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Sem?ntic dictionary and function word usage database for Japanese semantic
analysis

Matsuzaki, Takuya

3,000,000

8,000 55,000

A Jaganese semantic dictionary was developed. It is based on a formal
grammar framework called Combinatory Categorial Grammar. The target domain is math problem texts.
The dictionary contains 55,000 lexical entries for 8,000 surface forms. A syntactic/semantic parser
based on the grammar was also developed. Furthermore, inter-sentential semantic analysis modules,
such as a coreference resolution system and a discourse analysis system, were developed for
generating a semantic representation of a problem including several sentences. Out-of-vocabulary
words and usages can be found through automatic problem solving based on these analysis systems.
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1 International Joint
Conference on Automated Reasoning

IMO

CogSci

Univ

Chart

Annual Meeting of the
Association for Computational Linguistics

Succeeded

Success %

Time (sec)
Min/Med/Avg/Max

Chart

RCF
PA
Other

63.8% (111/174)
57.1% ( 48/ 84)
10.0% ( 3/ 30)

13/18.0/ 37.4/ 343
12/17.0/ 20.3/ 172
13/14.0/ 17.7/ 26

All

56.3% (162/288)

12/17.0/ 32.0/ 343

Univ [All

(RCF only)

58.0% (142/245)

12/26.5/ 85.5/1417

IMO

RCF
PA
Other

16.5% ( 19/115)
4.8% (1 2/ 42)
3.6% ( 2/ 55)

14/25.0/ 51.8/ 197
25/29.5/ 29.5/ 34
17/24.5/ 24.5/ 32

All

10.8% ( 23/212)

14/25.0/ 47.5/ 197

IMO

IMO

Human Efficiency
Machine Efficiency

Years

Human
Efficency

Machine
Efficiency

Succeeded

1959-69
1970-79
1980-89
1990-99
2000-13

58.23%
46.57%
44.35%
38.27%
34.31%

21.11%
7.00%
1.85%
3.33%
1.19%

26.3% (15/57)
13.3% ( 4/30)
3.1% ( 1/32)
5.7% ( 2/35)
1.9% ( 1/54)
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Dataset

Parsing w/
type env.

Typing

failure (%)

Correct
answer (%)

DEvV

no
yes

9.8%
0.6%

21.8%
27.6%

TEST

no
yes

8.6%
0.0%

8.6%
11.4%
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