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Aaw oy ARFZ=2 A (1) /MAYE <212 (named-entity
recoginition), (2) &0} = &l & (coreference resolution), (3) =
Al FZ(relation extraction)2] Al 7}A] 47| = A3 Hoh 2
AT = o T AMAE A dEo] FxAx FE= ST H

2ELAYAS 58t A9 VEss T g
o
-

A e EAAUe 94E Zold V] AHo® HFE EBHF
st Aoz, 54 Lvded o ZiATE1 4 7] (Named Entity
Recognition System)7} 7B}, 7/RAE A4S A, A9, 7149

S

ol HFel fEo], AogFoli = FHAA} FAA
VEE T3 Zo] Rorssd WHTUt AHE¥t BBNDS
9} 64709 sWHFE AeHE a1, Sekines 20071 ¢

1) http://www.ldc.upenn.edu/Catalog/docs/LDC2005T33/BBN-Types—Subtypes.html
2) http://nlp.cs.nyu.edu/ene
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& MUC(Message Understanding Conference)S #3841 aL, o
ACE Z2AHER S5

<E 1> MUC79 ACE 200594 7HA <Q14& 98] AF84
wHolth. MUCO A ACEZ st JHAHe #gk Q=g &
F7F F7 AL, O AdAlEA WstE S & Atk MUCSH ACEe]
A HEZEZGA F5S 98 A ARe WETVIAL AT
A2, f=2ul, JAstEs Tor dulelsol 7 HET £ JdE

Fopz FAH

o

<3 1> JHAH A 27

EIn MUcC7 ACE 2005
persons, organizations, locations,

i

) persons, facilities,
entity names o ) . o
organization, | geographical/social/political

(N A ) . .
locations entities,
vehicle, weapon
temporal
expressions dates, times date, times
Az 29
monetary contact-Info, numeric, crime,
value S
values, job-title, sentence




A 75 o]

- o
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life, movement, transaction,
business, conflict, contact,

personnel, justice

percentages

event
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MUC-6(Message Understanding Conferences)3)oll 4 -2 &
&= MAEE oF 20000 M= o] dojgd Al F A
of 98 AMEE I gthd MUC-69 37hsh e Al~"le 574 <
ofell Algtdl T3} ARAINte] = WHS AFESte] HHE ot
e ddel f@A A48 & gl

MUC-6 o5 7HA=el  ogt A7 e8]l I3 H o
CoNLL(Conference on Computational Natural Language Learning)
200299} 200302 Fall A B2 o] AA o] tislel FrkEk o
o] A"l ZAIskE WS ol &stlon ol Aol oF
89%<° AoES HIAT 7IActs WA= F=2 BIO HI®B:
MAEe] A& L AAEe] T3 O #HAN)E ol&st=d <&

3> CoNLLeA AF&3F of o]t

2

<3t 3> CoNLLdA A% BIO H 1

EZ BIO ®j1 H] 31
UN. I-ORG Z1BHo g <l
official O
Ekeus I-PER olm oz <4
heads O
for O

http://www.cs.nyu.edu/cs/faculty/grishman/muc6.html
Extended Named Entity Hierarchy, http://nlp.cs.nyu.edu/ene/
http://www.cnts.ua.ac.be/conll2002/ner/

3
4
5
6) http://www.cnts.ua.ac.be/conll2003/ner/
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Baghdad I-LOC Aoz 9
O

(Black, Vasilakopolos 2002)= 90t =4t Eric Brille] A<
7Rk W 7]uk k3 (Transformation-based learning)S ©]-&3}%)
[2]. ®187I0F h5& FEjA F2, o] AXA HEEA A

2
1o}
7]
AT 91, A A 5 AdoiA g o] v okl AHgE 71

guslgen A WAl HAA AARE Qe 49e +da)
o, FouA gAelA AAE QA TR Y A3d BRE

(Carreras, Marques, Padro 2002)%= CoNLL 20024 7] A<l

A2 fall & Ll BIO Bl floll, AW e Al TR FAE
21213l7] 913 Open-Close&l I} Global Open-Close 41S =9
st al, MAEEFES 98] AdaBoost ©]% EHF dig&S ALE3)

A THA4I.

(Collins  2002)&= 7MAY  AAJAS s FHd dE=Y
(Maximum Entropy, ME)E] A& o]&3ste] F% 49 NJle $rH
of th3] voted perceptron ¥ FS o] &3sle] 7T AE A H-oI35)

= WS Adsidth s 21 ARS fuolHE ol &
Ao 85.3%¢ Fl-FHwel Hla] 87.9%¢ Fl-H=E H
[6].

(Watanabe, Asahara, Matsumoto 2007)2 HTMLZ +A ¥ ¢
713 tol EAEE 2 E S22 EdS T HTMLO A shol s
Fa5 AR HEEAL ol LYz FY =2 FdAaL,
CRFs(Conditional Random Fields)& =%3dto] ez 72749 =
== st uH21l.
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entropy model) So] ¢l
(Tanabe, Wilbur 2002)+= 719 HHH S o] &3 AbGene
A 2=¥lS sk th. AbGene Brill &4
Wy Aol #ek s Sk AL =
g FHE 7000789 StEdHlelyHE ol &s e, BEE

8.7%° AdE 66.75 H o FTHI8I

AFREo FHO WEsF, FHi FAAY &9 5 1LHsHY
NS HXE dgEi= GAPSCORE Al2~#lS /Rebsidch o =& A

TE 53¢ FERE A, didwgel d  gEo] &L
GAPSCORE A 2818 Yapex YH X2 Sh5% S 74%9 A&,
81%°] Ad&S HATHSI

(Zhou, Zhang, Su 2004)+= 2>4YvlzZZ XAHMM : Hidden
Markov Model)& o] &3stgth HEAA 2 AR HFALS Hu A}
AR, FAFE, A4 do] T& AEdofFn F55 98 4=
AeskAal, GENIA #5215 AH&ste] o3 A3ds 3 A3
66.5%2 &EH} 66.6% AAES B ACH5IL

AA7EA JNdE Ao Eof HEgo] AAVES HAHOR

F1-#H %= 75%¢%} 85% AlolE HolFt}

2.4 &0 FxIHA& 7E

ggols B 75 dgste oFEA Adoint 1A%
A Agste] MEHE RS dass dow i Ao
o3



= wgol A8E vgelst ol B/use oW AR/ 7}
7] 8 Fustelol sy oldd AL gl Ae T

o] Al dg A4+ #H el JAE JHA L oy
stel Al2"le AbgEtE AFe A9 (v AAddle At ol &
(centering theory)E HlI® O & 3l&= FA7|Hbe] A7 F2
oo FHZol| okM = AT EE ol &3 Bl Ao dg A
T e s Jth(Elsner and Charniak, 2007). 59
ATEY A HoluA AN A FZEokl A tHEolE Ly
2 AR g gla, ti&ol7t 7l NAIE A Es] getsiA o
ARE o] &3t IAF=Y oS A MAE =

8ol Frxsia WS g 7IEkel &% W (Grosz, Joshi
1995),(Carbonell, Brown 1988), (Lappin, H. Leass, 1994)3} 7] A&}
ol o3 W (Soon, Ng, Lim 2003)(Yang, Su, Tan 2008)°] <l
[3.9,12].

A 7Rk o) gk e ol et thio] FRES F
sto] A (gender), 9~(number), 52 A FFHE THEsleE FHE F

A AZAHoZ JpsAol =& THE HMdAsit, 1 7])HF A A

Nm&

o] A% Y FF &l HAE rASe= Aol A &Ft
Aol M w2 Aleke] ATH12].

(Lapain & Leass, 1994)+= RAP(Resolution of Anaphora
tEFATE. RAPE= Azl HHste FRE T

rr

=

Procedure)E A

To S0y 9A BAAD Gol dal Aold EXE FFEe
M e A5E 5% $RE Adse Aot

Z1AS s e ey BEXNZEE dgo AAE AASE I
Ag ghgete Aol i&olek digolzt HAdE sEE



AmfEH &3 AHES AYsta FEsto], mdS Shadth o
w8 2SS vtes UYS 34 F A E FEEn A HA
He tgolet Mallo] u7F & #A £ot=AE AA = o]
A 5 ¥ (Soon, Ng, Lim 2003), (Pnnzetto, Strube 2006) ©]t}
[17]. & WA BHS Aol SRS iy H+E Aitsta 1
Aol wep Aol $HES £Astst 7 =& =94 U=
T RE AAs= W (Lappin, Leass 1994)¢] tH12].

(Kilicaslan, Guner, Yildrim 2009)+= SVM(Support Vector
Machine)<& ©]-&3F E|7]o]o] Fxels A|2dlS Atetglon oF
73%9 4e&S Hth (Denis, Baldridge 2009+ =913 22§
AQbatA L, oo diste]  724%°] AHeE&S  HAT7,10]
(Nguyen, Kim , Tsujii 2008)8 GENIA W5 x]o] thste] Ho <l
ERy mdS o] &3|A] oF 7143%°] AL g HATHILL
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3. H871% AAAA AFEH A2

3.1 HANA A9

A RN A 78 Location
Organization
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B2l ddojx 2] 4R (Language
=

P
=2 7], FAFAT], 7IAG A4 e 47HA] RER A E |

{Named-Entity Recognition) (Terminology Recognition) (Pronoun Resolution)

[ ZHHI 91 I HES0| Q4 I CH A £

[ C_ondi;i-onal Random Fields Penn Treebank, OntoNote, etc..
(CRF++) (Corpus)

<3y 1> AYAA AFAY A2" FHE

AAA Al e (1))

o]
A, Qi Eo] FxAs AR A
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AN A& QAR 9 BorSsdEAReNS FEE
:—4, o oARE e BAw B,

AR, dgol Fxai7]oA AWM Edsh= dHEAbE
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Uil e O]%T?} A NA A2 7]
EZ 93 HAEAAM(KISTI Entity Extraction Collection
2009-KEEC 2009)& ts53 #Zo] 533t

<# 5> HZEZYX4 DID

doc.dtd
<?xml version="1.0" encoding="EUC-KR"?>

<l- #MDOCO)=  WE(TEXT)F W& <ol EAsts dA= Jd
(NRLIST)2.2 7A€t} -->
<IELEMENT DOC (TEXT, NRLIST)>
<IATTLIST DOC
did ~ CDATA #REQUIRED> <- &4 ojo|t] -->

<l- W& (TEXT)S AZ(THY == (AB)LE FAHY. >
<IELEMENT TEXT (TI, AB)>

<-- AF(THS Oz 49 >
<IELEMENT TI (S+)>

<l- 22(AB)E  EF©)oz AP >
<[ELEMENT AB (S+)>

<- FZOG)=  H=IAMNANE R FAEH. >
<IELEMENT S (NE*)>

_14_



< BN EAAAANEE A4 AN BADT >
<IELEMENT NE (#PCDATA)>
<IATTLIST NE

eid CDATA  #REQUIRED <l-- 7§A ofoly -->

co_ref CDATA  #IMPLIED <I-- )& Fx ->
class CDATA #REQUIRED <l wg AoH A >
nn CDATA  #REQUIRED> <!- ti4 /A 98 >

cerebral gluc... |
Effects of mood and subtype on cerebral glucose metabolism in treatment- bipolar disord...

resistant biﬁimisorde_r- Functional br...
unipolar

. = ) secondary de...
Background: Functional brain imaging studies in unipolar and secondary prefrontal cor...

bipolar disord...

3 bipolar disord...
in bipolar disorders findings have been more variable cerebral gluc...

depression have generally found decreased prefrontal cortical activity, but

Methods: Forty-three medication-free, treatment-resistant. predominantly positron emis...
fluorine-18-d...
bipolar disord...
healthy control subjects had cerebral glucose metabolism assessed using ventral striat...

rapid-cycling bipolar disorder patients and 43 age- and gender-matched

thalamus
amygdala
depression

j:-t;itron emission tomograpi;y and fiLErm_e13_deoxygiucose

Results: Depressed l;ii:nolar disorder patients compared to control subjects

<a¥ 2> HE2EZYAH 5 A

o

=

H87) % FaE 3 QALO)ER A Ao EEol ZF 2000 % o

of EAdN AL} 49 80% ool AFHE BAEL W

8) http://www.eurekalert.org/
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2000% FAAANN L g AAY, ARG, thgolel e 87
2 BAF HiEAGHlL, of 7]%e] wge] H: oy A
AFEFRY, B3R, FALE, AT A4 )& A% A}

AAE W5 A+= Penn Treebank(Marcus et al, 2004),
OntoNote(Weischedel, 2007), Message Understading Conference
(MUC)(Chinchor 1997), Automatic Contect Extract (ACE)(LDC,
2008)0] i AbH s A F FFe ARl FsE A stk
Wikipedia &5 %9} ACE ¥&SAZ2HH F5% /A Abdola o
2 3t AZ8o] Ad4E 98] AF8¥ Gene Ontology(The Gene
Ontology Consortium, 2008)°]t}. o]|& Za x| Alg Hofs <3HE
7>3 dow Zyzbol wg Ao thgk AAIg AL ofo] Z Hd

A ZresHAl 7= 3k

-
A

wd g% AR T

Penn Treebank

Hy

i
o3

f
rlu

o | e | e |
&

AC)

Penn Treebank

ZA} Rz Penn Treebank
Z1A T 14 Penn Treebank
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MAE 14 OntoNote, Penn Treebank MU.C.’ A(.:E’
Wikipedia
KISTI Term Corpus, Gene Ontology,
AEgo] A Penn Treebank, BioLexicon,
GENIA Corpus MEDLINE
EER
225 2 OntoNote, Penn Treebank
o - i B

5.1 Penn TreeBank

Penn Treebanki Penn Treebank Projecte] At&=&E= &4 31
A W A7A FHE o] 2t Penn Treebank Project™= Atelojo] tf
g Adosts x5 FAG] A HA4e VR ZEAERAN £4
o] FEF e uEZHS AKX g1 FAAERE ztE YEAE

= AR o] ZRAEE 3z AA <5E 8>3 o] A 4

<3} 8> Penn Treebank® T4

L5 A i &

WSJ Wall Street Journal articles

Brown The Brown Corpus
Switchboard Telephone Conversations

ATIS Air Travel Information System transcripts

B oAFo| = 2 Wall Street Jouranl®} The Brown Corpus

= T2 AFE3A Y. Wall Street Journal> OntoNoteol| A o] A}
x| rd #HHE JHIE BRE o] Sy AREA w§ a3 g
Eis=ia =

_18_



5.2 OntoNote &% X

OntoNote &%= OntoNote Project®] #4F=%Eo°]t}. OntoNote

i

Project BBN Technologies, ZZ2}% thsh A w1 o} gt %
o] dHsto] xPEAom, AAdde] Ay Zzragel TeAE A
Zhete Ag BAom PgEAT. o] BEX= B A EAS UL
A e, 2 A Al AT FEFE7IAL A3dE, =T,
e 5)o TEARE o]FofA Qe Aol F WA= thde Ao
(Fol, T=ro], otdo])&E o]FojAhtt= Aeoln. o HeAE=2 JHA
Ho fist ARE Jdu gom HEA WSD(Word Sence
Disambiguation), T ++4] Sl st AH % w11 9t} OntoNote

(|

o B4 wEAL] TR/ UT GFehs] g <E 9>F B 2
Aol ALgE dolo] g wA] An
AFHAAT F2 AAY A FHLG AL Rz S @

A2 A5 S

ol

<3} 9> OntoNoted] +4

s 2l &
ABC American Broadcasting Company news
CNN Cable News Network news

NBC National Broadcasting Company news

VOA Voice of America articles

WSJ Wall Street Journal articles

MNB MSNBC News

PRI Public Radio International News

<X 10> OntoNoteZH-E FZ=H /WA AP xA|o] 9]
o AA JNAYE = 102277001 o] Foll Aol 414170, A

o]

_19_



2,19270, 71# g o] 38947 ¢t} o] AT = WA el T
H A et

2Hg-3 e ol PER LOC ORG
ACE 1,234 21,936 147 123 46
CNN 6,173 103,795 656 384 370
MNB 662 12,024 88 36 34
NBC 652 13,450 92 99 55
PRI 2,161 47,569 307 217 176
VOA 2,158 48,430 402 293 230
WSJ 14,256 353,195 2,449 1,040 2,983
ZA 27,296 600,399 4,141 2,192 3,894

5.3 MUC & ACE %A

MUC(Message Understanding Conferences) & *|+= MUC-6
7 MUC-79 Abgd Zeas9 Aot o] FeA 52 Wall
Street Journal ArticlesE 7|2 o2 3dle] @ 7% & FAES F
7hek A0 % OntoNote®t Hl5=d JHlZ o] Folx vt ACE 2%
= TIDES Extraction(2003~2005)°] A& 8k<y dlo]Elo]t}. o]
13- %52 New York Times, Associated Press Worldstream %
°] 7]Ak¢}k CNN, ABC, VOA, PRI, MNB, NBC %9 7= o|F
Ath. ACE ZeA+= MAYE ARE et dow, z+ JhA
Atole]l #AAAGR me xgsta Yrk. B A =Eof A= o A]
A3 2 MUCH ACEIAM = MAE AP F5sed F2 A
fHAo 59 AP JHAE e <F 11> 2o 5H

oL 2
2L



MAE el &= = 19,9517 o] t}.
<¥ 11> MUCS} ACEYA =4 HAE

A T3 doj4 PER LOC ORG
MUC 43,039 | 369,680 2,888 1,157 2,759
ACE NA NA 7,579 976 4,592
A 43,039 | 369,680 10,467 2,133 7,351

5.4 Wikipedia &% %]

917)3]tlobi= 20019 MG @A v Tle} Aeke] o)

Solgon @47 £9HT Yk 71T cioks e A%

AL AT A @] el Aol Ak WA ghevh @A

3007} e welE wism gltdl @A Be s ARFol
G ZgEo] gonz givlurcs] Jug ol §agirt

7 v jolo A MAYPE a&HoT FE3)7
W 7)Bge ddstE FlEnyE EHFe9T. QA (person)d]

Hy=  JhgaglsE 89287 A (location)

1

o
32
o
Ny
-
=
o o~
&

(organizaiotn)< 1812715 F%3 ]

sto] Z4zhe] Fhe|ae]o] E§E = dolE 1A o® RS 1
A o7 ek wofo] thete] A& HolHE RE7] ko] 2
A2 o m fj7| | olel A Zbzbe] whojo] tigk AWA ZE &<l
skl PLO®l thgk ol (19 1842478, A ™

MeEs EFeFATH<E 12> 3 x).

<3 12> Wikipedia & XA F=49 /HAE
5 PER LOC ORG
Wikipedia 18,424 16,010 14,111
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5.5 BioLexicon

BioLexicon& A3 Rolo|x E3s AET Fofo] vl A atsh

H
HAELE 7 2 B33 gojolgta 3 4 Qr}. durdo

A

Y E=dl(WordNet)2 A=3t £okst A& Aol S53td A

d
B dnh 2o gE Ao Fopo 53td AdES AETH
Ue 53] o fof Row ATd BF9rF Brk A B A
B8 Fofoll Agg Ao 247k el skt BioLexicon< 2006
FE 200997b4] BOOTStrep Z2AE9 HAua AES ] 2H&
2E FEd golgolt. m3k &olo F=HE ofyt &olo A
(et AT B/A, FEAARA, 5), &l olFH AAA HolA
= &o]F o]t} BioLexicona &3 o] X9 F7|E o] )

5.6 Gene Ontology

F 42 25 ZA(Gene Ontology)= A= FAAe} AAH
E 92 e, A=A om e S s
=34 3H (biological process) =& =2 XA, A3}st ol A
o sty tF= #A 7]F(molecular function) =& ZA,
Az A= f1Ao  tisto FE= AE a4 (cellular
component) =&ZX]2] A 7}A| AF E2ZAZ FAHE T
7k LE2Z2 A= 'is—a'9t ‘part-of TAR o] F

18 (directed acyclic graphs) S HE zHA

o 2
2

5
. @A e

9) http://www.ebi.ac.uk/Rebholz-srv/BioLexicon/biolexicon.html
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#4, 22 e, AE 2

864671 /MAS st g, E 28226709 NS E3Hskth
TR LEEZAE dA AL FFHL Jon, FHAYPeR TS5y
7] el AlF &t Eoy FE St =

obe] 1S A 2EEZA ] dolth
ZA = oF 99%9] el sl A o] (definition) RE 73 S

TR ZERA = FH A0 FIHE S STt

o
o
US)
o,
Jo
P
>
r
Lo B

5.7 MEDLINE

MEDLINE(Medical Literature, Analysis, and Retrieval System
Online)< v = =5 2] 8= A #(U.S. National Library of Medicine)
N AEsh= AAANA 7HE 3 Ao B o]y uo]a®
A Twst, dYst, =T, 9T, ol FAlost g Ee #y
st 5o s tF 12 dtt. MEDLINES Index Medicus, Index to
Dental Literature, International Nursing Index® A &S *3t
skl 9lom, 19661 ol 59  AlA 50009 A&7y = 7] Abol T
g Al 255 Al AA skl ©F 18,000,00071 9 A7t
om, g ol 2k 40,00070¢] &A7F F7HE 2 vk MEDLINE>
H o] A 1of g 7= o] Utk

%o

ol

5.8 GENIA #& X

GENIA & x+= MEDLINE Ho|gHHo]A~E TS 2 "human

10) http://www.geneontology.org
11) http://www.nlm.nih.gov
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AND blood cell AND transcription factor’'gbi= HJE o] &3 7
Mg 5000 of 7Hel fokEEe AFE Ao ®E ATt HAETtE
of /WA B1E Fol3k e Aol o] wEA= dA (GENIA
corpus version 3.02) <3 13>3¥ zo] 37719 AMF HEoFE A&}
uom, 20000 Mol Qokrs o= oF 93000 o 7ol A
Fgol7t gl vt GENIA 25X+ &9 0] X120 F 75 o]
T},

=

32

<} 13> GENIA ¥&x)9] Hof AR

GENIA T3 X Eof AR

amino_acid_monomer
peptide

protein_ N/A
protein_complex

nucleotide

polynucleotide

DNA_N/A, DNA_domain_or_region
DNA_family_or_group, DNA_molecule
DNA_substructure

RNA_N/A, RNA_domain_or_region
RNA_family_or_group, RNA_molecule
RNA_substructure

protein_domain_or_region
protein_family_or_group
protein_molecule
protein_substructure
protein_subunit

other_organic_compound | virus

organic mono_cell, multi_cell

inorganic body_part

atom tissue

carbohydrate cell_type, cell_component, cell_line
lipid other_artificial source

other_name coordinated

12) http://www-tsujii.is.s.u-tokyo.ac.jp/GENIA
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e
(o

K

5!

A3y

ki3

‘(H

—_
fje)

Ry

AT 94 59

[——
fife)

Z

A Al

bol %

5

BERY

bl o,

Aol A g

(tokenization),

fife)
Gr)

1

7N

ol g
(POS tagging), 7147 <124 (chunking) 2

72 (sentence  segmentation),

T
T

A

73_'1-

AR

s
™

Fiae

=

E A 9=

HE A
He R ESE AME

]
H

0

=l

<)

.

7]

wlolt. o2

Z} o
- -

2] = o

g4 wEr) opyrg B

S
T

7b obth "Mrel Mg} o]+

i
—_
)A
o

ol

7ol

)A
B

b7 9

)

olty. Eo] EALE ¥

2]

T
T

—~
fite)

FAAT(F ST, E o

i

)
Gl

Az = 5 vk

=
R

T A (full-parsing)

s

Sl

A=

A

_25_



2SS g5 B HZES Y] 9
8>9] WFAE AFE3A T Penn Treebanks AF1ojel df
A FxE 48] A% 545 el JgE ZRAE 4
2 Ede] gz gued AR, FAMEERE " v
T 7l e InitCap(R=A7F gl A}F), AllCap(E-F tiitA}),
CapPeriod(t] &2}  Hol FZ2%A}), LowerCase(®F ATA}),
ConatinDigit(5= A X&), Prev_CC(°]Hd 2i-#}), Next_CC(o] % 2+
) TS S AREE AL, dATe], thadoldd o] RAES
2439t Penn Treebank® Brown W&*¢F WSJ] H&-x7F #
e stEss fs AR, S5 HEEES 91 H]S(857,050

o] /92,864 Tol)® uiro] ARSI e B Ad 99.76% ¢
= 29 AgES EO%TME} ofojit 1] we=A(“B.", "C”

(e}

B35 e 710 % Char(84) =219 E2}), PrelNextlCap(2F
7} thEA}), SpecialChar(E47]3.), Prev_CCO(AAI X3 o] d 3%
21, Next OCC(AFAIE3E o] & 3&2H) A& ARg-3har, dAdo]d
o AAES HEsdt. BEE 28719 s5S 9d Penn
Treebank®] Brown 28 %& 9:19] H]$£(4,976,447 A+ / 550,762
AR Fgste] ARgstAt AsHIF 23 RE 24 5 ES &

g & AgstA A= Bl &0l 99.98% = S F7F Ao IAetA &
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1

FAHEE7] = Word(Ho), Suffix3( PIAF 35 4}F), Prefix2(H +
AP 22 E AHE R FHSERA L ol 27 wojef AR 1elal v 2
N odole AHES A&siurh FARRERS 913 ¥E A= Penn
Treebank®] Brown W& A& ARSI 3L, 9:1(8+5:991,410 & /
H7F 0 108800 EF)ZE YA B 4 g5t
Al F-2gE vlE2 96.2% Atk

NATFAA 7= FARRRT A ALEEE AE 2l POSGEAHY
1), InitCap(A S A7 thiEAp) Ad & Adgete] old 27 o, 3
A, v 270oj ek ol 270 FAE, FAFAL the 270 Akl A4

83 71 A G- 212l T3 Penn Treebank ¢ Brown %

=} 7]

\=Ne)

TAE 9119 v & (35412584 EF / HU 45867 ES)E &
stol Abgatgnh. 45Rte AASR 4AE F B P49

o 71T 1A Y A& 96.57%, AEES 96.85% = LESE
<E 14> dofH A FgE
3w | EE2REY] | FARAT] | ZIAT A4
ALSE 5% | Brown, WSJ Brown Brown Brown
= 99.98 % 99.98 % 96.19% 96.85
AFS 98 EEAY /102 THFS A& AH&skda, 910
H2EE 98] AMEsglth <& 14>% 2 A7l /de dolA
Ao ARG BEA Fret AFdES HoTd. 414 EE
EF 22 7Y 4G5S BoAF
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7. WA 3

R

0/5'17

|

MUC-69F CoNLL 2002, 200341 A|<td 7MAEA2] A|2"E
< 2% A Adugk BIO 15 o] &3 7AISFEH S ol &3H3
ZIASE el A5 Ao o AgEo] A HlHEHsHA &L,
a0 zgd] Wk Yol GetAE 97t BOBE NE A4
S A AFgSHA] et B AFolA= A H o] 5 (information
gain) & ©]&3le] o3 AAS deYsth <F 15>% AdE 2
A%e oz},

<E 15> AAE 949 4D A
Adelg | B I
] Wi—9, Wi—1, Wiy Wirq1, Wity
Word = ZEHEB] Z]—;éi Wi— 1/ Wiy Wi/ Wiy
- - Pi—2s Pi—1s Pir Pi+1s Pi+2s
POS E%E“} %A]' pi*l/pir pi/pi+ll Pi72/P7'71/P7:r
Pi+1/Pi/Pz:+1/ Pi/Pz‘+1/Pi+2
Word/POS | E&3 FAte] %2¢ w;/p;
N9y Ni—1s Ty M1, Nigos

BNP 71A AR n 1/ il niy, e/ 1 /ng,

LR VA S VR T S VR )

Suffix3 EZo HulEA} 370

Prefix2 EZ9 HFEA 270

w;
InitCap A A7 A A
Dic MA Al A=A
<3 16> 7NA" A4 kel F53)
B 2355te] o]
B 718 A AR A d@ol2 23
7182 JRAE AR A ©@ofrt ofd dol2 =3
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P 718 QA AR W ow £
L 718 fAE AbHe| XHog =3
718 AAE Abde] BHoeE &8

<3 15>0lA] BeEnpe) o]l AMHA(Dic)AFE S Al Qjstar thE #b
AEE 678cA A AdojAgdxleA Argstes AdEH 5
stk JNAE 1AE Al APHE AMRShE A, Al2E AA T 7
At 7IRbol B2 Abde] ZAFF AAE shve] AH R 1243)

Al2gls Fdstof gt sARE gk wE A A FHA

o
Gz wtEolA Sla, A T deE o] FolA do]A nim

u
1>

8% F gtk B ATFNAE <E 16> 49 2o] “BIPLO" 93
29 Aete] ols AT Bl AdEe] AgSH F18 1}

Bt L, “PLO"E 19, AW, 7|#EE Fsk= H1oth

Ard oz 7ATgEYIH APELS gFHogrt SRS 45
T2 ATs BoAsr MAEAA B FES f8 <FE 17>0lA
B vkel Zo], OntoNote @3], MUC W& x| & tdsk Aoz}
A AR&sto] HAE AMAS FSsEdTh.

<E 17>0A ARRRE o wEAES NAEA

o
b B2 AT AR TIA ARER AEES

AR, EEWY AE, FAF BRIV AoEo] Qv JRAITE Q1A 7] 9
dee =ol7l A8, 6%olA &UiE dojxerEEg ol&ste] &
Ay AE FAF AR 55 9N EE XA Frkste] & Aol A
ARG A= E At
< 17> 759 JHAE AR Ao &
=54 PER LOC ORG
OntoNote ACE 147 123 46
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CNN 656 384 370
MNB 88 36 34
NBC 92 99 55
PRI 307 217 176
VOA 402 293 230
WS]J 2,449 1,040 2,983
MUC 2,888 1,157 2,759
ACE 7,579 976 4,592
Wikipedia 18,424 16,010 14,111
A 33,032 20,335 25,356
<3i 18> AJ AH&E LAY FTFH
S5 Aol o 7 A7](Eol) v a1
4a A 1 OntoNote WS]J 292,823 Penn Treebank A}-&
W= 2 OntoNote ] 458,451 AAojz]g] Nz AR
OntoNote Z A,
=5 3 822,344 AojA ] Az ARE-
- MUC-6&7 ©
MAE A2ge F b e E AT st A
o BAE U Fo MAHEY FFHE it AAEFT oA
Nowoln ThE s AANAY BRE BN FYsts 47
TR/ A Alzdelth <E 19>%E <3 18>9 WEAE 74 Al~H
A Hgste] 452 Wrhw Aol
<% 19> NAYE <129 45 F7t
F1 3=
28 e A
BAERT TAF A& BAERT A A2
T3 1 84.00 89.34
T3 A 2 90.43 92.09
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99.21

98.66
Whe} 2ol

-

.

19>0] A H

3
ar

<

M o 9% EO
R
A oo P
Mo @ oy oF
B Mm o
T o T
2.
=l
G 10_4#1 buo ol Mm
A]# M_Al o Mo A.muo
)A )
B N N 1
< TH 0|
i)
Ho b () go M
e ]
o il g
oomo kW <
B e m o
,.__AO ﬂ_/ﬂ ﬁE
5 O F_x
e A
T TR
=] ﬁo
< T
0 JM G
{F o T T
~ 70
o 8T W

=
T w5 . %
T X D o
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<

0

oo
il
X

i)

o

)

B

™

o
e

T,
),
H =
RUSH N

S

ol
;5:_1
HER

Disease(
o]-8-3} %3t

F 71 o

=

Oranism(-+7]A)),

),
Ropz A7

Loy

3}
of

A9

Protein (&t
Drug(¢f™), TechTerm(7]4-&9]), Others(71€}) 770 ¢]

Ht

=

=

o ol
| BioLexicon, Gene Ontology, GENIA

Gene(r 4 A}),

o

i)

M

15

o
i

Organism
Others
Protein

A7 A

&

DR

1,400
106,302

=

=
11,674

variant 75
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842
19,637
4,016

BioLexicon & x| W<l o

entry 7]

o

T
20> BioLexicon ¥

20>

<3t

3
ar

Ptk <
H o] F T,
cell
chemicals
enzymes

[e)
BioLexicon ¥

A3y




diseases 19,457 33,161 Disease
genes and proteins | 1,640,608 3,048,920 | WY EHE /=
molecular role 8,850 60,408 oA 2o 9o
concepts
operons 2,672 3,145 Gene
protein complexes 2,104 2,647 Protein
protein domains 16,940 33,880 Protein
species 482,992 669481 | ™ < (=
transcription factors 160 795 iy Fd= g

Awgol A& 9 VAGEEDe] A2 <E 21>l
o] 107FA7F AR AT SAH o2 & uf Yoo}
H

aFAZT THE §ol7l 4

2N 17
rlr
o
=
Ke)
i

o
2
ofN

oj ol At 54 AHY

’

ol ok kel o] Fel ddete dEEol= diEAl, =4
57715 58 X A5t (ol 5HT2a, BHC110/LSDI,
CaMKID).

ol21gt AJojstitol HEgojo 5EAL W] %%H, o) 2 -2}
7 AddEA] oFE B A-Mixed)? A, 55715 xE

o= B 24(ContainDigit, ContainSpChar)< /\P%ﬁ‘ﬁiﬂr. =1y
1

G 207 olael 7 Golmel A ofolm wANE AFL W
7] f8ll, 5 e AIA oS E2= AHE(AllCap)= AHEEHA
=2
<E 21> AR 4 A4S AF AL Y AL 3
A4 - H 3 £d 34
POS 36 | FAE R NN, NNS, NP, NP5, JJ,..
AllCap 2 | BE FAVF HEA |4 -
Mixed 2 | awst &8 oAF |+, -
ContainDigit | 2 | A X3 oA F t, -
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CotainSpChar | 2 | &5F7]& X% oAF |+, -
Prefix2 - | AFAF 284 Di, Al, Ch, pn, sy, an ...
Suffix3 - | AuA} 3EA#} dia, ity, ion, mia, ncy, ...
| Aol Aol
FirstTerm 2 %}\12?1 o . +, -
) A8 TR
MiddelTerm 2 GAols] ojn +, -
A&E8ol FE5YTO] | Disease, Theraphy,
EndTerm 7 3}
h et e e i System ..
< 22> AW ool BAE HATAS) FvA}
HAE hal o]
-algia pain talalgia ankle
-cele hernia gastrocele stomach
-dynia pain, swelling urodynia urine
-gen producing, beginning carcinogen cancer
-oma tumour adenoma gland
-osis abnormal condition dermatosis skin
sulfa- antibiotic sulfacetamide
cef-, ceph- cephalosporin antibiotic cefaclor; cephalexin

golstiol ARGolY E gE 54
oA e AHgaTHE
3 Feaz A

A,

&3kt

HrAL7E 7pA
HAke] Aol
SEUER-S 0 E

o

279 #AE

2 o4 oo Bz TAR AR

_34_

[e) H >~
FEHOIDE, 54 Bopd

22 (Prefix?2, Suffix3)= At

gofol taiM x

= Holt}. olyldt g5 HFAN HuA Y
Edg onE zle=t <F 22> EAH F
on| ¢} dF HoAE

A= AL

A go A}



o). 7t Bope] AEgo Aduith o] AWM LpirolA
bol et ol A(FRACIF]), kel ot o AMEHA o

N

:.Aﬂ

o] ©Ao]Ffolth(<i 23>

al

K

4l

66
27
18
12

E ©Ao]3

63

22
13
11

M ©HA o] 3]

F ©@A{o]3]

0

oo
therapy

treatment

surgery

technique

o
ﬂo
!

el
o

J)
o

o

B
[ae
=

&

Bgol 3 vhAn

X
o
ol
iy

‘oo
il

I A do] Homg thalo]3]

ofueh, FopguE A4

HH
RUN

il

REE

fite)
;om
P

E 2=
= T

A}

=
ES

o A7 A
il o2 714 ol FHl

9|

T
T

SPEEDE

SJJRER=AtE

=
=

2l

o] §5o} Aol

o) (Hodgkin Disease), (HODGKIN DISEASE),

(Hodgkin’s Disease),

(Hodgkin’s disease), (Disease, Hodgkin)

g
L

7+ o

A%

1
| .

A ol A

FATE $fellA

)

B
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3)

il

A

=13
=

groleh Fo 4ol

e

—_
fife)

X

o

A RAT

13
<1

5|
“

37ke e B

2

T
ey

sEoz FEEAT

o]

=
=

1(KEEC 200913))

EAGA

<]

& A9,

(2) @Rt ARG

AgEA e B,

L
A

tel (1) @b, &

3}ts
o ©

(3) @, b =

ﬁo

JJo

F1- 3 =
2)

Ad&
¢

up

CS

KO

87.23 | 7594 | 83.92 | 67.61 | 84.59 | 96.42 | 76.17 | 80.03 | 89.73

B, 1

B
Vv

87.23% = 7}
bl e

S

o]
il
o

O

A

ok (D9

AT (Do) A4S 9| ¥AA Aol

KN
=

Fol @A

5]

H] L

o]

b AFR 3 Aol

7:5_]__

o)

Kol
=

|

o] Wsta = dlegEA T AostadEol £3%

75

L
L

13) KEEC 2009(KISTI Entity Extraction Collection 2009)

8303 EAZo = A

A INA 21,1425 E3e}

F o,

S
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T

25>+

3T
It

<

o

o

A e
22.92% %

[e)

T

g

=

=

(1)¢] Gene

AR ol tha o] 3

E 54 (29 Gene39.24%, A

s}

=

ox

K
o

]

A el
%= 759%6785%AF])

T

<)
yal

— =]

&

o <4 (F1

o] A 22004 27

\_N,.yo

Jo

el

oF
il

0
iz

o
Vv

88.68
91.69
82.14
83.16
83.14
84.53
80.64
84.77

o
a

=
81.05
41.04
80.54
69.58
62.26
69.18

F1

36.07 | 48.82

79.11
69.35 | 58.48

67.48

54.12
66.81

95.87 | 80.42
9294 | 35.36

95.83
79.70

87.14
86.29

95.07
91.06

A&
79.50
34.24
64.58
77.70
75.19
87.14
70.19
73.11

74.65

74.19

25.00
22.92

59.32
- 37 -

90.48
71.88
7391
82.06 | 65.71
75.69 | 46.50
79.29

47.85 | 86.89 | 49.62

82.67 | 82.49
57.91

51.22
39.24
83.59
55.94
65.65

)
87.78
60.53
84.62
84.13
64.71
69.35
64.73
76.47

A

Gl

Disease
Drug
Gene
Organism
Protein
TechTerm
Others




9. & Fxdf 7]

HoAFoA Ad A" A F RREor FAHET sy
© &l 24 dHEAE d2skE AlxFelal e b A2 H
ALl ddolE Fe Alzdelt. HAAE g A Az
(anaphoric pronoun identifier)o]gtal il FAE Aol AH A
¥ (pronoun resolver)o]gtar 3t} FAL7E i AHPRP)# L &l A
EF gigols oyt & A Wl o' delolE THrA &
WAL EA0e = Aot o & 5 &3 “It is important not
to give up’olA T AMagAE 71X A = i Alolth )-89
A2 Al2=dlE EFAE gHARPRP)S ©@o] FolA tigolE Zbo}

W= Aladolt

<E 26> thgo] 14 Az" 4L A

=z = ] ] 5
T 7 7 - B -
3
o Wi—9, Wi—1, Wiy Wity Wito, Wi—q Wy WWi4q
= 4 ticor ticas tis tivas tivo, Loty it
= AF
timotioati tioatitiv1, titivitivs

thgo] 12 Azl ofafA  AdAlE -8 th™8 Al(anaphoric
pronoun)& W/ oz Ao E AASI= Alzwlo] Aol A A
2glolt}, ol o] oS B 27he & HEAL ‘them ¥ ‘it'e]l
om Z}7zkeo] A o]= ‘Those figure'$} ‘the government ©]t}.

<E 1d=1 Those figures> are almost exactly what the
government proposed to legislators in September. If <E id=2 the

_38_



government> can stick with <E id =1 them>, <E id=1 it>
will be able to halve this year's 120 billion ruble (US $193
billion) deficit.

<3 27> A3jo] AA Al=¥le AF T

= _ﬁ. z]_ A
A AR A obdA|
- £HAA opdA]
- 3179914 ojuA)

o AL - AANGARRIA] ofd A

- A "o F
Qe el
- Is indefinite NP

s H - Is Demonstrative NP

- S/ dojo] FA}

EREE

- o] " AEoA] 2HAlo] L2 34
% A - AL TR el EA A
v g Alel $H 7o) ©o] Ad

el F=E s AT A HEWHEA AT FHe
% ARSI} FAF ARE ARSI oHHe] S SeA <&
< 265014 we HEHE

Abolal ¢i= tiE W ARe] FARoITh AQlo] SEol™ w o] ol |

Haol 24 Azglel ALHE 42 AT g dRAel o

g oAb, Aol g A, g HEAkel A3 Atele] @A
Ad A VHA R SR 7—.”#01] el FAR A, 913 AR &
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zgete] AFES A Aok AN AZEY] 7 R @
i, 1A kg S AR <l ol2fd Ade] BE 3t
&) Adsts A AN Erissing, 7|E AFSS Faslel
AR e AEEY BES Adeta, 244 EfdA AbEH
= A X o]5(information gain)S ©] &3} A A="S

ek A JF{S <HE 27> Ze] AAF

2 AFA dEdo] AAES 93] TCM(twin-candidate model)
= AHEET TCM &t ALet 242t e] 1 AHdsfols Abo] 9
WA YA HFE AP E AAS= Ao ofyEt F FH A
oA=7e] AL & J=F Edgd Zolrt. TCM oafjr e
o] W HIFHoR HAPo|E AAs] flEiN FERE7Y BAS
SHA H=d AA WlHedlE A 7 7HA Wl EAg

A WA= 52 Z= A (tournament) WH O =2

Aol Fuoh ofd MElEA e Fu F 1S Aegd g
Agee Wejolth, mE SRS AdHo] Wil Fush glol
AW ARe 2ol Ui Aol Holdol 9t Fust AHow 4

n
(L
N
rr
r2

WA (league) WO 2 RE FTREO s FA
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o AL THE AH
ose figures|, the government
1 Those figures], [2 the g ] 10
(6 them] [1 Those figures], [3 legislators] 10
em
ose figures], eptember
[1 Th fig ], [4 September] 10
ose figures|, the government
[1 Th fig ], [5 th ] 10
[1 Those figures], [2 the government] 01
the government|, egislators
[2 the g l, [3 legisl ] 10
[7 it] [2 the government], [4 September] 10
the government|, the government
[2 the g I, [5 the g | 01
[5 the government], [6 them] 10

qgo] T2 Az A=delAs qeagAsT e A9
A8 B Nes 4% Auw A8dn, Ao 44 4%
ol m ATk A7 k= WA B AN viE g

Ape] GOl i no DjRTUEAE FolA Addols AsaA ol

)

=
=
5 A
22

% o gUEA 24 Aswe
2 Aol 24 Axge A48 AvEA

o @7t 1z Agd Aot

oA FHS s
[1 Those figures], [» the government] 01
[1 Those figures], [3 legislators] 00
[7 it] [1 Those figures], [+ September] 00
[1 Those figures], [s the government] 01
[1 Those figures], [¢ them] 00
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the government], [3 legislators]

N

10
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[ I [
[> the government], [+ September] 10
[> the government], [s the government] 01
[> the government], [¢ them] 10
[3 legislators], [+ September] 00
[s legislators], [s the government] 01
[3 legislators], [¢ them] 00
[+ September], [5 the government] 01
[+ September], [¢ them] 00
[5 the government], [s them] 10
Aol
[+ Those figures]
[> the government]
[s legislators]
[+ September]
[s the government]
[¢ them]
<3 30> th&o] Fxaha Al=H
R giha= X3 2] 5
o e w A o 8-t *E A} L:‘SE g
A|2=E A3} Q14 &
AR EH 676 610 57.1
A A 676 610 37.5
<E 30>E AFEY FAXIEA v s
BEES Hole RS & F Ak o 37
FuE el FAo] Yofrel wet Ay ] o]
ol A st Aur} 00O R 24 o) o] v}




<E 31> Aol AH A2de JFE

YauEAel Sldaols BesA AN WA S ARE (%)
676 526 83.13

<E 31> CEUEA A4 Azge] ARE o g4 2 o
SUlgAL B doR Ado] A4 AxNS A8z Aol
<HE B> AWRY g EUEA Asgel A AnEe oego] 3

3] 2o AL 4 F JdH(HSTE 83.13%). °o)H 3 olF=E &
AL AR A 2"lS AFSSEA] &, BE UIBALE Uz A8
o= AASE, YEdEAZE ofd AS+= HF AYE vt “007
HEE Aol A A2"e FASAT HFE Al2"He HTe
<3 32>9F k. <3 30>olA HAHE dgEuwuA A Al~"HS
AR Ao} AA Alz=®E HU ¢ 6%4E =2 AIES HAUY
B AP s HFHoR g YA 2A A 2ES ARA e
A AEA S A95A Y

<3 32> EHWAF B AEHS AXA G Al=E ASE

Hajols FFA AT

2 mALe] &= A= (Y

- & ALY 5 A ALe] = 93} 5 (%)
FARIEA 676 426 63.01
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10. 28
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i
=
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To-

i)

ojo
nR
X

o
"
A4r

7] e

71 (TechTerm),

4.
7427 (Gene),

H%i

LY

1 (Protein),

Hk 7R A& 2" (Person), A" (Location),
=

\l &
|

ok (Drug),
o

7] 7 (Organization) 37§
(Others) 771 72 AA

(Disease),
(Organism),

To-

B

ol

i)

TO
)

—_
fife)

o

+

o F Al
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