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Abstract

One of the challenges faced by models in Korean morphological analysis is ambiguity. This arises because different
combinations of morphemes with completely different base forms can share the same surface form in Korean, necessitating
the model's ability to consider context for accurate analysis. The morphological analyzer Kiwi addresses this issue by
proposing a combination of a statistical language model that considers local context and a Skip-Bigram model that considers
global context. This proposed method achieved an average accuracy of 86.7% in resolving ambiguities, outperforming existing
open-source morphological analyzers, particularly deep learning-based ones, which typically achieve between 50-70%.
Additionally, thanks to the optimized lightweight model, Kiwi shows faster speeds compared to other analyzers, making it
useful for analyzing large volumes of text. Kiwi, released as open source, is widely used in various fields such as text mining,
natural language processing, and the humanities due to these features. Although this study improved both the accuracy and
efficiency of morphological analysis, it shows limitations in handling out-of-vocabulary problem and analyzing Korean
dialects, necessitating further improvements in these areas.

Keyword: Korean, NLP, Morphological Analyzer, Disambiguation, Language Model
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T:I'-SZ
% 4% KNLM o] Zale] 7ol whe gomsl 458 was 2ol Awe) 3-gram,
4-gram Qo] RElE Fo] BIAEQS AHSwyl =2 wbH ¢ BB AHS L= Agidoz uek
o} YR EFA-FE A o] R (KNLM 2.5-gram, KNLM 3.5-gram)& Fo] BlA~E A3ln
s A W BaEG egel U 408 B4e A ol A% A wEA % T
W27 FojAo] XFHo] rlo UuFAQl n-gram o] EER o|F Sk 9 Fof A
BAGAE A ARRAG. Fhw 32204 AWE o8 w4 £AY A9 oA 4%
B2 o7 Sl § diEdA DA AREE FAAL S+ 98 BAT + At Kiwis
HEH P4 X715 Atz LojAo XFH7] Hils wolAer ) dAEE +#3 9l
A BAE S YES 35-grame] EA-Fe % Qo] wAL M@ waz s
¥ 5.n-gram o] 249 HFre} A &% Hlu
= gga Ao A E(%)
g% | 97 ®wm | wag o e BN
SR = i LE7E = | $E(KB/s
ZJ_;] Zel | A7IMB) | g e § gxE 4 g e | (KBs)
KNLM 3- 0 2 43.78 94.61 85.58 72.94 155.02
gram
KNLM 4- 0 3 62.83 94.13 85.69 73.28 14134
gram
KNLM2.5- 1 2 18.82 93.20 86.31 74.01 139.97
gram
KNLM3.5- 1 3 34.20 93.32 86.49 75.68 11488
gram
KNLM 3.5-
gram (+ ! 3 34.20 92.63 86.79 87.60 38.12
QEINA)

4.2 234 4 A= Hrt

ZF FE A A7k AEEE A BILe] Feke] 2 = AV B3R sk B4 o
A7F dolsty] witel 41014 FEFF Hrt DR AR s EArEe A¥LE nluss
AL gt A A= e FHax BA7E FHsHA vusty] 98 2o sias B3 F
LR AR R4 A Hrke BRI g el B4R x3Eolok s AR
Fex) shvs AAste] B47171 o] HAE FERAWEAE IRlste 22 IPgHr). 45
ol “AE Ak s £l vtEA Fua BAHATE Arprt obd Arpae A 24
A7 o xFrEojof gt} whebA] vk rh 24 A o] sk dd BgS nel slow,
a8 gow 59 AoR et olE thket el s Faste] 2477 w4S 2l
&S 24719 BeA A A s AAgssith o] HrkE fEA T 4R BEA
| BEAGFA/ETFE F8 FAF TR, B WAL i, FAVE A R, FAE gEADE
TEHSAT? o] T AAY A BE A W A "ol He4ZE Fopvt AW HHYias
HEEA 88 F e 452 750 o Ak 2479 dA" A QA dss SAHT
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& glr}

o] BEeAE Tl TF o] i BAVE B3 L Hee AT A= % 59
2ot WA KNLME A3 Kiwiet SBGE AHE3F Kiwi 1he] Ak Afol5 AvHW SBG &
ol HAAZ AA o= ZAE siAsk= del adrt wve Ae #AAE ¢ vk =T
KNLMTE A3 9ol = 78 &GS ALl umA oA Kiwizt B defa £47]
o AF=rt 9 xv 59 HeEd ZES AREE vREo] unA] 475 RT AR Kiwik
U A e AFES BtE 4L 2w @ 448 FH% 248 SARDS 2Pee
ool @ AMAE fastty & & k.

£ 6. I 5o FE: EY7E T B3A dlE He v
go i, TR samen 7 A9 92y
Kiwi(KNLM) 82.1 89.1 90.7 58.1
Kiwi(SBG) 89.6 89.1 90.7 77.4
Komoran (v3.0) 46.3 54.5 40.7 41.9
MeCab (v2.1.1) 46.3 60.0 53.7 54.8
Kkma (v2.0) 522 70.9 46.3 41.9
Hannanum (v0.8.4)" 46.3 473 - -
OKT (v2.1.0) 46.3 52.7 - -
Khaiii (v0.4) 55.2 67.3 61.1 48.4
Bareun (v2.2.1) 67.2 81.8 79.6 64.5

*Hannanum¥} OKT+ &4 ZA3ol| A sAe} P8AE HERE R &7]d dF A= #

T 5 A=

4.3 % £ A= Hr}
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¥ 7. %% 22 Bt He v

Normalized F1 RSE =
blogs etn nested tweets wikipedia g = /s)
Baseline 59.88 59.85 75.99 61.80 76.37 66.78 | 776190.4
Kiwi 83.81 85.66 91.44 78.98 97.10 87.40 4815
Hannanum 62.51 59.85 82.03 66.92 97.28 7372 | 2585.0
(v0.8.4)
OKT (v2.1.0) 62.16 59.85 83.83 66.19 76.35 69.68 | 31247
55
KSS™(+PeCab) | g¢ o7 63.84 92.06 80.77 98.80 84.87 1.9
(v5.2.0)
KSS(+MeCab) | gg ¢ 63.84 92.06 81.37 100.00 85.23 4363
(v5.2.0)
Bareun (v2.2.1) | 56.18 5121 84.13 51.33 91.94 83.69 215.0

5. Kiwi &8 A}

Kiwiol %7] A& ARt A4 SHA P53 o] Wopd] MAZ A7 NLP A28
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