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TRRAR DIENTREIE % SHliT 5 Coreference ¥ A 7 AN Y AT MIDWTHET 5, $9°. Coreference
¥ R I DEFEICOVTRAR M, A DFHEH VAT LDOBREROBNFHEICOWTIHRNS, il
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Abstract}

In this paper, we present the results of Coreference task evaluation of the 7th Message Un-
derstanding Conference (MUC-7) which is supported by DARPA in the States. We will show

" task definition of Coreference task and then report system overview of the CO task evaluation
system. The system consists of surface level recognition module and pattern based recognition
module using parsed tree. All the parsed trees of a text is converted into one tree in order to
search possible candidates of anaphoric phrases. For the evaluation, the system attained about
40% f-measure score using formal run texts and training texts.
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1 BUC®IC

AT, Tipster Text Program Phrase III [2 113]
@“i%fﬁ‘bﬂf’/lﬁﬁﬂﬂﬁb B3 % EIRES3% Tth Mes-
sage Understanding Conference (MUC- 7) (1] TRV
FZE L7l S R 7 A [4] D 9 b S HREIR OMNT S
ZFHH$ % Coreference ¥ X 7 DY A5 AlZDOW
TR 5,

MUGC-7 Tix, RESN2F A 712DV THIHE
EEBBIMY AT AIDOWTEHE 41T ) &% TH 5,
MUC-7 IZBWTRRE S 724 A 713, Named Entity

(NE), Coreference (CO), Template Element (TE), _

Template Relation (TE), Scenario Template (ST)
?520%% | Multi-lingnal Entity Task (MET) &
LTHAFRR L HEED NE bREEN:, TR 14
H#HIOTRESNIZI A THD, LT, +hE
DT AZZDVTESIERIC & 5 MR DT
HAFTh NS, MEIRT ¥ 2 Mt EEOHHTSE
PRESN TS, F4it, 4HEOFET NE, CO,
TE, TR BLU HEFENE O 5 0D ¥ X 7 DFHEIZ
BMLRE LT o7 [4][5][8][7][8){9]-

ARG TIE, Coreference ¥ R 7 DERER (8% DI

R & 2 7 212DV Tl % , BHRBIHR O
X NE OB IZBWTHWAERB L NV EHE B
WIZRERRILEE L BREIRR L A T ADBFE YV 2 — L
(10)[11] 2> S17 & N 7SR AR DIFER % F V> 7- 2058
REDP OB SN TV 5 o BABIR OMSURRIZ 1
EM TRBENTVDDS, T 72552 BT
DIFERZAT I 1201 DOH ) ~ ¥ %5222 LT 4%
IENTHER DINARD T ST EA ) —F L LT
&9 ekt —onAEE TR L%hh)ﬁ‘ LT
LB AT 5 2,

BUFTlk, 9, Coreference ¥ 2 7 DiE#IzoOW
TN, Fa OFHER Y 27 A OBHBEE DR
MABECD TR B, B *Fﬁﬁﬁﬁ@‘r:\"x %
ﬁﬁ‘/‘tﬁﬁﬁfﬁ*’%kﬂ\f‘fiﬁ’\éo

2 coax7m§

CO 717(&1 T:’F-XI\EWM’C%J “the”+%

5, BASIR Lok, BEFFDHRIZDOVTOERE -

MRzt 2, BERUSHFALESEHDDIONWT
BXENTH LD, BREFRE O OEEL LT, 7%
AT TERBICE—~D LD TEWIIREBLTVA
bONH B, M ENBRBROERIE NE & F
B SGML # 7L LTF* A Mz ldAT N,

21 CO Z%LI6
B 128 7 ST % 2k B2 R+, CO

D ITERMNETHENBOFFR ML SGML ¥

S Twa, “DOC”, “DOCID”, “STORYID”,
“SLUG”, “DATE”, “NWORDS”, “PREAMBLE”,
“TEXT” 2 EBH 5, “<p>” 33955 70Xy
ﬂ’i’ff'\‘ I/-(\I)ZJ o

BUZRT L7 * 2+ o CRBEROFES
AEFIIZUD? L LT—BOERESIMI5 8N
TBY., ZOERIMMOEZ*BRE LTV 2541
ZHSED “ID” OfE% “REF” & LTRT S L TET
BtRZRL T2, BREFEE S OERIEELT
BbNbHE, “REF” &L LTURENLEIX, 208
REROEHOERZD ) LD EDERED “ID” 57
LTHHbL v, “TYPE” I3BBERICHLERH

OBRERT 00 bOTH B, BERTTO

A% “IDENT” (for identity) & 2o T3,

2.2 CO 271y

CO 7 A7 THIET 5 b0k, &, &8F4. £
EZFCEHRBERICH L b 0BT 2, REFIEL
& BEh . REFALBRT 2 Nt as, fBrlts
ol L. BRI SR Ly, B
(“January 237), $4H (“$1.2 billion”). FH& (“17%”)

RBMENLEE, ML LTI RE 22,

SIBMRERTEEL LTI, “president”, “prob-
lem” D& )2 type & LTERENB B DL, “rate”,
“temperature” M & 9 i function & LTHRE LR
LoDBHBN, EH o AR E 5 (the [per
share value of [$4. 02]] ... [The stock price])o F 72,
RD &S RNZBNT

The temperature rose to 90 degrees be-
fore dropping to 70 degrees.

“temperature” ¥ “90 degrees”, “70 degrees” MW F

EHBRBMRICH L D0 L LTHIMT 2, & 2T, “90
degrees” & “70 degrees” BF L ThH 5B &z 5 720H%E
BRICIZRRY TH B 5, “temperature” 13d BHEET
“90 degrees” TV, 7=, BIDKEA T “70 degrees”
THY, EH 5 “temperature” &V type ThH
SEMRL, MH LD ICBBERELTVE,

DT ISttt RIS 5 K DR DEREIC oW
TlRB, BT " TREN b OFEIBE
BRIZHBb DLT 2,
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<DOC>

<DOCID> nyt960325.0578 < /DOCID>

<STORYID cat=f pri=r> A7644 < /STORYID>

<SLUG fv=tia-z> BC-AUP-BLOOM < /SLUG>

<DATE> &LR; < /DATE>

<NWORDS> <COREF ID="3"> 03-25 < /COREF> < /NWORDS>

<PREAMBLE> :

BC-AUP-BLOOM

ARO

(For use by New York Times News Service clients)

By Toni Clarke ¢. <COREF ID="1"> 1996 < /[COREF> <COREF ID="5"> Bloomberg Business News < /COREF> <COREF
ID="7"> Coltec < /[COREF> Sees <COREF ID="0" TYPE="IDENT” REF="1"> 1996 < /COREF> Net Profit <COREF
ID="13"> 2.6 Million < /COREF> Lower on <COREF ID="9"> Fokker < /COREF> Collapse

< /PREAMBLE> ~ : )

<TEXT>

<p>

<COREF ID="15"> New York < /COREE> , <COREF ID="2" TYPE="IDENT"” REF="3"> March 25 < /COREF> <COREF
ID="4" TYPE="IDENT” REF="5"> (Bloomberg < /COREF> ) - <COREF ID="6" TYPE="IDENT" REF="7"> Coltec In-
dustries Inc. < /COREF> said loss of sales to the Dutch jet-maker <COREF ID="8" TYPE="IDENT" REF="9"> Fokker NV
< /COREF> , which filed for <COREF ID="35"> bankruptcy < /COREF> <COREF ID="32" MIN="earlier”> earlier this month
"< /COREF> , will reduce <COREF ID="10" TYPE="IDENT"” REF="6"> its < /COREF> <COREF ID="11" TYPE="IDENT"
REF="0"> 1996 < /COREF> net income by <COREF ID="12" TYPE="IDENT” REF="13"> 2.6 million < /COREF> , or 4
cents per share. .

<p>

B 1: CO & ¥ 7Bl

e | B

- ZFEARBREROFET 2HEICOAMB Y BhR I L2V, Bl E, “*Slowing the econ-
%o ZEFBAOBREROBZLUTIZV COWRT, omy* is supported by some Fed officials; *it* is repu-
diated by others.” DX DA, “Slowing the econ-

‘e *London* ... *London*-based ... . omy”, “ign ‘i;tb:mtﬂ L&‘l“o @l/\ il’lg %T?)OVC
(2 2 “London” i3ZHERE) : b “program trading”, “excessive spending” ® & )

AT 5T D S DRI T 5,

o *Reuters Holding PLC* ... *Reuters* announced
that ... . g
(“Reuters Holding PLC? %% “Reuters” "THH) RLTAOTEBIE BT I { DBR T
¢ Equitable of Iowa Cos ... located in Iowa.

(Towa i% Named Entity D—ETHHOBR
SNy, )

e “There is no business reason for *my* depar-
ture”, *he* added.

o *He* shot *himself* with *his* revolver.

o The price of *aluminum?* siding has steadily o ‘ , . v
increased, as the market for *aluminum* re-. o *He* is, *himself*, unsure of the outcome.
acts to the strike in Chile. '

o HREEE, BRRE

o He was accused of money laundering and *drug*

trafficking. However, the trade’in *drugs* ... AR, BB OV TR BB T L
, ‘ v ‘
- o *The rate, which was *6 percent™,* was higher
than that offered by the other bank. (“Thé' _o Bill called John and spoke with him for.an
- rate, which was 6 percent,” & “6 percent” 7% hour. ; L
B (4spoke” DAMSIIEIEE WBill’ 1FBHEH

Radmb LR, )
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e the movie which I saw ...

(“which” &?”the movie”)

WHIEER

EHFFDOBET, EhEBRENTVS b DI
EHET. T, BIMOBERENHL BB SN
WA bDRENEN G T 2

¢ *The sleepy boys and girls* enjoy *their* break-

fast.

(L. “The sleepy boys and girls” i LT
T MIN=“boys” #% & Dp 25 S hako
BADLDERTZLHFTES, )

*Edna Fribble* and *Sam Morton* addressed
the meeting yesterday. *Ms. Fribble* dis-
cussed coreference, and *Mr. Morton* dis-
cussed unnamed entities. *Ms. Fribble* was
*president* and *CEO of Amalgated Text Pro-

cessing Inc.*

(“Edna Fribble” iZ “Ms. Fribble”, “president
7, “CEO of Amalgated Text Processing Inc.”
BB E N, “Sam Morton” 1% “Mr Morton”
IEBREATWE, )

[EIHE
FIEOBIRICSH 258413 5 b DI 2 BI0F
BICE>TWE I ERHLBIEIRE LTIl T 2,
e Julias Caesar, the/a well-known emperor, ...
(BLEDFEAIERL “the/a well-known emperor
» HIBERRITR)
e Peter Holland, 45, deputy general manager, ...

(B LOREAIEARE “deputy general manager”
AIZHREIR)

Predicate Nominals

o *Bill Clinton* is *the president of the United
States*.

o Phinneas Flounder may be the dumbest man
who ever lived.

(RESEHC e\ b BIBEIMR & LTl L2\, )

e Phinneas Flounder was almost the first presi-
dent of the company.

(RESER T\ - B HABAR & Lol L7\, )

2.3 FMEAE

FHEE D EOERICHE TN CTARBIC L > Ty F 4T
SNTZIERERS A N OMDIERE 2375 —7uy
7 AT THB 5 2 £12 & 5T Recall, Presicion,
f-measure DEZHELZ L2 5 TH I,

MUC-7 T, 1997 £ 7 FIc ¥ X 7 gk & b
VoSV P RO ETF AL 30 RHEAY Y — 2
3, 11 AHED Dry Run D, 1998 4£ 3 H Dtk
|2 Formal Run & U CREDFHIFFbNI, 5F
iR Fh2h 1 B chH -7,

3 CO 2XVHFHET X7 L

Z I T, 4ED MUC-7, CO ¥ X 7 OIS
MUY AT JZ2WTH5B, MUC-7 FOHH Y
AT AELTIE, FBLVTO CO TRMBDE.
ZERMEIER Y X 7 4 [10] D ES 2— V% 20
FEOBNTH., BHEY 2 - LOmBIT LT
CO BB ZHAT L L THHI AT A%ER
L7 CO MEHRIIMAMBIR & R 5 A O CESHR
B TOTEFIATAZ L CEREBERTVS,

CO ¥ A VMR U AT ADOMBOTFHENE DTz
Yo 3.7 5 311 F TOMBENEROSBER -
BRLETH Y, ZhSDHAGFRI X7 2B
NERERSELAVTEREN TV,

3.1 SGML %7438 _
AT FRAND SGML % 7158 % B Tt
BOWHHRIRT 2, :

3.2 NE 3308 ;
FE LUV TO Named Entity OF#E1T [7](8].

3.3 TELAILD CO BANE

KGNS~ BT B ANBDOTIETIE Mr. Bean
DRRCBHENTEFEO—IDEETH S Bean
BUOT7T 2 PRICENE, #hi AL LTEE
EIREEFIRL . #FBLAVTOH CO DLES
fToTwd, (EL, ZOMBIZERICIE FD NE 2
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%ﬂﬂ@~%ttf%ﬁéhfwé Y ERBLALVD
mc%&ﬂg;& a2 — )it Perl Tnaﬁénf\/‘%o

3.4 EELALNE, CO 2518

FR LAV QMBS SNz NE ¥ 7, CO ¥
7 O ROMETH 5 REE BT CRAET
% 12\ SR OPIERRBL T H A KHEED / — F
DIEROTERNERETI DD T ANT Y T
E%ﬁoo

3.5 THRETE-SCRRAT

%B%M@m/eroﬁﬁ%va~w%%wf
ATTSLOTEREE RESTIFHT 24T 9 o TERER HESUHATIL
BICBWTIE, ANTFA T HOEIHD NN E
N5, BURTOBOREERR L LTE, 1340712
OAMEL LTERSWTB Y AMEEDE /- F
ZBWT (B, BHEE] o7 CHEEREISEHRIA
Twéo

3.6 *% EXHBAIE

e T RSO I — SCRAT OALIET 3 B 15,
9x7®%ﬁ%ﬁ%ﬁﬂﬁfur%zb@¢%ﬂﬁ
WRETHIOEXERE/ —F L LTHO—&ED
FHEENOBEOTRENT Yo FIIT, B 2 I0RT
£33, X156 FTOTRTORMEENIH 2%
YE)-FOF/—FeLTEeDoh, —DDOKH
BCEREINS, ORI Perl TREEL TV 5,

e
X X2

- M2 AEEEBROBEH

3.7 Predicate Nominals, [® H%/\@ - NE
FRRB(RARMR

CO AV DEHIZH D & 5 7% Predicate Nomi-
nals X FEEROBIHEEICR CIEI5EE6. 20
Y - ST AEZ SRR L LT T 5,

3.8 MBIGEE~Y ¥ 738

BHERORITERE 2 57 % A | BOF<TO
BRIbEE~—27 T 5, BILEE &L'f?‘—/?‘éd){j:
RAEFE “the”+ BFBAVDD,

3.9 ﬁﬁﬁﬁé%@%%ﬁﬂﬂ

REFOSREEF L LTy 7, BEEEERAD
“I ... ”, he said. O & J ICEHEOWERLIMOEH
BRI %179 20k, £DMOREFHDOEHE
BRDOITEIT 90

BERBIDOTEE . F—XAT &i)‘C@?E%PBZ-E’\ %
@ﬁ@ifii@&#%ﬁ«&ﬁk??%ﬁvoﬁ
LENBETRTH S BTN CHR oA THRE
ERTL. %@%?%%m%afécﬁﬁﬁwﬂ*
NEOREE % [ 310TRT o

)
1 HRISEE

€ 3: BEEORFEOBS

3.10 “the”+%3i7 SRAARIBMMNIE

“the” + &N SIREIRZRIIN LT OSIIT L
FHEDBERIETIT o BRWEKTHLZPEIPICD
Wik, 9. RIFEROFUEE (Z 2 TIESTRIT
HERIIBWTHLETHL E SN0 ERT S)
B—HFTEPEIPITONTOHMEST I RICH
HELBEETHLD L) POHBET ),
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3.11 ABEDT S v MMLEBBEMDMH

LEORAHMNER 2B D oA ME & I H
BIERT 2, OB, AONy FIZfH5E ST
% CO 77 DR E LOBHDHFET THS MR
KH2ODPEHWL, Tho D) —F O#if s
¥5,

3.12 CO 27 0fts

7Ty MEER AR D b X EDOFBIEE A R
F LB IS & BRBMREROM N 2475, $7-.
ZRERICH 2B DIIOWTRBREMRICH Y v
Lo TRA—DFEFAFE S TWB0, CO ¥
A Y DEFIHENBREFED ID B L REF 0&5%
FINTER LTI, Bk, SREBOBIREE
EHIZCO ¥ BREB LIS 7L LTS5 2
L&Y CO ¥ XU FHEHOK 2182,

S DREBIIFATRER OB ITAD S BE% CO ¥ 7

F%ﬁ’i’)?ikﬁ%@‘%ﬂﬂt LT Perl T3 h
‘Clﬂ%o

4 EBR. E

CO ¥ A7 OFHifi LTk, $ERITIZ 11 B Dry
Run IZ¥ 27 AERAEIZADT ., 8Mli& Uik CO
5 A 7 FiRHEY A 7 A T training FI2Y) U — X Shi-
30 7 ¥ A b & Formal Run FICHVSN/Z 20 7 %
A M ER 2o §HEE . Recall, Precision, f-measure
(UT@§¢ﬁuﬁwao®ﬁﬁﬁbnty~

XTALlémﬁﬁ
Reca,ll TR
Precicion . AT B L BERKK
O = = S R AT

fﬁmeévtsetlrek 2 * Recall * Precxsmn
’ . Reca]l -+ Precision

i Iy i 2L%h%htrumng T ER ]* Formal
Run A7 F A+ D2 7’5:‘]“?‘0

LAEDERDD training B30 7% 2 F 120V T3
f-measure F¥T1422, Formal Run I 20 5 % % b
12DV T f-meastire FHT 38.6 &\» IREREETC
Wa,

Bl 412 CO & A7 128 L 22 S MEEO &2
(Formal Run) % ¥ &7 b D#RT (I DRI

% 1: training ¥ AR X327

- TOTALS:

% 2: Formal Run 7 % X F a7

| 79672465 32.3 | 79671305

Doc. No. Recall I Precision f
9601260514 82/176 ~  46.6 | - 82/121 67.8 | 55.2
9601290937 23/75 30.7 23/38 60.5 | 40.7
9602070722 8/39 20.5 8/12 66.7 | 31.4
9603010607 24/68 35.3 24/53 45.3 | 39.7
9603030070 64/179 35.8 64/94 68.1 | 46.9
9603130722 54/127 42.5 54/74 73.0-| 53.7
9603250578 12/39 30.8 12/19 63.2°1 41.4
9604010706 18/66 27.3 18/28 64.3 | 38.3
9604040005 8/42 19.0 8/24 33.3 | 24.2
9604040662 19/66 28.8 19/28 67.9 | 40.4
9604090627 9/51 17.6 9/17 52.9 | 26.5
9604110457 16/70 229 16/24 ° 66.7 | 34.0
9604280393 49/143 34.3 49/111 44.1 | 38.6
9605082226 8/56 14.3 8/20 40.0 | 21.1
9605140392 18/93 19.4 | 18/27 66.7 | 30.0
9605150480 38/105 36.2 38/54 70.4 | 47.8
9605150772 25/70 35.7 25/28 89.3 | 51.0
9605260530 33/102 © -32.4 33/40 82.5 | 46.5
9605280696 | 44/135  32.6 | 44/94  46.8 | 38.4
9606040592 | 25/102  24.5 | 25/50  50.0 | 32.9
9606270196 13/34 38.2 13/15 86.7 | 53.1
9607060278 20/81 24.7 20/39 51.3 | 33.3
9607080511 18/37 48.6 18/23 78.3 | 60.0
9607140269 9/30 30.0 9/19 47.4 | 36.7
9607180041 26/104 25.0 [ 26/44 59.1 | 35.1
9607190250 24/67' 35.8 24/58 41.4 | 38.4
9607200290 22/49 - 44.9 22/36 61.1 | 51.8
9607310536 | . 24/78 30.8 24/31 T7.4.( 44.0
9608310158 | 16/41  39.0 | 16/23  69.6 | 50.0
9609010014 | 47/140  33.6 | '47/61 770 | 468

61.0 | 422

Doc. No. Recall l Precision f
9601080668 28/63 444 28/35 -.80.0 | 57.1
9601160264 23/128 18.0 23/84 274 | 21.7
9601260277 | ‘14/61-  23.0 | 14/34  41.2 | 295
9602260421 .| 14/44 31.8 14/18 . 77.8 | 45.2
9602290649 5/47 . 10.6. 5/10 50.0 | 17.5
9603100074 | 43/87. 49.4 43/52 82.7 | 61.9
9604040410 19/53 35.8 19/43 44.2 | 39.6
9604050312 8/45 -17.8 8/18 44.4 | 25.4
9604300432 24/54 44 .4 24/29 82.8 | 57.8
9605130706 6/54 11.1 6/15 40.0 | 17.4
9605200107 18/69 .. 26.1 18/31 58.1 | 36.0
9605210576 32/70 . 45.7 32/37 T 86.5 | 59.8
9606040610 | 19/76 7 25.0 | 19/25 ~ .76.0 | 37.6
9606250230 28/88 31.8 |- .28/29-. 96.6 | 47.9
9607160682 | “8/34 - 235 | 8/18 444 | 308
9607190256 | 27/77  35.1 | 27/427  64.3 | 45.4
9608080354 8/56. ) 14.3 8/12 66.7 | 23.5
9608210097 .6/58 10.3 6/13 46.2 | 16.9
9609100378 26/79 32.9 26/47 55.3 | 41.3
9609100495 | - 7/37 . . 18.9 | : T/ . 100.0 | 31.8
TOTALS: | 363/1280 28.4 363/599 60.6 | 38.6
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Precision

Recall

X 4: CO FMbifER (£ZIEIE)

MUC-7 DEHEIZBWT CO 7 A7 Do
BWIRENZLDTH D),
UEORRLEEBT D LHEADV AT AL, Pre-
cision VBBV TIHIZEREOMELZRL TS
5. Recall DHEIZOWTIRAKELRBEVH L, Th
i3, MUC-7 IZBWT 50D F A2 IZEmML170,
EEO CO ¥ AZFMER Y AT ADOHRBIECZ L
DTE-EERPS 2 A ABLEELA TV ADE LD
N — VB RETHZ LN TERDP o770 TH S,

F7-. W5 bbhb LI Coreference ¥ A 713

F o P LAV OBIFERTEH - T b Precision 256 F
BETH)., BEOBNI A THEI eibhb,
BMEER Y A F ADOBITE D 2 — & A7z EIC
SVTIE, VAT ADOBEEEIERICEVETSH o
72D B bh ST E Y 2 — LA RRER R EER
EOMIBL LIV TEREORRELBLI AT
72720, TOBSIOVTRBVWEREELZL
ATES, LaL, HMEE:R CoEBROLER N
ST LTV AD, BEEFARAD COPHRM
ELRoTWAB DEH Y, T DHEOBIUTHER
WRHEE TR Do 7B E L KE EURENER S
SR, RAENEINTWIGEOBITHERIC
HLTFERTELRWVERGHH SR EOHWBEIGH -

YA

5 HhHilZ

AFeTId. MUC-7 @ Coreference ¥ A 7 DIEE L
ZFOFMEAI/ER L7 CO ¥ A7 FAFHEY AT Al
ONWCiRRTz, BREFROHIE, BB/F -1
L BTEBNEE | WREBIR AT LOBREY 2 —

THERERIC OV TR A FOE ETORBETHENT A
ORETADBVIZFNIEEREREBEICE 2R o1,

N OATRE R SRT 1 DOARBREICERL., 20
AigE T A sy — VBRI ERT A LT
FEH L7, FENY — VBT Perl TRiR L. BT
AE A HREENE . BEEER Y A 7 2 HOE
SLUREE TR L7z, MUC-7 THRE S N7 training
5% b & Formal Run DT ¥ A b & BV 725}
ZBWTId. f-measure TH 40% DR L/,

i, MR ROFEMLIET L TOSMERE
T4 =Ry ZREBGEDVATFADHBICL S
SMORkEE & BAE T 2 BREROBITEATD
FETH 5D,
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