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Abstract

Information extraction can be regarded as a pragmatic approach to semantic understanding of
natural language texts. Ontology is very important for modeling and specifying knowledge e.g.
relations between entities and concepts. Therefore, ontology is often used for definition of the
information extraction tasks. The advanced information extraction technologies such as
complex relation extraction can be utilized for learning language patterns, which can recognize
ontological relations from the free texts and extract relation instances. In this paper, we will
describe an ontological model for information extraction tasks and present a general machine
learning framework DARE for learning relation extraction patterns and extracting relation
instances. DARE system has been intensively used for the English language. In this paper, we
apply DARE to the Chinese newspaper texts and detect Chinese relation extraction rules and
relation instances. Furthermore, we will compare our experiments with Chinese texts with the
English texts.
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1 #ik

AAf (Ontology) {EFERARHEEHL S 7 FFRFE BRI REER . fEAMRI &2
B, EREIBAEMERETE LM% (Semantic Web), —F T35 LT [R5 4410 7
e (Berners-Lee 1999), H—J7TH, (FEIMEL (Information Extraction) /AR F1EMEH
IRIE = AR E AL fE 2. (Grishman and Sundheim 1996; Appelt and Israel
1999) o MBS S E AIE A& 4. HENAEM SR R B>\ R,
FERLAR BHXR, F%, XURELEEZRINKR, ER2AKIEARA KT
RIEAA S T8 SUE EEIAR RS Bin, AR ER . SIEB,
FIRAE A N T R EHEHY R CA AR RIRE (Hearst 1992) o

Preg — MBI AR 2 )0F BB 2 WMUC! (Grishman and Sundheim 1996
Appelt and Istael 1999) A HJFHIH SN A MBI HACE?, {FEHIE LB — 9™
NIRRT F T AR HHEE,  FRIBEOR T b AT & 2R I 7]
PRI 5 U A SLAATR I SRR TR SOR RS AL, MUCHIACESE LAY SRR
RARET AR R AGTE SRR, FER R o] B A AR (Appele 2003) o Xu
(2007) FRH 17— A TR SO, A 32 fAT B A A (AN S8 A5 S B E 55
LA AR, Kraused: (2012) gb—2BIPAMHIE LT —IT M ZTTI SRR Ko

GG, (domain adaptation) SE(F BRI AL OGS T 02— — DS i W T
Ji Bl > T RB B AR RS 53 RS EE S 1 (Agichtein and Gravano
2000; Yangarber, et al. 2000; Ravichandran and Hovy 2002; Stevenson and Greenwood
2005) o B R RN AT RT AT B (1) SR 2 A — FP R FR A “Bootstrapping” Y H /N
P EF AL 4R 57 > (minimally supervised machine learning) J73%, RIMARE A BRAYHI LA KR
THEF T Z R BIMLas B 3ERF S o XMITETCHR T LARTE S IR B KA Y
MR RERE . B WA BRIIRI G R R LB RS &, BaNERPRECR, &
B R AHT R REBIFIEF R . ASCHEN A — PR ADARE’ (Xu 2007) HY{F E I
R4 DARER G [ ik Fhe/ MU E Alae 7 S iik. SHERSGMEN, DARERE
i N ST AEXS B 2R 2R, I B 377 I n 1B SR RITE S A A 40 Bl ok &R
HHEYTE UMt Uszkoreit (2011) DADARENG],  RGEHLAT 1/ ME B AL a7 )
SO E SRS MERERY . H BTDARE 24 H T 22 s (5 S E,
KRB 2 AR R EHARERFEN, F5% (Xu2007; Xu, etal 2007; Xu, etadl
2010; Krause, et al. 2012) o DAMERYDARESIRG T B2 AE S HHT RIS TN 4 SOA B
e ASCK BRI OB H 250K FIsfTDARE RS

ARSI F ek, B A— AN S, LT —
SOHHE BN B A K. 553 0 T8 T DARE R AMER, RHAEIE
K EfC R A4, R HIADAREE PO I SOA HAEH 56 R
AR, HAESES T PR RITIEE T . 675 IR AR5 7 )«

' JiiE . Message Understanding Conferences, a5 & MUC
> i Automatic Content Extraction program , 185 A ACE
> §iif: Domain Adaptive Relation Extraction, AJ i v 4R 3E00 22 4HHL



2 A BLARTE SE B B B 1 A
2.1 3B R

S EC R B A R R B A ARE TR SO — AR SE R . 2 IREIMUCS UK
HZ G MACEC A E T 5 BABUES s B, 5@ ST b it — S8 A0 e 4 1
(Appelt 2003) . Xu (2007) #f—H e T iXAE AR, $EHXMBIRN A5 T
Y F-

* SR FESORTPAR B AAAE T IS S b 144

o TSI BAXR

o BEARSEfR: SCART IR B RIS R IR S
KF: AEZASARZ AN AH SR R RE
HIRKFR: T RRZIAN KR
JEPE: RRAMARFPER — o R R
N A) R BN TR B DG B T ANSZ IR (R B, Ah m DS R S PR I [) e ) ) B 4
FAF: FE— R LD KR AR SR B] 1) i Bl R 2 0 &

* % %

PR IBRE T ARG, Il T IR B PENOC R Z IR . B, A
PEgR GEHD T A2 ] FRE s, 1 AR I 5 I ) (e e k. &7
KA A FRE IR —I0R AR, MR AR N5 N o BURE 1 — 0K R .

BATWEE SCAFE R, DAASHAR R SRt g s 45 1 15 BB 52 b 45 -
K S Y AU N A AR A
o B SUAHICI AN & J2 2 18] [PIS-AFIPART-OF X %
o B ARSI AE & 2 8] I AR G R
o JE SR

PG 5 24 Sk

XU 5 27 SEARIEAT 43 S0 R ZIAH A A4 A (1)1 )

PO E 5 27 AR

PUNE 22850

XPTE 5 S A ) ST 42K

XPTE 5 2 SARTE S R A 118 X AT 0 28

X % % o o

2.2 GFXUE PURZIRE R R B9 R AUA

BATEAHE VURSBARAL T Z MBI — A AR, BB S T2 (Prank, etadl
2006; Xu, etal. 2006) .

—METE, AR N R A AR I AT AP I Gl AR . B T ACERIA
A N RAUTTIRSN , AN RO IME 2% 1) BT AR TR (Knowledge
Engineering) [ _EEAREFERISUMO (Pease and Li 2002) Iz H 1 EFEAE Ui B MILO
(Niles and Terry 2004) ; 2) gE#JMAYIENL ZEWordNet (Miller, et al. 1993) . Nilesf/]
Pease (2003) F %  SUMOH 14 5 M &5 WordNet 37] S (] 4T M % R o A4S LA
SUMO ARV N EEAR 1, F H_EIASUMOS WordNetia] L2 [A] A % 2R E
SUBFRFARAE TR ZR B AR ) — SO B ) TS



FATR AR g M A AR I, I 25 N — e R AR A O A S 5
&, e B @, AL N MRS R2AH DY 7 — LR A
S5 SUMOME S Z [RIFIXT R 56 R o BT, FRAEE XS N SUMOH [ cognitiveAgent, F-ELHH
C A 7 human &z organization Tk 7k o TIN5 FHEE ( “FISE” 2ZIFRA)
5] I 2 SUMO HifieldOf Study P&, 1“2 RIi. f—MHEast—EiaH
FEATEME, W N7 BT T AT et IXEHESRERE R RN
E—id,

F2.1: PARRGUR IS SUMOME S 2 [ - X % 5

SRR IR LG SUMO
SEAR T award, ...
SEAR RAE cognitiveAgent
SEAR A human
SEAR ZH group
SEAR AT fieldOfStudy, ...
HF i DURIZHRA unilateralGetting
ST W DURAR A declaring, deciding

SRR, K RMFAE T LLEEIS-AR RALURK (Xu, et al. 2006) o i,
R KA — B B FR Mreceive-awarde BAES T U FHIIEIC: 3REH . BN
25 RMIER . Mg ORIl SZ R D E LA
PRI H (recipients) AN RBELHA N ES
BN (award) I, K4, KEL. 5.
P (reason) MR (i, AES, K.
ARBEH RS (location) by [X
AL ] (time) H

receive-prize g receive-award HAF ) —NF2, RS T L5 BRI TTHIE L

AR (recipients) NS
REAZ (award) g Al
AR A (reason) AR Ol BESDS K.
5 (area) L K5
PRI R (location) Hi X
AL ] (time) H 3
i 4> (prize amount) el ]

receive—Nobel—PrizezEéreceive—priZeEl/\] —AFE, Hi e T E E O BRI . RN
ZRNE DURS , ARAEIRIAEA, Io 2 i DR BT A 75 200

IR DR R IR AR R AL 4 T 53T FUDARESL S o Hi T3 0 e 7Y



e T AR, HoAT T R A AR 2 1 OREs, I BT AR B U R A &
o FTSUMORIWorNetia] SUZ [RIFUXT RO &R, % UEASEL ] LLE #2371 WordNet#:
3R] S0 RN TE P IR R EATHERE, I RS RN AR A o

2.3 ZILKRRKEX

FATTSEGT Y U M B 22 TR &, A P B A LA ERYIEIC . KrauseZE (2012)
MR LZ TR ARG TN E XL

BsEe SR A SLRR)—FPER, MINEJZ e Kan &SRR G o UIR T2l 44 LAY
—ANEITH, T=(t1,ty ., t), WHETER—DICRRRE AT RN ES:

R € NE, X NE;,x -+ X NE_
TR R TR REH a2 AR 22 TTAL N RR N K R RAT LB

Bl AL — A TER A% RIBTREE R, 5, LRMATE @ <k <)M
BROIETE, % RBEST T RIS . B, BATAAXERL TN
AR BUAEAE 56 RGN o B0, AERSARE FR 01 e TSR 2 7 ) A5
PG, TR A AT OV R T T30 TE o Bl 1B A T 2 R TE R 6 R
FROMBO RS R BN RAI T R T2 R,

3 BTXTSEAARK B R B

AL IR AR BN Gl 5 2R 5 ARAIU I 2, W LAE TR SRR OC R LB Z RIS S7—
PR o IXEEIR A HIAE L, HSLB i am 2 SRR 22 SRR, /2 FRfal A 75 3L
KL FTAEATC A MBINI R 25 R, XFOTERI Y, JF B sRR
e AL, MRS RAMPAGUR AT FS AW T B 32 SISO ki ih 5 i, ¢
AMBARGAM i 2 2 B 2072001k, BRI R e > o X SR im
1% MRS H Sh AL LRI B 5 RIS SR BEFTIRTE (Muslea 1999) o JXFHITIEARTS T4
NE H AR . SR, FRIERAE A T, 18 R B @ 1Y H Fr itk
HIE kAR o T LR Z TR AR T — B XA 5 — 5, BUA AR B
XK Z B R A BUT I R U AGIE . POMEBA R SRAEL T, 3
HIEEE I A RELS HUTMT S HAR R A RAIIR N E R I, H/MERY M E A
2 > MBS B KR R AR BUE S5 o IX BT TEAEAL A SR AN AR B2 T Fefo
TerARMER R, JEIEE TR, REe AT LA ok R BON . f/MER
W E S ARG A R R S, A L A BORIN 53 5 5 O a2~

AL TR SUREG o8 RSLBIE N H A

3.1 DARE RG4H
DAREYZ — M ET HR/IMURY B AL g7 > /58, EEIRER N BACRP S

BB R LB EREAS MBI S MRSy, XER T, W H 3hir
TEAn AL, AT LS (WMRFSEH) o DARE BYR RAACBR DR

‘Yi1E . Domain Adaptive Relation Extraction, FJ i W 4RI IC 2 4HHL R o http://dare.dfki.de/




AER AL 1) BRI AE; 2) KA (Xu 2007; Xu, et al 2007) o X
PP EARATAG L T — 5 (Bootstrapping) Hléw 7 I BIMEZ . Bl 27 ] AR
N OTERSR T AEBHAR R REBITTG . EE, A B SRR A T,
S B AR DL RC AT S A o % AR MR PR R — 25 A B 22 9 SO o B X 2B AR A
SKARBUE 22 HY R AR SE o X EEHTHISR R LB MAE BRI 7 H T 1 —4eRy=E . [
3.1 7R T DARE RGN o AP R BTS2 IR EoC R LGRS, IEAAEER
R 1ol T SIS B9 ST —— B JLNE URh -, DARE fEfighe
AL Bt B =B 5 RS .

&l 3.1 DARE {J RGN

NLP annotated

Free Text Corpus
Named Entities
Parsing results

Instances

(new seeds) DARE
Relation Extraction

FIXTZICR AR, N TS TR H AN RIRY LB, DARE (] 1 —Ffk A 580k 7 &
M2 ICRYE AT, L B R _E SR S S R A IX A . X T 0 JERR,
—> DARE [2£ M rl i i 22 25/ MR BAASERRL, B v &k (1 < k <n) ik
JC. FFH, DARE HITEFEARIIGE LT ARLEE 5 ~A1E TeAE H R o8 R AP TE LA .

FATEG LR R ER KR,  RIEBMNZ4 DARE HUIES B IHLE . 4408 Xu 55
(2006) PARES 2 FESL, R AR T D NS R — R 2 R
FRAEITE SR, RPEE 2 5 fa AR A E L receive-prize Fiffo FRATHI HAR R R —IAL
FMIBTC: IRKEE (recipient) « I (prize) « I3 (area) FIFAD (yvear) o
(HR2%, IR, S0, 1988) 22— LAZ e A AR A SLf] o 3X 4> 5K
BT U TR a0 5 Fhe S R4

RGBT 1988 TG IR FIE, JH A A — (LRI IR AT T BEAE TS o

B 3.2 WoR TIX A SRR AR ICER D R A . XA 25Hrf, DARE A[ LA
F£FE 3.3 A 34 Fri2spI RS A B 3.3 sy Joietionl LA SR
FRBUE SUETTHF (year)o 8] 3.4 IR =JoMMR, FTRAMBIIE “ZER" SCRCHY AR
R R RLPT OS2 ER. R WEIREREE, B IE A&
FEIRP Ay 2 SR, Hrh s 7RI RF S FRHX A =JeRIsHaa | M 1
3.3 By TR, MAMEFEREUR BRI RIS TT .



& 3.2 By SRR SR AT 5

subj dep

mod obj

mod mod

obj mod mod
X @ F | 1988%F | HH HIUR X Z BA B

Person Year PrizeName Area Prize
NR AD|| P NT wW NR NN NN W || OD N

B 3.3 MIE 3.2 Ffe ) 2] — Tk
B ZFR: yearl
W 4 hea.d "F”, pos:P
obj [head Yea]
s EEH)

Bl 3.4 M\ 3.2 H2E ST B = TOAAR
M ZFR: recipient_winner_prize_year
head "Z&3K”, pos:VV
mod  FdfRyearl: (FH1])
subj [head Person]
obj [head Prize(PrizeName[3], Area[4])]
W (R, FREE(2], R3], RKgr4])

U TE N

DARE REHIZODA ST ARG blae a2 Uik, XA R LB 2 TCAR
SRR, SRR B X R I 2 T . W T 2850 RN SR
i X7 ¥ B A RE AR I A 52 O RANBUTE S5 o XA |, AT AEBL S M H]
gt YR T DARE R&T. WBCE T RRANSE B EAR BT AL, SRR G
BRI RO T 22 07 A o Sl BB ME, FRATTAT LAUE BRI S B 1Y 5L 61
FAASER, TR ORI ARSI IR

3.2 BEIERHTEISCA KR R K

FAMTELIE DRI B MR RO BAok Rt T DARE RZEHIR A
Vel DURBA R A0 HAR I R R R 2 G A TR A a5 (L B i %,
H ELAE BN | AT DAAR AR OB X S5 R R B ARE 5 OO o IR SR LSS
PSR SO B BUBAE T REHH T UG R AR TE o« IX LS4 A1 A [ b A e BRI
PFo FATTIE I SCASKIET New York Times, BBC £k, CNN FEuE, MikDURH
TP RIGE . IR HARR A2 RSO R el GRS, RI, R

> http://www.nobel.se/




%, Fn) o BEEBZEH MUC-6 (MUC-61995) & LK FR. FAEH MUC-6 £t
B SOAS, FFE—20 08 ST MBI R REE . XD HARK RFEFEE S METT
(LIfE SR 2B BT %) : personln. personOut~ position F]

organization,

DARE #Hlges/ Iz /i, SEdwifkland 7 HE B AE S ARG MRE. RATE G
HM M) SProUT (Drozdzynski, et al. 2004) XHTERMHAT AT 4 SLAPRTTE . XIS FEARYE T 2
ol Ry a4 SRR R GE. S8R, AT A MINIPAR (Lin 2003) FRiEf]+
HRAFEE R o [FRE, X iE e il g phy HAR A 32 20 A7 4 52 ko

3.0 5 TES A R AR RV SCRE R ATR N F1X T DURRKARIC &,
DARE \—AF 7 IHase 216 S BB R 3B, 3 3.2 B30 7o ai R X
EHEERAR, DARE 3T MUC-6 BB LA A H Fr vl it ree 2], 3 33 S T
XL PN,

# 3.1 iR

BHELFR NEHE BUE=
W5 DUR AR AR 3300 20 MB
MUC-6 18R 199 1 MB

£ 3.2 H— P IR R AR DURIERL_ER) DARE 256 2%

Hir k&R PrEE | EWmE | gEFER
i DURIFRIEE R 1 80.59% |  69%

% 3.3 {AEF 2 BIHARAE MUC-6 15K B DARE S50 45

Ei FYHE | THE | BEHZR

1 151% | 21.8%

EHH R A 20 48.4% 34.2%
55 62.0% | 48.0%

ML 31 AT, AU Z I A AEAR R ZE R, Xt il LA G O AR S e 45 SR 22
BE o AR ITE L TP I R RURN SE ] 22 T R 9% B BE BRI T /N AR R 4% (Small-world
network) FUREYE (Amaral, et al. 2002) o [AIG, MCERA SIS 27 ST 25 SRR S T8
o 1M MUC-6 TERHRAHIRHIENIAR, 48R Z 508 DU M AR SE B Z TR AN RS
AL, MUC-6 IHEIFFAE R DARE I Uszkoreit (2011) AN RGeHIflIA 1 iE#
FEPEXT T DARE SEHG RN

O35 DURIARI T AN SIERE AT LA heep://dare.dfkide N %k, THHER dare@dfkide



4 HSCERH R R AL
4.1 HARRAR

PATHEET DARE 240, FHEEW M SCHERImE “38 DUREARK LR (Xu,
2007) IS 4% HE Xu 5 (2006) DANES 2 THE X, 2RERK R —FUITH Hirxk
R, LESWUMLIT: REE. B KIK AF . RAMEIH AP RIR EE [
VG DURK., I R WG HE T A 7 DURK G WEE. fhae ABRRspeE Ry, 3C
oo FIPFFIZRT . PUBEHRYIE DURR BT FRRGESC R RIAHE, Bl e ENE
G AT —EB A L, e 3 DURFIER . B DURY IR SRS . SO fR T
Nobel Chemistry Prize lif<=45 Nobel Prize in chemistry IXF5EiA 772, iXH} chemistry &
— DAY 4 SR DUBHR RIS R IE B M S A R i A4 S, Ak
IS M E i A SR . AR SO A2,  DARE AR SCHY iR R A
AR 2R B e = e IR S AN, S22 S B Y TCHI R . H 2 {8 X LA
T5 SR T AR Al B2 DY T HY 2 R 50 o

4.2 LR TERIITAL 2

FATEAH L Gigaword IEEME NG ER . WHTC Gigaword 1EEHIFT A SCEEH, IR
HMBCH T 2252 MLE T IEMEEAEC “36 DURSE” [1a) 7, FFF XA Fek UbRiE
KIF A RHE S . XA FREREALET 43 B850 1800 fifE4 DARE /MU
BN 7 ER, HREIESF B HARRT 452 A PRI ST R R . 1A
NTIHRE T HrA A FHI A NS ORNES AFRAGR) o WHRERATIER T2/
G—NNZIEIF, FHH Stanford Parser HH 37 F743 1Al xinhuaFactoredSegmenting.ser.gz
181 (Chang, etal. 2009 ) RAATRLEA] YK REEH o %7 (Factored) f]i%457
M ZE G 7 RB SRR SN E, SHEIE A TSR 10 %A
AT AR [E R R TR TSSO N ZRmAS 1Y, ATk 1 AT RE RS 40l S 3 0t

THIR

TN TR B A R IR T DARE IAACH 82 T A9 SESE . Serpaa ) 2]
HOTE = SHEBUSCARORE I FH S PRI TE AR R O R 3Bl O 7 PRI R 2558, JATTA
THRE T A PR R R v DUR KRS R R SL B o

4.3 DARE A B IFEIR LK

RAE Xu & (2006) FEHIETFRL LI DARE SCEG45 5 AT Uszkoreit (2011) HY534T, 146
PR ECR AR XS DARE 48 B Shilds 2= TR AR K. FEEH R SCaE 2
BRI SEEe T, FRATHAIR AR T =R AR 7SR IA DARE [IFLES~ . &
11532 :
1 R A AR R R B D — A, A A S
A%y - SEF], EUURE,  JIF, 1960)
2. BRI AR RN EURZ I — A4, RFEG A E
(i,  EDURYE,  FO°F, 1994)
3. FERAE PR BB H AL, RIS
(il i, I DURE, FIRF, 1994)



T UURI, FRFE, 1994)

(hr5E,

(REESC, W DURYE, P, 1997)
(FTHiZds, wHDURE, FIE, 1994)
(1'%, W UURA, FISF, 1992)
(B 3G, w6 DURAE, fb2E, 2001)
(BEGE,  #wIURY, P, 1957)
(%H, wE DURE, FRE-, 2001)
(BT,  WIURYE, P, 1997)

(R, DURSE, L2, 2000)
# 4.1 200 X =4 7R R DARE BUIEARSE > 5250 A TR EU 25

* 4.1 AEFFITIARRY DARE f£27 S IR RIS T A SLgn 25 ]

. s | DARE IBfTHI% FBIHIE S RREE
Sk | AFEE L e v —= —— =
AR | ool =Joilk) B8

1 1 1 1 1 2

2 1 6 533 89 622
3 10 5 533 131 664

M 41 ERAR], ARl IR SEsE, 528 1 — A Fh 7 A REE > 2
RAHITEF B, I ELA X SR I RES 2T R R AR SL B T k27 S Bl
S8 2 MIREFLIETHIRR A7 STt . IX BB —A “UFf9” 74 DARE (5255 2k
WEER. [N, S 3 XY, WIRAEWGLIEZR-FITLG, NIRERSS: ) 55 2 A
Mo SE8e 3 HPERNA) =JoROR T, B2 RIRIIREE, MIRENS b > BRI A ot

Ho

5 WHLR S

5.1 FEIZE R

FATHEMEE P T =S SLB vhag > 2 1938 5 A0 S FH 20 PEIEE R, 8 e 2 B 1Y
K FR AR PEIM IR LEARAR ) it o 6T A FHR A B R i A — > T Je ) K R 5L
B, FRATERZ AT e AN AR R P S5 (1) iy &4 SCA R A5 I . 325 12 HE N I AN [H] 52
6 ) ek B SR P

5.1 AT AN IR S5 o S) SRR PN R T ik B 5 % S 3

s R 2R R LA H . 5
TR R IR ) 42 S0 b 2 it EHE A\ R F1
SLEG 0 _ 0 _
SLEG2 316 91.46% 35.68% 51.33%
SLEG3 321 90.97% 35.83% 51.41%

SEEG PR S BB R, FEANRER FHBIPFINER . MHEEZ T, SEER2ANSLEG 3
BRI, B, FEREME MITITER R R — E AR R L. 4 T REE LT
M 7 FDARERYSEIRS5 IR, BATEA AR —f TR A4, RANERHZ A S



VRN BRIARI G R L PIHEAT I o A R 2100%, HERRIZET1.24%.  XUEHT, A
DARE, FATTRE SRS A i U2 R 2R 5L 1

FS2VEAM I A T AESE I 2N SR 3P 2 o) B AR PEIN TR e O 1 TR A7

5.2 SR 2N S 34 ) B AR AE T DN TR R S 40

RO |4k B A B B AR AR T AR BREER | R
RE =% (=5 | mkt | =5 | =5 | akt | =5 =5 akt| 2K
SEERD | 46 8 54 34 6 40 12 2 | 14 0
SEEG3 | 45 9 54 33 7 40 12 2 | 14 0

RIS (2010) HESL, Pl e BBt 248 (5 e Ul U TR A 2% 28 S8 4 A
W TS AR, IRHIROR R RERIRCE S 2 26 RSl SR — M SEhi BE REAS 21 1E A
HIR RSP, WREFRIEEIRAT, X2 ERT. #5.2580], BRI 2MISLE3
HHERA 54 RUN RE A iz FIAE PR IE R, (B2 SCB 3B I L TR Z ME S, AT
REFF R A A R R SRR, BA TR TR R TTASR A Sl T
BiE (W3£5.3) o MESGEERTRYSLIMHE, =JChBMRAY TR, 22 ST ok
o

5.3 SO 2N S 32 ) B YA [H] TC AR Y B A

SEIG 2 H AR AR LI 3R
TICREMR | =T | TR | = TR
FEEE BRI IERAR | 90.65% | 92.59% 90% 93%

5.2 TR R

FATRE LASEEE S PFIZE R N B, 7 T DARERYHSCR AL R . 38510 L, HhoCsk
56 PR AU R R R A SR RS A, I HAMBU A R S BB A R . XA ]
AUE IR R EZA AL 1) 2030k s 2) Ao rdiiRe BATREXTX P
JRPRIAE N B/ INTT 20 A T 3 A o

5.2.1 23] 3BT A B R AR M
HACTE SRR, PO BA B R AIRER R, (R A RRR, ARl T 2
JRIKR i —mb 5 IR /b, ANBEE SRR D, SOy~ IR Y A R A
TR A e —EEMRAIR AT A TR BoA tHEL,

* SAE I NN RFEZ ) E RS PTIS ..

* GRS Rl R E R — B R R AR LT ...

* HIEATFAZELIN 1913 SER WM 17 B Hl WORNKE H B ... 8T




R DRIX A R T3 52 R T TR, AN Lhs DU/R SR B O O g - A R
FIEE MR (Krause 2012)0  ANEX— ik A2 W R AR S 2 A
HRAER, S > BRGNP T FE .

5.2.2 HIUETFIARERHRD T

B3 1 SEE TR RSO BR 3 B UL BIECR A S A, TR A R R E RS
DARE SERGE L 7 LElRME, R0 1 IR AN [R5 o JX EE R IR 2 S X
R AMBUEFF AR o AHRXT T JE AL HIIE SO R ZE 5, X8 RS 2 R
HIALRE, HReRREE— LRI

* FRSC R Y AR

TSR R S, A SO oA B S R B i . BARELA
F 73 Rl ARAE Al SO B R SRR B 2ARs, X TARRIHAN DI ORI 94
ARNTF . MAEERGIE, FEFERERIRIENT A A0, WANEAL H
Z HEH FHS TGN R o IXEEAR IR Frxt b 1 SR b b 302 HARSE &
MRz TE . AR IR T, AR B 2 S5 1R 12 AN IE A 19 9037 S 20
Bln, LANATRR 2 HAR NIRRT, SRR ELET IR

B RIGE /B Rl — R R/ 2 )5, 8=/ 0L/ K75 /i W/ 2 /11 /
HZA/FF#5/ o

RXFE DL il DARE Joika ) BIERIA I RYIE S, 7Relie B A ARt
ANRERE T E I TEAE TR 26 AR 58, I 20 7 A [EIR A BRk o

* S IRIE SN R SLAS A 25 A5 o0 M SR TR XE

AT EHE R A 7rf, AR RIE R 2 ZRECE S AT R fr 25 . )
B, ARG I X 0 Wi AR 2R Fr AR RE e g RE b, afE
R KA TCEIEREE RGN BN 51 Fios, i DURMESE 0G5 5"
PR T " Z AR AR R R BCABOERRG, SEHM AR Rk B

PRI U] it HL o
B 5.1 FE IR GLIE A S
di!pep subj
mod mod subj obj
mod | mod modl l mod | mod j’ J’ mod mod mod J’
F1E] I L] 1 1]

EfF | #BF KE | BRE | & | ERR | MEF & REE | BRT 88  WE | T &% R
EFR || #F ) KF | | BRE & || ER | MEE | | & REE||BIRT |88 | WE || T | BF L
NN || NN | [ NN || NR | [NN|/CC|| NR NN NN NN NR ||NT W _||AS| ) || NN

AR “REET M "HA T ZRMNFEIMER R, FE DARE A 5.2
FIr 7R B 2 SRR U A RS R 5L B, S AR AR A R P



Bl 5.2 DARE 27 >) 21 1 [a] {7 7525 1 0 b USSR

rule_576
PATTERN [ partern 7
HEAD ("#Rf53#", NN)

DEP dep
HEAD [0 <person>

MOD mod
HEAD [ <prize>

OUTPUT [ relation
winner

prize

6 &5

AT T TS EAERER 2 [A) A 5% 28 AR AR AR] {66 FH 7 B AR SE SCSE A 12 4l
BHAR. IR ARG DARE DA, ASCEEAE 7 MU E AL 22 R
SR TAERREAN RGERE , AN AMEEE RS WA US4 S0 1B RS YRR S
DARE FE/ A A5 SRR SCHRRE BRI T AP ZE R3], i D pyiE URP 7, &
/M B R 2T AR G R AT A B A TR o 2 ) B O TR S A 3X 2t ] AR,
MEIHE R HER R I BE FRoe R LB X LESLs At 3 W], FAL AN )32 204
JieXs DARE [ S ABUE SUETER 0. DARE BIafT i AER T A 35 oA
HUEE SR A el — 2. O T i S TR SR A 1R, E4 R RS el e
F SO R e E A A AT T RZARR LB Xu 55 (2011) Gl PSR R IR S
o SRR SE B XT Se SCAIE A OSSR BT Ry, X7 ik Rl AR T DA 6 ] 2
HOSCRY SRR HR USRI A R 5 A0 A R T BRI AT RERY YT R iR
Ko A, FATIRIE AR EHRBSCAYE D 7 T R T35, I Wikipedia 5o 75
O, FATEALUE L BRI E ARG R, FFRRE P SO SRR, AT L
BT o



27 Wk

Agichtein, E. and L. Gravano. 2000. Snowball: extracting relations from large plain-text collections.
Proceedings of the fifth ACM conference on Digital libraties. Pp. 85 — 94. New York, NY, USA. ACM.

Amaral, L. A. N.,A. Scala, M. Barthélémy and H. E. Stanley. 2005. Classes of small-world networks.
Proceedings of the National Academy of Sciences, 102(30). Pp. 10421 — 10426.

Appelt, D. 2003. Semantics and information extraction. Center for Language and Speech Processing.
Appelt, D. and D. Israel. 1999. Introduction to information extraction technology.

Berners-Lee, T. 1999. Weaving the Web: The original design and ultimate destiny of the World Wide Web by
its inventor. New York: Hatper Collins Publishers.

Chang, Pi-Chuan, Huihsin Tseng, Dan Jurafsky and Christopher D. Manning. 2009.  Discriminative
Reordering with Chinese Grammatical Relations Features. Thitrd Wotrkshop on Syntax and Structure in
Statistical Translation.

Drozdzynski, W., H.-U. Krieger, J. Piskorski, U. Schdfer and F. Xu. 2004. Shallow processing with unification
and typed feature structures — foundations and applications. Kinstliche Intelligenz, 1:17 — 23.

Frank, A., H. Krieger, F. Xu, H. Uszkoreit, B. Crysmann, B. Jorg and U. Schdfer. 2006. Question answeting
from structured knowledge sources. Journal of Applied Logic, Special Issue on Questions and Answers:
Theoretical and Applied Perspectives 1, 29.

Grishman, R. and B. Sundheim. 1996. Message understanding conference - 6: A brief history. Proceedings of
COLING 1996, 466-471.

Hearst, M. 1992. Automatic Acquisition of Hyponyms on Large Text Cotpora. Proceedings of the Fourteenth

International Conference on Computational Linguistics.

Krause, S., H. Li, H. Uszkorei and F. Xu. 2012. Learning Large-Scale Relation Extraction Rules with Distant
Supervision from Web. The 117 International Semantic Web Conference (ISWC 2012), Boston, USA,
November 2012.

Lin, D. 2003. Dependency-based evaluation of MINIPAR. In Anne Abeill’e, editor, Treebanks - Building and
Using Parsed Corpora. Kluwer Academic Publishers.

Miller, G. A., R. Beckwith, C. Fellbaum, D. Gross and K. Miller. 1993. Five papers on WordNet. Technical

report, Cognitive Science Laboratory, Princeton.
MUC-6. 1995. Proceedings of the 6th conference on message undetstanding.

Muslea, 1. 1999. Extraction patterns for information extraction tasks: A survey. The AAAI Workshop on
Machine Learning for Information Extraction, Otlando, Florida.

Niles, I. and A. Pease. 2003. Linking lexicons and ontologies: Mapping WordNet to the suggested upper
merged ontology. Proceedings of the 2003 International Conference on Information and Knowledge
Engineering.



Niles, I. and A. Terry. 2004. The MILO: A general-purpose, mid-level ontology. The 2004 International

Conference on Information and Knowledge Engineering, Las Vegas, NV.

Pease, A., I. Niles and J. Li. 2002. The Suggested Upper Metged Ontology: A Large Ontology for the Semantic
Web and its Applications. Wotking Notes of the AAAI-2002 Workshop on Ontologies and the Semantic Web
28.

Ravichandran, D. and E. Hovy. 2002. Learning surface text pattetns for a question answeting system.
Proceedings of the 40th Annual Meeting of the Association for Computational Linguistics (ACL),
Philadelphia, July 2002. Pp. 41 — 47.

Stevenson, M. and M. Greenwood. 2005. A semantic approach to IE pattern induction. Proceedings of the
43rd Annual Meeting of the Association for Computational Linguistics (ACL” 05), Michigan, June 2005. Pp.
379 - 386.

Uszkoreit, H. 2011. Leatning relation extraction grammatrs with minimal human intervention: Strategy, results,
insights and plans. In Alexander Gelbukh, editor, Computational Linguistics and Intelligent Text Processing.
Proceedings of the 12th International Conference on Intelligent Text Processing and Computational
Linguistics volume 6609. Lecture Notes in Computer Science, Springer Berlin / Heidelberg. Pp. 106 — 126.

Yangarber, R., R. Grishman and P. Tapanainen. 2000. Automatic acquisition of domain knowledge for
information extraction. Proceedings of the 18th International Conference on Computational Linguistics,
pages 940 — 946.

Xu, F., H. Uszkoreit and H. Li. 2006. Automatic event and relation detection with seeds of varying
complexity. Proceedings of AAAI 2006 Workshop Event Extraction and Synthesis, Boston.

Xu, F. 2007. Bootstrapping Relation Extraction from Semantic Seeds. Ph.D. diss., Saarland University.

Xu, F., H. Uszkoreit and H. Li. 2007. A seed dtiven bottom-up machine learning framework for extracting
relations of vatious complexity. Proceedings of the 45th Annual Meeting of the Association for
Computational Linguistics (ACL 2007), Prague, Czech Republic, June.

Xu, F., H. Uszkorteit, S. Krause and H. Li. 2010. Boosting relation extraction with limited
closed-world knowledge. The 23rd International Conference on Computational Linguistics (COLING 2010),
Posters, Beijing, China, August. Pp. 1354 — 1362.

Xu,F., Hong Li, Yi Zhang, Hans Uszkoreit and Sebastian Krause. 2011. Minimally Supervised Domain-
Adaptive Parse Reranking for Relation Extraction. Proceedings of International Conference on Parsing
Technologies (IWPT 2011), Dublin, Ireland, 2011.



