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Translation Model Generation for Easy Japanese Based on
Transformer
Koki Kuroyama
Abstract

In recent years, the number of foreign residents in Japan has been increasing.
The current number of foreign residents is 2,961,969, a three-fold increase over
the past 30 years. The Japanese language proficiency of 80% of these foreign
residents is limited to the conversational level necessary for daily life, and the
importance of "Easy Japanese" is increasing.

The Immigration and Residence Agency and the Agency for Cultural Affairs
have issued guidelines for Easy Japanese. In accordance with these guidelines,
there are services that diagnose whether the Japanese is easy or not, and services
that point out what is not easy about the input text.

However, existing services are limited to adding ruby to the original text and
adding explanations of terms, and are not able to convert the text into easy-to-
understand phrases.

This research introduces a neural machine translation model designed to
convert Japanese into a more comprehensible, easy-to-understand version of the
language. To implement this, a translation model is developed utilizing a corpus
comprising simple Japanese texts (SNOW Ti5: Easy Japanese Corpus, SNOW
T23: Easy Japanese Extended Corpus) and leveraging Open-NMT, a
Transformer-based neural machine translation framework. To actualize this
approach, two primary challenges must be surmounted.

Vocabulary Expansion

Because the Easy Japanese Corpus is small in size, training neural machine
translation only on the Easy Japanese Corpus will increase the number of
unknown words, which will cause a decrease in translation accuracy. Therefore,
it is necessary to increase the number of words that can be processed by neural
machine translation to reduce the number of unknown words.

Domain Adaptation
When translating from Japanese to Easy Japanese, only some difficult terms

and phrases need to be converted to easy terms and phrases. Therefore, it is
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necessary to use a model that outputs general Japanese as a base, and adapt the
base model to Easy Japanese by using a small corpus.

For the former issue, in addition to a bilingual corpus of 80,000 Japanese and
Easy Japanese, a large Japanese Corpus was used as a second corpus. Since Easy
Japanese is also Japanese, each sentence in the large-scale Japanese corpus was
replicated to build a bilingual corpus in which both source and target languages
are Japanese. Subsequently, a lexical dataset was formed by combining the large
Japanese corpus with the Easy Japanese corpus. Due to the notably smaller size
of the Easy Japanese corpus, domain adaptation to Easy Japanese will be
improved by conducting supplementary training exclusively on the Easy Japanese
corpus.

For the latter task, after building a translation model that can generate general-
purpose Japanese from a large corpus, the domain adaptation was strengthened
through a learning flow that iterates training on the Easy Japanese corpus.
Additional learning performed to improve the accuracy of the Easy Japanese
translation model.

Using the reduction rate of unknown words and BLEU values, the effectiveness
of the proposed method was verified by comparing the results of training on an
Easy Japanese corpus alone with those of training on a large Japanese corpus as
well. The contributions of this study are as follows.

Vocabulary Expansion

An increase in the vocabulary size was achieved through learning with both the
Easy Japanese Corpus and the large Corpus of Japanese. Additionally, compared
to using only the Easy Japanese Corpus, the count of unknown words was
effectively diminished from 9o to o.

Domain Adaptation

When domain adaptation was enhanced by using a model that can output
generalized Japanese and an iterative flow that repeats training only with an Easy
Japanese corpus, the BLEU score increased from 0.5793 to 0.6002, and after

210,000 additional training cycles, the BLEU value remained unchanged.
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