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Korean Homograph Tagging Model based on
Sub-Word Conditional Probability

Shin Joon Choul” - Ock Cheol Young'™

ABSTRACT

In general, the Korean morpheme analysis procedure is divided into two steps. In the first step as an ambiguity generation step, an
Eojeol is analyzed into many morpheme sequences as candidates. In the second step, one appropriate candidate is chosen by using
contextual information. Hidden Markov Model(HMM) is typically applied in the second step. This paper proposes Sub-word Conditional
Probability(SCP) model as an alternate algorithm. SCP uses sub-word information of adjacent eojeol first. If it failed, then SCP use
morpheme information restrictively. In the accuracy and speed comparative test, HMM's accuracy is 96.49% and SCP’s accuracy is just

0.07% lower. But SCP reduced processing time 53%.

Keywords : Korean Morphological Analyzer,
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Table 1. Pairs of Eojeols About “eat an apple”

Pair of Eojeols Tagging Result Frequency
ALE QL AF_05/NNG+E/JKO 1
AbE Wi AL 05/NNG+E/JKO 1
PN KSR R A 05/NNG+E/JKO 1
AVhE WO AL2}_05/NNG+E/JKO 2
AFE o] AL 05/NNG+E/JKO 1
e o AL} 05/NNG+E/JKO 1

Table 2. Pairs of Eojeols for “ride a car’

Pair of Eojeols Tagging Result Frequence
b {o= 5 T RN B} 02/VV 120
ZFE Efaleees E}_03/VV 1
A2 g E}_02/VV 5
A EpAeeee E}_02/VV 1
2H5 Epg e E}l_02/VV 4
AR= = R EF_02/VV 4

10
AL

=012 ZAR=E 7|8t SH0I90] BHE 22 409

Table 3. Pairs of Eojeols for ‘ride a car”

Tagging Result Frequence
2}_06/NNG+E/JKO E}_02/VV+iL/EC 119
Z}_09/NNG+E/JKO E}_03/VV+i/EC 1
7]12}_01/NNG+E/JKO E}_02/VV+il/EC 57
A& 2/ NNG+E/JKO E}_02/VV+i/EC 23
+82/NNG+E/JKO E}_02/VV+i/EC 26
A2} 10/NNG+E/JKO E}_02/VV+i/EC 11
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Table 4. An Example Sentence and Candidates
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Fig. 3. Two Conditional Probabilities With Same Condition
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Fig. 4. An Example Sentence that Every Candidate’s Probability is 0
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(12)
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Read Left Eojeol Make Candidates Read Right Eojeol
o 1. ALTE_O5/NNG+Z /KO P
= 2T 08/NNGE KO ]
Try LAF Model [ Try LAF Model
2os 4z Preiis

No No

Try LAF2 Model Try LAF2 Model

ALEF s not 2 pradicata. REE-T

No is LAF2 available? No

Try LEF Model Try LEF Mode!

G AT i e

No is LEF available?

Try LEF2 Model Try LEF2 Model

AFDF s not & predicata. = s

No

&

.| Choose one candidate with maximum score
’ 1 ARTE O5/NNG+E/KO

End

Fig. 5. Flow Chart of Sub-word Conditional Probability Model

_ P(mw-_’1 YW, 158515 51‘,2)%” Score (tw-)
argma:ijLAF(tiyj) =argmaz; Z O -

> Seorelt;,) 13)

a=1

— Wrar
=argmaz; AS'Freq(mw-vl Wi 15 8515 8;9) X Score (tw-)

T [ Input Text ]
Standard Korean 3

Dictionary

 QEls AtTbE oIt .. |
b

A Make Candidates ]

A )"
CKMA[L7] e [ amE [ =k ]
DataBase : ; :
T SERUNVA+E/ETM MIt_05/NNG+S/KO # o_02/WW+2l/EP+CH/EF+ /SF &

/_\ POARDE_08/NNG=Z=/IKO P o O1AN+2i/EP-CHEF= /SF

N T
(3 =

Sejong 5 l%] l%]
DataBase | LEF ] H_
Corpus LEF2 REF2
\J’.
v [ Rule Based Processing ]

W
| TEQIVA+S/ETM " AYTH_0S/NNG+Z/IKO ” B _02/VV+ /EP+CHEF+ /SF

Fig. 6. The Entire System Block Diagram
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HEE M) HEE(%)
96.3650 96.3660
96.3600 P - 96.3650 P
™ 96.3640 / \
96.3550 : / \\
96.3500 ! 36.3630 N
' r N
f 96.3620
96.3450 / \
f 96.3610
96.3400 / \
96.3600
96.3350 \
96.3530 'Y
96.3300 96.3580
o 1 2 3 s 0 05 1 15 2 25 3
Wiar Wi
Fig. 7. Weight of “Left-All-First” and Accuracy Fig. 8. Weight of “Left-End-First” and Accuracy

Table 5. Sub-word Conditional Model Weights

Name Description Value
Wyap All syllable of left eojeol(i-1) and first part of right eojeol(i). 25
W e Last two syllable of left eojeol(i-1) and first part of right eojeol(i). 15
W ppr Last two syllable of left eojeol(i) and first part of right eojeol(i+1). 0.6
Table 6. Minimum Frequencies of Sub-word Conditional Probability Model
Name Description Value
RAF, RAF2 All syllable of left eojeol(i) and first part of right eojeol(i+1). 0.001
LAF, LAF2 All syllable of left eojeol(i-1) and first part of right eojeol(i). 0.01
REF, REF2, . . . .
LEF. LEF? Last part of left eojeol and first part of right eojeol. 0.1
Table 7. Results of 10 divided corpus cross-validation experiment
Corpus Part Number 1 2 3 4 5 6 7 8 9 10 AVG
acc(‘j/r?CY 96199 | 96230 | 96206 | 96221 | 96202 | 96206 | 96231 | 96211 | 96235 | 96.169 | 96211
0
FEo] gtk o] Ao BE TR Py 00] U Arkd 48] AHaH 0 tidlel 01¢] AE&Ht dE 9
oldl @S dAdsty] Hsixe Wk BETF 022 ALt Fig. 4ol4 “2F& A1H ] A &¥= RAF#S 31 A S5
g4 Aot gE AAR A8y NEE 0B ofF 2F GF_06)el disiA 100]3 7 WA FEE_09 disiA 0.1
A AAsE BHe] . olE E91A Fig. 4914 0 tj2l o] Ht} o] HARNE g AL whEste] Hde e
o 018 A& H FEANS FaAA A_09/NNGFE 7}t g gt}
Adld Zlolt}, o]F A AEE= NEE HLwEeil 4
3t 0.143 03 1 Abole] A k& 7HxIth 36 ™A AlAH
2 (12)5 HANE 48 s Aysty] 98 RAFE Fig. 5= SCPY E+& REdo] A8¥e= AL, 19
HE 7lgke] Aoz wde Zlolt) Freqe &5 2a X oA Ao RE PLO “uro)= AFHE WOrk oA AlE ¢
54 £0¢ WESE ode WEES WL SFreqt A FRE Adeh: AAeln, A3 ol43} 93 o4 gue
2NE7E g8 =gt argmaxs AHESHE WA 9 AA EE dRE o]&dth IYME AFH gloy
ol FFH G(HolA] FE RS FE ¢ Ach 4 SCP wAM wae sl ol Aol 33 ojde] A
(AN HAAWEE 012 /getn gov), WA 002 28543 3 ofdd ot JnE FEEAOZ o]§F ®
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Table 8. Homograph Accuracy
Target Name Number of Eojeols Ratio(%)
All Eojeol of Test-Set T 1,108,204
Homograph Eojeols of T H 668,561
Ratio of Homograph Eojeols H/T 60.33
Eojeols with right Tag and right Morpheme in H M 650,196
Eojeols with right Homograph Number in M R 640,456
Accuracy of Homograph R/M 98.50
Accuracy of Morpheme+Tag+Homograph R/H 95.80
Accuracy of Morpheme+Tag M/H 97.25
do] A=grh e FAbel(, B, 5, ol )7F dF T A= vt AUSCR wig wep T2 EST
Aol FAE obd JHg Q1A g o] & o] &3te] EEA HxR%EE AFR7F EFFRET $o| wokom, 7 Ul
e A olB Eol, “AHE E UYmolA AR Apmolq WEsl 09 Fui Agel ofd Sgo] Hrhe
ATk AT AAY Ao ouz BAR T
Fig. 62 AA Alz="& 2¢ o=, SCP ®E
CKMAIL7] 283 F3 7|gke] S48 RES @il otk 4 NE 2 HI}
A AFEEA G} BETUAAS o] &38 CKMAE d
FAZIAL o|F o R FTHES A 1ga AFEEA 41 82 wox| 028 DA AE A
o FLs < =
i?jﬁjﬁfﬁ;? AR AL Eas e B R AlQkshE SCP7F e4dl BEANE ket
e el AREL 24 A8 mEIAUNNL ok
oA At AFeeAToR AP HATUEH S
37 &= Z2F 2 gelm Hald Ho] 9EAMS dsati, A |
SAE AANE TR AT A wE FEps gy o e T SRR B
S EAAA e WA Kol o Fumad gEen oo o0 THE A, S W AT Table 7
@o AT Dast 97 M AAGat 4 sed o é‘]f M L W08 e A S e
A (12)7F leH, LAFS 49 4 (13)ez WA + ot A}%ﬂr{t A Xé?%% o i&%i asae,
’ B ob FAF 2o FEolelo] WMart B grofof Hwro
sk wol WA AEAY AFA wyyt wEFE F Lo
B ZAAoA LAF9 93] AAA dr
SCPelA AHgs 45Ee fAdes dysdn. d Table 9. HMM and Sub-word Conditional Probability Model's
o] stto] AL HlEgo g x7|FE Astn wHEAQ] Accuracy and Processing Time
A8E Zstod AgE] A vowr #HoZ AAAT
Algorithm Accuracy Tagging Time
Fig. 7% Fig. 82 45 F B4 wopm wgol B3
}4S BelFI Table 59 Table 62 RE 454k et CKMAIT) 98.56% 0.0%
via et CKMA+HMM(15] 96.49% 211%
Wiap Wy Wege N 7HE 52 2 w5000, .
CKMA+SCP 96.42% 10.0x
o] A& LAF7}F 7H A& AHgste BY SolA 7 S

Table 10. Error Examples of Sub-word Conditional Probability Model

Eojeol Right Tagging Result SCP Tagging Result
48to] 3 F8+o] g/NNG 48F_05/NNG+4 8_02/NNG
g rolo g} 2~0] /NNP+ell/JKB+%/JX e 02/NNP+o]_08/XSN+oll/JKB+%/JX
ARl A = AFS378/NNG+ol A/JKB+%=/JX AF9)_04/NNG+74_45/XSN+9]| 41 /JKB+=/JX
T3 & 33/ VV+Ql/EP+TH/EF+./SF 3 3 _02/NNG+3}/XSV+3)/EP+t/EF+./SF
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