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Trinity Character-Based Tagging for Chinese Lexical Analysis

YU Jiang-de!, HU Shun-yi!, YU Zheng-tao®
(1.School of Computer and Information Engineering, Anyang Normal University, Anyang Henan 455000, China; 2.School of
Information Engineering and Automation, Kunming University of Science and Technology, Kunming Yunnan 650051)
Abstract: According to the difficult to integrate multi-information and the insufficiency of error amplification while

transferred upwards, a trinity character-based tagging for Chinese lexical analysis was presented both in processing word
segmentation, part-of-speech tagging and named entity recognition. Treating Chinese lexical analysis as a character sequence
tagging problem, each character tagging could be integrated with three kinds of information that is word-position,
part-of-speech and named entity. After the tagging process was done, adopting maximum entropy model three subtasks of
Chinese lexical analysis could be completed at once. Based on this closed evaluations is performed on PKU corpus from
Bakeoff2007 and a large number of comparative experiments to the traditional step-by-step processing method have been
done. The results show that the trinity approach achieved an F-score of 96.4% on word segmentation, POS tagging precision

with 95.3% and 90.3% on named entity recognition. The raising performance indicates that the trinity character-based

tagging method is much better than traditional method.
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Fig. 1 Trinity character-based tagging
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Table 2 Sets of feature templates
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Fig. 3 Schematic diagram of corpus processing
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Table 3 Record data of training process on PKU corpus with different number of iterations

AR HARRECH 50 EARECK 100 IEARECH 200 ARECH 300 IEARECH 400

HFE RHIER Vg RALK I BERLK VA ALK Ay ALK YIggms  BEELK
5 filfs /MMb ifl/s /NMb filfs /MMb ifl/s /NMb filfs /MMb
1 1518892 264130 96.7 5218.64 956  10615.20 953  16165.80 951  21409.70 94.9
2 23309 2459.92 123  4856.86 121 9775.34 119 1479325 119 1977859 11.9
3 1495841 1576.08 840 320250 82.4 6 492.45 81.4 9863.49 814  13167.28 81.4
4 983324  1298.97 546  2562.98 53.9 5212.39 53.7 7820.64 536  10405.36 53.6
5 14090 1211.98 57  2388.00 5.6 4790.66 5.5 7201.20 55 1211.98 55
6 969493  909.47 485  1857.45 480 3 72541 474 5 569.80 474 7445.13 47.4

R 4 ANFIEARE = — DB 7 Hrbr i AT 3

Table 4 Tagging precision of Chinese lexical analysis via trinity character-based tagging with different number of iterations

BRI E
PERE 50 100 150 200 250 300 350 400
BREE T 5
1 94.07%  9526%  95.39%  95.39%  95.36%  95.28%  95.19%  95.15%
2 91.30%  92.63%  92.75%  92.84%  92.79%  92.65%  9259% = 92.47%
3 80.27%  92.10%  93.00%  93.17%  93.23%  93.22%  93.23%  93.19%
4 92.21%  93.85%  94.10%  94.15%  94.20%  9421%  94.22%  94.22%
5 89.60%  91.20%  91.60%  91.76%  91.88%  91.86%  91.86%  91.88%
6 8456%  90.52%  92.13%  92.62%  92.65%  92.59%  92.60%  92.58%
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Table 5 Experimental results of Chinese word segmentation

NEIVR/S P R F OOVRR IVRR
=fRi—fkJ7EE 0964 0.963 0.964  0.949 0.963
H—FRE 0.945 0.937 0.941  0.629 0.945
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Table 6 Experimental results of Chinese POS tagging

NGV FRIEREE
=TT 95.3%
1] 7 5 B Al i vk 94.6%
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Table 7 Experimental results of Chinese NER

ENEVRES P R F
=h— kT ik 0.9282 0.8785 0.9026
B — B 0.9137 0.8523 0.8819
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