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Deep Case Analysis Using a Layered Neural Network

MINORU MOTOKI,* YOSHIO SHIMAZUt and NAOTO TAKAHASHI

This paper proposes a new method for case structure analysis using a neural network. The
neural network model CAN, presented by Takahashi et al., performs case-role assignment
while acquiring real-valued vectors (word representation vectors) corresponding to words. We
developed CAN into a new neural network that judges selectional restriction of a sentence.
We tested the performance of our neural network with 57701 sentences; these sentences were
automatically generated from 24 nouns and 4 verbs, and 1275 sentences out of them were de-
fined as semantically acceptable. The percentages of correct answers were 99.59% for training
data and 95.99% for test data. Moreover, it was confirmed that the number of sentences used
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in learning affects generalization ability of analysis.
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Table 1 Correspondence between meta-words and actual
words.

meta-word nouns

HUMAN man woman boy girl

ANIMAL bat chicken dog sheep wolf lion

PREDATOR wolf lion
PREY chicken sheep
FOOD chicken cheese pasta carrot

UTENSIL
FRAGILE

fork spoon

plate window vase
HITTER bat ball hatchet hammer vase paperwt
rock

BREAKER
POSSESSION
OBJECT

bat ball hatchet hammer paperwt rock
bat ball hatchet hammer vase dog doll
bat ball hatchet hammer paperwt rock
vase plate window fork spoon pasta
cheese chicken carrot doll

THING HUMAN ANIMAL OBJECT

THING2 ANIMAL OBJECT




2856 goooooooo Oct. 2000

02 00000000
Table 2 Templates for acceptable sentences.

input pattern target pattern
No. subject verb object with-PP subject object with-PP
1 HUMAN ate agent
2 HUMAN ate FOOD agent patient
3 HUMAN ate FOOD agent patient modifier
4 HUMAN ate FOOD UTENSIL agent patient instrument
5 ANIMAL ate agent
6 PREDATOR ate PREY agent patient
7 HUMAN broke FRAGILE agent patient
8 HUMAN broke FRAGILE BREAKER agent patient instrument
9 BREAKER broke FRAGILE instrument patient
10 ANIMAL broke FRAGILE agent patient
11 FRAGILE broke patient
12 HUMAN hit THING agent patient
13 HUMAN hit HUMAN POSSESSION agent patient modifier
14 HUMAN hit THING2 HITTER agent patient instrument
15 HITTER hit THING instrument patient
16 HUMAN moved agt+pat
17 HUMAN moved OBJECT agent patient
18 ANIMAL moved agt+pat
19 OBJECT moved patient
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Table 3 Templates for all possible sentences. THING is the

meta-word previously appeared.

input pattern
No. subject verb object with-PP
1 THING ate
2 THING ate THING
3 THING ate THING THING
4 THING broke
5 THING broke THING
6 THING broke THING THING
7 THING hit
8 THING hit THING
9 THING hit THING THING
10 THING moved
11 THING moved THING
12 THING moved THING THING
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Table 4 Relation of the number of hidden unit
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s, learning speed and precision of analysis.
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Fig.2 Cluster analysis result of the word representation vectors.
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analysis result of test corpus.
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