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Automatic Word Spacing of the Korean Sentences by
Using End-to-End Deep Neural Network

Hyun Young Lee’ - Seung Shik Kang™

ABSTRACT

Previous researches on automatic spacing of Korean sentences has been researched to correct spacing errors by using n-gram based
statistical techniques or morpheme analyzer to insert blanks in the word boundary. In this paper, we propose an end-to—end automatic
word spacing by using deep neural network. Automatic word spacing problem could be defined as a tag classification problem in unit of
syllable other than word. For contextual representation between syllables, Bi-LSTM encodes the dependency relationship between syllables
into a fixed-length vector of continuous vector space using forward and backward LSTM cell. In order to conduct automatic word spacing
of Korean sentences, after a fixed-length contextual vector by Bi-LSTM is classified into auto-spacing tag(B or I), the blank is inserted
in the front of B tag. For tag classification method, we compose three types of classification neural networks. One is feedforward neural
network, another is neural network language model and the other is linear—-chain CRF. To compare our models, we measure the
performance of automatic word spacing depending on the three of classification networks. linear-chain CRF of them used as classification

neural network shows better performance than other models. We used KCC150 corpus as a training and testing data.

Keywords : Syllable Embedding, Bi-LSTM, Feedforward Neural Network, Neural Network Language Model, Linear-Chain CRF
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Table 1. Training and Test Set for Automatic Word Spacing of
Korean Sentence

Training Test Total
Lines 6,283,656 698,187 6,981,843
Words 81,014,779 9,001,611 90,016,390
Syllables | 257,516,828 28,606,793 286,123,621
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Table 2. The Performance of Feedforward Neural Network
Bi-LSTM Spacing Spacing F1

Output Lzgia HESUEC Recall Precision Score

1 96.19 92.66 94.13 93.39

2 96.73 93.80 94.87 94.33

3 97.05 94.84 95.01 94.92

Add -

4 9712 95.12 94.97 95.04

5 97.10 95.71 94.39 95.05

6 9713 95.37 94.77 95.07

1 96.13 92.53 94.03 93.27

2 96.70 93.71 94.86 94.28

. 3 96.97 95.30 94.30 94.80

Concatenation

4 96.99 95.28 94.39 94.83

5 9713 95.96 94.25 95.10

6 97.14 95.62 94.58 95.10

Table 3. The Performance of Automatic Word Spacing of Korean Sentences Depending on Classification Network

Classification Neural . Spacing Spacing F1
Network BIELSI Ui Ay Recall Precision Score
Feedforward Neural Add 97.13 95.37 94.77 95.07
Network Concatenation 97.14 95.62 9458 95.10
Neural Network Language Add 96.77 94.98 93.96 94.47
Model Concatenation 96.70 95.04 93.68 94.36
Linear—chain Add 97.91 96.49 96.31 96.40
CRF Concatenation 97.68 96.20 %75 9.02
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Table 4. The Performance of the Existing Model on Korean Automatic Word Spacing

Model Syllable Accuracy Eojeol Precision Eojeol Recall F1 Score Data
Shim(2015) 98.06 92.27 94.15 93.20 Sejong Corpus
Hwang(2016) 98.32 92.68 91.96 92.32 Sejong and ETRI Corpus
Lee(2018) - 93.72 94.27 93.99 Sejong Corpus
97.1 - - - Sejong Corpus
Jeon(2018)
94.3 - - - Literary Style Corpus
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