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L 2 A9 99

[(A%377A4] - @

=, hycho@kyonggi.ac.kr)

> #erlside] 24 7Y ddF = FAVE He 84 F
PLOT(Person, Location, Organization, Terminology) ZFe] 2]u]%
AAAAE Asow FE= dHVes JiEsta olE A& 3tst
7] AF g Aol drols B,

> 71&e] F2EY 7de] 7HAL e £ P A AR A
Ad FA ALt A EARNS HAasE 7 s o3 ony
o FAIEE A 1H T F U= AR WS As FF A9l o
A7 7= T Al tgk Ao r AAlE & s A

> ZR2Ao 2 dAZA msd JAZ ol e wokolnE 85}
E 93 B2 =¥o] oY o= Algd.

D e Axge 7lego] 1He #AAR FEHS FA v T
Hokel 7 WIS dSsAdY, e 2ok AN FEE dot
gt Hol= 282 & As A

2. BaAel A4

> AAHoR = FHor AN WAL WS HAsT 2
w3ty 7R Mgt AddAE Aol 2a "HolxE =40
A+

> =au 1 9 a9, a28a e Zlsoe] mie AAA R AN
o] S+

> B AAAH R olafd = Qe the dAVE FUHEW KA
W&ol Wrp Apaola ddxow nekd slow Atgd

3. @S e AA B KE ALE
D> @A77 = ALt w2 ZA7F Qo] HolA Wk Hrh vk
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AA L 7% AFel Fssrid X waAeld Aun ATARE

o 2AH BE

B oRnAdA FAE AT AA7EA RS dE >
F Ee ATUACEE, 58 Bol mExHelol ol wwi o]
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1. 71&

kAol Ayl 2 HAE wmlo]y  FopoA AR FZ(Information
Extraction)> 34 ZQl G0 g AAHIL vt BR FF9 HF H3F
= HAE A ga2E dolE WA ®HlolEste AE HolHE 5, ¥
s5t7] flelA HAE o EAehs T8t A#A JE ARE A
sk Aol th30]. [Bl]elA &= olddst X F5F 7|eS FASIE 84 7

=24 (1) NAY <24 (Named-Entity Recognition), (2) @A F&
(Relation Extraction), (3) t&¢] 3= 34 (Coreference Resolution) &
S AdFsta Uk o] F BA FELS dANAE P dolwT) =2 w
Lok= Q1A AH30, 31, 321.

AAq7tA HAFEY AHes =ol7l #EA oEt A= g
(Supervised Learning) 7]|4¥Fe] #A] F= 7|WHo] A/MEAY. o5 (1)
72 7] ¥F BFH (Rule-based Methods), (2) A2 7]4HF wWW (Feature-based
Methods), (3) #1@7]%F "W (Kernel-based Methods)?] A 7FA 3 o
2 EFE T AUtk olE T nlaA FHo JidE A FEe S3hd
= AMEA FAste] olE 7Iwte® X AME 7] Al(Support

achines)oll A -&3sl= AE7|HF whH o] gyl F5 vy Qi)
o

i

9|

Ad &

HEo 2 F7F B7hAQl 2RSS Aggst &3 A (Composite Kernel) 7|5t
BAFZ 71 Adso] mlg Hold Aoz defx 20, 28]
2 AFeAe= #A FE2& A 7S dFHY =2 A5E UE

9 TE Y AYS $3@ AuY TE Ed ALS ANk E T
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A A= (syntactic similarity)2} ©13] ¢
(lexical semantic similarity)E& Aol &HA o2 Absto] o
= AR AdSs aekskdt =3 &4 Wl
predicate®}  argument 7+ on| A4 FxE
PAS(Predicate-Argument Structure) W&l A= AdS Agste] &
Alee S Ads e Bk

2 HIAY A4S T 2 A4 2% elA BAFER A-d
& Aol A AT Erh o]ojA 3FdAE E AFA At 9
M ARE 83 BA FE= A2=ge sided disid AHRra 4% A
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N}
r
(A
0
-

A =85 7| W #A| FE (supervised relation extraction)< 19971 &of 7l

¥ MUC-7(Message Understanding Conference 7)°4 S0 2 =¢

i
mﬁ
e
N
Jus)
.
o
X
_{
e
)%
D
3
g
5
D
=
>
=4
=
=
ey}
o
—+
5
Q
&
2
B
o
\
[
o
>

jri B WA FF 7IHEC] AEEHASH, ol A 7]Hol
e EFekd =ZA (1) 7F3E 71¥F W (rule-based methods), (2) A&
719k W (feature-based methods), 1¥]a1 (3) AdY  7]HE W
(kernel-based methods) 2.2 &% T},

24 71dE Wk o 2 4 Kambhatla (2004)+ Hx==Z FHu dEZ3 »d
(Maximum Entropy Model)S 7]HFo. 2 Theksh el o33, F+i4,
oqulA AHAES ol&ste] #A FES AESATH3LL olF VIvte®
GuoDong et al. (2005)= A AW ¥ 7] Al (Support Vector Machines)&
&3t o g AdsE Ad AEE #A FEFo A& H35]

o9} fAFSHAl Zhao et al. (2000)F E& AF AHS FREE FEsL

Ad 719k 71H ] @& Zelenko (2003)0 4 A A
o TR B4 Eed] g FAES AAHOR FYtE A% BE Y

719 (contiguous subtree kernel)¥} 3]4 H-F E7 #d(sparse subtree

_11_



kernel)®] + 7k4] 7% Eg AdE actstal, ol& F A ol #A el
Agste] w9 =2 Ass HAT36] o] AFE 7o = Culotta et
al. (2004)+= ¢+ T Ed¢(dependency parse tree)o FAIEES =A T
T e ALES MEsd e, HAxE ACE ZAAdE gido=m A3sA
oy 1 AEe vaA SQkth30]. T3 Bunescu et al. (2005)% [30]<€]
AdE FAste] o & EYE FF EYE £¥sa, 4 WY -‘ﬂ
< W ARE dPder A d5E A [B0ldAERY ¥y
5 AAT31]
F Loll= Zhang et al. (2006)¢] Collins and Duffy (2001)o4 A& Al
St T Ed] 719 (convolution parse tree kernel)S 7|HFO =
g 72 AE Arel VEL] A Ad ARE A & 7E
)2 A TH20, 28], E3 GuoDong et al. (2007)2
[20]ell A A ¢Fe 2 E] Ao ZFAA7] 7Y 2 A AR 7IHE
5}

f

(composite kernel)

|

ggete] MA A FH FHAE xdete AEE EY AYS e
JAH28]l. 1y T 71 BT BA '] i R AR Ad9A
oA AzstE MA AE FrRuke SEozy dwty oz 2H 7t
71l A FAetaat YA HA FES AT A"y 29 tgAd 4
EQ] 2101:?(4 XJ&O]] q]sl— 3?-_‘:_

ATl A= olelgh 7Rk
SA4e taiA AuEa, A2 & RdE o] &ste vgd A
<N

ggoto] A FE AaWe] dees FEATILA T

_12_



2 #Ysta ols 8 EfE 3 Z(axis) 02 HAARAIF)
o ZM MY FF Ed A MALe HE TS FAStE Ao
oo W AW TR sl WEI 54 WEHZ AARY WY 33
o AAE TE EI A 4L 15 2 AE ARTFORA fAE

=)

Eg Ade s Ef 7 Wyl wel Vishwanathan and Smola
(2003)¢]  [15]ell Al Alekst FREEF
Collins and Duffy (20017} [16]o14 3L
Tree Kernel, SSTK)Z y¥th FEEZ 7|H2 F/] ol 4 54 w=
o BE A kER FAE FE EYE s Aot mEA EE
BR e o9 24 m=2x 44 Ed9 9 :=E(leaf node)E 7}HA]
ofF atm, 7 A grHe ujE A Holop gt o] whajA F-EHH
Ef 7|ME FREY 7IMEY © dukstd WHoRA 5 R EY
7b =l AA ERle] A :=Z(leaf node)E 7HE Ho & §loh ohA] @

A, 8 AR T AT Y, 57
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| NP
2 I 2 | NNP | , || NNP |
1 [

| IN I | it & | Ramstein | ; | | Germanyl
at ] NNP l 5 ] NNP l

T T T NNP . I NNP I
Ramstein l ; ] Germany

Ramstein ; I Germany I

(29 1] F2E 7oz ed 73 Ed

e

i

[2¥ 1] “at Ramstein, Germany 2} A XA} o thsjr] HEE
7IHE A&ste] FyE FREY JAFE HATd [2¥ 2] “at
Ramstein”o] et= HAA A7 FEHFER 7|Fel osiA 8%+ BF
l PP | | PP

|  e— |

BN N

N IN NP
A = at ] NNP]

I PP IN NP NNP
- | 1 |
' Ramstein
IN l NP I l at | | NNP | Ramstein
I

T odE e B
A & T7E EdE

7Fe] sltel 2o ANATo M, FE EGs F7F Yo
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ACAEIVACHNACHRAEN)

f, (T ) = the number of subtree, € S, appearing in T

. . ]
S = a set of all the unique subtrees of the entire tree set. (4 2)

2 (2elA TE ADE TR Ef T Yo EAetE [ HA RE Eg

o 28 wrg Agad g 2(5) = o0 gy 7ze ge N

o] 3] A WE(sparse vector)® EAE F o, o]E 7HY fALE,
2k

goe el Maadols gerd el Ka(Fe%) 2 ag
Adats ANA PR nds) WoA A Frd FAANAT ¥
FoAE A dueEd g e Aeksiol, (16, 170 AAEHA 7

Moschitti (2006)°1 ¢J&t™, FEHFEY A2 Heo] FEEDY 714
of HlefA AR FA WEFETH5, 16, 17]. §3H Moschitti (2006
oA o]E T X AGL Wi ANG 5 Ax duFS Usa

3}

o] 2 9Ju] <] AA(semantic role labeling)®l

rir
=
=

_15_



%o
54 Ef TY st 84 E J&FS F = {fy, £, .S & o, AAF
F ) B el RejHt
IENCE TR Rl
={b L 4 4
EE 5 wE nh nE A9 =52 e EdY 3F S E
g s AE7] fEA ot 2ol Alng, n)E A g
|7
A(”l’“?): 21—,(”1)],(”2) (2 5)
i=1
(4 A} (4 5B o Eu A P4 by 2ol Aowrt
K(T), T)= > X A(ngn,) (%1 6)
nE Ny n,ENy

Ny Tie BE 74 2= 43S vt beba (4 6)& 7 Ed
Ty, Tool B A w5 2ol disiM Ay, nof FH%s Albsio
[16]e 7led WE&s vtz (4 6)A A, )2 =3 22 &

[ 1] (& 6)9 delta 35 AAE darg=

1 FUNCTION delta(TreeNode ni, TreeNode n», A, 0)

2 n; = one node of Ti; /| T EgoAe EA =

3 np = one node of Ty

4 A = tree kernel decay factor; /o EZ AL 2E AR}

5 ¢ = substructure division methods; // ST(0), SST(1) A& <lx}

6 BEGIN

7 ncy = get_children number(n,); /AR =2 A= 4
8 ncy = get _children _number(ny);

9 I wETE B Od =Y A,

10 IF nci EQUAL 0 AND nc; EQUAL 0 THEN

11 nvi = get node value(m); / A =9 == #S 7HA
12 &

13 nvz = get node value(ny);

14 /¥ e gh(Tol)e] oW 1S #HE

_16_



15 IF nvi EQUAL nv, THEN

16 RETURN 1;
17 ENDIF
18 ENDIF
19 np; = get production_rule(n); [ w2 EHAATZE LA
20 &
21 np, = get production_rule(ny);
22 IF np; NOT EQUAL np, THEN  // WFef ¥ F A g7 o] A
23 2 tt=d
24 RETURN 0;
25 END IF
2 j ke T ool B Aol 2,
27 /7 =5 BEF FAMEI =Zo|H,
28 /I AERA 2E
29 IF npi EQUAL np> AND nci EQUAL 1 AND nc; EQUAL 1
30 THEN
31 RETURN 4,
32 END IF
33
34 N AAReE AR == A2 ==o thE delta 7 A
35 /AA == BE A AR A4 =S Ud delta #o 7
36 < At
37 mult_delta = 1;
38 FOR I =1 TO nc
39 nchy = 1™ child of ni;
40 nchy = 1" child of ny;
41 /A2 mEEol ek delta 3 A7 TE
mult_delta = mult delta x (0 + delta(nchi, ncha, \, 0));
END FOR

RETURN A X mult delta;

END
9l duE]FolA get_children_number() 4+ A == 3 A2
H A2 w9 JieE AAEAL, get_node_value() e @A =9

HEAFR L, e, ©@o])S whEkekth =3 get_production_rule() &

FE @A wmEsh ANmE o] FRE RFoRs AA AXAA e
ERARTHE =



#He AEA & = dE B0, AWAAY) 1ot A E w, vy
o7} 0ol¥ dA F == RE A4
ofv A(ny, n»)7b 1o] ®th meA ol i E AL(STKE ofnld
o}

mprEto 2 B Ad £"Az A= v gide] HiE FE EE
1o](tree depth)7} A= Zfoldtel wep LAt A hel E9XA
didatr] el =dEAgT F N 2 EUF = A 2
& o] A el wel A gl tigk vjol=r) Aokl ¢ =

l~l

profilin inhibits the || elongation rate of muscle actin :
profilin suppresses | the | extension  rate of muscle  actin !
profilin : blocks the | elongation | proportion | of muscle  actin .
i < REET T

[2% 3] L3 ofufel gk ol 3ol W& 72 E 7149 dAA

(25 319 A #+4& 25 Fdg 9n
PPI(Protein—Protein Interaction)2] #do|Ax= =
actin’< "PREVENT” #AZ mdAst: gtk 2 EFe 78 Fx% »
T oedetnE v B ol diE AE (AR A

o

of &kttt WA [17]o 4] Moschitti (2006)7} 7 4F

gdsta  glom,

o
1

e
Sy, 9 =28 A% N oS W v o A Hus
A 27t didets FARG de Ad g =EeA " uhebA

_18_



9] dellAl  HE %ol Vinhibit”, “suppress”, "block” S FAMEY
"elongation”, "extension”, "rate”, "proportion” ¥} Z-& WAFSo| 3k 2w
BAS EA] 7153 BE o359 s /)@ 3H(conceptualization) 7} ©]
FolA™ 91¢F 2 EAE sidsta o delrbA =& 459 PPI A

= [e] = =
= A2gs FAATE 5 9l

1y

32 AWE B E8 Ad
oAl A At F8 TR EY AU ABH )

s zﬂom. Agdom ¥ TR £g TEA FA4 o0g §AH4
& FAO Al ol Agse ARe Ul Adel AWy T E
2 Adolth. ofdol A E APHAAT T FE 9 on)d fAE A
e () AW FF 2B PASHE olfEe] T AW Y AuE A4
Hata, (2) ol & Wgon ofFEe we Fed wast obd AYA
g FYFORA, (3) olF 12

el
o,
il
=y
M
[m
AL
N
i
=2,
2
ofo
4 El?i',
lo
i

i
[
)
o
av)
i)
oo
[r
il
-
0>~
_0|L
rlr

o

A gt 29 o7 o3 Qde T

o3 Ed gk F2lA 34 (Word Sense Disambiguation, WSD)E &3

o]FojAH o]F QA Y=ul 7|Hte] o3 FoA A LdayES =
A

321 H=d 79 o3 FoAd A

Lesk (1986)&= Abd AoES o83 o3 F9A adx ¢ugdass
Z2 ASATHIS] o] ATl A e MR olRE e ww dolE
a5 Abd AYE FHAA AR FEE "dAES TR NS H
oFRom, o] FpH ZA o3 FYA i daEEFS aLbEAd
t}. o]= 7]¥Fo 2 Banerjee and Pedersen (2002)2 Lesk ¢ig&g& 3
Fato] Abd Aol Al =Tl (WordNet) S &83 dugSS g
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29l synset, gloss 2 AlS HJR7F ]3] S d

% 2] WordNet2 &3 9 7|49 03] FoA 4 dudls

FUNCTION word sense disambiguation(word, POS, context,
1 level)
2 word = target word to be disambiguated;
3 POS = Part-0Of-Speech of the word;
4 context = neighboring words of word;
5 1level = synset level to be considered in extracting
¢ synset words;
7 BEGIN
3 synsets = search word in WordNet (word, POS);
9 IF (synsets IS EMPTY) THEN
10 RETURN NULL;
11 max dups = 0;
12 max synset = NULL;
13 FOR EACH synset IN synsets retrieved
14 BEGIN
15 sw = get synset words(synset, level);
16 dups = get duplication count (sw, context);
17 IF max dups < dups THEN
18 max_dups = dups;
19 max synset = synset;
20 END IF
21 END FOR
22
23 RETURN max synset;
END

9 guEFelA ofF F94 sz F5el AR WA wol, WY w
o) u& g

=4 H
ofell Wik FAL FH W, g FA3E otk A Ay did o
o f=vlelA HAMsE vl synset feel A Eth(line 7). °]=
g @oj7h el A oy o2 ZdAw o] ke Zlolal, o]E Fo

X
=
o

dolo] Ful Frsl /b4

O>’l

A x| 5l= synsetS A= HAS 5

_20_



gaof g}t ol (line 12)914 (line 20)7FA 2] WHEIo|A] o] Foj Xt}
X EA  synset  TAIE A oFE SR Sdine  14).
get_synset_words ¥+ YUF synsetS X dIJAY AYsta I BE
T4 o3 g wrEkgth of7]dl= Folo] HF(synonym set) G oJE
(gloss)&= XEZHe T o] 9] upx]uk Q1xQl level synset -4 ]3] <]
kst HOl S XA kY levelo] 001 &R synsetd T4 o3 whS,
levelo] 1o]W & A synset®] 74 o3l 1 FE synset®] 74 o137+
A= A wrEEtAl ® ol get_duplication_count 3 A whojo] F
W A H e} synset T o3te] FF o E AASIE VlsS TS
4 2 ¥5 o3 7HA = synseto] HF FHo 7 kst
o8 B AFA FET o3 FIA HAh dagFe] HF

Q=dle] 54 synseto] H T

N

T RFY RAES AsE AuE PR 2 Ade b o] E
ag 4+ Ao
Ksem(71177129ﬂ"a7a): Z ZAsem(nl’HZ’ﬁ”G’a)

meNy nyeNy, (};]' 7)

oA7IA Ty, Tz 7 718 48 % EdES Yehdd olsk fiEo A

4 A At A8 37EA wifAEE eatE =, ofel i W82
ok el Azlsef Aot

I AE 5 EY 71E e 49 vy W

P

3
AR | as EE

o Bl djito] HE T EFE9 Zol(tree depth)
o

Wae Al gl B9

B (m
g o
o
2t
i

S B
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gholl digk 71dat= Aert Zotd & A=F @
= A4
ca AY A . ‘E,Tji Z4e A% 7+ Ef 28 BH AR
w7 ol o | 'r::_r?/](SubTree, ST)
o FEZFFEZ](SubSet Tree, SST)
o T EF9 74 o3l digk Jid A Al
o137 Aedlo Ao F4st =5 AA
Tt & a | 0:wsSDol 93t &2 synset LTHE Al
A A} e 1 : %% synset® H X synset Ab-&
e 2: =9 synset?] ZH X synset A&

=i
7] Warolth, AT o R Aseme 54 =E mId mE HAAY =t=
A Ede 3E Ay Eel ASE AL, 44T LndFe oy
oA HER AT
[3E 4] Asen(ny, mo, A, 0, a) AXF S8

1 FUNCTION Semantic Delta(TreeNode nl, TreeNode n2, A, o,

2 Q)

3

4 BEGIN

5 IF nl and n2 are both terminal nodes THEN

6 conceptl = get_semantic_concpet(nl, a);

7 concept?2 = get_semantic_concept(n2, a);

8 IF conceptl == concept2 THEN

9 RETURN 1;

10 RETURN O;

11 END IF

12

13 IF nl and n2 are from different productions THEN

14 RETURN O;

15 END IF

16
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17 IF the productions of nl and n2 are the same THEN
18 IF nl and n2 are pre-terminal nodes THEN
19 RETURN A;
ne(ny) . j j
20 AHH (0 + Semantic _ Delta(chnI R ch,,z A0, a))
RETURN
21
22
END IF
23
24
END
A daElFeA 7HE @Al FES o3 g A FiEolthline

5, 6). o] 98X get_semantic_concept 5= [F 2]oA AATE Y=
Ul 71k 03] oJu] Foly dla RES o]gstd, dA dold sy A4
gk synset2 RHSHstH, gAlo] a Fhol we} FAst AYGES ST o9
Md A A xF(get_semantic_concept TS A|FAH o g AwrH s
Iz

O dA 92 == gH(do]) TAoz 717 me /¢ ¢ == F

™
=)
2
ol
N,
st
1o =
)
dt
o
i
i\

AA =Eo FAF ARGE =& hHE FF

[ 2]9] word_sense_disambiguation(word, context, POS, level)<
Z35le] ABA o] 7 =L 9=l synsetS AA

1 synsetell WalA a WF FE synsetSZ o|F

2459 synset offsetg o3 7 do = Hkst

a2

© ©

5

206

hs

FE A oflE UelE w9 wso waHe] AaEy
TR EY &9 AAs Fuglel F Adel UM 12 oW 02 v
PISth [ 414 ANE SneEel UmMA $Ee Moschitt
(2006)7F 1171914 Ake g3} 5 she.

ol

r (

33 Alwle & Eg Ado
YN A% AH s Fol, Al

A o3 oA AR =
waba] (4 el A AAIE A e gea o

mlo
offt
>

_23_




I<sem(71’7v2’/,L G 0{

Z ZAW ny,N,, A, 0 a)

meNy nyeNy,

=sim,ex(T],Tz,a)+simsyn(7],T2,/1,0') (2] 8)

(2 D 7w (A 8)2 AHY & Ef 7] (1) o9 o H

A= (lexical semantic similarity, simlex(Ty,To,a)9t (2) +52 HFA:E

(syntactic similarity, simsyn(Ti,To,A0)S $Atsle] Ad ke AAbsta

92 etk o9 v

o2 AEY, &

i

l

Z
A

3|
A

A e okl (4 9)s) e,

sim,,, (Tl,Tz,a) = sim(WT1 N a)

)

, il
w Wy ,CICWI.I

2

) W
w Wy ,cchrl

2

W
wely ,cchTI"

2

, il
wi Wy ,cchTl

Q

Q

Q

Cross—comparison) =

o] 5ot

W
wy €Wp, ¢y CWyz

, y w2
Wy €W, ¢y CWT2

wy Wy, ey WT;Z

W
Wy €W, .0y CWTZ

TA s To
T A= okol| A AAEF o]F] omn A o

FAEE T8
FAE AE T 99 wEE oy
A B AFANA A ol AnA FAEe] tE ARHS A

Egle o m==vks gy
o o] Folxl

Zsim(w] , Wy,Cp5Cys a)}
z 1 (concept(w1 »Crs a), concept(w2 ,Cys & ))J
z 1 (synset(w1 ,Cls a), synsel‘(w2 N a))}

Z 1 ( pos (synset(w1 ,Cp, O )), pos(synset(w2 ,Cys a)))}

Ao, wr= o Tl w, 5

A= (lexical semantic similarity)=

ol gk /dA wA vl al(conceptual

HE 3% 93 7lddexical concept)E
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(e De (4 9-D3 (4 9-2014 WstA FAEC (4 9-2elA

T Rge FASE BE dolEe] A B, ) 71we] wol f4

b SRRk Wl 1 RALEE Aol AEEA A= ol

$E2, (4 93N E AE welE B T oweld fAE
ol

(A9 2) EF o319 9n 4 7hyd(lexical concept)e I oo tdh
A=U(WordNet)oll 41 8] synset f & <o, =4 &9 dojs3t 7H4
A A= synsete]th weElA T gojm o] wmElA o2 on A

(e 2)5 7Ivto g (4 9-4) oAM= <ol [ 2]d14 At o3 F 9
2 Ead =&9 N o359 synsetEo] B ET}

A=A 54 synset WA wd el o] 91A R Add 5 Q)

meNg ,m&Ly \ ny€Np, ny &Ly,

Simsyn (’[1’712’/1’ O-)E Z ( ZA(nl’nZ’/’L’ O-)J

.?_

=
N

e

Fin

Ef 79 HA == JQFela, L,E 7,9 BE @ k=
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e vebdth 2832 A(ngneh o) Moschitti (2006)7F #ekgh 54
e m3 g ANY =g JHAE EYY T8 S ET A Al
gl Foltt (4] 10)o] e AAE W& [16, 17104 A8 71&3)
oAtk (2 93 (2 10)el oA, AlwlE R Ef AL vt

2ol md™ & glvk

Ko Tuioa)= Y { 3 pos(synser(sc..a)) pos(synser(vc,.a)

il W
wi Wy ,L‘ICWTl wy€Wp, ,CZCWTZ

+ > [ ZA(”I’”P’LO')J (211

meNg m &Ly

ny€Ngy .ny &Ly,

Convuludcrsal
Comparisons pr'oﬁ]ln inhibits the | | extention rate | of | muscle actin
00462092 0328 1935 13816649 05289297 14731334
e LT - N L
erminal Node e 5 tke s .‘*\ 2L L
> i )"“59 )" e T Py " e - 2o
Comparisons & 2L B = & = & a2
00462092 0328 1935 13815742 05289297 14731334
profilin | suppresses the | elongation proportion of | muscle actin
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HE =238 sloltt. 17l T F oA dE =

Sl ulgk o3 9uy FAEE ALtsta g st TR FERE
7|9k ® A AR E AAtsHA " o] o, T4 A dolES
Al 7k o3 FoA dargFo] A& Hol JiEsEY. g =9
d/akdell e FAE AAE o3 de A S =l A g
gt FAlolth, “inhibit”¢} "suppress’E T U3 o3 Jdom AR

w2

:L
it
=
%
o
ot
rO
1>

A g ARz 2oy “rate”9F "proportion” <

ol A= g2 g Azt 2 A=

34 PAS #9 fAI= A

PAS+ predicate-argument #7| & o] &3l & o] EAst= 7 &
o] Zre] Folwm| g ARUAE Fdske FFolvh el PAS IHE &
AS FAsE EE oo o3t predicate-argument A L] Zoj A,
sastAl A" JHAlE HAIE ddses Ha "9
predicate-argument® T4 E TA €& Yustth oy 54
PAS s1H& &4 WolA Hdsz&ates F A o] AddAE 1383
T 8% Ad ARV Ak webA g A RZTE A HE N
ARk ] ond AAnEE AFHFE= PAS HEHS o &sto] A

2

FES FYT & Uk
PASE ##o] =43l predicate®] argumentE ZA A Shol QoA s
8] & HolARt = Flo] ofYgt EF IS Fstel A9AQd HYE
oA Ea AAolA T thaS Zre=th wEbA predicate$t #HAE
= AR argumentE S 4 vk E3 PASE 7 WY

o W&,
k=l
¥

Azt FA3 one] PASE dutstE FEZ FAS 7] wlE
gl A or =y do] dun 44
Ya gk webs stE fJeke] rR7F Adse
b % = 7tk vA] EeiA PAS

o

S
>
0p!
frt
-
ox.
i,

=
W
rlo
Sl
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dol s ERAoR Sefihe wol sule o] dye] il uEel
Z

[219 5] Enju 94 9] &4 24 A3

oA R wie} 2ol Enju A= TS YdHoR Woly &
A FAstE 7 @]9 predicate-argument WA S B Eto] A 3o}
(@)

2 Y4dH predicate-argument 4] ZA3}pe] zF Ao sk A

[& 5] Enju 54 24 Aol 2} Qo] gk 44

i e A A
1 predicate o]
2 predicate ©o] 9] 7] 23
3 predicate ©o] 9] FHA}
4 predicate ©o]&] 7|23 2] FA}
5 T4 A predicate ¥l 9%
6 predicate =¥
7 predicate?} argument Aol 2] A @ o] E
8 argument o]
9 argument ©Ho]e] 7]12-3
10 argument ©olo] A}
11 argument ©olo] 7| E g o] FA}
12 F7oll A argument T 9] ¢

[ 5l AH3 Y&S veo® “Radon_exposure is the second
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leading cause of lung_cancer in the general population.” &7ol gk &
Al AR [29 5]9 2dA g3 3HA BS Adstd, 4 do] fs’e
EALE A argument 13 25 ztEdl 1 F argument 1S WAL ol
‘radon_exposure’S A A &1l argument 2= T TFE #HAFCl o] ‘cause’
£ A= AMdS debdiY. 24 23] 1A 32 des] 2o
root predicates X dsl= Hola, 4HA FFEHE= 28A < 3HA P&
A gk Ay e Ao R A stH Hr

Enju 3A oA AgH A3E o] &3}
A azE agd [1F

ARGT

e G
ARG j |_spao ]

ARGE

T
ARG | ‘

‘ ARG2

[29 6] Predicate-Argument ¥4 L& x

(137 6lolA AAMoR £ el EAste T AA el fovd
#AE EASHE PASHS FESe] AL TANE (19 71% 2k 3
4Eel AL ¥ AAZYH A5GEHE G2 AAZAA

o e Fod oFH AU swow WA YA UeS % &
STk A @ W ARy @ Aque T oA e 45HEE FE

shed Fad AdE AgE 4 o

ARG ARGE| |ARGT] | ARGE

[Z27 7] PAS &

AnA o AA 13 AA 29 BAE F AAE FANG BAZ A2



T Utk webd #A EE2 YEvs
o7 Adw &85t
A A 7Ee] AAFE FESE BA FF A" 8% 5
Az ZFg3l7] 98iA predicate-argument %,
= [29 TlolA s E=E2 AAH= predicate @9} argument T,
predicate®] &5, 18] 3L predicate®} argument Afo]9] A HolES o]
&sto]l MY gS AAsk 2 o] ME gS SVME W 7Ad
< st RBF 7d& ol&sto] oA 55 sk
oo & ATolM &&= TEFT HT

B F% A2S AL Qo] ol @ shA MBS A3 A
s Zlo] ofUel daow A Adael wehd tad Ade xiol
et M B ATt TE B8 o8 Y Au, 293 PAS
e 2 TRE ARE ST S s NS AFFoRA A o
ol Ht AAMY AP WA FE ALRL AT 5 YRS H9
o,
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4. M9 A

[e) T =
9 sy Yalq thETh ofzld Al ek Ay A
SH 2 Aol Alzgle E3E o] BAsE T

12} 71(CRF Chunker), ¥4+ 87 (CRF POS-tagger) °lth. T#&

of AL B ATlA PHY Asge ARHom Husa o
o

ooy

o
M
1%
N
N
2
N4l

i

k1
ins
_0‘1'4
£
>,
>

+ Charniak Parser!), Stanford Parser?), Enju Parserd%

glof ol A AT EE theFd FEHje] doAd FE& HdA AT

S

|

8 a
N2 2&
Al Xx=

:II"E' XI' = Them
{ Pruring)

B4 8l HE|Ao]
AFI

R

PAS I{E 52

ol g@ TR BA Ade TE A4 FE72 d4En o474 v
g wAE AAe B g Fu TR ARE olgse TREe

predicate-argument ¥

R

7FA 2] 7] (parse tree pruning)E =3 dch 1

1) http://www.cs.brown.edu/people/ec/#software
2) http://nlp.stanford.edu/software/lex—parser.shtml
3) http://www-tsujii.is.s.u-tokyo.ac.jp/enju
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Ae BAste] PAS WS AT o3 A FH7= B Y@
b Aol AAT A4S FAM AHHE EAEE 2L AT 4R

=
b A 24 el AT ol Hes o] &3 At

o,

m
)
i)
=
v
il
—
oX,

ol
ol

o1& AAstatel BAFE 4§37 A wEOIh

FREH A7) daAA F o Fadwsay, ol AL 2014 &
AE oA Ad F5e fAE 24 45 FYAD B 2
S A% S Aol BERF B ARES AN AAA T8 E
o AREWe Wn AL AN 44 Bk 20l E T

Tree Pruning . F1
Details .
Methods Ranking
Minimum Complete | T2 EZ2| O™ = JHHE =3sto Y= ;
Tree(MCT) XA XM HE EF|
Path-enclosed | & 78 & HZASI= %A FZ2 Ljo =gkl 1
Tree(PT) BE Eg
PT O|M 7|XF(Base Phrase) U EAHHEE
Chunking Tree(CT) Oil 1 2R : jiE i 5
Helgt 2= WE =E5& MAHS EL|
Context-sensitive | PT O|A ZF= N9 X&F LE StL}, &= 3
PT(CPT) M2 &5 LE SILIE FItot Eg
Context-sensitive | CT O|A == JHHQ ZE L E ILE, 6
CT(CCT) HWHol 25 LT B|LIE HI4e Eg
PT M B2 LE Sl X}Al =7} 2+zh 17
Flattened PT(FPT) | ., ol i o s
#o LESS HAEAM =E K<)
CTO|M B3 L& g XfAl LT} 2bzH 17
Flattened CPT(FCPT) | _ ol s o P,
#o LESS HAGEAM =E K Q)

o] TolA= 7+ sHA7le] g AW} ko] ACE 2003 4% e
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: !

The espionage trial ofé U.S. businessman Edmund Pope is under way in Moscowi

¥] Entitics 1¢

[29 9] A & EE ¥ PT 7|dk 7IA A 7€ & Eg

Ao Aol wef & Aol = 7IA AEFHomA ols W FollA
7 Aol w2 “H4=2 ¥x3 Eg(Path-enclosed Tree: PT)” 719 A
& 3} A o =i 9= ACE 2003 EE RS ikl
“TheespionagetrialofU.S.businessmanEdmundPopeisunderwayinMoscow”
b 2 tg 7 24 Ege PT S AS3S o 4= F
T EdE dAdeow AT 2ol B bkl o], PT= F+ 7HA
oF 1 A Apelel EAEtE "dolER FAE FE TS did A
T2 AERS @730 U] ARES AASA dot weba 9o dE

7ol “U.S.businessmanEdmundPopeisunderwayinMoscow” & A% 2

_33_



om Fgstel ool TR EF ALE 4NN ARHoE FHF
T Eel AY, Awg T8 2 A4, PAS AE AR AYE AT

G| Zo A HIWHEHA &= 9=l H APIE =l vz A
7o g AFgsta e AXS WE/FHste] {LASAT FHY dE

Azte) J)ed P4 RES R
gel w717 Fejw e ges 44 A4 2 vE R4

oM e ¢

ofo
s
o
K3
X
ofo
i}
4
%0,
v

4) http://www.csie.ntu.edu.tw/"cjlin/libsvm/
5) http://homepages.inf.ed.ac.uk/Izhang10/maxent_toolkit.html
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o] HollA= & AT At P ES] Aes sty AEA o
& TSR 7|k AF ARE AAG 58] @A 1 A 48 4
9 (Protein-Protein Interaction Identification)¥ 7t o}ujg} tf5 =72 A 7]
ko] whld 7 A5 28 B7(Protein-Protein Interaction Classification)
AFE FYATh AWME i EY Ao AAAR] A T dof
A Aol A ALE¥ Five PPI Corporas
olgstHen, PPIC AdS fsliAe oF 25 T/ AdAA 284
Biolnfer ¢&X& o]&stAth & AFeA Fotd viEZ+ ol HE=E
AesE Aol weba vlal tigde] He A8 A7t gloh =8 3

srleRdel  EAsts ANAA kel AnaA AE FE
A

fz
N
Ho
o
>
N
(i
{0,
=
=5}
)
r o

(Place-Location-Organization-Technical_term Relation Extraction) 3¢
S 984 KREC(Kisti Relation Extraction Collection)S A}A|% o=

Hoha A% WhE Fashar

PLOT (Place-Location-Organization-Technical_term) 7+e] d#AaAA F=
T2 U, ofg] HolA B Ao Ao ALgs A FH T
T Aol el A A gk

511 @l g A5=g A BgA

gy AJoag A Age (22004 A% 5 7hA e PPI 2B E
Ao 7 aedet. EA44 02 “Five PPI Corpora®”#tal o= o &
52 H3> AlMed[23], Biolnfer[24], HPRD50[25], IEPA[26] 1]

6) http://mars.cs.utu.fi/PPICorpora/eval-standard.html
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)

TAE &E

o}
=

BioIlnfer?

=
LA

1,10071 ¢
o9 A (protein

@.

2o F%

o)

gl

.;L

ok 2 (individual

d

A=A o] Hof

!

By

protein),

e

el il A
complex),

E A (function

< (protein family or group), 71%

w2

)
B

o}
N

Fol 2571418 BA /=2 o=

A5

property) 5 FEo%

=
K3

> —
Al =

dl

el o= 7pA A

Ao A =

o}, 1
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= X

A
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wel whulg
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7) http://mars.cs.utu.fi/Biolnfer
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Ea S el

TE HolFrh

[% 8] Biolnfer X8l wud JE28 7 % A6 A%
Relations and #lInstances
56
205
Amount 39
12
Full-Stop 1
Dynamics| Negative 48
(190) Positive 80
Start 7
Causal (1,658) Change (1,599) Unspecified 42
Location 255
8
) Assembly 788
Physical Break-Down 14
(910) Modification 44
(100) Addition 56
Condition (3) 3
HUMANMADE (4) 4
95
15 A (125 Equality (30) | 30
27
Observation (55) Spatial 7
Temporal 21
PART OF (318) Collection:Member 256
Object:Component 62
RELATE (87) 87

[¥ 8lollA Ho] oltol A AbE3F Biolnfer H-& Hg ol 7l
BFeAEE ATHOE FAAHY don, HAH ALY TRE T
7FA o) th® Bk AT AE 7]F o' "Assembly”7F 7HE B 7887K¢) <l
2" 2E 7FA 3 9)a, "Full-Stop”ol A5 1749 JAx=®"2E 7R3 9l

8) BioInferoll A dojst #A(CTE2E
% 879 #AE A5 e
Ztgol = F BAZF YERYA

§) 2E=4+= "NOT”,

% Skt

“REL-ENT"& 23}
b, B oATlA 24T At wud e 45




o AAAoR B o, adso] AFdde] Asta a1EA] 2 BEE
Holi gty webA 2E 7 Al A= 874 (data sparseness) A
7F @Ay e 7bs/dol g =

[24]ol 4 AAZF  AAE  Biolnfere] #A 25 X|(relationship
ontology)g& Tt @ ==52 #A E9](relation predicate) & X%
gal Stk ol= 54 #AE sk vhdd FHY FAF Z& SAT
E Uehd Zoltt9 weba wked o] B 2EREAE e Ef JHE
%‘4@, o] EdlE ¢ [¥ 8ldAl B #A F3 ZF (relation type
g 4 k. [3E 9]l A
A 2E2A0 i

b
I
fr
Lo
ML

[ 9] Biolnfer Relationship Ontologyol ¢ +=+4 w2 74

Level 1 2 3 4 5 6 #Total

# Relation Type Classes 4 8 6 8 2 0 28

# Relation Predicates 4 6 20 7 26 5 68

# Total 8 14 | 26 | 15 | 28 5 96
# A @ ko] Bolnfere] A LERAL F 69 el
96788 ==t S8, olF WA +¥ FTAE= F 287ola, dA =
o= 68700t AFelM = [ 8l vk #A FJgs 7Iee=w, A
A 2574A 8] A BA FE FH st HAAS FEFE AAS] 3 FE
A e BA Ao r AR VA 2eAE EAgste] =9 47H4] He
AE ol gste] AdS Fds v [ 8l UERlA @gkon

g

1%
AL A FoE TgE A WIS AESAL ot Ee olF

o BARG L AFE mAFT

.

N
N e
I

9) o9& Eof, [# 8ldA “Negative” #IA= “D OWNREGULATE, INHIBIT,

SUPRESS"e] Al 7FAe] #A] wolEs x3sta u%, "Full-Stop” #Al+=
"HALT, INACTIVATE” o1& 33t} #A g LH o [24]e A FolE 2= 9
t}.
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[32 10] 2Pl 2188 BARTE TF 9L N>
A A& i #4A F
RCP L1 #7339 =9 A4 43 6
RCP_L2 | WA 7419 #A [ 12
RCP L3 (Al HA FF7kA1 9 34 A3 22
RCO |#A Fgx vtoz A" ARG 25

WA T R e Ade WstE S48 fsA B A=
Aok 2ol M2 b2 HuA(granularity) S 7HAE A A 47HAE AL

g}, olo] W 4% 24 At 5504 AWEL),

513 PLOT %t &34 = EoA

H Ao A= PLOT(Place-Location-Organization-Technical_term) 3}
ATAA FF S Jrlesd FodA HE 5o s AduH
AT FA7IE #d FokR gAY ST AW £ Aee
7229 NDSLo A HF38lal Q& sfeetsA 2 AA3A

PLOT <+ <d#dA F=9 A5 H7FE A% dz2eEA94
KREC(Kisti Relation Extraction Collection)S th23} o] G35}
LA Y7l e FAE YAt EL00A A7 4 Hol ZolA 20004 %
o] %9 FAo A FAATI7E A 80% oldel sEEE wAES A=
2 dojz dAste], AA 11,1878 & T st = SCI,
A&AF, 2577 5 A8 7HA 8A2ES 3ot FHs AT A A,
ejetEA Tl AEAF(Impact Factor)E 7|22 A9 5052
A sk Agk FolA WE 2F9o AV|7F HHxE A7]9

C=A, 5Y
= ok AA, e =rt 20000 o] el HAl &

A A FolA TR 7 25%9] EAE sl

AEH o 1031079 BAE Fhsdch AAE A= (% 1119 DTD

= T A 12l 9] ABBAE ARESEe] Bl A&

]

|=]

10) http://www.eurekalert.org/
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[ 11] KREC DTD A X

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

<l-- Overview:

DOC  := TEXT, NRLIST
[attrs: did]
TEXT :=TI, AB
T = S+
AB = S+
S = (PCDATA|NE)*
NE := PCDATA

[attrs: edi, co_ref, class, nn]

NRLIST := NR*
NR := PCDATA
[attrs: rid, eid_1, eid_2, rel, psv]

-—>
<!-- DOC element consists of TEXT elements and NRLIST elements that is
relations within TEXT elements. -->
<!ELEMENT DOC (TEXT, NRLIST)>
<IATTLIST DOC

did CDATA  #REQUIRED>  <!-- document identifier -->

<l-- TEXT element consists of TI  element(title) and AB element(abstract).
<IELEMENT TEXT (TI, AB)>

<l-- TI element consists of S  elements(sentence) -->
<IELEMENT TI (S+)>

<l-- AB element also consists of S  elements -->
<!ELEMENT AB (S+)>

<!-- S element consists of NE  elements(Named Entity that is an science
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and technology core entity.
<IELEMENT S (#PCDATA|NE)*>

<!-- NE element has information of real entity -->

<IELEMENT NE (#PCDATA)>

<IATTLIST NE
eid CDATA  #REQUIRED <l-- an entity identifier -->
co_ref CDATA #IMPLIED <l-- a coreference identifier

class CDATA  #REQUIRED <l-- a class of an entity -->
nn CDATA  #REQUIRED> <!-- a normalized name -->

<l-- NRLIST elements which is a  collection of relations is consists of NR
elements. -->
<IELEMENT NRLIST (NR*)>

<!-- NR element has relation information of between entities -->
<IELEMENT NR EMPTY>
<IATTLIST NRLIST
rid CDATA  #REQUIRED <!-- a relation identifier -->
eid_.1 CDATA #REQUIRED <l-- the first entity id -->
eid_2 CDATA #REQUIRED <l-- the second entity id -->
rel CDATA  #REQUIRED <!-- a relation class -->
psv (0] 1) #REQUIRED> <!-- active (0) or passive (1) -->

[ 12] KREC d#4344 AR

No Relation Name No Relation Name

1 | &8/4 &3kt (use, utilize, | 21 | =<}t (help, assist, aid)
apply, employ)

2 | W3}/¥ A st (change, alter, | 22 | AF9 4 &4 (business)
modify)

3 | ok71/H /A =3 (induce, | 23 | €94 A4 (family)
stimulate, cause, have, get,
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make)

4 | Zx/AA2/ WA H(produce, | 24 | 1283t hire, engage, employ)

make, create)

5 | 853t (get, acquire) 25 | @8l th(manage, deal, care,

handle)

6 | %43}t (analyze, analyse, | 26 | ¥ /3] YA (membership)

study, examine, canvass,
canvas)

7 | E3%3}cH(include) 27 | A Y3}t (establish, set up, found,

launch)

8 | A st (ocate, place, site) 28 | & 53tk(be on duty, work for,

serve)

9 | JA 3}t (suppress, stamp down, | 29 | &3}t (research)

inhibit, subdue, conquer,
curb)

10 | Z7FA1 7] S (increase) 30 | &3ttt convey, transmit,

communicate)

11 | ¥ 8}k (prevent, keep) 31 | sl A3t (solve, work out, figure

out, puzzle out, lick, work)

12 | A &3} (remedy, curative, cure, | 32 | 273}t (discover)

therapeutic)

13 | &4 3}3tth(activate) 33 | 2 ¢+ A (connection)

14 | 93-S F)(affect, impact, bear | 34 | 3 A &3l (disjoint)

upon, bear on, touch on,
touch)

15 | ¢J=3}t}(depend) 35 | 73} 3l ) (strengthen)

16 | 293l t}(react, respond) 36 | °F3}A] 7] tH(weaken)

17 | & <43}t (equal, be) 37 | 7+ 2 A 7] tH(reduce)

18 | ¥ (part, portion, component | 38 | A3}/ & A (cause/effect)

part, component)

19 | 2+ 3l (own, have, possess) 39 | 24d/%H (regulate)

20 | A& 3teH(yield, give, afford)

HAEAAME 52 AE7F 2900 o8] FaqEa, A=Z wzpste] 7
E vluste /& HAS 53 HAEAAHL G5 A A E = HAb
i 2 HALLT 55 WA, A4Y £EE Eo|7] Hste] [19 10]3%
2o HAERAN PEAUETE AL,




111 ELREKA_BI0_ 00002 xm|
" Relation

Four patients had surgery and six were treated with special garments that

compressed the growths over a long period

Other investigators in the study, which included the ﬁaymund M|

r . .

Ii’_ urtis Hand Center} at Union Memorial Hospital and the Towson Imaging
! b _wa_l'tiji'icré. were Joseph J Disa. MD, Kevin C Chund, MD,

Fouad E Gellad, MD and EF Shaw Wilgis, M D

-UHMI- Uohns Hopkins Medical Institutions® news releases can be

accessed on-line through the following services: World Wide Web at http://

@ open
= Save
% Options
0 Logger

X Active

[ 13] KREC &7

Magnetic res...
magnetic res...
Kyle D. Bicke...
MRI - tendons
MRI - bones
MRI - muscles
MRI - arteries
MRI - veins
MRA - tendons
MRA - bones
- muscles
MRA - arteries
MRA - veins
conventional ...
.iRdy-'IIUH(J' M. ...
Raymond M. ...

L TP R

A s A7 A A#AA
1,090 14,341 22,125 2,441

52 A W Al=H
BT A Ade T A pAe] WAREst
A el weba gsel Atelzk & glrk ARl
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[ 16] ma-F1 715 49 2078 A 2elo el A B¥E

SPTK SPTK Coverage

Collections | PTK
a=0 a=1 a=2 (total) rate
Almed 4 5 4 13 65%
BiolInfer 3 7 5 5 17 85%
IEPA 12 4 3 1 8 40%
HPRD50 6 4 4 6 14 70%
LLL 5 5 6 16 80%

(% 161¢ ANRRA R F-A5 Eow
A4 TR 2 Ads Auy PR 2l

ot IEPAE Al¢jst vwA] Z5o|A diFE Al & Ade &
A 357 #Bkow Biolnfer Za X0l dtlalA = 20719 A" Foll A
F 1707 AiY G Ed Aot wekA AlwE - EE Ad

Zuk el ANFAO R Fe A4S S Aee & 4 vk
&

[ 17] B Ao e v (543 A3t Ax H8, C = 1.0)
g A2H Almed | Biolnfer | HPRD50 | TEPA | LLL | T2
Airola et al. (2008) [13] | 56.4 61.3 63.4 751 | 768 | 66.60
Miwa et al. (2009) [14] | 60.8 68.1 70.9 717 | 801 | 7032
Our Sys“"(‘; 4()1 TK A=) sy 812 77.9 751 | 855 | 79.02
Our system
. 1.4 . . 2 12
SPTK @ = 0, & = 04) | 75 8 77.9 756 | 85 79
Our system
2 1. . 1 2 94
SPTK. a=1, A =04 | 7 81.3 77.9 75 85 78.9
Our system
SPTK a =2, A = 04y | 748 81.2 77.9 751 | 855 | 78.90

mAmto 2 [H 17]—% BoATelq Aok AlxEe] A 7|E AT
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B Ao A= ¢kl 51204 278 Biolnfer %X & 7|Hlo g 33t
il 7 A zg 2 B Uit e 54 A3E Helt A o}
g FolA 540048 mpRFA R 28070 Al AEl FolA Hiu A
Bl AAS A ST o7 = [F 10]o14 YEd A= g8 34 F

[ 18] 7} ¥4 ekl A Aes dehle= 248 & % 45 A7 AR

Relation Tree Abstract Regulariza Precisio
Set Kemels on DF (\) tion mi-F1 0 Recall | ma-F1
Level Factor (C)
RCP_L
1_ SPTK 2 0.3 5 91.63 | 75.05 | 63.03 | 68.51
RCP_L
2_ SPTK 0 0.2 7 90.52 | 76.65 | 60.27 | 67.48
RCP L
3_ SPTK 1 0.1 4 78.06 | 71.86 | 52.65 | 60.77
RCO SPTK 0 0.4 5 78.02 | 7546 | 57.74 | 65.42
Average | SPTK - - - 84.55 | 74.75 | 58.42 | 65.54

s A 2570 #AAFFRCO)

42 6540|th FolA Hiz ule} o

F A2 Aol 43| vpebdoh

53] 6719 HAS ERAFez F4¥ RCP_LIYAA Y wAFT7]8 F
5

=2 FAE v ey AAERE7|E F A
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[ 19] ma-F1 715 9] 307 Alz=glol Ao Hd4 2

SPTK SPTK Coverage
Collections | PTK
a=20 a=1 a=2 (total) rate
RCP_L1 8 9 7 6 22 73.3%
RCP_1.2 9 8 7 6 21 70.0%
RCP_L3 8 9 7 6 22 73.3%
RCO 5 9 9 7 25 83.3%

A O[3 16191 M AARE A3 o] AAF 7| F A 7leoz &9 30
S ol Alzdle] tigk WS FAske] [3& 19]e] YER AT
B #A gkl disiAd AdE 72 EY Ade] 12 dRes B

a ok 53 RCO Aol EH%‘HH% 307He] & AlAE FellA 25787}

class)2} #A %Oi(relation predicate)ﬂ =A% |

Aol wksl] RCO+= shvhel &gt ERAAZGE #FANA vlg 134

1 #golth
npA o 2 gkl i Ed AGPTK)Y AlWE & Eg Ad

(SPTK)¥}¢] nty Q&3 45 Has A [ 20]914+= PTKe Ha

qes e E 598 24AHS VTo2 T Ade AHF vuE Y

=
[ 20] PTKS] HuAd A sdg Aol SPTKeHe] A5l

AR HA) Eﬂzg% mi-F1 | Precision | Recall ma-F1
PTK 91.94 75.68 62.23 68.30

RCP LI SPTK(a=0) 91.90 75.63 62.37 68.36
(\=0.3, _c=7.0) SPTK(a=1) 91.72 75.55 62.29 68.28
SPTK(a=2) 91.68 75.02 61.72 67.72

PTK 89.99 76.47 58.91 66.55

RCP L2 SPTK(a=0) 89.90 76.43 58.80 66.47
(A=0.2, _c=5.0) SPTK(c=1) 89.90 76.61 58.88 66.58
SPTK(a=2) 89.81 76.66 58.03 66.06
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PTK 78.02 71.84 51.81 60.20

RCP L3 SPTK(a=0) 78.10 71.65 52.73 60.75
(A=0.1, C=4.0) SPTK(a=1) 78.06 71.86 52.65 60.77
SPTK(a=2) 77.53 71.29 51.54 59.83

PTK 77.88 74.90 57.05 64.77

RCO SPTK(a=0) 78.02 75.46 57.74 65.42
(A\=0.4, C=5.0) SPTK(a=1) 77.84 75.50 57.51 65.29
SPTK(a=2) 77.44 74.96 57.09 64.82

[ 2004 & 4 9lel, 7 Aol AATA gor} WEE 7
Aol SPTKZL o be 4% dehuln ok A% Adel zol7)
At th2A Aolh s b AR UL Skl A AN 9=
kel o}F o4 dla mEC M we A% WEY Qo F

Ark olE FF ATA % o ol ¥HF Bast vk

v s 2

56 PLOT zt dxtaAl =5 A
B Ao 4 71E dd A0 E45 PLOT 3t d##A F
Aol Ayig Holi olF At KRECH &A= <
= 3970l AIRE, 2 AZoA e Bg AdY daBAE FHe &
e ARAAE S5t S A PsA
[3 21] PLOT 7t d1a##A & A5

Ad TF/ mi-F1 Precision Recall ma-F1

PAS 3lH A= 7d 64.60 41.01 28.58 33.69
TTEZ Ad 68.78 45.23 32.89 38.09
23 Ad 74.7712 47.27 38.33 42.33

[ 1]011*1 e AAY FREY A PAS W fAE ADE o
B PREY Ade] 450l PAS HH fAE AdR
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