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Probabilistic Model Learning for Japanese Morphological Analysis
by Error-driven Feature Selection

AKIRA KITAUCHI,t TAKEHITO UTSURO' and YUJI MATSUMOTO!

Morphological analysis is the initial step of natural language processing, and thus is a fun-
damental and important technique. It is also an inevitable step in many application-oriented
NLP systems, and various sorts of morphological analysis systems have been developed and
implemented. Recently, very large part-of-speech tagged corpora have become available and
corpus-based statistical techniques for improving morphological analysis have been intensively
studied. However, most of those works mainly study parameter estimation of morphological
analyzer with a fixed set of part-of-speech tags, which is predetermined by human intuition.
This paper proposes a method of learning an optimal set of part-of-speech tags which gives
the highest performance in Japanese morphological analysis. In our method, considering pat-
terns of errors in the morphological analysis, candidates of more specific part-of-speech tags
to be included in the model of morphological analyzer are generated. Then, the most effective
candidate which gives the greatest decrease in errors is selected. In the experimental eval-
uation of the proposed method, we achieve a morphological analyzer of higher performance
compared with a model with a hand-tuned set of part-of-speech tags, and with much smaller
number of parameters.
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Fig.10 Changes of the number of bi-gram parameters
and the precision in the experiment E;.
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Table 1 Number of times each part-of-speech tag is
specialized in the experiment E,.
G i) W RU A%
%5 15 10 25

s 3 2 5
HRIAE 1 0 1
) 1 0 1
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B 21 9 30
& 4 6 10
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Table 2 Specialized part-of-speech tags of the feature set F,.
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98 T Fig.12 Changes of the precisions in the experiments
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Fig.11 Changes of the number of bi-gram parameters

and the precision in the experiment E,,.
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Fig.13 Features added in the experiment F, , (first 10 out of the total 28 features).
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Fig.14 Features added in the experiment E,, , (the total 8 features).
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Table 3 Comparison of the feature sets selected by hand and those obtained by
error-driven feature selection.
FHES | BHEE B / BEEER) WEH (R) / BIBEFER) NT =5 | FHOMBER
Fhy 86.747% (10349 / 78087) 86.904% (10208 / 77946) 111
Fhy 90.609% (7333 / 78087) 90.410% (7505 / 78259) 1389
Fhg 96.757% (2532 / T8087) 96.587% (2670 / 78225) 2942
Fhy 96.989% (2351 / 78087) 96.685% (2597 / 78333) 4073
F, 97.011% (2334 / 78087) 96.925% (2403 / 78156) 3390 1086 (126)
Fsp 97.085% (2276 / 78087) 97.001% (2344 / 78155) 3400 3122 (28)
Fr, 97.099% (2265 / 78087) 96.783% (2520 / 78342) 3112 40 (21)
Frp 97.097% (2267 / 78087) 96.766% (2534 / 78354) 3110 580 (8)
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Fig.15 Changes of the precisions in the experiments Fig.16 Changes of the precisions in the experiments
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