREIToE. REERAUIRT.

RFEHEOEHHEERTIEDIC, 20DR -5 AV 52 EEBL L. citation PEEN 5 X
DHEEFZREFMELTCHHBLESS, ZOXILTZREFTHS. Z D F-measure 1
0.575(Recall/Precision: 40.4/100.0 %) T&® o 7%. —7%, citation D& % B¥ At SRET L
ULTHHUESS, 2REFMLUTHHEINDZXEIARNTEENTLE S, Z DB F-measure
1% 0.534(Recall /Precision: 100.0/36.4 %) T& o 7=.
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R4 SREFHHHE

Recall(%) | Precision(%) | F-measure
AFE
(= f’EEJZFH) 90.9 76.9 0.833
ARFE
(A ) 79.6 76.3 0.779
N—=AF54V 1 40.4 100.0 0.575
RNR—RAF54Y 2 100.0 36.4 0.534

£5 V-VEBRBAT-322HVWESRE A TRERE (282)

JV—JVTHE XALTEED
EAntERA7 WE (%)
C] B ] O
ERD | C | 46 2 1 93.9
B 11105 13 88.2
247 [ O 3 8 | 103 90.3

ZRE AT HRERE 90.1(%)

RAYAIRT DI, RFEHED F-measure Bl 20DRXN—-AS5 AV DEE EH-THY, Ko
THREFMMEFEOEHENREINELFRS.
52 BRYATORE

BIRE A T RE LR OFAM S5 5D BIRE ATl H & A#R, Recall: Precision & iV =, & (4)(5)
X type CO X A TREHWEDFMEETH S .

ZREF DD BIERDE

Recall = = SREAT— KA HO 1ypeCBROK ®
W= EHWT typeCICRE SN =
ZHREFD D b IERDEK
Precision = W—=)VEHWT typerCy&%éﬂtﬁﬁﬁﬁF)?@ﬁ (5)

EBRAF 2L LT, BBERLEDXATEAFTRELEDD R 32MAZL, 20D
b o2l E IV —IVIEERME, BY 100E2TMAEELE. V- VEBRHET - XICBIT52X2 478
EREER B, FMAT—RICBTREE2RGIRT.
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fe6 WEAT—XEHOEBEXATRERE (100)

VW—IVTHE | 2A47T8BD

ENERAT BE (%)
C|BJ|O

ERED | C | 12 0 4 75.0

B 2| 25 5 78.1

247 [ O 1 5 | 46 88.5

BIER 4T PR E 83.0(%)

RATREEICOVWTERT 5. @BEDOHZE (I 1998) T cue word & U T uni-gram
EZHVWTWERD, FHIE cue word BRE DR, MBAPRL Z. £01E uni-gram B SR X A
TREDHBELETIVIERICARA>TWEEDTH S, FIZAXZHETIE “not” ® “but” &
Wo 28 % cue word £ U THWTWERM, “not only ~ but also” @ & D IC “not” ¥ “but” M
HOMCEEUNOENTEOLATWEZEDEH 5. SHEHIFMAE “not” ICE T 3 cue word T
X, “can not”, “could not”, “might not” £\ o5k bi-gram # 2 A TREICHHLTWS, Z
NIk Y, DARTOMATREE (19 66%) 8 KIBICKEBT2Z LN TEE. —HT, cue word D &
IRKBENLREROAEHVERXAATRESFEEIBENCFERRICELTWE LEbh, Z
N LOBERN LICEERLAEEL2ITOLENDDLEIADN D,

6 Y —_ABXERIZIEY X T LOESE

QEICESE, Y -RABRXERIBYRTFTLEERLE. F-RAHXERZBOHRN &
B 1ICRT. V- RARIXMEREXBTI2BBEEIREL 220K bN 3. DEO>IRIBREK
WBETH L. LAarOBZE (BB 1998) THEKL LXMWY X 7 5 PRESRI(Paper REtrieval
System using Reference Information)* % #IHIL TRMXMEELITD. ZORBY AT LK 28
HORBREN D L. QLOFIF—-T-FREBET, WXOEXAPMIVHOEDEELEF —
D—RELUTHRXERRBRTED. REFHRIVANERREINS., ZOVANFOME X DHRIIC
DWT, e-Print archive DT — & X — ZAHICBHE - HBWHERORIVH 2546, RXBEDS
B HBREBRDT S TR2RRTHILNTEE, ZOVS57%WBZLT, HXEOBR -
HBREREAVCVERENTRICRS.

RIS —RABWXERXBBEICOWTHHET S, Z0oBETE, BERIXDOINE, BE
WXDBEEF® ABSTRACTORRETD ZL TH —RAMEROZEERITD. Z0kdhk
BEERETZIEDIC, WEOSREFTMHEPBZREAATREL VWS EABENBELIND.
SETHIXMOBIE - HBRERT type COBDE T 2B Z L THMB O HBINELICE

4 http://galaga.jaist.ac.jp:8000/pub/tools/sum
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FoU— R DRSS IWXLRR AT A

7 PRESRI
ZHRERE I W SOR R SR 0D 2 R 4R D AT
um— A I < T ROY I
BRI TOPE

MEHRXOBRT T T & H A T NER
Abstract, BUEF O R tiﬁ%>7ﬁﬁ{

X 11 VXA RIXERZXEOFHRN

WZeATER2ZLERLE. 20, RXREBETRSINVERXEOSR - HSREHK
ERULETVST7RFHEL, FS7HTtype COBR - BBWHEBRET 2RRTEZLT, £
BHBTH2LEAODND. K121, Y- RABXERZBY AT LOEIFEET, ZHO
7 4 Y K 7iE [Murata93](9405019) € WO RXICE I 2w XMOS R - B REHERL =
Y5I7ChB. ZOVTTIND AKDRIN [Muratad3) ¥BELTWBZ L RbNB. 20
4RDRLD S5 [Bond96](9601008) 2 < RSN TWS. Zhik, [Bond96](9601008) A
Murata93(9405019) % type CAAD X AT TCHERL TV L EDHTH L. D 3ODD@WIICEL
TiE [Murata93](9405019) % type C TBHRL TW 5. type COZR - BRI RO I H
HEPBFORXTHBELEADN, V75 THD “ABSTRACT” ® “REFERENCE AREA” (3
EA)OEFEI7 VY7 35Z2T, MAD@IXD ABSTRACTPZREF EHETHZ &N
WHICR D, B 1204MOY 42 R 7 3RO R X [Takedadd](9407008), [Bond94](9511001),
[Bond96](9608014) @ [Murata93](9405019) i i+ 2 BREF 2 RLTHY, ZMY 1V K IO
75 7HD “REFERENCE AREA” O#E &7 Uy 7 LERKRTHZ5 ZokDIiL, 0eD
DWXEZRLTVWLEBORXDSREFTEZUWANTRRTLHZILT, DEDOORXKCET S
BROEZEZOBREEBRLEBEILZZAWRERY, V- XA BXERICBWTEHATHD L&
EAO5ND. M, ZTOYATLIE Perl CEEL, £/ CCGLEHWS Z & T World Wide Web
ENSOFHENTEBE RS TWS,

7T BbYIC

AHETE, HEITIRXEEILDOT - R M wXEGEREHBL, Z0E1HeLT
F-RARLERXBY AT LEHELE. AHFETIE, BEORIHOIEL, AEAR
RIETBEDI, AXMOBEERCEHLE. BERXTOMORIICO WTRBLTH B
A (BRER) 2RXHL S HHWICHBL, TOEFEMITILILT, RXOZROEH
(BEEAT)RHENCIN S,

5 BHIC “REFERENCE AREA” W 3®FiH 50, WIFhOBEHEZ VY I LTHEMNI AR ITDRRICRD
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i - e
| [show ofl reference relationships

3608014 ~~»> 3405019 Murata:1993a

Reference Graph
Various solutions to the problems of generating articles and

MNow displaying Type O =8 possessive pronouns and determining countability and mamber have
N, thix sywiem disploys only the papers in the same domaln. I been proposed \cite] Murata: 1993 Cornish: 1994, Bond : 1995b ),
The differences between the way numerical expressions are realized
in Japanese and English has been less studied ‘cite] Asahioka:1990},

9511001 ——> Ma5019 Murata:1993a

Recendy, ‘namerite { Murata: 1993a } have proposed 2 method of
deter mininyg the referentiality property and number of nouns in
Japanese sentences for machine wanslation into English, but the
research has not yet been extended to include the sctual English
generation,

9407008 ——> H05019 muratad3

This type of information is rarcky avallable from a syntactic
representation of 3 Japanese noun phrase, and o set of heuristic
rules'cite{murata®3 } is the only known basis for making a
reasanable guess.

Even if such contextual processing could be integrated into a logical
inference system, the obtained information should be defensible,
and hence should be represented by green nodes and arcs in the
TDAUS,

12 H—_XARIXERIBEY T L

ZREFTOMB L BRI AT OREICE, cue word ZH AL . cue word DEREICIX (Kita,
Kato, Omoto, Yano 1994) b DM ¥ % cost criteria & W > FEZHMAL, HF5N%E cue word
PHWCSRBEFRMEV -V BRI A TREN-IVEERLE. ZOFKRE, BREFHLBE
E ¥ Recall, Precision #£1C 80%535, B & A TR E X 3UDHEEN /L =,

¥, Y- RABXERZXBETEVATLEERLE., ZOVAFLTERIT — AR~
AHNORESHFORIEHHNEL, HERXHEOMELSME 4 DI D ABSTRACT A6
BEARTHE. D20 RNEBRBIZBEBRORIXOBREFR2MERTCERRTZZ LT, EH
MOSBIEBELEBETEZZED, YR BXEROBICERATH»Z2LBZADN 5,

AHREICHEY, HHEEZHDOLY U EZ2MESRE Y & — O PR B BIRIC O N S RREH
HLET. &, RXT - FOREBIVWIXMEY A7 L PRESRIO AR E R EEFEL TTF
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