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Syllable-Level Lightweight Korean POS Tagger using Transformer Encoder

Suyoung Min® - Youngjoong Ko™

ABSTRACT

Morphological analysis involves segmenting morphemes, the smallest units of meaning or grammatical function in a language, and
assigning part-of-speech tags to each morpheme. It plays a critical role in various natural language processing tasks, such as named
entity recognition and dependency parsing. Much of modern natural language processing relies on deep learning-based language models,
and Korean morphological analysis can be broadly categorized into sequence-to-sequence methods and sequential labeling methods. This
study proposes a morphological analysis approach using the transformer encoder for sequential labeling to perform syllable-level
part-of-speech tagging, followed by morpheme restoration and tagging through a pre-analyzed dictionary. Additionally, the CBOW method
was used to extract syllable-level embeddings in lower dimensions, designing a lightweight morphological analyzer model with reduced
parameters. The proposed model achieves fast inference speed and low parameter usage, making it efficient for use in resource-constrained
environments.
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EAE FEotes £&14 #o]&H(Sequence Labeling) ¥4
(1-4], & AAZE JAFH-tJZH(Encoder-Decoder) 725
-39t A|FA-E-AJFA(Sequence-to-Sequence) ®41[5-10]
o7 IAG7 Adsl=s 9 A JHE 8ot tAy
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< sk WH4lo] it
B AZo|AE= 39 = 7|H(Attention Mechanism)[11]
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g% 9 e FE &

A Aol A g FofolA= <=3 W (Recurrent Neural
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wi(t-2) wit-2)

wit-1) wit-1)
SUM

_b‘ wit) w(t) —b‘
wrtq]"/ wit+1)
wit+2) wi(t+2)

cBOw Skip-gram

Fig. 1. CBOW, Skip—gram of Word2Vec
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Final Output : { ZH5/NNG + HEI/NNG + S/JX + &/VA + 7ll/EC + /W + 0/EC + E/VX +=/ETM + 5/NNB + 2!/VA + CI/EF + /SF }

J
Irregular Conversion Dictionary

I : r L
u)w—_\_u I::]:l Eojecl Dictionary

Syllable-level Tagging : { Z!/B-NNG 5/I-NNG 4}/B-NNG El/I-NNG =/B-JX ...

2/B-VXDIC +/B-NNB 2!/B-VA C}/B-EF ./B-SF }

‘B-NNG‘ ‘ LNNG ‘ ‘B-NNG‘ | LNNG ‘ | BoJX | ‘ BVA | ‘ BEC ‘ | BV | | 1w | |B-WDIC‘ |B.vxD|c| |B-NNB‘ ‘ BVA ‘ | B-EF ‘ | B-SF |

Transformer Encoder

(= | & [® [ |[s|[ % | 0 [= [« [« |[=: [+]|[:|[=| ]|

< Input Sentence : ZF5HEE A 2ol £ £ 3)c) >

Fig. 2. Overall Diagram of the Morphological Analyzer
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Table 1. Syllable-level Tag Types, Examples

eojeol BIE pos BI syllable POS
z} B B B-NNG
5 I I [I-NNG
A I I B-NNG
=l I I [I-NNG
= E I B-JX
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‘ HE| 4 /NNG ‘

7| 2= /NNG+0|/VCP+L JETM

‘ O|/vCP+= L|CHEF ‘

4

L)

Noun Dictionay

HEfA/NNG

Eojeol Dictionary

Z|2E/NNG+9|/VCP+ L /ETM

Irregular Conversion Dictionary

/B-VCPDIC 0|/VCP+ & /EF

| aBne | | e || e | | ZUBNNG | | EANNG |

TN-NNG ‘ ‘ CUINNG ‘

|amvcepic| | uBEF || oner |

Fig. 3. Examples of Dictionaries’s Usage
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Table 2. Parameter Ratio of Each Parameter Model to KorBERT

- coio i | g 256 512
6 5.38% 10.82% 21.60%
5 5.02% 10.09% 20.15%
4 4.66% 9.37% 18.71%
3 4.30% 8.65% 17.27%
2 3.94% 7.93% 15.83%
1 3.58% 7.21% 14.39%




Table 3. Syllable-level and Eojeol-level Accuracy by Number of Layers and Embedding’s Dimension

emb_dim Syllable-level Acc. Eojeol-level Acc.
n_layers 128 256 512 128 256 512
6 96.65% 97.06% 96.78% 95.85% 96.37% 96.02%
5 96.22% 96.30% 96.57% 95.34% 95.87% 95.84%
4 96.10% 96.34% 96.60% 95.24% 95.48% 95.76%
3 95.34% 96.25% 96.53% 94.31% 95.42% 95.61%
2 95.09% 94.82% 96.37% 94.11% 93.42% 95.41%
1 93.24% 94.46% 95.78% 92.31% 93.08% 94.72%
Faitt o]d &9 A o4 oHr) thh e AHgfo| Table 4. Average Inference Time at the Syllable-level
9t} ol o wh¢] Aol o] Fe o} F Tgofq & by Number of Layers
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