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Automatic Construction of Korean Unknown Word
Dictionary using Occurrence Frequency in Web
Documents
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Abstract

In this paper, we propose a method of automatically constructing a dictionary by extracting
unknown words from given eojeols in order to improve the performance of a Korean morphological
analyzer. The proposed method is composed of a dictionary construction phase based on full text
analysis and a dictionary construction phase based on web document frequency. The first phase
recognizes unknown words from strings repeatedly occurred in a given full text while the second
phase recognizes unknown words based on frequency of retrieving each string, once occurred in the
text, from web documents. Experimental results show that the proposed method improves 32.39%

recall by utilizing web document frequency compared with a previous method.

» Keyword : DJSE20] 21A(Unknown Word Recognition), AP 7%=(Dictionary Construction),
HEA 78 MZE (\Web Document-based Approach)

« HI1XA} 2oy

« M2l 0 2008, 3. 10, AAY : 2008. 3. 27, MAt=EY : 2008. 5. 24.
*Addielw g Xgn|tojgtyE Al 7 FA)

¥E AP4E 20088hdw Adtiely AZEYoinjdold A AT A YPe R o] FoHE



28 HE 7T iR mOGE(2008. 5.)
g Aol A FHHE F Ja, Ao 75 AR 4
| M= A etk FAI7E A2,

o] A Alzrle] 7P 71
AN Ar]E e Ha G FHLE FE5h= A 2H
OS2 APdelnt A 22 deiri s
L XM Fegdted o] SRITH]. o3k dofx[4 Al
28] A A FEI ARE wEoR FEHEE Al
P vleFE sk ofdolut AL FEsA £4¢
T §lthe AV G &, AEkt 24 2 glo] 2wy
R A Sk ZAZE GRASAY, v SFAE FHT N
g AN 1 7Fedt e 57t Bobd 2
ARTH2). At AF7IAL SMS WAIA]L, § 41 Fl
Hal 78 Al wet H2E o7t A5 SAstRE o2
& ZAIZE HS AAsAl verd .

wetd, 2 oM AR SEHAl ¥
ARl AgeR S5 6&01 HeEo AR ARE 75
TS AT Aljkehs e AE B4 71N vlEEe]
AR TS e EEN 71 HEmjE5o] AR 75 Yy
_i:fmﬂoi Mo A, AR A 7 wEEe] AR
& Hoﬂﬂ UrE}

}.

}-o']

oro. D]cio_"e

o O

1R @ /1 Aol 4

& A3

Yo B, 2HoMe o] neEe] £M Bdd VIE
A Rl el A En. a8z, 33Me Agshke vl
5 AR 5 el dish dsta, 48l Altst
= e des Wi, sReR SYMe e
d=r

I, 7|&EAT
/\P’ﬂ A 5 EW B2 MeRolE BHALR Q4] ¢

H

o A4 A B2
P A2, 9 YRS 98
2, ol A F1 g2y

3
Bl B PR} B Ao L HfF O r|SHeiE QY
#H5,6). 22, olHT BAPEE 75 Aol

B4, F B9 7t Ao vlese] S e
£ oj3le] EAYEE niRo g njEFelE A4IT(7.8,9].
AE 50, goldiE dof A 2AL] TR o35, 3ol
ZA AR, ‘extra- 9 2 HFAL “tion 22 FHEAL
‘—ing’ﬂ} 2L ojn] HRE ARgsle] M]TEAE AN T U
th(7.9). 2u Z2ef9l F=ojeld dole Wy g ¥
B2 LPE’rLLE AR 5 ZAE A Ve 5 8l

AR, A& B4 71 AP EAA R
Ehte EAER 1 Feh 24 2SR veEels
AJZTH2 4). AF B0l EAlol Vet o "E7H %
AR ol A AR, SR
U SEHASY, "N/ SRS A /oml e 2
A ZPA/RAY, R TPE/MEEEAS Y
SEAA +/onl s} 2ol Fejad wAE - Sict o,
T ooldel 359 Fek BHENR] ST EEAE

e viger "N SANE nle R R AAPTH2). 2
A AE £ 71 H2e neEelrt -‘-'%—Hoﬂﬂ & &
Ak vt A9 A4 S gloke @A) 8l

AR, 9 71 FPEE eutek s "Obama 9} o] %
AT | E 7R AR GE dojd] dieHE do] BE R

7] Sia) 9 24 2R AREETH10,11,12]. AE S0, A
Aol "eupel7l FEE] A gHEE "Bk S

ﬂi‘Ur

"Obama’7} 3 Vel 9 A4ZATE BASH] do] 2

';Iz"‘%% T ;JP}

2 =FdAMe FHL #4E A nsE
TFE3P7) YA 9 XM e SENIEE B89 t Hc}ﬁé—%
Aoreict Aotehe dHE ARV FPE B
7] $18iA), EAYe g YR 1 5ol FE tish ol
o] YEAMo|M] ZHNNEE v R HFsihe s §
Z BAE 9318 o Aot T3 Ak WS dolA|
o] F& RS Foly] 93 v5FoY 7 9 s ¥
B B4 TR NA et

Il o|&50] A Ats 75

Akehe v1EFe] AMY AF FEHHS (19 1)3 29
2 76k o] gEo] Abd #53 §] S8HlE 7 vs
AP f29] 29A = FAAE 3. 1M = AE £4 7]
1520 AR 3 vl oial] AR3ka, 3294 e €
W 7uk u)5E0] AL 75 Wb B8 7=t 3

[:l

(i
o 2 oM »

=

r



HEA el A <)

MEso A AE F5 29

- DISS0 AR IHE 25

PURI 52 MY
¥
BERE B AUS

P T A T R R N R Ny e B

g 1.

] —

. N A T

A T g e T

0550 AR AkE 7= ALl

Fig. 1. Automatic Unknown Word Dictionary Construction System
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A% 5o, P sel X4 012 o Aue] o) "o 9Fe
2] glom, FuRAs 2se] FAY OB EIgo]"
O RS, ORI YSAE 9 PRGN HH)
a7 2ANEE BAYY 2N} Hasgnsac
o Fojd £Ade ANEE Yolst ohiztn BT
a2)m, ol ol HESELAN LEE § 4L A
oY MRS W, BT o 23] &
A "ol EERl, | IRIIEY o ARGA'E ¢ A
SN AAehe TS wEaT A 2RI} Ha
Havsuc 28, 2 volekn Bus ol gy
& v)5S0] RS BALR SHUT)



72|k, o)Ege] Al )

S|

¥ SFYlT 78l n]5Eo] AL Fa( oFEAE
{
/] A B AE u5EAE FEHokske EE o] WA whileF 4+
while ( ojZda]~Eo] BAE o]d &) )
{
/] oA 5 TS S WA forE 43
for( $8Y = ofd: &4L=7] ) 184, A S4Y = 7]& SHEN +=51548 AA )
{
/) TR 2 AES] RE Fulgzo] e SAEE Z3sk] dgadzloa A
while( Zoi73] 8] AEo] A& Fuira]l =z )

{
TANE = SHE + B
H&dHlE = search( EAFE, #4407 Google ):
// LG FOAaS 23 23 o Aol yehA] o njFEoAA e FE HjiA
if ( gE8elie ( HisguE )

{
break: // AT A€ T 23S T oS S4E A=
/
} // while( 29413 ) F8
/) SHEY LB S 23 23 o o 2 e g g9E v 5E0A Y 55
if ( g&dgils > H2EHgvlE )
{
insert( S34Y, o550 AFH ).
break: // tha oA A&l
/
}// for ( 24Y ) FE
} // while ( 912 ) 8
} /) EENIE 78k nj5Fo] AR & e F

7% 3. W SEUITTEE 0IEEN AN 5 HAEE
Fig. 3. Unknown Word Dictionary Construction Algorithm based on Web Document Frequency

33 =Y 3l =g THFTE=P( BAHHSE ) o (D
AT WAHHSAE R 1 "ERE 749 freq( BAL, B12A)

ol2igl 4 WEslL nfEtoz o deA WAl Hutze T freq(ASA)

+HEE Fela A LA 29 a9z $3ES

TS WA A& FARRS d=elr] s 44 (1) dE Eo], Feia B4 TEFAY SulXz Ful/HA
2ol 739 HEHEo] Folxle W ol HAPE Ve L gum/zAVoM 7w AN ES 238t 18n

9l

A
=

g R £ (DN BE  guia s Ueg NEs) Y v o)
o 223 FHS Yoo B4 WA AL, B mapp deld NEs oz AABES BT o

&4 Lol b}E} AE=rst 3o ASEE nE @ AR'E A 2412 AMgElnE FEPEET) B Yrls ol
AL vehd RIEE o] 86t ANt} wiAlHo R A nx gm0z Musitl uild] ‘GRe BE/miAl+e/H

n7}e} 73 E.iif-'— M55 AN AT FE T FHE zapon 7R EABLS 223 f AT L
gty Bt olujgl “Be” “we’ HLH o] BYY

A
ol AHEE FHAYEE} A Brise] HE3

A wljAlE .

& BzA}



ESERBIEL

V. A2

pok

2 ©5|

Aehe visEe A AAF 75 WEY) As-E Bt
71 A, QoA TR 44709) AETIALE FE3)3, ©
£ HIBCE 758 A9 & Hrtelr] falM 44 (2),
(3), (4), (5)¢} Zo] H&AE, AEE, F-measure, AHE
FES ARG (E1)H o] A¥T AR F
13,429 o{d =2 FA o] glem, 24749 nEEdE £
gt w3l ZH A EVANE B 319.74 o8 o] Zo)
7F At 683 ojAFEH FHA 104 A7 ZAolR¥r} vk
sttt 1ejx, ZIANG HE 5.93719) vEEelE 2l
AA 513 oA F 227H¢] n5EE TH3e Ao} HA
139 A& F <F 11.5% siBsh= 16709 n5Eols 23
ke A= ok

ooooo

E 1. A AIET A 24
Table 1. News Paper Test Set Analysis

o1E 13,429 683 319.74 104
DISE 247 22 5.93 0
DiSEoiE 1.84% 11.51% 1.84% 0.0%

[32]35 AF7IA e pl5-80] 247948 & w550
Sele] 748 439 A& epa A1

S20] AR 72 W (2,4)E (E2)9) 2ol
gL é’z"?*]l} AEge AgEos de Axg nojt)

ol AT EA 7l wEEo] AR 75 W E dol7h o2
P Peiict Aot ookt FHE verd W 7387,
AA AF7AIA v5Fe1e] 45.75% H=el dolzt gl
e RER HE A 71 rlese] AR 75 S A
& & 3

E}E}H FAClA T =

T UERd oM E m5ENE
Z3 ¢ UEE Agete vFF] AR g 75 HE
%J ZIHTE o8] njFgEo] ARE &I &, ¢
8N 7N m5Eo] AR & HPHE Google A4 <17
A3l Tl EE01g FEIRE, FA{ o] T LehE
283 4 et (FE2)o] B uie} o], 4] V= 76
TEo] AP F& WY AA HEEL ohh oA
24 76k v 58] A 7F WS Btk AEE
32.39%4 % T A7t

L

mlo N

_EL
ol

tlo =,
M

I 2. 0SB AN XE 7= 2o
Table 2. Experimental Results of
Automatic Unknown Word Dictionary Construction

N 24 7|t
T 97.01 52.63 68.24
DISE0 AR 75
¢ ZeviT Jgt
) 86.02 32.39 47.06
DISE0] AR 7%
s 92.51 85.02 88.61

ae ) FAME Ae) LA e dole Aleks

= MINE A 294 R GAS Bt 9
o], o} "RAFF ol FIAdE plS RN} A F
FHA R, o Bl FERINE A3
P58 gl e's} "wek 7t 220k

Aerele W oz As 75 PITH0] AMle] 842
A7¥er] SAelAl, vlEFo] AR AF& oo WE Peii
BA7)e] AGEFES v W (E3)F o] vl5Fo]
AP AR ok 1.7% B= @%E‘@gol FIHAL, 7
Tl thalxist Feja £15 A B3 oF 86.06%



32 WME AFHEHLE B

(2008, 5.)

FREFES BT ol AFler 753 VS
deF el =ol 2 7 UsS BT

H 3. el EAMU|e] M
Table 3. Accuracy of Morphological Analysis

E20) AT

| 98.16

99.85

0lS= 0.00

86.06

V.

2 =RE 15202 Qg #xo] @
S A3k e AN, ool v

Al
(]
o1& FE3

v1580] AIE AT R FEIR WES AdsT A
She Pue AR B4 /N SR} A 75 PR

)

WA, AT B4 7N A 75 4
GOIEE @ 7 Sz BT
BAGA

o} =3 9 e 7N A 7
249 9

=EERR

et 2ENEE Agsjug AR B
AL 1

o A9EF A

W75 e

F 10 I5Rel A 73 Bes 95 Gt
s l"ir:/ﬁoﬂ’ﬂ Lrehd
FS- nlelo 2 A
Aoz yehie 2ARE ESel2 QY

PRE MBS e

|E .

264 ZAsle] 1 FUNES vl o5
'u} mepd, Agkehe Bde ekl 4EAo
4] VI 2AE 95
, %—om BAGIA glel e mlES0E AN 5 9
7 2ARE o She 71E Iyl
§ BAAe FREE

A
& mHsl 32.39% A= Adso] A4 Jehs

(2] v, Z‘i—‘?u?‘”oﬂ 7|9EE fo] mFEole] /14, 11

St gk =, 1999.

(3) David Yarowsky, Unsupervised Word Sense

Disambiguation Rivaling Supervised Methods’,

Proceeding on 33rd Annual Meeting of the
Association for Computational Linguistics,
pp.189 -196, 1995.

(4) Az, &8, 9 o] F4 A E 3T 4
A2 27 AV 718 v G50l A, A BAEE]=RA):
AZEYC 2 g8 A29¢ A6, 4075-416%
2002.

(5) 4=, A4, AYE, AR E 1%1} gk=of n
TEo 3% AR5 B R
H A%, 9575-960%, 1996.

(6] 2Fg9L, oldY, o], ©]FH, "Fejd Y ARE
o83t dutgld u5Ho A, AEAN3] AFAE
A48 FAT=Us =83, 378-42%, 1997.

(7) Ralph Weishedel, Marie Meteer, Richard Schwartz,
Lance Ramshaw, and Jeff Palmulcci, “Coping with
Ambiguity and Unknown Words  through
Probabilistic Models”, Computational Linguistics,
Vol.19, No.2, pp.359-382, 1993.

(8) Masaaki Nagata, "Automatic Extraction of New
Words from Japanese Texts using Generalized
Forward-Backward Search, Proceedings of the
Conference on Empirical Methods in Natural
Language Processing, pp.48-59, 1996.

(9) Andrei Mikheev, “Unsupervised Learning of Word
—Category Guessing Rules,” Proceeding on 34rd
Annual Meeting of the Association for
Computational Linguistics, pp.327-334, 1990.

(10) Pu-Jen Cheng, Jei-Wen Teng, Ruei-Cheng Chen,
Jeng~-Haur Wang, Wen-Hsiang Lu, Lee-Feng
Chien. "Translating unknown queries with web
corpora for cross-language information retrieval,”
Proceedings of the 27th annual international ACM
SIGIR conference on Research and development in
information retrieval, pp. 2529, 2004.

(11) Masaaki Nagata, Teruka Saito, Kenji Suzuki,
“Using the web as a bilingual dictionary,”
Proceedings of the workshop on Data-driven
methods in machine translation, p.1-8, 2001.

(12) Qing Li, Sung Hyon Myaeng, Yun Jin, and
Bo-Yeong Kang, ‘Translation of Unknown
Terms Via Web Mining for Information
Retrieval,” LNCS Vol. 4182, pp.258-269, 2006.



EMAAY SPREE o] &8 79 vl5E] AR g +%F 33

gt & A(So-Young Park)
1997 2% AmEy AxpAAke
FHol3H
19994 849: mthekw e ot
(o]2PAA}
2005 2¢: mediglu AFeie
(e]3pAh)
20074 3% - @A) AErjetm
A




