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Abstract The construction of high-quality input features through effective segmentation is essential for
increasing the sentence comprehension of a language model. Improving the quality of them directly affects
the performance of the downstream task. This paper comparatively studies the segmentation that effectively
reflects the linguistic characteristics of Korean regarding word and sentence classification. The segmentation
types are defined in four categories: eojeol, morpheme, syllable and subchar, and pre-training is carried out
using the RoBERTa model structure. By dividing tasks into a sentence group and a word group, we analyze
the tendency within a group and the difference between the groups. By the model with subchar-level
segmentation showing higher performance than other strategies by maximal NSMC: +0.62%, KorNLI: +2.38%,
KorSTS: +2.41% in sentence classification, and the model with syllable-level showing higher performance at
maximum NER: +0.7%, SRL: +0.61% in word classification, the experimental results confirm the effectiveness
of those schemes.
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Table 2. The hyperparameters in the fine—tuning

Hyper- NAVER- NAVER- KLUE-

parameters NER SRL DP
Max. epochs 10 5 10
Learning rate {1e-5, 3e-b, be-5}
Train batch size 128
Test batch size 64
Max seq. length 128(*256 for Syllable)
Weight decay 0.1

pat';’rf]‘;'ers NSMC | KoNLI | KorSTS
Max. epochs 5 10 15
Learning rate {1e-5, 3e-b, be-5}
Train batch size 128
Test batch size 64
Max seq. length 128(*256 for Syllable)
Weight decay 0.1
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Table 3. The performance results on each dataset
based on segmentation scheme.

Segmentation Word classification
strategy NAVER- NAVER- KLUE-
NER SRL DP
Eojeol 85.99 78.08 90.99
Morpheme 85.34 77.59 89.81
Syllable 86.04 78.20 89.85
Subchar 86.03 78.17 91.04
Segmentation Sentence classification
strategy NSMC KorNLI KorSTS
Eojeol 89.66 80.23 78.57
Morpheme 89.13 79.64 78.49
Syllable 89.36 77.89 77.11
Subchar 89.75 80.27 79.52

43 MY Zut 24

Table 3& 1ofa}d] &4 Hefo] we 7} Al ejA3.9]
s AT Bolzrh £ ke A 214, oju)e]
24, oF 78 24 g23g ojFojxl gof 2R
O e 74 BA Aol 22 EA 71 9u| A
FAE B BlAadg ofRodl 24 B 159 23
oJtt.

431 H0 2% BA3

s B4 wol 25 fAaER F4H vl 1§
e F 7H] AFeS EUS Table 39 A3 A0+
53 U A e ougo] e
AR 27t Hast /A A4, Aquld A4 A=

A= 4 Th9lo] B4 A2 A 835t Hdlo] 45t
58 HolEch £ U9 A B Pslel 1)
H]asto] Zo +0. 7%1 Je AolE Holr, ofd &
BARCE Th 2 458 BT B, do] 157
8 159 S04 448 ve A i 24 HAA

2~ O
A

rulo



to] o

HO

Y EF HAT T ol &1ty o 45

il
HI

P/t

HI

# A%E e A T,
‘@—‘Ol?}b IREE L
A]

7ok of2
B 292, 7
P H Zoleh. W, 33 A
o -2/u, -ol/7te} e B 3&%& LESTR
oz Belshy, do] Aol EAft: S8E0] 2R

£ S BT 5 9082, AAE 24 2 ool
2% Bagold e 2an vuste] §F 4o
uel

S, AlLoyE 24 Belshs Zo] el 1%
o o efacio} gel, oF P BY gl 49 dol
BE gadges BT, A40lE ZUW ZE
B 4% 29 on] BA soto] BastHE, By
OFT AR AFE Btk = 4wt Edo
Agole] BAH WoE BAslel, 1 940 5L

Hofzt 2%, ol BF BlATolik S ) #o]
Aolst B9 Pejae] Relol, 4w e wao
HE 2 AR BA shelel 24 94 e

& % ok

~
w
N
MO
oz
r-I[I

= HA3

s £4 Table 39] 43 Zijof =1, A1 &9
Aojsta RAE APt wdo] A HaFox mr
BAHor 7P & A5e Btk 53], 24 ¢
FAEE Wl STS HlAadoAe Hd FFT
(Accuracy, %) 71& 247} 79.528 02 7F =t} o=
o @99 2ES Ao BRI oF 177KF £,
=4 919 Bde A83t o] HsiA = 23 o139

35 Aolg Holet. ofof vs] P wejo] Eavt
oA t}olo] HAo| AeE wElo zn tho] HEo Ba
ofd T 2ol wisiAE thh HofuhA] Set BsS

2ol 1% &4 99 242 M Az A
E o=, KorNLI HlelejAlofit= ofd o] £t A

‘

E}Z ?ul

o9 B4 7IHES ol Hdt FLe (Accuracy, %)
71 2.3% oV Rl KorSTS Hlo]EAlof| A= Axjojd
A A%(Spearman correlation) 7% o148 &9
Z1MET 144 oA} Zm the] BAET 244 o]A
S € o ok Y AHE E Sl Aol 2
25 HaT0A Sheo] He AR dE ZEste
ABQE d7e]Zo| H83l= Ao] AT}t A Qo]
AFHo T 943t =9 HZS ¢ 4= Q)

oo &2

Aofs}a B4 e wele] BaL oA gol B
AT AT U5} FUIA, Bl 241
257 4% A% olojd ekake
e S A
Stk g ), A4 9] $EY 49 BE Ang 2o 3
AZY e AL Bl Hol/A'% Lo| $HEL -
PLYF, HSIEYS 2 S ATOIN folz
o} TR te), 9 ek o) o 849§ Fe
oA 5 249 2 nefslel Adols] AT
W T of 74X Therd 4+ Qlek. uh, £ whe) 2l
A9 8L ofulzie Hefsl Aol ApHolt,
ol7to] 9518 Agold] u] stete] Wizt B 4+ e,
og Sol, Alojzolu] “t/glel el AlAer 2o
3 9] A4R|0) ol 2L SAb Stk HebE 5o
o] o] FARG RO ofskelA] R, ‘et W
e Az gugty skl 9 4+ 9
22, AR Uele) £8 A 4L 5o Golg
ARAH B4 ARAHOR EFTel, BY £F

O A

on

GATolA 71 953 H5e 7128 8 st
5. 2=

AFoIHE B0l 27 Badol s Ao}
ﬂ% Qe Aol B4 A B, 7V wakael
ota 24 A2 Fololue dH FA diE
A STt o] FoA ko] B EiAaTe] o+
of7|3He @olo] B F 7Nl matold S4u
£BA9] 54 Qlojshy ZHolA Mo AA
oo, AR gadol §9S vol 157 24 1%
02 o], ZF IFoA ot &
AdyH oz Q43 =

I o 1N
lil imﬂ

],

[e]

ol oo mlo

o |

=2 A
7&?‘5}“3} ol #3h Ei 9 9l FHske el
ddolet= O A 24 dFe E8E ke



46 =88stsl=2X HM12# HM125

F=olE e R o, FHA&, 28, AR Y 7HA
ojo] B Ak A 835 pUlE 710] A v|wE 3
S5t A8 23] waw, ol IgolAe 24 B
o] B4 Ao gHto]9] wzlo]d EAL gilxo

HFgsta] Hold s EAoH, T ERet £4 &R
o £714 4A¢ nE oE 7B 24 gaad 49,
AW ©9lo] 2ol Y $4% 45S Btk 2%

JE2A= A2 th9lo] B4 Hgo] 8= rdlo] &%

S‘J

Iat

¢
O

5o ool BugY b MsE EAEOEA
WRAHOR VY w H5e Bt ZEHOE B
a7 Bol 712 dol, 20 Bolsl 5YE v
24 Aee] wIHe Helstgon, ol HRoh By
25t 210 AR Holol thsh FHel 49t
Bzl QojkA o g ulw AFHr. 0% Fo) Tl
R HAT A7 2okl 99 A 249 2R
AW AR L AoleH ol FYS AT A0

REFERENCES
[11 Y. Liu. et al. (2019). Roberta: A robustly optimized
bert pretraining approach. arXiv preprint
arXiv:1907.11692.

[2] J. Devlin, M. W. Chang, K. Lee & K. Toutanova.
(2018). Bert: Pre-training of deep bidirectional
transformers for language understanding. arXiv
preprint arXiv:1810.04805.

3] R. Sennrich, B. Haddow & A. Birch. (2015). Neural
machine translation of rare words with subword
units. arXiv preprint arXiv:1508.07909.

DOI : 10.18653/v1/P16-1162

[4] Y. Wu. et al. (2016). Google's neural machine
translation system: Bridging the gap between
human and machine translation. arXiv preprint
arXiv:1609.08144.

[5] T. Kudo. & J. Richardson. (2018). Sentencepiece:
A simple and language independent subword
tokenizer and detokenizer for neural text
processing. arXiv preprint arXiv:1808.06226.

[6] M. Kim, Y. Kim., Y. Lim. & E. N. Huh. (2019, July).
Advanced subword segmentation and
interdependent regularization mechanisms for
korean language understanding. In 2019 Third
World Conference on Smart Trends in Systems
Security and  Sustainablity — (WorldS4) (pp.
221-227). London : UK.

DOI : 10.1109/WorldS4.2019.8903977

O. Kwon, D. Kim, S. R. Lee, J. Choi & S. Lee.
(2021, April). Handling Out-Of-Vocabulary
Problem in Hangeul Word Embeddings. In
Proceedings of the 16th Conference of the
FBuropean Chapter of the Association for
Computational Linguistics: Main Volume (pp.
3213-3221).

DOI : 10.18653/v1/2021.eacl-main.280

S. Park, J. Byun, S. Baek, Y. Cho & A. Oh. (2018,
July). Subword-level word vector representations
for Korean. In Proceedings of the 56th Annual
Meeting of the Association for Computational

Linguistics  (Volume 1. Long Papers) (pp.
2429-2438).
DOI : 10.18653/v1/P18-1226

S. Lee, H. Jang, Y. Baik, S. Park & H. Shin. (2020).
Kr-bert: A small-scale korean-specific language
model. arXiv preprint arXiv:2008.03979.

DOI : 10.5626/j0k.2020.47.7.682

A. Matteson, C. Lee, Y. Kim & H. S. Lim. (2018,
August). Rich character-level information for
Korean morphological analysis and
part-of-speech tagging. In Proceedings of the
27th International Conference on Computational
Linguistics (pp. 2482-2492).

S. Moon. & N. Okazaki. (2020, May). Jamo Pair
Encoding: Subcharacter Representation-based
Extreme Korean Vocabulary Compression for
Efficient Subword Tokenization. In Proceedings of
the 12th Language Resources and Evaluation
Conference (pp. 3490-3497). Marseille : France.

D. B. Cho, H. Y. Lee & S. S. Kang. (2021). An
Empirical Study of  Korean Sentence
Representation with  Various Tokenizations.
FElectronics, 10(7), 845.

DOI : 10.3390/electronics10070845

K. Park, J. Lee, S. Jang & D. Jung. (2020). An
Empirical Study of Tokenization Strategies for

Various Korean NLP Tasks. arXiv preprint
arXiv:2010.02534.
T. Kudo. (2018). Subword regularization:

Improving neural network translation models with
multiple subword candidates. arXiv preprint
arXiv:1804.10959.

DOI : 10.18653/v1/P18-1007

E. F. Sang & F. De Meulder. (2003). Introduction
to the CoNLL-2003 shared task:
Language-independent named entity recognition.
arXiv preprint cs/0306050.



[16] S. Park. et al. (2021). KLUE: Korean Language
Understanding  Evaluation.  arXiv  preprint
arXiv:2105.09680.

(171 J. Ham, Y. J. Choe, K. Park, I. Choi & H. Soh.
(2020). Kornli and korsts: New benchmark
datasets  for  korean  natural  language
understanding. arXiv preprint arXiv:2004.03289.
DOI : 10.18653/v1/2020.findings-emnlp.39

M. Ott et al. (2019). fairseq: A fast, extensible
toolkit for sequence modeling. arXiv preprint
arXiv:1904.01038.

DOI : 10.18653/v1/N19-4009

- 20199 2€ : TSt AojHE
SIKESAD D [B&C STl
&, HFEsHAD

- 20199 1€ ~ 2021¢ 1€ : LG

ol
=

Display System Engineer
KPMG Consultant

- 20219 3¢ ~ @A - ety AFE s AR
- TAECE : Aol AP, R & o Y
- E-Mail : jin62304@korea.ac.kr

2 & 2(Gyeong-Min Kim) (G5 ]
20179 8¢¥ : WM gty FHFA

S YR B 5SlaNFSAD
- 20189 ~ @A : A TSk FFE
St AukabEtaty
- FRo}: g 2, Aol 32, 71
=9l A AuEd
- E-Malil : totoro4007@korea.ac.kr

2021 89 : FHUEt FYHEFA
SEIHZEAD

- 20219 9¢ ~ @A : 1Edigte
AFEs AuaEgaty

- TR ¢ Aol A, . HA

- E-Mail : sOny@korea.ac.kr

- 2002 2 : Wodisly sl
(T4

- 2014 8¢ : TEtisly AFEHTS
Sl A

- 20209 2¢ : Sk
(TEEAD

20209 79 ~ @A 12 Human-inspired Al
Ad AqtuS

- A EoF : Natural Language Processing, Educational
Data Mining, Social Network Analysis

- E-Mail : insmile@korea.ac.kr

At

2l 3| M(Heuiseok Lim) (B3]
19924 it HFE Sk
Qe
19949 it HFE Sk
(oI5+4Ah
- 19979 : uEthista ZFEsh
QlEEigy)

2008 ~ AR} : ATt AFE ok} W
- AR ¢ AAA Y, 7ATE, A
- E-Mail : limhseok@korea.ac.kr



