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Automatic Construction of Korean Two-level Lexicon using Lexical
and Morphological Information

Bogyum Kim" - Jae Sung Lee"™

ABSTRACT

Two-level morphology analysis method is one of rule-based morphological analysis method. This approach handles morphological
transformation using rules and analyzes words with morpheme connection information in a lexicon. It is independent of language and
Korean Two-level system was also developed. But, it was limited in practical use, because of using very small set of lexicon built
manually. And it has also a over-generation problem. In this paper, we propose an automatic construction method of Korean Two-level
lexicon for PC-KIMMO from morpheme tagged corpus. We also propose a method to solve over-generation problem using lexical
information and sub-tags. The experiment showed that the proposed method reduced over-generation by 68% compared with the previous
method, and the performance increased from 39% to 65% in f-measure.
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Table 1. Expression of Two-level rule[8]
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Table 2. Homonym with different inflection

Lexicon Type of inflection
#$/VV, #+/VA irregular verb. & regular adj.
B2$/VV, o]|2X/VV | irregular verb'. & irregular verb’.

Table 3. Morpheme separator using building lexicon[4]
Separator Rules of separator addition
N Front of Josa & Eomi
Back of regular verb. & predicative Josa
Back of irregular verb. (except for irregular
$ ap
verb. ‘#1)
X Back of irregular verb. ‘&’
ololo, AAF} ZAe] AZFAA A A& AL ‘o]’
BFAE TeAdAE T4 ABrAHE Ay A o'gt

el $EAS) A A g Tl gtk

Table 4. An example of predicative Josa(‘0|/VCP’) missing
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1. Read an Eojeol (surface form) and its analysis
2. Extract morphemes (M) from the analysis and concatenate
them into C.
3. if (surface form (S) # concatenated morpheme form (C))
then
@ Align S and C using char_align program modified from [9]
@ Find mismatched character positions
@ Lookup the inflection patterns using the mismatched po—
sitions
@ If found, add morpheme separator to the each morpheme
form (M)
4. Store morpheme forms (M) and their bi-grams with tags
5. Repeat 1-4 until end of file

Fig. 7. Lexicon construction algorithm
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Fig. 11. Example of morpheme analysis result using tag-tag
transition[ 12]
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Lexicon Following POS tags
AHE/NNG . .
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7HIKS JKO, JKB, JX ..
Eojeol Result of morpheme analysis
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o N
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Failure = WZNB(EJ ®) Table 6. Performance of Two-level morpheme analysis
ol without unknown words
. Previous
] N >
E= Eojeol, S(E) - {1 ,if |0(El) NA(E) = 1’ work Proposed work
0, otherwise
- Tag 1o & Lexeme to | Sub-tag to| Lexeme to
NB(E) : {1’ ‘O(E;N =0 ag to tag tag sub-tag sub-tag
0, otherwise o 3 3 3
Recall 99.28% 98.66% 99.40% 98.15%
A(E) zanswers of B, O(E) :outputs of E; Precision | 2654% | 4839% | 2845% | 5321%
Fig. 14. Equations for evaluation Frmeasure | 41.88% | 6493% | 44.24% | 69.06%
ANO 13.16 4 9.90 311
o5l A 7% wgol wel 49g @ A3} Table 59 Falwe | OOV | 020% | OOWG | O6F%
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Tag to tag ) L . . . ,
tag sub-tag | sub-tag Table 7. Morpheme analysis result of ‘312
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. Morpheme analysis result
Precision 25.02% 45.34% 26.79% 50.11% Eojeol ;
Correct analaysis Two-level model result
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Failure 1.87% 3.23% 1.91% 3.64% B I ; i
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Table 8. Elapsed time of dictionary construction

CPU Intel core i7 3.2GHz
RAM 8GB

Dictionary size

55,292 morpheme entry
40.1 sec

Elapsed time

gk o] A FEA Pejie] AFTA
dAN A 38k FALS] A il
A AT HAAE A AR S 68% ol =Y T
omn o3 EAd wel FALE Bl AlEslete] dhof
Two-level FEja w4 :

1.7% point, 1317l 0] d
th BE B AFdAE FA7E HE @450 Aded o
Table 9} #Zt}.

.
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Table 9. Examples of corpus error types

Types Example

Tag name Undefined POS tags
Format Mismatched morpheme-POS tag pairs
Spacing Incorrectly spaced words or word phrases

A A AEe AA F R YE 7 A
HA = v5E

Aol wep BAEA Xae of™el ArE Aol
Two-level REo] EAnto = nHE elo| 3t &
Aol E7Fseth ol dZAsy] HsiAE Sy T A
s YA, AHEA B9 A T& ol &ste] sAste
Zol Hasirh ES ofF o] W] AHfole FAFHO
R B2 AEE QR sto] 1o w2 B4 Ad of
dol gojyrR, ol d4dsty] HdiAE B Ads
ofdel o3l ﬁ*} ol Woz o W o Fyih XS
Fdshs 5o Wye] Hasit)

& Aol AR FEja HE ol
Aok dEla WY Ao [4]94 = A
= rES ARSI 2y @l dEa WY
e &)l ol9fe Fejaol AR &b, o2 AQ
o g ek olH g Aol wia ¥ A

el Honk

0ol & e HEE 0188 ot=01 Two-level OSIAKEY Xt&S F+= 871

s Aol WY 4 Ak BH ASE od 57 ol
¢ Aoz o,
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