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( Analysis of Korean Language Parsing System and Speed Improvement
of Machine Learning using Feature Module )
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Abstract

Recently a variety of study of Korean parsing system is carried out by many software engineers and linguists. The
parsing system mainly uses the method of machine learning or symbol processing paradigm. But the parsing system using
machine learning has long training time because the data of Korean sentence is very big. And the system shows the
limited recognition rate because the data has self error. In this thesis we design system using feature module which can
reduce training time and analyze the recognized rate each the number of training sentences and repetition times. The
designed system uses the separated modules and sorted table for binary search. We use the refined 36,090 sentences
which is extracted by Sejong Corpus. The training time is decreased about three hours and the comparison of recognized
rate is the highest as 84.54% when 10,000 sentences is trained 50 times. When all training sentence(32,481) is trained 10
times, the recognition rate is 82.99%. As a result it is more efficient that the system is used the refined data and is
repeated the training until it became the steady state.
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Table 1. Refinement of raw data.
item raw data refined data
total sentence 61,553 39,300
1 phrase sentence 4,503 1,687
2 phrase sentence 2,061 1,523
more than 3 phrase 54,991 *36,090
error type 1 : Q error (ex. Q=2[Q]) 275
error type 2 : string*/NN string/NN + */SW (3,488)
error type 3 : ex. [*/SP /ISP + *ISW + /ISP
example.
- 1 phrase :
10 ZIXPN + P|LINNG + ../SE
- 2 phrase :
12 1993/SN + /ISP + 07/SN + /ISP + 10/SN
2 0 09N
- error sentence :
1SS + Q=2/Q + "ISS
J% 2. 2F oA
Fig 2. Example of Error.
ahel Akl FollA A}%}% Wsolth EolAsh ol
A& dHolH = Aol =283 veolHrt vt &5t
RorE ol A ME}.
A FAH 2= dAe 2 10143 201 o]

T s, dddlMe 222 dol
oA a2
U e SAEE A
Ztowa SERA Al oF{FE A
2o ¥AEE 2F AHEgt)

& EA/NN+/SW= $438k5 o1, /#/SP %
*/SW + //SPZ 435t

2 3= o/E A Azl
Table 2. Distance of dependency relation.

Elo|E2

=

distance of
number of phrase rate[%]

dependency

0 57,052

842

357,693

52.80

91,442

13.50

49,177

7.26

29,414

434

297

14,744

218

11,052

163

8,588

127

1
2
3
4
5 20,116
6
7
8
9

6,661

0.98

10 5381

0.79

> 10 26,139

3.86

total 677,459
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Table 3. Example of full and empty morpheme.

ER-CES

2= CIolH SAIE Ciole

34,336 580 32,301 433
ZHNNG] WEC] | ES_0MNNG]| SEXIEC]
SIZENNG] | OILIUC] | ZX_OINNG]|  ALKEF]
S AHNNG] BHXR] SAZ2INNP] HHEC]
[NNP] LELIDHEF] | GHXIZSNNP] IXPN]

0|
LIDIR[EC] | Z2_09NNG] |  SZ[EC]
SOEF] | OFBIZZENNP]| L LIEF]
SXR] | & CHEIGIEC]
2IDHE[EC] | SEFFNNG]| CHAE[EC]

S oor o
x b

&
- 08
=
=
|

ol AA FE 2o Y JEHA

°f AE yEd Zlojth. Helxe} o] ofEFEE
HEsA S ), oF A 02 AY v A4S o
mabe AA A el ofEAY 1S viE o
AR oE WAL VM E AFol, darofdAe W
ojo] HlE thg ojH R ERAE 7%1111, o) -2
o] o& #AZF 6 oA o (9147%)°l 3

F 39 YE dolEE AF iﬁiéoﬂﬂ FZ38 dlo
Eola AAE HolHe FF & ERA3 HolY

rQL' s

2FA)3tal UTaggers ©]-&3te] oj7fHa7tx ¥z

dolefolt}. gt 7hsdr T EAE 57,0625l o]
ol 45032 1014 ol AATNL F &S
= 620407700 HitolH 830 dolal | oA
KR 3

< 11

> 1257/0oltk aela % 32 FEH FEHa9 oA o
th wEA 1 e
323017001 75 e A
EHlolHEREH oF
AE TGS AAG T AFde 3014 o]
36,090i7dS o]&ate] gsdolE R 32481(90%) <
A 97} dlolE & 3609 4S A&t

i

0|88t J[AISts
.l

1. 28315 0|8t 7|4lsta AlLH

AzRe SKAAA AHSE A4 AREGE 4B A
galglon, ¥ 52 AYE 499 deolth 448 43
& FI AR o] BAA(, Zaka )& gl
4B ME 1 7 Bolm gl Bolw AojAn,



70 om0l o E A AN XA HE
¥ 4 X Holg
Table 4. Feature Table.
Feature | #}2
F1 M-FIP, H-FIP
| . M: o|&EA

F2 MFIP, HFIP H . Rlia

F3 MA, HA P EA

F& | MClAm, HCIAm Sm oZe ez

SEjAO 7|S
F5 MCIP, HCIP Sb : o|=A0| &H
F6 MFIAm, HFIAm +HZ ¥ 2% o
. *x=
F7 M+CIP, H+CIP - HIE @ AS ol

C: Lj8dela
F : Il sYElA
S AR B0 ER)
DY HE|(E2%)
ST
: OfX|2 7| sHE A
O{Eo| HO|=
Sq P OjEo e HI|2
yn |2
A OHE
Sp @ OE9| HR[]7|=
Eq) : Z2X| =el
Am : HE[A

F8
F9
F10
F11
F12
F13
F14
F15
F16
F17
F18
F19
F20
F21
F22
F23
F24
F25
F26
F21
F28
F29
F30
F31
F32

MSmAmM, HSmAm

MScyn, HScyn

MSqgyn, HSqyn

MFIP, MSmAm, HCIP
MFIAm, MFIP, MSmAm, HCIP

MFIAm, MSmAm, HCIAm
MCIP, MFIP, MSmL, MSmP,
HCIP

MCIP, MFIAm, MFIP, MSmAm

MCIAm, MFIAm, MSmAm,
HCIAmM

MFIAm, MSmAm, HCIAm
MCIL, MCIP, MSmAm, HCIP
MScyn, HScyn
MSpyn,HSpyn
Eq(MFIAmM,HFIAmM)yn
Eq(MFIP,HFIP)yn
DI(M,H)
XA T %fO|
Eq(MFIAmM,HFIAm)yn
Eq(MFIAmM,HFIAM)Am

(

(

Eq(MFIP,HFIP)yn
Eq(MFIP,HFIP)P
DI(MFIP,HFIP)
DI(MCIP,HCIP)
DI(MFIAm,HFIAm)
DI(MCIAmM,HCIAM)

ek 02INNPl+2[JKG]
Al 7:11 A[NNGI+°][VCP]+-[ETM]
¥ 01[NNG]
] z}o] H[NNG]
[NNP]
NNPJ+7HJKS]

__05[NNG+&__11[XSN]
Zl %[NNG]

t] 2] L [NNGI+ 2 [ JKB]

A [VV]+EP]+ THEF]+.[SF]
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ol AbSE oM 2

Example of sentence for trining.

a8l 3.
Fig. 3.
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Table 5. Creating Feature Table.
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training ~ === | (= Q[NNG].. | -5
sentence
Feature table
a3 4. SKA A =
Fig. 4. SKA Feature Table.
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5. Feature Module Table.
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Create Index Table
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Recognize Test
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Table 6. The Number of Cell of each Module.

sentence
10 1,000 10,000 al
module
fl 80 179 241 253
2 80 175 229 241
32 528 95,301 797,533 | 1,956,204
total 4,055 442196 | 3530410 | 8,527,748
¥ 7. EEE EEI test 2O CiSH Al
Table 7. Recognition rate of training sentences and test
sentence.
10 1000 10000 ALL
self test [%] 100 97.78 93.89 93.72
[52’109”‘“0” test 68.61 81.54 83.54 82.99
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Fig. 7. Recognition rate of training data.
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