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(Received December 21, 1998)

Abstract: In Japanese language, derivative word consists of a noun and some following suffixes, and
those components are concatenated into a sequence without separators. This construction often cause
ambiguity in parsing or Kana-Kangi conversion. Some methods to treat derivatives have been developed;
1) recognizing arbitrary combination of any noun and any suffix, 2) registering collected derivative words
directly into the word dictionary, and 3) using semantic category to enable selectional restriction. How-
ever, these methods have too simple mechanism to derive correct analysis. In our previous paper, we
proposed 4) an example-based method in which collected sample words are gencralized for wider coverage
of derivative words. In this paper, we compare these methods through experiments. To realize fair com-
parison, all methods were represented in Probabilistic Context Free Grammar (PCFG) and equally tuned
The results show that our method

with the same training method - Maximum Likelihood Estimate.

is superior to the methods 1) and 3), under the condition that the grammar learned more than 80,000

generalized examples.

Keywords: Thesaurus, Semantic Category, Selectional Restriction, Example-Based Method, Probabilis-

tic Context Free Grammar, Training.
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Fig.1 The Grammar and Trees of each Method;

Where, n, b arc terminal strings. H is a nonterminal symbol which represents a single noun or its derivative concatenated

with some suffixes. Another literal nonterminal symbol B represents a suffix. Nonterminal symbols N;, H;, H,,, H;»,

H, H., Hy, Hj, B; arc subcategories of H or B with one-to-one correnspondence to thesaurus nodes or concepts. Small

letters 4, j of N;, Bj coincide with identification numbers of leaf words n, b. H,, represents a parent node of H;. Hg is

root node of the thesaurus. H.. is a node which correnponds to a rough semantic category.
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Table-1 The Total Number of Production Rules in each Grammar;

SemCat(100) means the number of semantic categories used in the grammar is 100.

of generalization steps in training samples is k.

generalized from 0 to k steps.

Thesaurus-+ C.(:U{U, ..

Thesaurus+Gen{k} means the number

., k} is a grammar which is trained with all samples

o Quantity of Newspaper

rammar 1 week | 2 weeks | 1 month | 3 months | 6 months 1 year 2 years 3 years

Arbitrary Combination 164,190 | 164,190 164,190 164,190 164,190 | 164,190 164,190 164,190

Example without Thesaurus 24,145 41,528 66,004 133,722 203,936 | 298,425 430,447 526,044

SemCat(100) 220,676 225,111 229,877 239,687 246,592 | 253,554 261,129 265,888

Thesaurus+Gen{0} 201,123 | 218,506 242,982 310,700 380,914 | 475,403 607,425 703,022

Thesaurus+Gen{1} 198,072 | 212,356 231,265 281,293 328,206 | 387,527 464,234 515,888

Thesaurus+Gen{2} 197,506 210,274 226,528 266,468 300,952 | 341,972 392,063 423,565

Thesaurus+Gen{3} 195,555 205,908 218,322 246,664 269,722 | 295,695 325,768 344,129

Thesaurus+Gen{0,1} 220,709 | 251,414 | 293,175 406,669 518,874 | 665,978 864,766 | 1,004,464

Thesaurus+Gen{0,1,2} 237,805 | 278,600 332,370 473,668 607,274 | 777,598 | 1,001,146 | 1,154,470

Thesaurus+Gen{0,1,2,3} 250,480 | 296,838 356,169 508,654 648,978 | 825,188 052,612 | 1,207,458

Total Frequency 6,911 13,905 27,659 83,728 168,392 | 338,762 728,536 | 1,124,123

Num. of Uniq. Original Examples 29,422 52,537 85,429 179,758 284,336 | 429,289 644,113 808,106
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Table-2 Total Frequency of Test Input:
Quantity of True Derivatives Candidates
Samples for in Key to The Test Not in
Learning Learned { Unknown The Key
1 week 697 1,351 52,262
2 weeks 843 1,205 52,262
1 month 999 1,049 52,262
3 monthes 1,131 917 52,262
6 monthes 1,199 849 52,262
1 year 1,234 814 52,262
2 years 1,269 779 52,262
3 years 1,280 768 52,262
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Fig.2 The Results of Experiments on Kana-Kanji Conversion of Japancse Derivative Words;
Training sample : The results of morphological analysis of Mainichi Shimbun 1991 - 1993 (RWC-DB-TEXT-95-1). Test
input : 2548 kana candidates found in morphologic analysis of 5000 sentences in 3000 articles from Mainichi Shimbun
1994. Key to the test : Manually post-edited results of morphological analysis of 3000 articles from Mainichi Shimbun

1994 (RWC-DB-TEXT-95-2). Thesaurus : EDR concept dictionary and EDR Japanese word dictionary (version 1.5).
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