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Abstract Automatic word spacing is a process of deciding correct boundaries between words in
a sentence including spacing errors. It is very important to increase the readability and to communicate
the accurate meaning of text to the reader.

The previous statistical approaches for automatic word spacing do not consider the previous spacing
state, and thus can not help estimating inaccurate probabilities.

In this paper, we propose two statistical word spacing models which can solve the problem of the
previous statistical approaches. The proposed models are based on the observation that the automatic
word spacing is regarded as a classification problem such as the POS tagging. The models can
consider broader context and estimate more accurate probabilities by generalizing hidden Markov
models.

We have experimented the proposed models under a wide range of experimental conditions in order to
compare them with the current state of the art, and also provided detailed error analysis of our models.

The experimental results show that the proposed models have a syllable-unit accuracy of 98.33%
and Eojeol-unit precision of 93.06% by the evaluation method considering compound nouns.
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(1,1,0,0) 94.71 75.48 79.06 (1,100 99,17 78.98 80.08 (11,02} 95.22 79.45 80.38
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0,1,00) 46.56 0,1,01) 90.55 60.03 (0,1,0,2) 89.97 58.61

(0,1,1,0) . 64.29 ©,1,1,1) 96.65 85.82 0,1,1,2) 96.79 86.90

(0,1,20) 85.73 4941 0,1,21) 93.78 74.86 (0,1,2,2) 95.88 32.62

(0,2,0,0) 87.15 50.08 0,2,0,1) 90.49 59.95 0,2,0,2) 91.08 62.54
(0,2,1,0) 91.76 66.77 02,1,1) 96.69 86.11 0,2,1,2) 96.97 87.60
(0,2,2,0) 87.74 54,28 02,2,1) 94.37 76.94 0,2,2,2) 96.13 83.59
(1,0,0,0) 87.41 51.61 (1,0,0,1) 91.65 65.06 (1,0,0,2) 91.03 64.12
(1,0,1,0) 90.75 62.60 (1,0,1,1) 96.64 85.33 (1,0,1,2) 96.89 87.05
(1,0,2,0) 84.08 4798 (1,02,1) 94.19 7714 (1,0,2,2) 95.86 82.50
(1,1,0,0) 87.45 53.02 (1,1,0,1) 92.41 67.92 (1,1,02) 91.52 65.33
(1,1,1,0) 91.32 65.48 (1,1,1,1) 9713 87.43 (1,1,1,2) 97.15 88.18
(1,1,20) 85.42 51.72 (1,1,2,1) 94.97 80.57 (1,1,2,2) 96.50 85.54
(1,2,00) 88.75 57.38 (1,2,0,1) 92.24 67.40 (1,2,0,2) 92.80 69.64
(1,2,1,0) 92.15 68.27 1,2,1,1) 97.07 87.25 (1,2,1,2) 97.35 88.91

(1,2,2,0) 88.14 58.27 (1,22,1) 95.57 82.71 (1,2,2,2) 96.76 86.57
(2,00,0) 87.73 53.80 (2,0,0,1) 91.75 66.39 (2,0,0,2) 90.98 64.94
(20,1,0 90.86 63.71 (2,0,1,1) 96.79 86.14 2,01,2) 96.84 86.73
(2,0,2,0) 84.60 49.54 (2,0,2,1) 94.44 78.36 2,0,2,2) 95.89 82.46
(2,1,00) 88.04 55.83 (2,1,0,1) 92.41 68.66 (2,1,0,2) 91.90 67.74
(2,1,1,0) 91.71 67.41 2,1,1,1) 97.25 88.01 (2,1,1,2) 97.23 88.41

(2,1,20) 86.28 54.77 (2,1,2,1) 95.17 81.30 (2,1,2,2) 96.76 86.76
(2,20,0) 90.00 62.32 (2,20,1) 93.07 71.08 (2,2,0,2) 93.58 73.15
(2,2,1,0) 92.96 71.74 221,1) 97.22 87.95 (2,2,1,2) 97.59 89.78
(2,2,2,0) 90.09 64.76 2,221) 95.87 83.92 (2,2,2,2) 96.88 87.08
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(0,1,00) 90.64 61.67 0,1,01) 90.76 62.61 (0,1,0,2) 90.79 63.53
0,1,1,0) 94.04 73.86 0,1,1,1) 94.19 75.62 0,1,1,2) 94.44 76.87
0,1,2,0) 93.58 71.34 ©,1,2,1) 95.31 79.01 01,2,2) 96.48 83.73

0,2,0,0) 91.81 66.85 ©,2,01) 92.09 68.03 (0,2,0,2) 92.28 69.02
0,2,1,0) 94.87 7797 0,2,1,1) 9491 78.54 0,2,1,2) 95.20 79.79
(0,2,2,0) 94,69 76.74 0,2,2,1) 95,95 81.94 (0,22,2) 96.78 85.20
(1,0,0,0) 85.58 4472 (1,0,0,1) 85.21 46.36 (1,0,0,2) 85.56 48.87
(1,01,0) 90.57 60.08 (1,0,1,1) 90.45 62.79 (1,0,1,2) 91.36 65.98
(1,02,0) 91.42 63.83 (1,0,2,1) 93.79 7394 (1,02,2) 95.62 80.73
(1,1,0,0) 95.79 82.20 (1,1,0,1) 96.19 83.39 (1,1,0,2) 96.22 83.68
(1,1,1,0) 96.96 86.71 (1,1,1,1) 97.12 87.37 (1,1,1,2) 97.19 87.91

(1,1,20) 96.63 84.69 (1,1,2,1) 97.28 87.76 (1,1,2,2) 97.88 90.52
(1,2,0,0) 9712 8755 (1,20,1) 97.48 88.99 (1,2,0,2) 97.31 88.25
(1,2,1,0) 97.83 90.49 1,21,1) 98.00 91.27 (1,2,1,2) 98.02 91.49
(1,2,20) 9751 88.85 (1,2.2,1) 97.94 90.86 (1,222) 98.18 91.95
(2,0,0,0) 8558 44.72 (2,0,0,1) 85.21 46.36 (2,0,02) 85.56 48.87
(2,0,1,0) 90.57 60.08 20,1,1) 90.45 62.79 2012) 91.36 65.93
(2,02,0) 91.42 63.83 (2,02,1) 93.79 73.94 (2,02,2) 95.62 80.73
(2,1,00) 96.52 85.69 2,1,01) 96.58 85.82 (2,1,02) 96.71 86.32
(2,1,1,0) 97.47 89.64 (2,1,1,1) 9767 90.19 2,1,1,2) 97.74 90.55
(2,1,2,0) 97.17 88.12 (212,1) 97.42 89.32 2,1,2,2) 98.00 91.52
(2,2,0,0) 97.32 89.18 (22,0,1) 97.50 89.84 (2,2,0,2) 97.69 90.41

(2,21,0) 98.29 92.88 (22,1, 98.33 93.05 (2,2,1,2) 98.33 93.06
(2,2,2,0) 98.08 91.83 (2,2,2,1) 98.16 92.20 (2,2,2,2) 98.25 92.57
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