moHANA: TFx}Y &4 AlAS 7|uto 2 &)
o] FH A 147

Asd ARk A

F432) =92
*shsuh@wordwords.co.kr
ZHil 7 e st/ o) 3 sk 4
ihkang97@cs.cmu.edu, jdkim@cs.cmu.edu

moHANA: Morphological Hangul Analyzer using Multi-Dimensional
Analysis Dictionary

SeungHyeon Seo’, In-Ho Kang, JaeDong Kim
* WordWords, Inc
Carnegie Mellon University/Language Technologies Institute

AgE wol9 EE dojF BEAS Tissta ol AAl FHA 244 HE&FE F
AEE A di4 ALAS o] &3t FelA 224 Al2~¥lel moHANA(Morphological Hangul
Analyzer)ell ¥k f15tolt}h. moHANAS] &4 AR EjIAR AR, off] AR e
T AP R FAET. Bl R AP 71 FEHl A siA 71 dAAR] FAF R
9y ofF BagR, JuH FH, A AR, ouH FH 9 38 Hre] 5 x4 9y
BEE AFEt. o3 APE o3¢ 2 37t 7HE F e HABEE 4 &9
7IRkste] A AR A, &9 APE 55 W AMAE o] &8t BaAE AR
gog Ztzre] b AA JbedA 55 A TRl FEE k. FEATE
7= 2R E Ao ® Aot o]d wE W qf BTk 2pA gk
FEA A B2 AEE FEA B2 A AAl Y &olds dS T Ut

o
lo
=3
ot
tlo
offl
ol

A B 7hEs RE dEi dol disiA Y

Aol 7ledE dd AR Fasts dHa ES

gropdith, olEd FHA A VA MY, AR

1. A& A, AR FE S AddAAE Vs 7wt

FEa BAolgt 32, Fo4x fdY EAEE ee AL oduE VA= dHaE g4
ez defa dole Loal Har, 247k Fejio] vpete o= Q.

dgs Hdstn  FAE A F= 0 HHS EE 7hed Aol 54 5t vE o Addo]

ofmg]. FHa 24S fEllA AREske @A A7zl 857 AdiM= wojo ofd B ZR

AP dubor gHA 55 7P s ol FHEE Az 2@ glojoF Fu. e,

AR g oS b g e HEE AR 712 dHlA B4V deetA dAddew

aglan B ke dd The oFE x¥se 2 FEl 27t 7= Adold AdES VedeRs, o

RUNNSE |
Aoz FAEG. oleld d4 AAe e ¢4 s AR O dold Aamel FeuA ¥su



e,
2
2
2
i)
g
4 9 4 oo

BN S ol o
i O N > o o O

fi . nlo mok

=20 =2 T M=

Hangul Analyzer)&

noHANAS] S AT Z1E SlA7Ieh Ak
BagR A o3 Ad 8 Py ANg vEow
FHHE BrhHow wAlY &m i Abgel
As  gaA RN A AR ARS
zath. GuaEe A4 Au Be BRE U
BgR ARE offF Bgn, FuH 4w, BAA
Au, o Aw 2 58 Fuel sl uy
Azt wrhslel Aowth. wy  Apde  olew
sagle] HoARE B8 5 s

AWAE ol getel HAR Aol A
FATL AR HA 0 E ) L),

] A WA 7IEe dEla 24 oA
sjAsty] A AREE & Ad gRe| e ghef
dobt F, moHANAGI A ARE-Shi= 5akel F el df
gel gl g A At 2ea olgf gk A
TEE 7 moHANAS] ZHZbe] dlojx AHrFel uef
Heja A AFEA o= AEO dFS
HXE=7e AFske], moHANAZE ZRAIIL 9l thakdd
A Abdel Farb dEe] FEA E4e 3l
AeES Fole dd a&49S ®elth

2. ¥ AT

ez BA7E Qusow odely $43} gol
Foll AYe o A bse E FHids
FolF AL BAom, A ¥ X §EE TR
Fodvh AwAE EA AAY 9Ee AFehs
gmolth, FA HAL FEjx AV} 2@ Fuz
9 % b A% A% Fohfel T Aoy
Jul SMe SlF R Aw welE AFss
gEolth4I[5]. Ten F WAL AR A4S 96
|=) p

¢

FAUY AFge] delolA Alolej s FEste] Al ek
SEITHEI[7]. c7lelA AQle] FE7): e
to el EAL BAZ olgd n A A

Ass AYS Az AT w3 QY vofol
% bed BE Ao FnE Aget. E
Aol o 4 gEelNE UwHem BR
Welw Qo] Zolor whl, Alele] FEoNE:
AR FA Aelol BAE BHOoR B witel
ol wele] ol Hojeria @t el
A5 EA BAS ¢ gEeAE 2ue i
BAGe wgetel EAL A AsEe] F}Y2
FAAIE Aol FH mAold Aele] oAt
B A7H okl ARE AFelE Ao Fo|t).
Feln 24 Aol efulge AAs] e
FARES A olRE Agete A7k Qo] gk 1
% @ A3 234 guel HolEe A4ste]l A%
T OEAS A PsolRE oluAe slasThl.
=3 A HAR BEE PS5 FHz B2
Sesaia AL B Al wol olakel EAlelo]u}

o3 AT TISH: FAAS EAHY FHEwde
wedstel ofuige SARUCHAIE]. EF Fejadt
Mg e BAE A85HN, $HE Aue
WAste] oo et Pejist Ad o R A
WoAgel: Ausl eEXe] YEub: @usd)
A W AgSE 4ns Abdskslel Abgshs
A77h ATHI0]. EAF 7o) 9 F cl9|A) A%
el delAE EAE GO9S ARseAg o9
YrEE Al F7h YuE Tess o9HQ
98 ANBIR]. = FADY R4 QAL
Fg3te] 0t V5 Folo] TAIE 4 YrHE][0]-

moHANASI M= FElA B4 ofujdy  dEE=
ARES 5x9do wE HRZ FHsle] FRe o9
2B AAoly} BA zZmaslo] =4 glo] A
AbAel vz dtedslhe R #yW FY9S H 48,
obg#  5akde]  ¥WE  AHRE P
Agstazt s HE AY A Zash
mgst= Aol 7hEsh, FeHa 47
wahbd 5are]l Ar F AR HARE HI}
2Agto = EHrel dIA Ao YIS 24T

o)
PR

3. oA s A AR A
% 12 moHANAS] BllA] AbHe] FAES HolEh.
A a'to A AMESHE FElAe Bl 9 dojd xA
AHE AHoste daHR APY, Felxet 1 FEAV)
71 5 e HIARES JHE7E o3 AR,
gl FAF kel A4 b oREE Rdshe wW
AR, aElar 5A 999 ARgA mdely o 9H9l
FHE FEs= AR AR a8 A YERE
ojde] w3 7|EA ARE sHE VEH ARES
Farsttl. o7 AREAF AP EAF A A E A ke
e 718 EFANR @A, 7184 Abde 7184



1% 1 moHANA 314 Alde] 414

3.1 B2 R Abd

AojAl A wWE FHie HFE YHEUE
Z4zte] ®laE YERdY] 98], noHANAS] Bl A H
AFHS olF  ®Hl(word class  tag) AH,
Fel 4 (norphological) AR,  FAF4(syntactical)
AHE, ou]H(senantic) AHE P 3}&(pragmatic)
AR o/ AR, & 5ol WEH=Z FGoF o
T4 E

53], 2 Al wek AEA AsE i ol
BlZ(vord class tag)j @i 3= folx  dulk
dojstol Al Folld FAH(part of speech)ob= UE
omlE zta Qith. =, B Aol ofF B ge

Ae dolatHel Azt ME BRHA Eahe ol
RFZoARh, olatlA U% AAs dWsk= wist
Zol, AxbgelA Heja REAS goldtA 3] A
Q3 do] e W g 2AHES Aol =L Aol
& 5 rm)Hﬁl\M]/ﬂL = AT PARTIE= N R
i ol "z Aosteyl A st Yok a9t
o Rkeiof g} ]’\1 i =R AN Bl 1‘44:5]]1\115 SRS
FAR A domz, ol wi te i
el BA7)9 A BlaE 2R AN o uE
Ug}‘]"ﬂ' ?%5‘}7‘] ok X% Fq o}—ﬂ Q) _—_7_3% 14,'

mHNY| A= S Ao AEES o]y 9 A
i AR HA E Y3 FUY HaE Holshd]
Aelsta o,

' AN Sl
& € 4] XéEiOﬂ'ﬂ

ARl WAFES  moHANAS]
i%?ﬂ% TR gled, THe

Aofstel EALsh FEas] SAA joIF HILjee
gol2 Agath WA ¥ gHz 2479 ofF
= omed odld ARe wolse NRE
AGEA FANAY Faa7] HalA olgh &

§olF i S LS 471 Aol e

A, oquH,  38H  A4n
ofste] AT gl ¢

Od

=2, g}ﬁ_i/] xéy_;?—é 5 H]—gfﬂ- :’,: ol =
= ¢}

=

o

=

yo 1

4%

oX Mo
flo rfu

rf

o
=

fu
oft
>
rf

Aol tH11][12].

Ho Lo

A ARAE 5, AT 589 T FF
chHE T Ak, ol WAEL FAb
ARE  Agtsted  dardHoz
SHgstlovt, 2 AFdd wEW, FAb sk
oF HIE Hagtoz fFAaL FAAA AR}
v ARE el A ARAF 5x3d WEA
o] str}.

A0 o FAHem

(e}
AEES

)% TAA E So} MWW eI wrf.

<A} n>
e {nenH{fcH{Heco}H}
slatte R B {nqH{fc}{}{per:pol H{}
7 {nc_oneH{fc}3{}{noidx}

<&At pv>
290381 {pvi{ir_yeo {3{H}
a2 {pvHroHHH

, 919 BARE ®@ske ddl oA, e
~EEEL, §4j oleba sy WAE
371 A% 57 AEZE FdHe] s,

v 217 olf Bagn, FeH Au, FAH
, ouA AR gl gE ARE YERn. oA |,
hed] 7R SEAs B2 o Zx} 7he 97 7}L
ARE AL Y el A Adse g, 2
Aol weEw, A3e Feask pAse], 1
GH2E ofF 1, e, A, vA Teu
shgel 57h4e Aun wEZ PRl thabd 4
Aol dlelHu ol A 53T,

)

ol W ‘:H =i
HH‘I N’rﬁi‘&MlN

< o FAHeR AdAWstd, 99 e Je T,
<A ol e it il agEREE, 459
M%Ekﬁlﬁﬁ{mm,mﬂ,lﬂﬁ{MﬁmPW%
{ncn}2 AutEALE, {ng}e ZLFEAE, {nc_one}>
Faa BAYS EABT. o714, {fchs final
consonant9] ka2 ALY FAo]l thaeo e

Agtell AFS wAE= oAFHIEA dEiAT o
AHE O]J‘l&ﬂr. =, e v A Sde uhehA
ivi (754), ini F54), ili( <F4),



ici(donjt care) 59 oz A
T-A g}t o A ol] A = iTeis
iS22 ERET j= jni o= FAskd
{eco}s} {per:pol}> v A
e ol i 44§ < Hdd Aol
S| ATt EREY § & AN A8 ol 44§
H AMEAS Aol F
shaal AR § 4G
A&, o] HAEE Al dolEdA ol
o A¢lol(index word)®  7FA] 7}
AR gk Aotk 4§ A, &
Al i Ais g2 248 uA Hd 2
P02 YHi EAHA 2

sk WA
BRE FAu. dbde] shaFxl ARGl L
= 387 AR {id}E FolA FHx
ARE F&3A "k olef ol A
7Fi she SAE o5 AdoZd B4
s Aol A st WAREo] FHEA 4
sti-vpel] wel 2 Eo] Foixl A
Ao] ALEAFES] 2 3tol] o3| ek
gi& AFd2A BEFst 7est
2 38 ARE T ¥4 4
Fex EA7I7F E9ste Ax

o)
PR

I
et
o

,
offt
o

fru

r:i-l -
X0 & rfr 0 2, e
r & o
£

ﬁg
=
2

N oXl g2 82 ML oL (% =

o

o

O

_,44
o

[e]

1
0,
2 >
>
T
o
o " oft
RN 1
o,
)

PO A
rir
i
o e
L 9
X, ax
ol
2o oox & 9

x
N
i
LS

Ay
=
il
N
ol
o Ol

3
>
N
fr
ox
off EEI
S
o
)
s
rEOE‘ ol
e
A,
ne
<5
o 32 AW
2T

=1
o
T
>
=
>
o
I
diz
ol
o,
S
>,
M
4
o
™
i
tlo
s
o,
N

~
N
Hlppe
Jz 2
ol —

L

>,

>~
- =
i

2 rle i = o

of.
S
>
il
1o
o dEr
)
_&oﬁ,m
s
@
ug
zo, =
P
_1‘9‘_(0244
I\ to
o

o *
S
b
N [

gelze 542 4
gHse

AdtelA] L= WA

2 2 oox

=

ol

i

A

)

ol
>~

>

o
rlo
o
T
S

I ot of, ofl > 40

-z

0
il

g fo

s
1

[o

d

g,
™

A
fo 7
e
L
ol
~

m o
B
-
N
>,
-
p
> Qo

it o

2

1 tlo Lo
% o of,
>,

o

o

Lo

i

tlo

i of,
o

o
o
N
XN
nj
q
g
ox L o
o,
f
me
lo
oflt
=
o
B ol

tjo
<
o
tlo £

rlr
>,
o

14
ol

S

>

dz
o,

=2

2

ol 19

o
of.
>
M
Jht o
_O‘L
g P
i)

stulgol  stul {nen}+s_{nfix}+ol _{j}
) =32t E3AF {nen}+9l_{j}
=3 {ncp}+At_{nfix}+2 {j}

moHANASI A =23k e 24

AnkzA ? . jediol EEWAS At HHE
oz gl jolr ezt dubEAR
BASE pstaesel(@abast @el  BAHA

2 5 2] BB FolA 1 Yo 1 gkt
Bt

< AP A, i TAAG o igddis
o] FEj 17t {pvieln o= ARbH<l FALE JERH,
{ir_yeo}o} {rg}= 14 AHZ {ir_yeo}= &3
SARE, {rgye HE SAERE RS 71ed Aot
{tra}o} {intra}x== &<1° BAb HREA, {tra}=
EFsALE {intra}= AsAlEE AN ARE QjEe
Zloltk. o9} o] Zb offF ® B 7zt ],
AL, 9m, 38 ARE 7 golE EHFE U do
710 &do wek Apej Ao g gojgt 4 Qrt.

(3®) 1918k {pvHir_yeoH{tra}{}{}
(@) 1918k {pvHir_yeoHintra}{H{}

o, ofF ®Hz, ouA Hr ol AE¥E 747t
FA (A, nen, eco, pol, rg $)& A&7}
Abalel Ao whA Qlej2 st AT e
RozA, B AFE olyg e A9
TR/ AT A FErhE Hol fofsteiok st

3.2 013 ApA

o3 Abd2 Feiast 2 FHAaT M 5 e
Z A () 1) <) YrEr  FAEY. FHAE
Ak o ouE JHAE HAgke dglolth. ey
AHE @l webd SulE THA = HAge w9l
Hst7h dasith. o, 93k dRE AT S 9de
Mu|ZolA = il HE ofe "oz FAdE o
Aolgte  shte]  ouls JHAE Hade Wej®
gtetslojop Aatgh A Ans d& 5 AUtk 22,
THel A B4 w2, shte] e ot
Zlo] ofel HAge] wele] digte] FEx A

FAR7) wel, AgAE A= AED AvE
E=Zd £ gl EA7F Q)

dE S0 93 Aol xgE wF juE v
A AAGE Fob B AR VI T
e GeE AT A ARG H

o :

1 O
e T
delase AgE §ube

T k. oldl ek, juErEE A AFEAIY G &
dagoz A a Qojm  HAs £ glA
HTh. moHANAOIAM &= 7]EZHQA  wh9lo] HEHAE
o] g3t o3 AP F3le A e, o¥

i

grlaz oFolAt WolEg shte emE e
Aow A Fn &4l Axdelut Au] oA
Holsh olnl welE et dHz 9 Absa)
@tk 2 shtel FEATE Alzgleld Aol

sk o] BeE NPT 5 YT EPHE



Tofo] el Aloko] §ivh. webA, & Al wE
thabd s Ao o]3] AbdelE gubg
AtebAt § 7 shdel FEARA FEEC. obe Y
g ne] Had s Aslske duE JsH
Fol A5 YeEide ARE Fei &4 gl
A& 271 QA ATt

g, 7ZHzkel Fejae st ool #¥ FEAL
AuE 7RG, dF 5 dua j7hiv B4, 24
aeja Fviabeh BEE 52k el FAF AHE
7Bt A7 FADE Ve Al wEbA £
Aol AHEH = =M E ST S ki & e
sl g A5 WA TPEEA A ma fA o
Ao A 2AE aga fuiae] soR 4
Amgch, B dAgeA s olEd B FAke £XME
T Ee] qrHE o] gske] Aot =

FAERS #4129, 1Ea 2 R FA S
@9 AL olgwh. @ Feao FAD w9
54 o3el A% AH AHE EA B 29
webq AgEE, 1 osl9 el AgE durmel
EAbEel 94 910 webq AgHch

P

3.3 & ARd

MOHANASI A &= 5atele] WlE|E Fiae] ol
= N SH Ade @gar] Slske], o
Hede gz dHs 2AS 99 A4 UL
FHAG. F, B G% 7o 9d o 2 PES
Edt, dulaEte] A% JE 092 AFHon
FAY 5 QoA Holzr] eR(l, dBE, B
SE)AY wolEHoAE HMEWA w0,
AAH AEANE SEHE PEe Adwt. A4
FEb 09 FHe AA¥A 2ee vehn o
e 190 #He] A $AA R 3 g FES
A A AR A gt Zd7ke] GEja gre
A4 TFH Aol He AHon sEsE e

2t}

G R ol i
moHANAOI M &= & AZA el FAAHA A

o A AHo] Erlege =it 7 gEH A 7
Aol 7} Y V|ee gy fo] 3. 9%

So] FAIE ou|e} Aol shEsithe FAM wE
2 o Fdste B 32 o2y g

[e]

r2 ot R §

{PVHHHHY <> {efH{HHH} 1

o] 71914 {pv}= BAF ol F Bl 1E]a efis o]
off Hl1E XEh.

E, oo B4 ol wed A4 Asw
Ao gHzt 9ede Eee ddel ©E 7

FH

AR wAsE £ Aol

CHOHHHT <> GHnHHHT 1
THYHHH? <> OHYHHHT 1

A7l {npe Aol sl FHLE (e T4
o2 HEjk e vheh F) Aot

m AF EVEEE 73

7t7ve] HElaE tol AZe] EIFEI A9
gaides A2 FEE 02 AAIG. o= =9
g2 Ao} AR AF 7heeA Bee R dshs
Tt E el

UHHHHT <> GHHHHT 0
{3= Akl i o 7

EEEEER RS
=

2y Aol ARt BW REe 44 Al
Wepd Agdt. = A AL FEo] SuHem
Hgun] 1 obdel Ehb: gEEo] Adw
Agsol A4 B AL ABSL WP

H
webq AR e U o V)Ea)
TRl ool A By 7

skt

v
tjo
_O‘L
rlr
pory
tjo
o,
o
fru

AT els] A el s Ay,

oEd A dE 5o, dd #W tHde
T B = i s e B i A e e
Zojstel ] wWakA @ oo 7| dFolmm o]

FHe WA 7 &

EhE
HHHHT <> GHHHHT 1

e, ARt ZAbel AR RS we WAk

el FRA wE ddd F gle 497 9
st ol Qlyel ouH 548 AW ke
Fa(22 ) dng sk zAsks ARHA
O}L:E}S

5 - -

s i e AU ASo] FAE Y= A
iolAi 7} AFs7|® sl o] AS-o AL jelAl 9]
R R e P Hio 9uE A x
omz gAY TR A xele] Ha Ao 7hzhe)
oAl 2ed7l oA on] B 7%S 7|%E7]

Az s},

o 1)+ 50l A =T
o2) 71 oloprl AyolA AHA o8l
),



SERE
CHHHper H Y <> GHIHHIocH} 0

=, FHx e A2
A e =Y F7F dew Hae FRE
= =
=

U %

u

hgstod 71ed dart §A "o
i 34l ddE"
PAREFO disl], M2 oF HI1E Fosto 1
PARREFRRS w2 HEstar Aohd,  siA ARdd
PAFRA 7HA = e s Ve 3 H, v AR
i8A1E %3t 97 AFb(eco)s 7IEd FH
Hch. wkeF o] WAL BHIF FEjA o] dAd 5
E4do] gittd mRo] o] WAL Fio did AAd &4
TS H7red a7t glo.

U

DEAE Fes BAL 9 uw
@role] mEM, moj2y] B @A @e] ol
o]t HH odEol

HE A5 . L}, moHANAS] A =
ojg} o] M| F EHA O E= o5t Ho AR, W
Tl dehe WRsrh B2 A9 odEs
Agstz]  SfaA,  FEa P dd EEOrAES
FABHA dtef o9k e AHES A BAT 5
AEH ot 38 B rAS o], °olF odEe
A 4 == a3l

d& B, TEeAE BAET BRW g
dolgoell A jeotHert, &3k, =tk it 2o
o2 y] 273l ofdES Wol el & F gl o9}
2e AHEL So] ol sk o yer, @

" _

(5) <=t b =_{unk}

e da=s 22k {unk}
E=40 S=20k_{unk}
od71elA  {unk}=  HETHFOE YHERIE ofF
] “10] ).
ol st ojd& Azt A ol E2 &
= TEE 488 & .

{adH{fc_adpred}{*}{*H{*} <> {pvH{*H*H*H*} 2
{adH{fc_adpred}:{*}{*H{*} <> {pa}{"H*H*H*} 2

4714 fadys $AE Ve olf  wloelw,
{fc adpred}= %4 o5 eI jfoj o 893
@ ot ¥AE Uehl: jadpreds’t AFstol

(6 &M=k b {ad} + v _{pvy + =T {ef}

ZH 7 zZ {ad} + 7} _{pv} + -t} {ef}
EsAck E {ad} + = _{pv} + A {ef}
B dAe] A £ F
A7 W rE oldl, dAAe] AMESFAHES
xdstyl st e A ofd Wi
IAEE &3, oS B0, QEE IR (->)9
BF, SR 9F%Y 5 FAe SR L EHY
53 FAeNE dde] vbedEds yEhdg. 9%
P (<-) & dHd 9w E YEH, ol 9 EHE
U #AF GYelA F2 FAF d9os gadoR
Agksty 7lsshE S 7hsetAl k. Bh FRAA QL
o & 5o A9ysiH
{na}-{*H*Hper H*} <> 3 H*HH* 1
{nen}HHH*Y <> O3 L
{nfo3{HHHY <> O3 L
o714 {ng}=  ZLHFEAN,  {ncn}= LuEgA},

{nfix}= AR v ALl gt o] {FEl1E UERWTE.
ol FHE {ng}, {ncn}, {nfix}e oJF 2= 7}H
dolE2 {j} olF HIE I FeEie ATl
7bHsdhs omjgit. =, ov| A AGrof {per}E 7HA 1L
A oF HIE AN AUAF T ooy olF "t
Adtt. olE olF ®Ha:E EAY AR {accu}E
7bA AL e 2AHGY ol9lY thE EAReE Al
Azgter 4= ok, WhHol, AN HEIE {accu}E 7Hx]
ZAHIE ouE AHo {per}E 717 ofF eizre}
Agto] 7lesitt. ol EWelAd EHIW 3

.

{ngHH*Hper'H*} < OH*Haccu}{*H{*} 1
{nfixHH*Hper*H*} <- H*HaccuH{*H{*} 1

o714 {per*}& Abgre]l omA AFH, {accu}=
7o 3 BAMH ARE Yepdt. 9o xd
A9, BAFE ARl {accu}E THAA Y FAME
offF Bl Foll omA AHRIL {per*}Ql HAFFeRRE
a4%d F 9 ouigtt. A& Eof, AN}

AA T+ FA BEZE {accu}d
o
3

FFol sl g
ZAboltk. o] AL, gelAdliE i AdelAG,
i dAlA g, i deln Ao, i el i,
i ZdolAl § A8 onz Ard {per*}7} ol A=
idAie Z2AgE & gledy, i AAdAdAG G,

N
2



iolyelAl i, aorbelAl AR onA AR}
{per=}2l WATEI= AT & vk, {accu}d
A ARE e Z2AjE dEbEl oE
AL gy e os Age ¢ glas 99 2ol
Z8E 5 vk, olek o] 53] moHAHAN A=
FEHAE A guARE 83 F v doH
AR FE=F vl

3 2] moHANAE 1,00009 709 &9 (2o ® Autk
Aoja 54 2 AA EAolA AMEE = e
&S 7l&=skal Qo

a9

(2
S

4 AREAF AR B 712 AR
Akl e 24 AaFCA o3 AR
ol ME7tell ofall FHE=vwl, ol weh, I
FEW AL BAste Axou FEA EA77F
5= AfolEW a7 S AF wbgsr] HA
F0H. YRR, & Aol wEd, s 2470
A2 AAe] gle ARSAE g4A AxoE 558
Abdol AlgETk. B AT AR
| &4F 7S THAM, ARSAR ARl
FEHEES o9 ARl EAe: dHaERY
SHA FAEY. AR FARE
| &= &, 7P ®ol dEhde FAK
s wAbgeR s PR, RIS
Peolut oA sfael] W2 Aol Al
e el siMg Ads A AR
of a4 AE dFFT. E=F o9 A0 FEl
34 WE= 7]Fsto] dubHQl ER rH
s @l teiA = 7] 55ke] ARERT.

&O

2 so ol
k1
Jfu
S
>
oo
>

i

o
fru
ax

l

u

T2 o ot
rir - N

ol

ol

ol

N

oo

22 N0 Com 1 o oft 2 4y &

ootk ® T oF uE e L

4. 4% 2 A

52kl WEgho = EATE moHANACIA  Al8-8h=
Zkzke] dojd AuEe f8AdS AT Sf3A
KAIST ZE A5 ARgate] AT, KAIST oA
A, AR, w2, FRE SO v e
FER 175,524 o] Bz T4¥ 0] 9

MOHANA Al =RjoA  ZEeh= H7ie] At
ArdArks Abgsto] e @9l ALEI A
aga ofd a9e] AgES A4 d
AR 54 @9l te 2k

#correct morphemes

#result morphemes

_ #correct morphemes

~ #answer morphemes

#correct eojeols
#eojeols

Precision =

Recall

Eojeol Acc. =

E 1 AR A mE B4 e sl

A A HE | Prec. Rec. Eoj Avg
Acc. #Res

- 0.875 0.822 0.791 2.13
He|dKx | 0.876 0.821 0.791 2.17
EAH | 0.872 0.811 0.786 2.15
ou 4K | 0.860 0.799 0.770 2.67
31841 | 0.871 0.818 0.787 2.46

moHANA®S] AHIEFL 79%AH =S o]E KAST
DRI o|A ALREE A Ty 89 A9
A& 3 AY7F noHANRIA  AREEE g3
zpol 7k 947] Wil tH. 1Ey, o9k #-& moHANAZS]
e FY ASES] daks KAISTS 24 75
23, n-gram¥® 2 FE AR glo] w44
Aoz, Fd3 7oA moHANAL IFeA £
A3 JEFELS V|E HEA BAv]e B4 Ao}

FAAY o £ Aolet Zad,

ol uhEwW, moHNelA AL E ZH7be] Qlojd A
A, el sk $4 4agel b 2 GeL
WS 4w, EA 4w an dd Auel
= 2ol e WAL AL & & Ak ol
A9 A QolE wAS] e, B
Wb o, omA ARl g Fow v
29 gt

g ArEs AT Ad5, Aol Z AolE
HolA = FUAT T4 of Fol m

* moHANAS} KAISTS] S|
T 7)ol GEbA, & o e dis] o ol =4
Aol xpol 7k Q)
- KASIT ¢ #4 23}
ojikstfr3e o] bshf-BH/nc+2/jx
Az Y. Add/nc+Z7/nca+3H/ xpv+A/efp+
Hef+./s.
e ol g ol /ad
- moHAHA o] &4 A3}
ojxkshfhE  ol4ksHnen}+EH{nen}+-2{j}
g dch I {nepr+EA{ncp}+3sH{fix}
At {ef}+.{ascii}

aelgobs 1 {paj+dol = {ef}

=
B~
A

X
2
>




>~

Aue AAYEL Aod= 22 onsh Az
Tiol maalA wEEAee] s4e] 957}
Ao, A Aol e

N

¢

oz & offt
-

fr Lo

75l A=
i =93F7] §
_{ncp} + 3B_{vfix} + o _{ef} +
{aux} + 71 {ef}i ¢ o] &7 BE FAL &4
=2 _{ncp} + d_{nc_one} + F7|_{ncp}i <
FrgAl FAQ oJHd = FA ko).

ol
=

b

JB
9

m & N O i pE @

flo

N

-

oo

- e 3 S of U

i AFEl_{ncn} + ol _{ip} +
i AFEl_{nen} + 91 _{nq} + °ll_{j

o 2 N fo o 2

AAEAR G A {ng} i ©]
S I o= S
o] F A A ekt

Oobo

—

jus)
e

o3l ol

souA 2xE

=

- l—O ol
L A <)
<1

{ncn} + 919 {ncn}i thAlel
_{nc_one}j =
H A1 Q18 13- dE] WALSl
bzl gl whet § H a9l {ncn} § 2ke]
2 gol A= o] FHAA &Fkrt.

o

[o
o
o,
>
rir
ofl

T
T,
o2
el
ol
o
ou}

o

BA7)e] RE J}s3l oo
3t} . moHANA:
oqu A g
slo] Ao A

tlo

dun 12 oo
¥

N
ogh <% i
o

v

i
2
ol
offtt
>
=
N
o2l
T

s

tio J

38 4ol
=40 we
ole g ThAel

i T,
N

“
fen

N

B
o 1o o ox

S
>,
2
2

> o
4 HEL

Lo

A B o N HE B S o %,
B 2 1o i o2 o [ et

do
:?L_l,
%
O
o,
p
M

X

i
o

iméog
n
S

N,

-

:

gt
)
o

G

EAL AT

o

Bullies

e b

(

e
4z & o

Al

2 Agsta d2

O

(

o
o

2A7E ALgeles Aol BAA FeHlze) vl
BRE 44 4% 5 QA @k E@ By it
Fmol Ad s 4T F Ao AN Uy
Eulgls] B4 mubd mHojxst B oRE
L3 99 AP 5 9

=R A% 5akde]l ABRE HH A

O Ffe

FHom @ ugelth. et s34
aapdow dgete] A Age Aol

= 2EEAY ARG Ao ut
Fe& A HBoA #H HERE ARESHE W
(e}

oL of W&
oL o AN o>
1o @ X lo g

[1] AAF 199%. 2o7F-EHA 7IHE ol&F oF

wEA dlh. PMGYER,  FFqeed
2187}
[21 934, «Rd, dai@, 1995. wjA HuE

o]

= I PR TP
¢ Y B pop 8] o], 227 63, pp. 957-964

[3] A2, 1993, §o4d AW} HFo W HAHE

23 3o FHElA BA, ALt JLSFERA}

[4]1 449 19%. vtz Wy FA=E o]&3 g
FAL A AswL Ao, @)

¢

[61 *44d, AP 2004. A3 =31 HApel o9
204 @wel FEA  BA,  @wgries
m A 2T EgJo] W g& 314 1% pp.89-99

[7] Kwangseob Shim and Jaehyung Yang 2002. § MACH: A
Supersonic Korean Analyzer, j Proceedings of the
19th International Conference on Computational
Linguistics (COLING-2002), pp. 939-945

[8] ¥sd, 794, 2000 jH& ofde 7]E4
ket md o] Pl B4 WG JH Y
m= A 2EEQJo] W g 277, 3%, pp. 290-
301

[9] Gary Geunbae Lee, Jong-Hyeok Lee, and Jeongwon
Cha, 2002. Syllable-pattern-based unknown-
morpheme segmentation and estimation for hybrid
part-of-speech tagging of Korean, Computational
Linguistics, vol. 28, pp. 53-70

[10]CIK  Moran, 2007. MoranSoft 2] 3|A}
http://www.moransoft.com

[11] 316, 1984, =ro]st, i3I}

[12] 1715, 1996, Aoist, FEaA)



