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® 9/n) Z(Semantics)

Lexical Semantics Sentence Semantics
WSD, NER Parser, SRL
. ste) e 27} B o) w}e} . B2 9] Eo)-= (predicate-
oJ2Me] ou] 2 HA=A u| 3} argument) kA of] = g} 2] m]
2] o & 2 A 7 (Semantic Role)S 2 A
« Homograph WSD  Subcategorization
» Polysemy WSD « Semantic Restriction
« Named Entity Recognition « Semantic Role Labeling
 Lexical Semantic Network * Ontology & Inference
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HA QojMI4 HEAIE (2008)

) = XTON _ _ Ol0I/HE vs -
&4 x| = =|2 = =
_ _ 0o & & Y
KorLex ZX(PWN) i 2004-3 i SAHE 126,653s/143,479w < ’_;,f’E.C’A’}T’
st=20 AlAeia ¢ ZXE(PWN) @ 1997-2000 LS 18,362s/ 21,390w =
- D
Ct=0{ DB Zt Z(EWN) i 2000-2006 TSP 9,500w ¥
CoreNet ZXZ(NTT) © 1995-2004 KAIST 2,938n/ 62,632w 9,5,d
U-WIN XNE(E=) | 2002-S Y SAHHE W a7,792s/ 430,000w 2= SAl
NS&EX AFA ESES 1998-2007 MSst 281n/540,000w 2= SA
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: KorLex

< KorLex 715 (2015.5. 7 7] =, ()= 2012. 3)

cre) Korean WordNet
oAb S A A 2 A .|
ol 106,294 17,962 41,107 7,806 174,350
(90,909) (17,957) (19,694) (3,032) (132,877)
" 101,869 17,075 18,582 3,668 142,571
(92,184) (16,937) (18,560) (3,651) (132,943)
ol 121,216 20,346 51,896 9,047 203,882
(104,417) (20,151) (20,897) (3,123) (150,199)
< KorLex & 3 == t AFA mapping
o=z Korean WordNet 32| E S8 &
s AL S Al A £ A p|
E=304 74,446 12,225 19,274 3474 109,419
CHARS (67,938) (9,635) (17,639) (2,913) (99,291)
JDIEHAFR 363 226 2,540 73 3,202
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[ or= ][ o Al ] « U-WIN ver.1.9 : 420,000 ©13] (g}l )7 A4, 2010)
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W 114,715 4,513 13,583 378 28,474 162,561
=2} 12,702 1,474 10,942 0 141 6 21 3,165 28,451
3] 82} 1,463 443 1,317 170 46 3 1 2,451 5,894
2} 2,284 68 393 842 117 1 0 11,722 15,427
A 131,164 6,498 26,235 1,508 324 392 400 45,812 212,333
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(Exo Brain Project)
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(%! T guage Processing Laboratory



® 37370/ o/ 3] 2] E Browser (1)

-
-0 i
1]

& MEH
?

FEHIH

==

HMENEF

"SET]
¢

==

|[S 01m 24 25 @ oz oo -

12
=

t_oz_o1_o

'9 LH=Ct_0z_no_o

EESCET R
ERE =3 e
O 265 2 uE
] [v]
TH O [v]
L [v]
520 L
-0l [v]
~013+ [v]
=
-

afHl
[balnode ==

SZs history M=

TH e

EHHA

e Fa

| & T
T

RPN EY

uage Processing Laboratory



Zwol == | g0l 2= [JI1=
EES

gl=*o] o]3] 2] £ Browser (2)

A=l

27 _00_00_01
N e KIPMB RELE o 2
@ T2l _o0_o0_oo
ZHt_oo_oo_oo B 2R 2SHC-0
2E0|_o0_oo_o : _
o ) DE0|_00_00_oo =1

2=_10_00_00
e _0z_00_o

_|)'

_0Z_0o_0o

H

_m_oo_o

E_

_0z_oo_nz
_00_oo_no

m

_00_oo_no

B N S S e kéckéc

E-|

>

S5_00_00_00 ) &
_00_00_00 |

. 1340] _00_00_00
0] _00_00_00

HLt_o1_a0_od

~§noe

[ = 1 O L L I I 1=
W m J ﬁ

'_

~o~

0
40

ITEn
0
stol0f
By [ ]
T [
-0l
017t
~5
 [HL [erl

hinode M=

S

histary M 5=

TH e

EHHA

= 2| CH1

—{HCH1
o]

Ct-1

I CER o)

UHILI Eto
VL

HEI

, \
G e
“\

“\m@

Ga)
&

nuII

HEHE-0p2l-1

Hmﬁmw

DJ?'J U
=1 H e
%wm

uage Processing




5 A
GetPS (o] or 538)<] t}e]of vtel e 7]
GetHyperWord ho] o] 19 $] 2] Ak$] o] Hlol @ 7]
GetHyperAllword t}e]e]e] B = AFg] o] ntol ¢ 7]
GetHypoWord t}ejo] o 14| o}z 2] 3}9] o] Hiol 7]

GetNRelV AF A =F(HEAHLE AP " A o]
GetVRelN A2 FAE =FERAHLE 7R = £ ole ]
GetRelSubCt $A 3 A7 929 =3 (FZA ol o]
GetSynSet the] o] o] F2]o] Hiol ¢ 7]

GetAntSet t}o] o] 2] gk o] ol @ 7]

GetDistance t}e] o] 13} t} o] o] 22] Az Hlol 2 7]

< 2} 712 API 371 ¢l A (2015)
o] FALE 24 (kg option Al &)

guage Processing Laboratory



- Mapping UWordMap to WordNet (1)

< ZFFo] g AA vl o] 9] n]E WordNet Synset 2. = 2] mapping
= AE8o], el A 93 239,000 T}l o] d A
= KorLex-X&37o] o] A& mapping A X 2-8-(2F 100,000 entry)
tle]o]H o]m]oj ut= o) o o] (NAVER AFA) — WordNet synset
< Mapping =

atl UWIN_ENGLISH [Ver 0.21 [E=NEEE)
[SELH Y 5 20 A2 042 052 134 208 [ sxn ][ 230 |
- Ol =Hed SHH ¢ 1112 = =
ot 1 [Os ] [0 | = [
- I Chey Z At = ol T INME  HE 2E AZ
- JF 2HCH_01_03_02 [SAH 0+ _01_00_01 OI%E 2014-11-10 2% 1:23:04
- JH 2HE 5 C4_00_00_00 [SAf) Tis
- +S_01_00_03 FIETES T 2016-03-05 2= B2L3
- A 2t=5HCt 020000 [EAH] 05010004 D= 2004-11-10 22 12304
H) 2HEsteh_03_00_02 [EA] 0k _01_00_05 oi=e 204-11-10 2304
;’31 JFE_07_00_02 [EHAL] D}%-DI_DD_DB DIZ.FE 2014-11-10 Qf 2304
= | 31=31M_00_00_00 (AL OkE _01_00_07 o= 2014-11-10 2= 1:23:04
::j_q]' It 010002 [FA .
jﬁ 2124 _00.00_00 [ZAH
s 2t=_02_00_00 [EAL]
%H JIZRRCH 000000 [EAH
= [ =sem1 |
7| Zhed SHY : 4831
3 == )
-l Etof EAL ZIYAL EE 3 AR
- 2t_01_00_01 [FHAH Z|0/E] 2014-11-11 2F 4:31:02
-t Jt_01_00_02 [EHAH Z|0|E] 2014-11-11 2F 431002
- 2t_01_00_03 [FHAH Z|0/&] 2004-11-11 25 431002
| 2H_01_00_04 [FHAH Z|0/E] 2014-11-12 2F 1:02:14
-3 JtatCh_01_01_01 [EAH Z|0|E] 2014-11-12 2F 110512
ST 2tetc_01_01_02 [ZAl] 0|5 20014-11-12 2% 106118
oL JtetC_01_01_03 [FA] 0|5 2014-11-12 2F 1:06:55
- JtatC_01_02_00 [EAH = 0|E] 2014-11-12 2F 1:07:64
= <| | 2t_04_00_01 [ZAH EOE 2014-11-11 2= 4:31:02
] " ’ 2t_04_00_02 [EHAH Z|0/E] 2014-11-12 2F 1:10:05
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Mapping UWordMap to WordNet (2)

& T}l o] o]n|oj wt= o)) & o] (NAVER AFA) — WordNet synset

() PE T
e 0 ke e — EFES % AS £ x (Bwordn x / [M wordr x X [] Global x | 4 string: %
'Fo 048 0B 1TAl 442 : , . =
W 24 « C ff [ wordnetweb.princeton.edu/p w8 =
1 L3 o= = E
EAf i Bt WordNet Search - 3.1
1L00_00 [2AH AF01_00.01 . .
H ] AFEF_01_00_02
000000 (A APZF 010003 23 oI
ARRE_D1_00_04 23 THH| v AR -
AE 010005 FOIARY I I Word to search for: love Search WordNet
ARZE_03.00.00
5 = Display Options: | (Select optlon tochange) ¥ Change
W Warkspace = y 4= o mol mace mo s mer o .
GEAMe 2 #5 O3 [0 #A8F IH 22 H2 08 Key: "S:" = Show Syn ord (lexical) relations
= e ZH E B GHEE XSS AN M Display options
= )
CHIH 28 ARZE_01_00_05 M [FAH @Hd Qs Q2 Qo2 Noun
T AF A2 20141110 2= 1:28:4] =
0 &M Wordiet + SIE 21 keyid : 19124205 ARZHOI tHER 22 0 LITE « S:(n) love (a strong positive emotion of regard and affection) "his love for his work™
© WordMet B = 2 *) Wordnet + EIE 2/5 " “children need a lot of love”
=9 CHoj /0] (1.25220) « S (n) love, passion (any object of warm affection or devotion) "the theater was her
Jl4= L2 AS00R OFF S ARS0IZICEL J2 W ARG 2 0 2200} AR sDmEsT) first love"; "he has a passion for cock fighting”

210l

[HAH love, [ZAH love, cherish
- AFZHHI BiERI CH

S: (n) beloved, dear, dearest, honey, love (a beloved person; used as terms of
endearment)

235| Z0kt= D1E2] &TH.

S:(n) love, sexual love, erofic love (a deep feeling of sexual desire and attraction)
"their love left them indifferent to their surroundings”; "she was his first love”
S:(n) love (a score of zero in tennis or squash) "it was 40 love”

fallin love (with) «

iy | = R T

20 20l

tn} love, sexual love, erotic love (a deep feeling of sexual degire and
attraction) "their love left them indifferent to their surroundings”; "she
was his first love”

[ 2 | | 22

true[genuine] love

LH2IAFZE soiym ot

the elders’ love for the young CRFEIHI CHEF £ 221} parental love

Al +EHEEt
beloved
21 £ HED| : beloved

M2l & oz
the god of love
20 = OEDI :the god aof love

S: (n) sexual love, lovemaking, making love, love, love life (sexual activities (often
including sexual intercourse) between two people) "his lovemaking disgusted her”;
"he hadn't had any love in months™; "he has a very complicated love life"

Verb

« 5 (v) love (have a great affection or liking for) "I love French food™ "She loves her

boss and works hard for him"

S w, love, enjoy (get pleasure from) "l love cooking”

) love (be enamored or in love with) "She loves her husband deeply”

) sleep together, roll in the hay, love, make out, make love, sleep with, get laid

have sex, know, do it, be intimate, have intercourse, have it away, have it off, screw,
fuck, jazz, eff, humg lie with bed, have a go at it, bang, get it on, bonk (have sexual
intercourse wnh) "This student sleeps with everyone in her dorm™ "Adam knew Eve”
"Were you ever intimate with this man?"

(QiZoixz o
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® Mapping UWordMap to WordNet (3)

< Mapping =7 7]

= Mapping %8 : WordNet, 2178 91 3, WordNet+2) 4 1 &
= Zgzd 5A

. BF
. A
(2015.08.18 J| &)
[ st Workspace | ﬂﬂl-ﬁ_fl—]ﬁ e S [ESREEN™)
& CHYY 4 : 239203
= SIRHDER| ZQIE 1 140107
CHEI 22 O=S-0.00.02 ZA (AN =5 NM omHm | Zr5tel SHoel 5= : 2
IZ A% A2 0150305 9= §:21:93 SRR 2z =EESENM 2= Aokl A2 0
CED T TSR keyid : 12515402
58.57% &t=
=7
25 97 U0 OIS S ELI0F 23S S5t 22 SRATF 0SS OF
=Ei

ALES
ZHED L} EHE

S 20|
<<dear, devout, earnest, heartfelt>> earnest: "one's dearast wish”:
"devout wishes for their success” "hearfelt condolences”

| =3 | | 2 ]
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® oJnj o (Semantic Role) (1)

* AE 2] 1570

»» PropBank

= ArgN ] 67
= ArgM 137}

L)

*

ExoBrain 2271 (2013 2 A))

. Az} ofu] B4

« F535 71F0670) + 37} (670)

A 72
MANNER
Bz
=
Bk
xg_l,:_

A=

_Nl_l‘

of

e

of

N
ofp A [N o 4 pZ L DL ofk

= Ju

157}

éofﬂﬂi‘.oﬁ.o%
Broop = B og¢ L
nd
N

o o 4N od N N

I N Y ox
fu)

—

Wi

Theme
LOC
DIR

INS

Patient

TMP
MNR

CETEET

Agent

of
1

Broox = ot o

D oo 3 S offt ol o o

RV )
oin]aI:}n—pnﬁnﬁnﬁoﬂ:
N

= I

3

>
E oY

e

227
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® o/pj o] (Semantic Role) (2)

STAA
A=, ; &, wr}, s}, 7} 2

54, A, | Iz ARRE, @ | @ | 3 s Wy
a | W anw | e S| s | e o= A, | gel | Fw | @)
— | agz A oo} 24 2A | oy D% | =

3 AN,
ERIS oL (DA,
2o s

s o
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® ojnj o (Semantic Role) (3)

< UPropBank : 90,0907 (t}2] o], F A}, £ 41 2] 43} e 2ju] o o]
= 7o) 9J = 89:41,518 (20139)
« 28o) g 2AAEA} LA} 48,572 (20149)

B O 2 =80l =3 SEEEEH

a3 < -0l > I Ei%ﬁ%ﬂ%;ﬁgw 3L HH0l EIXt F RIS EXD O | yonsx 2 2-0)
XA =8 220l 2200 530 0l 2ol OfEI} -

e G g (U NS - SX4E OlAS A1 e o 201 220 HATE B | XAST VIHA-S 2400
T 1 910 A2 HAL

e q-oEr |43 XTHY ZHE-OF, &3

e 48Ol (U3 5j2is 238 1002 H0IM 002 U2 AIWCH XWSF VY-8 221Y-0R
22101 AUSO EL0D2} 2010l 2} 71 A =201 2]

AITH020101 | 0l ATO31112l IEAL 1 YT 00152 HODIBA =00 20is eSS 258 | XWSF L2200
I

AT 020102 | 0> 2 mevt2e na us gaen. (35 MR AU Al S U ) 2 HE 20 Iy zapm-on

M 20| SOIPIN 25 E90| WUAHS SAIT AN 22
SA| MSITH ZAT0] UM A LA 0I0ll ZIS EEE 2ES A0 ARE = IS 21 MOM | vun o
2010020108 < -0l =i = = 20 = Hearh S01=01 Ol0ll &2 201= ZHoalE Mteops | VU ZHE-0
=300 Zal U0

AR OIL SE0] E2t=0M HLEX] OF 7'0III7I W 20l FHM SR T F=0h X0 EHU T2lol & | .

A0 020108 | 00> i e B Rkt A Z:5¢E -0
P —— o= o EE0| Y| 201 B3 200 HE 91 8 |y e 10

AIICH020105 |1 00> SAS WS Bo) 28 JeK Foi0, [T a0y i S S50 1 =0 S8 20 W2 XIS F Z2 -0

40030000 | B0 L0112 AHSAL =8 Wi XBSZ VIHA-S
21§ ZICE OHUI= 2HUQ A5 HES 20 S2l1

40080000 | B0 U020 MSAL Bl 2 AL OHLIS FES00 L0 HAlS 2018, 0] | XUSF VIHA-S
T2 HF0l TA0H BF} OFSCHS H0lata 2LoIALE

271CH050000 | <1 O &> ‘ZCHOI1TD ALSAL OIHLIS RSO 220X &8 UL L]

d4¥s 1 guage Processing Laboratory



&hto] oju|x]g] x| 2¥l (UTagger)

v &3 olelo] WSD(UTagger-HG)
v o]&3A A (UTagger-DP)

v t}e]o] WSD(UTagger-PS)

v 2Ju|q el 7] A 2" (UTagger-SR)
v NAY QA 7] ( UTagger-NE)
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4

o0

)

o0

L)

D)

- < 3/ n] 3] 2] (o] FWSD) B84

BAY 9% Fu ulej B3]

™ ol

?JrE_‘l T2 Q3 7o) *’%‘-Zl }t}/ Zrol Aldol A 7] 5 Ut
= Izo] ZojA W7} 2 AP & 2 o)A Basltl 2 o)A EAA
s 1= 3 ZofE Aol ALl Y}/ IPE A F o=

= T3 Zo] A
= Y 7|A A AL =

.12:

AE-gol A, A o], s o] 2] oju| F
o S AAFAAFYD”, gk HAEA AT
= A7|71F hill+7] 5, BRA7) 5, g 5

o U ZHA) (D), F=2A) (£%), v =4 (L), 9] QA ()

29

ﬁ\g

—

AlCtoz aqg =7 AL ALD

rE At

(-2

s 2= W AZ2AHLE ZoF E2ICt

rz, 22 =23 Y MEE AICH

ri HES UHE LEH S0 M 221 WCH
rd, 22 & A 2 ESEICH

ros (ZEHD F2 U 2L 2ES
"6 'ZAAH WHSIHLE =3 DHRICH

AC03 g =y AL ALD
rZ Ak

(1] -0l 21

ri, 2HE Z=2 & 220 2
r2, =20l AL (HRE =
(21 {21

(ZEHD 022z &t dl2lo CHoICE

Z 2AHE ZCL

FOROHHLE DIFA AILICE,
OILEE=0l 2L

R EFo] ) AHA FA| o] 507,100 /| F 125,152 7 E3 o] 2] o] (25%)
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7/

s k!

& A
« A A 5+ADB A
* CKMA: Fej 284§, R e &/F A Aol &
s DECE PESRE EeES

s CKMA (Corpus-based Korean Morphology Analysis)
» FLEA T)EA oA FH AT Ao] FE o] & (M F 99.9%)
s B g el E EAMHF/EY 1 g
» A F/EAF LA T B8
s =o] 2] 0 F o)A EH(FUEAlH, 127X A o, wbd v w41 9)
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+ FAHEH ]2l e] v
= Felon] FALE2
= HMM E¥(2012)
= SCP(F-&#old 271 5-28) 2 (2013)
= SR AR AL Sl oo B

o4 bigram Zke] He] B-& sHe(2AE A -8)

& m5Se]/A Ze] 374
= CKMA 7|4}
= 8RR A Y

< AFEAPE5- 2] = &5 (incremental learning)

A7 5

RSt
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S o oA FHo] Y & Viterbi

=2 IONI= 2t AtOI
2 _03/W+E/ETM JLRIWV+R1/EC N I/ [ETM AOI_O1/NNG
2_01/NNG+2/JKO JH/VX+ [ETM AOI_02/NNG
£ _02/NNG+&/JKO 2_01/W+/ETM AOI_O3/NNG

Z_02/W+-/ETM

2t_01/NNG

+ POS/&&ol2lo] ¥4 Tagging 2-02/NNG
= FE4/POS
= biAA : o]A AA Fe 2, Fo]A AA Je &
= biAD : ¢o]A AA Fe X, oA X JeP X
= bilLD : ¢to] A wlx]et JE X, Ho]A X FH &

s = BE AEAFI=EA 39/5, 39/11 (2012)
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UTagger option (t3}&AF-&=}-£)

S AEE HRD MER 2000 .

¥ AFER A 24

SAEHIHE
o 2 © 2" « HE " ETRI

=

ol ¢ EEEHE

 HE 20

SHEH 2HHY

~ =m0 & 2|0 SEET AFEE0| 25

(v BHT} U OEF C BER O EEE) E
LR =E
7 [ =~ [ =~ [ = [
SEHH Zal
oI - ARE 2 G O AREDIRR YR E
SE=(02EE) |0

MEIAME LHE

*"_"SE‘THHF-
ARILE L

’_\

AOIHLI &
AFHHLI S NG

=
=/1C

fu=yu =
o

HA=2 e
g J\I
| & e

Lt oipwv+2cl/Er
(I k=]
O S B e
ZIMA
Z DI AbMNNG
HZAZ[}
Hriﬂ Z kNP

‘=EI

m

ArdE_osMNG+E Ko =

o+ EP+LHEF+. /5

4
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® UTagger option (4] option)

MEMORY 2000 /| StSALE 2 loadE memory 2H(KByte), X2+5 it S
HLX_DIR ..\3H & AF &\ | SFSAE 2

cache 100000 Il AMES A&, A &E2= 100000 HE. 2lsA FREHA=0HE
hanja_to_hangul O [l &= etAt X2l etAt] HE(O) st=22 HEH1)

depen I 2l E2H A 22| 2| 0| Ml 2 (UWordMap) AtE

tag_poly uwm 1 T2l EH

Noun_ Attribute O I STBA EoAl SEEEAE O#? Of At 9(0) 2(1)
analyzeMore 0 I D_%EE AN EZHE xA SEQB), LRIA=F P—EﬁH ot&h(0)
analyzeMoreNNG 1 I DR G AL Z0H Al LEHEALSE 7—‘1% ZoE 24 BE HE)
analyzeMoreMiniFreq 5 =243 o AN 2ol B, 2ollel FEdIAL I AESBIE
separate_compound 0 AR STH =&Y AHAMN, A-B 78) It 2ol O 2

Light 2 /| CKMA 28 YU H(HEE-FT): I = (0), 42t=2(1), i E(2)
tagging 2 = EH_J.\_%&(CKMA)DJ(O), HMMEH Z (1), SCPEH & (2)

useAD 0 [THMMEHZ: &t ({8 MAIEEi L, F HHES X el A

useLD 0 [THMMERZ: & 018 DtAIE el A, 7l HHEQ H el A

useAF 1 [l SCPEHZ: & HEMA, §l HES X 2 &

useEF 1 /| SCPEHY: & HEC DX 2MSE, FH HES H 2 &
recursive 1 =MD @3 THAZ A

probability equation 0 [ HOISHE HAAl HEAMNCZ HAH(EEHE X3 H0tHd)
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® UTagger option (28 option)

TAG_STYLE 0 /I S AHH/KIE EFDD(0), ETRI BN (1)

hadaVerb 0 I =2 DAL 98* H2t=(0), H2E (1)

print_sense_num 1 NEHY 20 £ A HHS & oteH(0), S 01210 (1)
hangul_to_hanja 0 /] S+ XHH & C&%‘(0), B 2H(1), 81(2)

hanjaLevel012345678 //etAt HE/EI| Al £ etsE2EE ==
one_length_hanja_word_no_trans 1 1S & 8t Bt HEH0), 01H 1)

ucs2le 1 I E8A FLZE & 2t (0), 2 5()

hanja_UCS2 1 /lucs2le=1 & M LicteE SHXF éEANSI(O), et=(1), tiBH?2), &S =(3), € =(4)
CATE 1 [ 20|I0HE 2= (UHatA) 81 2(0), etA-=20((1), 201 /A K (2)
print_end_empty_line 1 s 992 2= &£90| 2L OHAIZ0 Bl == &4 et
print_original_sentence0  // 2E E&= &4 (2. 2te(0), =24(2)

print_one line_sentencel /[/EHY Z2WUE st == . 2tE(0), E (1)

print_ex 3 IEHZZ 0 = 2Hel(0), é*%OH EGESIER)

print_depen 1 Il oI—’Eﬂﬂil =4 W2 et (0), = (1) A EE(2)

print_guess_line 0 OIS SHE B E50WHR 2tel(0), E52(1)

preserve_spliter 1 Il %!34 = &0l A Oﬁ’é MOIOH EHMD| 22 FX HE 2H&H(0), = AI(L)
preserve_newLine 1 a8 Bls 24 W F 2H&(0), =AI(1)

debug_msg 1 I 252 Al 2 DFI CIHZAE HAKE . 00te!. 1AIS
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® UTagger ¥+ %7} (1)

S 1=
e 2EA

tagging

-

o,
et
i

(full option)

bt

T+ 7] 9
(icma)

HMM

88.93%

180sec

) 9 33t

A ¥

>

X
S

=12

KS5601

&h<57] 4k
(CKMA)

HMM
(AD,LD)

96.49%

KS5601

&<57] 4k
(CKMA)

SCP
(AF,EF,FF)

96.37% (2013)
96.53%(2015)

25.7sec
ikl

o]
_9'3_

CEX
=)
)

J
(U

N
e, 4o
o 1%,

SRICRES )

Unicode

G4 AEge el u) g 1AW o)A A, & 1G
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_— - 2 7,
UTagger-HM 45 3 7F (2)
ad | $9a94 F5A4A | 10% | UTagger A2]__01/NNG 7,589 717 723 100.84%
- SAFAPOS | same | A i b Ae]  AbE)__02/NNG 94 12 6 50.0%

+ 01/NNG 12,455 1,236 1,244  100.56%
A 7,683 729 729 100.0%
= + 04/NNG 1,379 141 133 94.33%
o] A 02/NNG 1,018 108 107 99.07%
27 13,834 1,377 1,377 100.0%
2] 2} 03/NNG 66 6 6 100.0%
£ 01/NNG 9,209 925 928  100.32%
o] A} 04/INNG 1 1 1 100.0%
£ 05/NNB 3 1 0 0.00%
= 22} 09/NNG 3 1 1 100.0%
& £ 08/NNP 188 18 18 100.0% o A}
o] A 11/NNG 6 2 2 100.0%
£ 09/NNG 27 1 2 20.0%
- o] A} 12/NNG 1,754 183 184  100.55%
27 9,427 945 948  100.32%
o]} 14/NNG 24 1 1 100.0%
2 01/NNG 34,136 3,337 3,337 100.0% 2 2 872 202 202 100.0%
s ' o 0
2 03/NNB 118 7 6 85.71%
A 02/NNG 7 1 1 100.0%
2 05/NNG 584 57 58  101.75%
} A 03/NNG 86 9 9 100.0%
7 07/NNG 2 1 1 100.0%
=— ° A A 10/NNB 1,557 237 154 64.98%
2 11/NNB 2,723 219 262  119.63%
A 10/NNG 9,861 942 1,025  108.81%
27 37,563 3,621 3664  101.19% 2 11401 1189 1189 100.0%
&= i ) o 0%
78 01/NNG 2,056 220 210 99.55%
1 01/NNG 5,388 494 494 100.0%
02/NNB 339 31 31 100.0%
7 _ ° 13 uk 02/NNG 124 17 17 100.0%
04/NNB 14 1 1 100.0%
A A ’ 27 5,512 511 511 100.0%
A2 08/NNG 1,491 152 153  100.66%
£ 01/NNG 1,968 188 189  100.53%
27 3,900 404 395 97.77% E— 2 . ) 100.0%
= _ | 0%
H=:  01/NNB 1,222 128 125 97.66% E——— 6 . . L00.0%
= __ o 0
H= 01/NNG 3,468 357 363  101.68%
ul=t = & 12/NNG 3 1 1 100.0%
HF 02/NNG 120 10 7 70.0% e — o ) ) L00.0%
= __ 0%
27 4,810 495 495 100.0% EER— 13 ) 0 0.0%
- __ 0%
27 2,061 99.5% g



A £4) (1)

» A7) A3E : 85.53% (9 F

: UTagger-DP &+

B TR o F A 24

» UTagger-HM®] 24323} o] & : &
Saol9o] S0 22 A B

- z2_01/VV:

2}__02/VV:
2}_03/VV:
2}__04/VA :

e A
53 Zlo] ;AT FA2 -
%%_01/NNP+3/JKB 2 ol __02/MAG #A13t/VV+r/ETM 34_ 01/NNG+2/JX

\/\/

%5__01/NNP+3}/JKB Zlo]__02/MAG 74 __05/NNG

S~

.. ﬂ]bﬂ LoD«

ol oo 3

Zo] At}

4..5D> “FE 2 E 2
Aol ED <sE el 2 A
“QqAo| 2} v} / vfo] x}c}”

F%3} o] FA -

= J)AEEE ) ERAEA (2015)

- ;‘ [,D' U P g — wJ‘

2 WY AFTFEENTEA U)

: JBE 22.22% > 87%
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| ¥ umorl me @r | BE el @%-:M‘ x4 ‘ M gs | B g | VRS | BN EB | BE

H IR
Lo

3
LA

MR Bk e
AH Z/MAG 5/5L+ A /NNG+2[/IKG =__04/NNG+T__15/NNG S S/NNP SHE 03/NNG+IA/IKB+=/0% AL _03/NNG |2
HE O7/NNG+Z_ 04/NNG+O0|/VCP+ L /ETM & 03/NNG & 08/NNG+ECHIKE 2Z/NNG+2/KO O_01/MAG
BESEVIEE 2 01/\VV+=/ETM 7| S Z2/NNG+E/IX B 02/VA+X|/EC 2AXK+H/EC Q1 01/VX+CHEF+./SF

11324 BHE  AHE/MAG

2 3 4 BAMO /5L + HM/NNG + O/JKG

349E3R = 04/NNG + F_15/NNG

45 0 [EBalE  =zj=/mnNp

513 26 A M= S 03/NNG + OA/IKB + =%

6 7 0 [=A HAL 03/NNG

7 8 4 [BX00 BE g7/NNG + 2 04/NNG + O[/VCP + L /ETM

899 BE X 03/NMNG

912 20 - ErECH 2% 08/NNG + 2CHIKB

1013 36222  I/NNG + 2/KO

1112 7 C__01/MAG

12 13 60| OEO|/MAG

1314 4pr= o 01AN + S/ETM

14 15 14P|SIZE 7|5 Z/NNG + S/IX

1516 2 =X = 02/VA + E|JEC
16 17 2 3 AN + HJEC
17 Ch ol 01/vX + CHEF + /SF

¥
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U Tagger—-DP &34 24) (3)

A7 GEE : 85.53% (JEIAR U3 AFF AL EA])
i HH Y #HHE HdNHE d=E itz HH Y #HHE HdNHE d=E
rule_1 3,801 1 3,802 1.02 99.97 rule_22 3,203 1,575 4,778 1.28 67.04
rule_2 46,134 380 46,514 12.49 99.18 rule_23 695 107 802 0.22 86.66
rule_3 2,816 516 3,332 0.89 84.51 rule_24 783 742 1,525 041 51.34
rule_4 55,565 10,330 65,895 17.70 8432 rule_25 468 152 620 0.17 7548
rule_5 7,685 2,360 10,045 270 76.51 rule_26 1,236 496 1,732 0.47 71.36
rule_6 8,832 192 9,024 242 97.87 rule_27 10,145 3,919 14,064 3.78 72.13
rule_7 392 4 396 0.11 98.99 rule_28 11 2 13 0.00 84.62
rule_8 454 21 475 0.13 95.58 rule_29 8,334 7,380 15,714 4.22 53.04
rule_9 34,008 5,106 39,114 10.51 86.95 rule_30 2,470 577 3,047 0.82 81.06
rule_10 518 0 518 0.14 100.00 rule_31 510 108 618 0.17 82.52
rule_11 2,124 131 2,255 0.61 9419 rule_32 1,599 1,021 2,620 0.70 61.03
rule_12 494 497 991 0.27 49.85 rule_33 2,048 569 2,617 0.70 78.26
rule_13 47,941 579 48,520 13.03 98.81 rule_34 508 348 856 0.23 59.35
rule_14 16,089 2,876 18,965 5.09 84.84 rule_35 691 167 858 0.23 80.54
rule_15 29,330 2,392 31,722 8.52 9246 rule_36 3,001 1,301 4,302 116 69.76

rule_16 6,435 892 7,327 1.97 87.83 rule_37 0 0

rule_17 211 2 213 0.06 99.06 rule_38 82 47 129 0.03 63.57
rule_18 2,597 472 3,069 0.82 84.62 rule_39 491 101 592 0.16 82.94
rule_19 0 0 rule_40 13,904 7,602 21,506 5.78 64.65
rule_20 402 200 602 0.16 66.78 total 318,462 53,856 372,318 100.00 85.53
rule_21 2,455 691 3,146 0.84 7804 UTagger &% 3,605

d4¥s 1 guage Processing Laboratory



: UTagger-PS (g2 wSD) (1)

< ou] A 74

UWordMap} W] 2.5 53
t}el o] 8 71F2] 34

— =

L thelo] 24 }

i—j

MECLELESE T

K e B =N

4Y: S

£ < | |49

.
|
|

wpe] A e

=) UWWIN

@

1) E(?)0l &S

Jon

} X} EF
o o

i{
=
5> e

S CEEREEE

=15 UWWIN
=23 =
= =H
=2
= R s |
=

I+
il

=3
[’“TE'

IJE

oo &
12
=

wjche) [2]9] =%

=+ 9} 020101

L
|||| IIII MI_I |||| MI_I “-II:I
1x m
HI

J2 g 12 oo oo

=
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: UTagger-PSteo] WSD) (2)

» UTagger-PS (ver. 0.5)
= $F0]9 o] 2 F o FAE Aol A gAY A 2A
s o & AHEeA
- §919) 9, 9 2Z oo v ThE FHEX A4

W) UTagger (EAF & E30|9/0f Ej2! AIXE)

[~ ur 20]7| 7IEt 7|5 | 84 €3 3= ‘
3T 23 £4 | oz o9 27| 23 o9 =71 Gl
EREEE Sy JE s = o)z e '
zCH [2a] O sZoiomo 2y 4 BN AES H0A S 27
HITHT TR BRI - EEUILE er=lil UI= = ZE2F wICF,

AFLF__UTUZUSLS A LT © UH
S

AICH__0M0301 [SAH ] © @& 22, LWl 212 ©R2F CF SICtH
15__010000/NP 7| %{3|_000000/NNG Ab_0301010+ T/EC 5__010103/WW+2/ETM [f__010001/NNG LE_030100/NP+/IX

2T OI000T NG D000 A E s AICH__010302[=AH (1 + OIRIZE CI2F ol ot 2&ElCt
1201 —El-mm? o - ' ) FICE_020001 [SA[) + 22 LIZI2 201} 2ol Z2ic.
> 555 SIRE]  FEIL GTISTIRTIE e ;’_KFEF,JEUME[%AH[] : t_é‘gg%'%_":"'oi M%*gj\[f.
3 440 %3 X 030001 + T/EC ACH_020003[S AN L] ¢ 5188 LAZ 90 EACHH Mol 2212 LCH
154 % = 010103/W + =/ETM ZICH__020004[=AH ]+ 22 SN LHESICH
569 0 mf__010001/NNG ACH__020005[=AH ] ¢ (ZCHD) 2 24 A 22HEH=2Z A E 2O
6 836 Li= L 030100/MP + =/JX FICH__0200060= A (] 0 ZMH w2t ALE S 2HAICH
7 836 & Z__010001/NNG AHCE__020007[SAH L] + RE2IUIAI HIZH A LE A2 2= 218 SHOE0lRl 2
8 940 X1 A_020001/WW + 1/EC ACH 030101 [ZAHI] « 2HE 22l & 220 oL DI=M AILICH
° S0 5 010100/W + QH/EP + CH/EF + /SF TICTSITRLS A (] ¢ =210ILt At 92 D20l 220 BRC
AICH__0302000=AH (] ¢ (5SS 0Hele = &tot |2l CHCE
AICH_ 0400 [ZHE A ¢ S0l Z2 EFHLE CH21e 22 Lt
e a2 AICH_ 04D 02[ZHZ M ¢ 21HO| G0 AHEEICH
TR (o e R THIILITE AICH__04D103LEIZ A [1{ErQIEY) © OFf (BEH)LE QPRI (EERD Q| SF0| AtA 20| -
14 EWD no #ZE0IMNHE=EA2 B.EEA_}E' B2%0BLE L_}—'T—IJIM AT =HAMZ
7] LGRS — TEFRAEGaTIaT S NEEENECEEES TR PR RELEST
2] 14__02[S1 /MM --- 100002.00000000 2= o &

3] 19__88/NNG --- 50000.00000000
4] 2__01[==F oA _S e LE_E|LICHAY --- 5.00000000
5] '2__01[I5td_EH_=CH/WVV --- 5.00000000

7|% 3 FWD AD
[ 1] 7|%3/NNG - 500147.00000000

XF3 FWD AD
[ 1] X_03[SCHHHLE 77|24 _X| L|CH/VV+3/EC —- 2000006.00000000
[ 2] &_04[CfZ|e|_2=7F L CHAVA+ T /EC --- 1380000 00000000
[ 3] A_02[LfX| =L} 2rop_22|CH/VV+I/EC --- 1160007.00000000
[ 4] &__01[PFS5HA|_%|CH/VV+11/EC --- 1040010.00000000




: UTagger-PS e wsSD) (3)

+ R thel o] ¥ A7 (2015.03.05)
: REZ U AN £1S Etahe Lol oAb 21042687
. FAle) o FAE TE A (185 23

TS TN T T

= 072,182 74,292 337,613 88,567 1,072,654

Base line 430,660 48,170 175,440 40,307 694,577
(WA cle] o) (75.27%) (64.84%) (51.96%) (45.51%) (64.75%)

o]z =& o] 83k 418,873 47,586 191,799 43,640 710,898
tlele] WSD (73.21%) (64.05%) (56.81%) (49.27%) (65.44%)

(%! 17 s guage Processing Laboratory



0’0

s UPropBank

= t}e)o] £, 90,090 £
= 53 o]2]o]

¢ olvle] pa

. AETT

5] 33170 34, 2014)
AE YEFEE HT
 FAY o ou]y 73

= N 2w g FA

 $AEE Ax A0 Y FA

ERATE

o|0l

2 ojuog £

T —

~~ I~ o~

HH A=0 =

of & Nz0f i
(AGT) 48,150 A& =(EXP)
(PAT) 5,095 S

THM) 129,919 J
GOL) 20,718 X
STM™) 412 &

& (CRT)

3,583 2 (MNR
1,741 M = (MAT
2,975 & Z (ROU
2,291 ==l Xt(BEN)
7,910 =3 (PUR)

)
)
)
6,404  AI2H(TMP)
)
)
)

240,747
181,404
3,085
3,073
8,200
12,197
3,519
6,946
7,652
341

250
1,289

guage Processing Laboratory



UTagger-SR (UPropBank 7]%F €r] <

i UTaggerSR 1.0

=
73

7)) 2)

= T

I 0|E: C:WUserswWskWDesktopWz! @ SWEHo! AIWO{THH = 0| 25t ETRI 913 T4 FWBGAD oY HaL gt Has
22 53 Y S0 1L @4, B 05 B BTGHE 5 AR S0IME He w5 Agst =Y 85
3 Qck 1 /416
20| | FE2lEEA
=M o= o= 9 =38k 02 15 A=51.03
1 2 =3 /NNG
2 3 F®/NNG ey He S0z 1=
3 |15 |=_08/NNG+OIJKB+E/X | TMP ™P Z0|ME He ES2
4 15 1 01/NP+=/1X AGT AGT —
5 |9 | /SW+@E4_02/NNG+/SS+,/SP ol ETE =3t g5
6 |7 |/SW+3_01/MM = eSS
7 8 HE_01/NNG+2|/IKG =2 mel 249 =
8 |9 BlA_02/NNG+/SS+Z/KO  |THM HOZ LtoT 97l 3L}
9 10 [ ETIE 02/W+E[ETM
10 11 =_ 05/NNB AFE Al
11 12 HZ/NNG
12 |15 % 01/NNG+0|A/IKB+E/IX _
— ol M /. H=3HCH_030001[5]
1314 |x1§/ NNG | H28Ct_030002[%]
15 |16 A%3H_03/W+I/EC
16 16 2l 01/VX+C}HEF+./SF
Mz0| d= ‘ oHAb ‘ e ‘
(15 A=3t_03  ~| _ THM | —
‘E\%El?l‘

HE(E)

nx

e J0f cist HIH7t

B

oE° Z4'E ETOI=E § HER

CH

v

El
el

of 50| Lot Wotet QAL ST t=M oo o 4
Ye EARAY, KRS Y, RHAD AAY & AN .

e
i
qr
0%

2247/ 0p=0) o

204[1](0). 20[X| 27 0]o]

*BEE OE B At
‘dEe 2R #He sy
ot




<~ AP A7
= 65,5297 =7
= 5925770 =7 A ZA--§-24 9| §A
= 62727 =3 A ¥

UPropBank & $X. 17} 5,548 7,106 78.08
T X 27 o] A o] A} QL& v,

Az oju|od ml g 7,390 10,668 69.27
K3 ol A} o oL

TR o) o) 7t 95 ), 7,891 11,191 70.51

Az Ap-geld ouje NE

TR 20 o] o] AV =,
2] A0 o) o 3l A 7,882 10,901 72.31
A28 ofu] el Wl

inguage Processing Laboratory



: UTagger—-NE j#1% 2137]) (1)

& oJu|HF ETRI ) &5 + UWordMap®] AH¢] =5 FZ (137 B F)

[PER] A} 2 [ACC] A=
[KNW] 2] A] [ACT] 5
[MAT] 4 [ANM] T
[CHR] AR [PNT] A=
[ORG] %2 [REL] %
[SPC] 37 [ETC] 7)€
[TME] A 7F

guage Processing Laboratory



: UTagger-NE 4% ¢47]) (2)

% UTagger-NE (ver. 1.0)
= A8 S RF e %5
= A7 = 7N 3

 AE W7 D 5

[ i " SemanticCategory u-

Tt 05[ORG]/NNP Zt2EZH/NNG 16/SN+2__03/NNB+,/SP 23 [LOC]/NNP+A{/JKB 3/SN
+Z_ 04/NNG =E/NNG+AtZD_12/NNG+2/JKB 24 _05/NNG

&S 0 1/501 1 . A HaA |

thof EZZD}: [ORG] | wzsm |
g=_05 [PER]  AMZM[ORG] ZACILOC]  Er

S me
7| AL ixt I XE

| oAl Language Processing Laboratory

ECERE | +3 | [omze | | gsoo |
| | | | |

N
B
roks
HiE
o
aamden
Q,
n



: UTagger-NE 4%

o1417]) (3)

» A% (PLO) 27}

I A N A K

1

>
4 r-[u
N

r)«
4
w

) AL 1
A 2} AL 2

F>
ik
H

F>
ik
N

b
e

3
kg

A E-E(%)

172/195
42/52
109/133
111/122
134/138
225/237
33/34
65/67
891/978
91.10

135/194
134/142
146/165
206/236
412/417

4/5

2/2

7/8

1,046/1,169
89.48

125/150
349/372
522/591
221/261
126/133
59/81
81/89
21/35
1,504/1,712
87.85

432/539
525/566
7771889
538/619
672/688
288/323
116/125
93/110
3,441/3,859
89.17

80.15
92.76
87.40
86.91
97.67
89.16
92.80
84.55

guage Processing Laboratory



o FAD ) ERAFAE AL
e PEZEREE EDER

S CEEEE
e S EFA B4 A oA o}
LR E

anguage Processing Laboratogp



® s13zo/ 3 a) 4] 28 U Series

< UCorpus >
\ pu/
- I/\—| (10-I O.lx—l)

- SYEOI2H =4 (6H)
 Sza =4 (1)
UTagger-DP (90%) ~ 2015 SN/ =L

- 2|01 =4 (17)

2oj2ejo{ wsSD

Ct2|0{ WSD/SRL

NER

UKnow! (100M) ~2018 UWo rd I\/Iap

‘@iiﬁ o{xz|ApAl Language Processing Laboratory



| exical Semantics Sentence Semantics

WSD, NER Parser, SRL
. Srte) e 27} B o) w}e} . B2 U 9] &o]-=3(predicate-
o:]a]yu,] oul = HAL ) 3} argument) A ol 2} §+3t o n]
1}o] oju]= AA A (Semantic Role)S 24
* Homograph WSD  Subcategorization
» Polysemy WSD « Semantic Restriction

Named Entity Recognition
Lexical Semantic Network

« Semantic Role Labeling
Ontology & Inference

s Processing Laboratory



% A4 =9 o] ] : http://nlplab.ulsan.ac.kr DEMO

= WordsMap Browser
»  http://klplab.ulsan.ac.kr:8080/uwin_nrel.jnlp : UWINZ ]| ) A}
«  http://lyoutu.be/bE3GtuG6gN8

= Fel &5 ol 2 o] w7 Al =8 (UTagger-HM)
«  http://niplab.ulsan.ac.kr:8080/KMACIlient/KMACIient.jsp (WEB-%)
«  ZAkAFH A 2 ¥ hitp://hanjaro.juntong.or.kr/
« t}e]e] WSD http://youtu.be/glV2DNg_xt8
o o} &9l UTagger-HM addon http://youtu.be/Ibhy7okBO98

= UTagger-SR (B3 =AH4 7]t &ju| g Fzh g )

https://youtu.be/8AQQNrE71n4
= UTagger-NE (R A 21 21 7))

* https://www.youtube.com/watch?v=BgxoxN a4n8&feature=youtu.be

Language Processing Laboratory

N
»
?
HI
2
2
=
g+
4
[Ika


http://nlplab.ulsan.ac.kr/
http://klplab.ulsan.ac.kr:8080/uwin_nrel.jnlp
http://youtu.be/bE3GtuG6gN8
http://youtu.be/bE3GtuG6gN8
http://nlplab.ulsan.ac.kr:8080/KMAClient/KMAClient.jsp
http:///
http:///
http://hanjaro.juntong.or.kr/
http://youtu.be/glV2DNq_xt8
http://youtu.be/glV2DNq_xt8
http://youtu.be/Ibhy7okBO98
http://youtu.be/Ibhy7okBO98
https://youtu.be/8AgQnrE71n4
https://youtu.be/8AgQnrE71n4
https://www.youtube.com/watch?v=BgxoxN_a4n8&feature=youtu.be

Q&A

okcy@ulsan.ac.kr
052-259-2222 (010-2561-5830)
St ol H el ATAA 5P R FE A A
http://niplab.ulsan.ac.kr

anguage Processing Laboratory



mailto:okcy@ulsan.ac.kr
mailto:okcy@ulsan.ac.kr
http://nlplab.ulsan.ac.kr/

