642

AR A3 =R AZEY] B S84 A 36 H A 8 (20008

FuA o3l A5 B4 WG £ AU
71t JA FF
(Relation Extraction based on Extended Composite Kernel
using Flat Lexical Features)

1 A

ES
(Yun-Soo Choi)

Haa’ SR

(Sung-Pil Choi)

R o
iz e

(Chang-Hoo Jeong) (Sung-Hyon Myaeng)

8 % B eEdde 1R WA 32 4% A7)
AU A F9 B by gue) F3 2 A3 AW W pEe B
e 724 A4 310 B¥ 8L £ $3W &Y AL AQWh ACE RDC 29208 $8F 4
Fold, 71Ee) RAF TE B2 AY 7l T AYE Ao 3 9 FR FAd olF A4 WYL
Bt olE HEFOH A% ol Jlodste oF AW £3 P & Ygon, He twd
g¢ AFeEE A H: $29 Aol B AAE 2 Egdoz WA 238
S A Y AR, A AR, TR TN 4D, F BY ol A4S $T A8 WA
o A5 PP F ASE T F AUk

AAE AR 22 WA 25 V) G4 AANEIA, BF A BEF TE B9 A9 A

SRR

=
-
P

o AA A PHAA 7
42l B Qsdsd) BE T

iy fo

Abstract In order to improve the performance of the existing relation extraction approaches, we
propose a method for combining two pivotal concepts which play an’important role in classifying
semantic relationships between entities in text. Having built a composite kernel-based relation
extraction system, which incorporates both entity features and syntactic structured information of
relation instances, we define nine classes of lexical features and synthetically apply them to the
system. Evaluation on the ACE RDC corpus shows that our approach boosts the effectiveness of the
existing composite kernels in relation extraction. It also confirms that by integrating the three
important features (entity features, syntactic structures and contextual lexical features), we can
improve the performance of a relation extraction process.
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o )3+ Wordnet synset E&lo]-23(Synset Trigram)
413 42914 AAZ AA oF Ad F 9 oF

AAste] F2E H3)7) YA ) vl A T 0§

e BE ﬁPC’]ﬂ-%ﬂ"} Edgdolages FAHEY A

A 71 #AA 2 71HE 83 Zhao et al(2005)9]

A7 Aol A _“i_‘j::"] 8 Bdohd AMAE A

o35 tF upolaWe BA FE9 HeE =ol=

o £ 6] Wk [6]o14 AHEE dRbHQ o]

3 A4 HYe MESAF) WordNetd ©]83 F

48 e A4goEi Qe ofF AR AdS ¢

A3ttt £ =2dXMe CPTK ¥ 7oz 99

A AN A A FFHE 9 7HAY AF A B

HE o3 AAg BPAHen g Add & 83}

o PA 2 A% 4t AEE FIdAT

5 48 ¥ E9

o) AlAE 4FeIN HHF BRH ofF AdE)



HHA o3 AdES §4¢ B Y AL Vv 24 & 649

71E &Y A T 9% #4dr 1 943}1"1 Y
4% A4 disiA 1’4— & "‘?—i 3
5 A 44‘»7(—10§ ;«hﬁ ﬁJJr ol
5.1 &8 GHjolg
AXG EF Ay HeS 337 A8A, & =%
A= LDCOAA AF-3= ACE 2003(LDC2004T9)§—-
2316 o] A8 % 26279 AR TN A
2AYER FAHe] lon 4,446734 A BA
Aol AAF itk AR 8§Ye F 5724 “Persons
()",  “Organizations(713%)", “Loc:atiom(xl "'*’)”
“Facilities(A A 8", “GPEN" 2 FA5o] gt} 7
AT F 57MA¢ F8 A4 F2(major relatlon
type), L 37 & 24 71X A4 B4 +3 (relation
subtype)2. 2 FAEC o] Ewe #A HRs A
Ao sfste BA auae £8 Hojfr)

¥ 3 ACE 20034049 o4 638 2% ¢ 2%

Major Type Subtype #Instances
BASED-IN : 107

AT (1,225) LOCATED 1,012
RESIDENCE 106

NEAR (97) RELATIVE~LOCATION 97
OTHER 3

PART (561) PART-OF 322
SUBSIDIARY 236
AFFILIATE-PARTNER 44

CITIZEN-OF 153

CLIENT 67

FOUNDER 14

ROLE (1,999) | GENERAL-STAFF 626
MANAGEMENT 410

MEMBER 488

OTHER 136

OWNER 61

ASSOCIATE 31
GRANDPARENT 4
OTHER-PERSONAL 19

S0C (326) OTHER-PROFESSIONAL 120
OTHER-RELATIVE 48

PARENT 46

SIBLING 9

SPOUSE 49

Total 4,208

4) Linguistic Data Consortium (http://www ldc. upenn.edu/)

7) Geographical/Social/Political Entities(x2]3+&, A}3)8 B8 AA))

8) #A Axplad, YA BN, F A 2 A Fﬂ‘}ﬂ‘ﬂ de B
gt 54 “’303] Al o] NAL BB, 1% e WAR e
L8 dAde] dlorng, FUH Fdel E4 5 9len] 448 ACE
AAA W] Agg Bl e A4S 23stn 9ot

2] FolMd= ACE 20039 EE /B4 £4 % 4,446
A FolA 420877 Ugd=o] itk B E HAzA &
28 FEaA gEgs dEAAe gtey, B A7

oA B3 vtz ZdYM Ui oF E3e AXA
YelE= A9 #7) 2Hglobal relation pairs)ol ok 200
N oold EAFT dvrAo g B &9 Hole 9Y
B glel A el digt wA S48 duising o
=R e o) Y BA HE Al gl wlA
stk ¥rpdor F B4 Ege ¥ =59 1A
FAGo] eds] dXsHA Y B ¢laEa FA A
)3t

34 & —’F Uxe), 4 DA /F E JQ2Es
Ao A wg 2tk 53] 8 #A £ FdAA
“NEAR" é;sh QaRlzY Mee 974, M &
& “ROLE"9] oF 49% Htol A gri=vh 44 @4
fEoz Bk BEAL o AdElAd. “PART/
OTHER"7} 378, “SOC/GRANDPARENT’ 7} 4712,
o] BAEL & wAlA 1 2PEE(discriminative
power)E Ao AMEA ol a¥oe Esln B
=EIA o] AYME vwte g HAEe FI R 2
olfE, A AAAcE A F& EopidA 7?” Sl
i, Ho] eI glen AEHog
Hx gl AHA Fo] shiolr] yiojrh EEZF_} & "xf
oA mord WyES 7|0 WEES Y BAYA
714k Bloll A wim g2 A8 98 HEHE it

5.2 M8 W

+4 ACE 2003 e mE
T3 8 A9e a8 0"% 2
Parserl0'E o] 43}) 78 EHIAT. A48 #% E
e oAl #A Q14w 7’("] A7 B9 AXRA HE
A Qxdr2 WS,

A 257 52 FsiA (11131604 P SVME”
TK 12108 43tk o A2de SVM#14]1g
71gro 8 olel Eg] AR A4t Ha gk SST(SubSet
Tree), ST(SubTree) AY 571 WA Eol 249, 7]
Eo Wy AAL P4 TFHoZ TAHE F UEE
FAEe] gt B =EAAME o] FoAM STE &8
Qev 28 HAd e &Y A decay factor)¥ 0.75
2 dxsigeh £3 Ef AdY v e 1082
AAEe, HEA o Qe Y & aHE e
WEE Hark oF ﬂ‘ﬁ} & (multi-class classi-
fication)& ¢8iA 2E A 8o A KEK-1)/27

o

A=
7

‘r-[u: Hﬁ
hc)
w2

0(

e

ﬂﬂL,

9) B =EdMe B4 v2F Jdadad 94 23 dxwlxg sk
A FAlrelation detection)e] h@ L& &4 &3hct

10) http://uip.stanford edu/software/lex-parser.shtml

11} http://dit.unitn.it/~meschitt/Tree-Kernel.htm



650 ARAGI =X 2ZE S 2 &8 A 36 d A 8 3(20008)

9] oA BF7|(binary classifiers)® FA3IGYoH(K:
BEF A9, ol Mvtes o YA(majority vote
principle)ol] 9j3iA HF TA EFE FI3tEh #A
BEF%719 As #Hrzle 58 1 #7H5-fold cross
validation)& 7|9t 2 =)

HE [4]9} [BlAAM s 2471A19 A BA F3(rela-
tion subtype)dl W A% F7IE Y&lA LDC2003T11
7 LDC2004T9E shtz 3 9683719 aax3Ee
g3t #A BF AES 3oy, B =FdAe
4203718 LDC2004T9%HE o] &3k #ARZ 571A9]
FQ AA SF(major relation type)oll it AJAw 4
gttt £ =FAA AAE WEEY fEAHE 2o
A@HoF AF3r] 93lM FF AT2 ACE 2004
2 200590 diF 45 HUHE I FA dck

5.3 &l 2ol ¥ By

olz E& ACE 20039 F8 #A #% 571K dl
3 A BF 4 AF AFgoelt. 71£42 CPTK 7}
H 2% Ad Al2®(Baseline, CK)3 &), 2 =gd
Al AAR F 971 HE o3 AAS] g chekdt
Z2%o o Y7t A 1 49 Zo] 5 JF xFed
Al 9u] e e o] olFoFE 4 & ATk

¥ 49 43 AAE wigo g #AA FE22 % £F
Ads HEH ofF A HEo dis) oS e A
24 T 5 Atk

> (10014 718 EF Add /MA AA A, PT
9] gojEol g uiolay@ A, PT 9] dof
o] FAPZR gt ulolzd (A, awlm Y

@o] S thE WordNet A4 AR7} AFs
, 718 &3 Add BE el & 31% A=
=4 JERd
> (D3 2)9] AsoA BXel, CPTK AAzw o
S A% S HolARh olof A £33 & Ho] Fr
Hol BF AdE @AHEY 71.23%9 e w2
A%5& YR Atk ole SANE AHFAE

i
2]

e Moo 2

—_

fl

°]

AR +8 BRg AA T BAde A DT
&M EAse AL FHHY
> AFH ez EM3 PTB AdL ag8ez A5S
AN k. fle] dd Ane o 307HA A
=9l A4 AT Fejo] diFd =7 4 FRA
714 Aol Hojd 879 A& RS AT AA=R
A 1% 79 A&"d PTB7 3=l Qi
> (4), 6), (10)lX Exo), CWE Ad2A AHF
o]x] R&tA gk CWSE thg AAEH AFH
I %S Ushiz itk ©)2A WordNet# 22
o3 Ado] #A F& HF P =& & F
28L& HoFrh
> (39 A5, EB @522% (2)9 %S Mk
3la ggoez Kol ACE 2003 Wl &xist= 4
o7} 1 AA(EST @ F7t e AN A
A AR o] AHo] =L FI IS HF
T it
> (7)9lA PTB @3o2% 7189 & Add 2%
sta] 718 AlzEle] WE oF 1%9) s AAS W
ez ek gdelM= A FHHARC] EMI FA
PTB7} wi-$ 83 AAdel Edglodt 53 A
A Ao alNE 1 ¥$)7t EBY 5UF RS
7tHeez A7) ot
> )3 (Dol A vlaelA $lelA AHF ALdto]
=gdeh (7)0] 8 Y& oA kst AdEs
Fagtoz (3)9 IAE FHE Yok
Bt oA 24943 7N doixg] sIyel Aol
2 Q) HE AT A% vnes 2 F goy, B 59
Me B =8 AAg Aadw 71E A2 dis)
A o) EEE & 7|WerR AF HuE I B

L

r

e

B RN AdE A2Y e BE FIF 2
2 geagon, @ Bt oid 138679 AF
ARE oz AW FPstdth olo] waked B A

® 4 ACE 20038 5714 F8 7 430 U 48 o3 A28 49 2%

Methods Precision Recall F1
1) Convolution Parse Tree(PT) Only 0.5702 0.4211 0.4845
(2) CK(Baseline, PT + EK) 0.7545 0.6746 0.7123
(3) + EB 0.7624 0.6712 0.7139
(4) + EM + PTB + PTPB + CW 0.7927 0.6560 0.7179
(5) + EM + PTB + PTST 0.7533 0.6873 0.7188
6) + EM + PTB + PTPB 0.7848 0.6631 0.7188
(7) + PTB 0.7624 0.6826 0.7203
[€)) + EM + PTB 0.7720 0.6912 0.7294
(9) + EM + PTB + PTSB 0.7929 0.6873 0.7363
(10) + EM + PTB + PTPB + CWS 0.8303 0.6731 0.7435




B9 47 4AES

243 &3 &3 Ad 71 BA F& 651

R 5 71& A28 539 A% vla(ACE 2003, 5 Major Types)

System Corpus Size Approaches P(%) R(%) F1
4,208 Composite kernel enriched by
Ours (LDC2004T9) | lexical features 80 | 673 ) T4
9683 Composite kernel with context sensitive
GuoDong et al. (2007)[4] (LDC2003T11) . 80.8 68.4 74.1
(1 DC2004T9) convolution parse tree kernel
9,683
Zhang et al. (2006)[5] (LDC2003T11) Composite kernel 713 65.6 709
(LDC2004T9)
9,683
Zhang et al. (2006)[5] (LDC2003T11) Convolution tree kernel 76.1 62.6 68.7
(LDC2004T9)
9,683
Zhou et al. (2005){8] (LDC2003T11) Feature-based SVM 772 60.7 68.0
(LDC2004T9)
9,683
Bunescu and Mooney (2005)(1] | (LDC2003T11) Shortest path dependency kernel 65.5 438 52.5
(LDC2004T9)
9,683
Culotta and Sorensen (2004)[2] | (LDC2003T11) Dependency kernel 67.1 35.0 45.8
(LDC2004T9)
€. 57 wxal H7H5-fold cross validation)E 430 TR 47 2F0] HASAATN FEHoZE B =%
ddonz o AASI e AT VF 4+ A o) ANE Axde] GP A B Ak FUA o}
53] 7leg Azl wH AVES 2A Wolmz  Ade FHA Gap) AR % AYORE J1E
A ST YS9 3% PHHNSES F & AT PHH FAD A5 it #ue & o
=3 499 o3 AW £ Sy AP h 3F A7RA 299 oF AR sl no

N

A w0 clages
3 AT 5 deiT gk ok FY %
QAR B R AN dUR AREo)
1w aRHow HgPe HelFch

BTeka 71Ee H

gyrhlrs‘:&
>

i) °1F

x K

9

6. 22 2 &%

o] =M E 71&Y EF Ad 7HT FYUd AR
A S W F Ay AEe 5% H4359 @
A F29 Heg FIHAY 5 A FE2& AT
T3 Ade A & 228 = F e HEF o
3 A2 AHPTB, EB, CWS $)< Tt 4 9o
W, 15 9] A Wol A% wslel w$ uEA
FFE = ¢ U9E ¢ F AU

ACE 2003& #83% A% HrtdAl Fl 7Ige=
744%°] & A%E Holx Yk olx 71EY AxH
oA B ek A el At £F9 4208719 #A A~
HAvhg 83 FXojth dityom Ad 7wt 7|y
< 719 V1A g Jae 28, ides Aag
(regularization) ¥ 33} (optimization) 7|®Ho] H&5
22 FH3Hoverfitting)o]l "¢ ZAsH, dAPoz
g 1Y d=27 AZSE 4] U molRe P
& HAHIE. & Ro A} AF S YeM A=

ol

AYd #A FE JIHE 5’—?}75}10# = A o E— =7
oA 283 WordNet¥ T 4E
o2 #43}7] A, dol 91”] F94 da '}%“'ﬂ/‘i
9 & vz dasith AR Fo= % R 5
JE 7SS dAsl ol Ty Ede W A4
ZH) Folt}h. 7189 T3 A & —E—‘ﬂ Eq A
< F718d UrE}‘%E 459 gz BMaE o 3
o} opAete 2 goRg A4 Y S Xy A A
—rE‘i(exponentlal model) 71¥te] ZAgE R
A Y= ol sk

HylRow dFold Ue ANTEErE oA 2&2S
18lM, ACES & 34g gy 2 AF ZgMo] 7l
wgojol g} o8 VMo Z TS el A A=
A A 2 2d 22 71HES B4 HFH 34
Z WS Folfjojot itk B =EoA YehdRo) °8‘
ool ME FEENS % Y Fx A4 5& 59
Hedte £ 45 Ui g5l disite
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