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Detection and Correction for Errors in Hiragana Sequences
by a Hiragana Character N-gram

HIROYUKI SHINNOU*

In this paper, we propose the hiragana character N-gram method to detect and correct er-
rors in Japanese hiragana sequences. Further, we investigate about the proper N. It is known
that the word N-gram method is effective to detect and correct errors in texts. However, it
is difficult to construct word N-gram, even the case of N = 3. Moreover, in Japanese, this
method requires the morphological analysis and high cost for searching an N word sequence
from the word N-gram table. Thus, at the moment the word N-gram method for the text
revision is not reasonable. However, if the target of the revision is limited to simple errors
in Japanese hiragana sequences, by using the hiragana character N-gram we can detect and
correct their errors without above problems. In this method, N-gram with the high N has
the high recall, but the low precision because of the corpus sparseness problem. So, we must
consider the corpus size and the weight of the recall to set the proper N. In experiments, we
constructed 3, 4, 5 and 6-gram respectively from newspaper five years articles. By using their
N-gram tables respectively, we examined the effectiveness of the revision for simple errors
in hiragana sequences, which are caused by a single hiragana character insertion, deletion,
substitution and reversal. We conclude that the hiragana character N-gram is effective to
detect and correct errors in hiragana sequences, and N = 4 is proper realistically.
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Table 1 Length of sequences in test data.
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Table 2 Threshold corresponding to threshold ratio 1%. Table 6 Evaluation of error detection.
N-gram | Bi{E N-gram | #&F | BHE | FME
3-gram 75 3-gram 0.051 0.838 0.097
4-gram 5 4-gram 0.072 0.897 0.134
5-gram 1 5-gram 0.061 0.925 0.115
6-gram 0 6-gram 0.054 0.933 0.103
#3 ER1OWHE o part o
Table 3 Result of experience 1. 04 “,:ggf:rmn;dhﬁ
N-gram R IEf#R oasf . *DD ﬂ“::xx::
3.gram | 313 (2000) | 0.844
4-gram | 232 (2000) | 0.884 1
5-gram | 286 (2000) | 0.857 025 *,"mnﬂ:::::”’
6-gram | 328 (2000) | 0.836
02 Lt nnngw
+’DUS§§‘
0.15 ‘,;3;?
a4 B 2~5 OB RIMORE o e
Table 4 Detection results of experience 2-5. o ~§5§‘
N-gram | %B2 | BH3 | %84 | Fhs | 78 o
( I%U%’?) ( ?ﬁ)\) ( E&) ( ﬁﬁ) ° o 01;05 0,:]1 0. (';15 0.:)2 0.&25 0.2)3 O,(;(S 0.;)4 0.0‘45 0.05
3-gram | 0.607 | 0.921 | 0.898 | 0.926 | 0.838 1 #yEEFE
4-gram | 0.721 0.955 0.940 0.970 | 0.897 Fig.1 Relation between error ratio and F-measure.
5-gram 0.789 0.974 0.955 0.982 0.925
6-gram 0.810 0.977 0.962 0.982 0.933 thn, 7 ﬁiﬁ$ (R) i3 ,

5 FEBR2~5DRIVBIEOKHR
Table 5 Correction results of experience 2-5.

N-gram | EEk2 | B3 | %4 | EB5 R
(WigR) | (J&A) | (B#) | (&F)
3-gram | 0.636 | 0.770 | 0.792 | 0.846 | 0.761
(775) | (1841) | (1796) | (1852)
4-gram | 0.782 | 0.877 | 0.879 | 0.924 | 0.866
(921) | (1910) | (1879) | (1939)
5-gram | 0.731 0.854 | 0.845 0.882 | 0.828
(1007) | (1947) | (1909) | (1964)
6-gram | 0.684 | 0.817 | 0.801 0.835 | 0.784
(1035) | (1954) | (1923) | (1963)
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Fig.2 Relation between threshold ratio and precision.
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Fig.3 Relation between threshold ratio and recall.
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Fig.4 Relation between threshold ratio and F-measure.
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Table 7 F-measure corresponding to minimum threshold

ratio.
N-gram | ®/MBEHE | F#E
3-gram 0.01% 0.449
4-gram 0.17% 0.267
5-gram 0.72% 0.144
6-gram 2.08% 0.102
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Table 8 F-measure corresponding to 1 of threshold.

N-gram | BfE&®E | F@E
3-gram 0.02% 0.360
4-gram 0.33% 0.192
5-gram 1.44% | 0.115
6-gram 4.17% 0.083
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