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Japanese Named Entity Recognition
Using Non-local Information

RyoHEI SAsANO™H12 and SApAO KuROHASHIT

This paper presents an approach that uses non-local information for Japanese
named entity recognition (NER). Our NER system is based on Support Vector
Machine (SVM), and utilizes four types of non-local information: cache fea-
tures, coreference relations, syntactic features and case-frame features, which
are obtained from structural analyses. We evaluated our approach on CRL NE
data and obtained a higher F-measure than existing approaches that do not
use non-local information. We also conducted experiments on IREX NE data
and an NE-annotated web corpus and confirmed that non-local information
improves the performance of NER.
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Table 1 The definition of Japanese named entity in IREX and it’s examples.
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Table 2 Morphological segmentation by JUMAN/MeCab.
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Table 3 Example of morphological analysis.
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Table 4 Morphological analysis.
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Table 5 Case frame of “haken (dispatch)”.
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Table 6 Experimental results (F-measure).

CRLOOOO IREX OOO0O0D WEB OO0OO
oooooo 88.63 85.47 68.98
+o0o0ooooo 88.81 +0.18* 85.94 +0.47 69.67 +0.69*
+ 00000 88.68 +0.05 86.52 +1.05%** 69.17 +0.19
+ 00000 88.80 +0.17* 85.77 +0.30 70.25 +1.27%*
+O0o0o0oood 88.57 —0.06 85.51 +0.04 70.12 +1.14*

oooobOoooooo 89.21 +0.58%** 86.98  +1.51%* 71.27  42.29%**
00000000000 | (89.09  40.46%%*)
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Table 7 Experimental results of each NE types when using baseline.

CRLOOOO IREX OOOOO0D WEB OOOO

ooo ooo ooo ooo ooo gooo
ooo 81.07 85.90 73.13 82.24 43.82 57.07
oo 88.02 91.03 88.46 90.88 69.30 69.72
oo 89.64 91.07 86.68 87.32 73.28 76.40
oooo 43.51 68.86 35.42 34.00 21.92 55.17
oo 94.11 94.09 93.46 95.29 94.01 89.00
oo 90.24 92.07 94.44 92.73 57.50 76.67
oo 92.82 97.31 100.00 100.00 89.74 89.74
oo 97.36 97.96 100.00 95.45 80.00 84.21
oo 86.91 90.42 83.07 87.03 64.62 73.97
FO 88.63 85.47 68.98

08 ODO0O0O0O0OOO0OOOOOO0OOOOOOCOODOOOOODOOO

Table 8 Experimental results of each NE types when using all information.

CRLOOOO IREXODOOOOD WEBOOODO

ooo ooo ooo ooo ooo ooo
ooo 82.40 86.89 79.22 81.25 44.57 68.79
oo 88.72 92.86 93.49 92.94 68.39 77.05
oo 90.15 91.56 86.44 89.03 75.65 76.97
oooo 44.18 69.18 35.42 34.00 23.29 69.86
oo 93.61 94.19 92.31 94.49 93.31 90.14
oo 89.64 92.40 94.44 98.08 52.50 77.78
oo 92.82 97.84 100.00  100.00 89.74 92.11
oo 95.73 97.31 100.00 95.45 80.00 66.67
oo 87.34 91.15 86.29 87.69 65.16 78.65
FO 89.21 86.98 71.27
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09 O0OooOoOoOoOoOo
Table 9 Comparison with previous work.

CRL IREX ooooo 0oooo oo
oooo 000

00 200322 86.77 85.10  SVM + sigmoid 000 Start/End O 0 Viterbi
Asahara 20031 87.21 SVM 00 O0O000000O00O0OO0OO0O0
oo 2004 18) 89.03 SVM oo 00O0Oooo0oOoO0oooo
0o 200620 87.71 Semi-Markov CRF 00O CRFOOO
oo 2007 16) 88.33 SVM+Shift-Reduce 000 oooooooo
Kazama 2008 5) 88.93 CRF oo Web DUOODOOOOOOO
0o 200819 89.29 SVM oo 0oOO0ooo0O0oooo

oooo 89.43 87.72 SVM + sigmoid 0oo 0OooO0O0o00ooOoooo

010 J000OO0ODO0OoOOOooOUoOobDOoOoD
Table 10 Contribution of each feature to the baseline model.

oooo CRLOOODO

oooooo 88.63
—JUMAN OOODOO 88.08 —0.55
—0000oooo 88.48 —0.15
—MeCab DOODOOO0DOOO 87.34 —1.29

oooooooooono 86.65 —1.98
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