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A Learning Method of a Layered Neural Network Whose
Inputs and Outputs are Symbol Sequences

MINORU MOTOKI,* YOICHI TOMIURAtt and NAOTO TAKAHASHIt

This paper proposes a learning method of a layered neural network whose inputs and out-
puts are symbol sequences. The learning parameters of the model we consider here are not
only link weights but also symbol representation vectors (SRVs), each of which corresponds to
each symbol. SRVs learned by this model can reflect characteristics of the training data, and
are expected to lead to high performance in prediction. The conventional learning method
whose objective function is mean square error has meaningless solutions for the task, which
minimize the objective function. Moreover, the accuracy of the conventional model is very
low when symbols are identified based on the output vectors. The learning method we pro-
pose has an objective function which is proper for identification of output symbols. Through
the computational experiments, we also show that the proposed model acquires SRVs which
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reflect characteristics of the training data and have high performance.
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Table 1 Sentence templates used in the experiments.
template correct case-role
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

02 0000Od
Table 2 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 fork spoon

FRAGILE plate window vase

HITTER bat ball hatchet hammer vase paperwt
rock

BREAKER bat ball hatchet hammer paperwt rock

POSSESSION bat ball hatchet hammer vase dog doll

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

THING HUMAN ANIMAL OBJECT

THING2 ANIMAL OBJECT

03 000000 400000000000
Table 3 Example of data generated from sentence
template 4.

input output
man ate chicken fork man ate chicken fork NULL
man ate chicken spoon | man ate chicken spoon NULL

girl ate carrot spoon girl ate carrot spoon NULL
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Fig.5 Thesaurus expressed by the meta-words (Table 2).
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Fig.6 Learning process of the proposed model (training
data).
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