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11. Summary of the new findings of the thesis:

The thesis have proposed some different strategies to enhance the quality of machine
translation in low-resource situations on translation tasks which are relative to Vietnamese:

1) Firstly, we have proposed the translation system based on segmentation of texts for
Japanese-Vietnamese language pairs including subword, word and character and the
translations have obtained improvements up to +3.92 BLEU points. Besides, we have
suggested an unsupervised method for Vietnamese texts and have achieved an
equivalent improvement compared to the pyvi tool. Experiments have investigated
separate bilingual sets which are crawled from various sources on the Internet.

i) Secondly, we have proposed a simple and fast method for generating synthetic data
in the under-resource circumstance of parallel data. The method does not require
external resources such as pre-trained language or translation models, bilingual
dictionaries, syntax parser, ... . We have obtained significant improvements (up to
+4.0 BLEU points) on the translation tasks such as Chinese-Vietnamese and
Japanese-Vietnamese.

iii) The third, we have proposed using multilingual machine translation systems for
the language pairs which could share common information through vocabulary,
syntax and lexical when using pre-trained language models. We have suggested



different segmentations for Japanese texts in the translation task from Chinese,
Japanese to Vietnamese. Our proposal has shown substantial improvements up to
+7.8 BLEU scores. Moreover, we propose to use artificial labels to augment sharing
information among translation units in multilingual translation space. Furthermore,
we have proposed two strategies to improve translation of rare words in multilingual
space for the translation task from English, French to Vietnamese and have gained
improvements up to +1.93 BLEU points..

Iv) The fourth, the thesis have proponed some solutions to advance the translation rare
words in low-resource issues including: (1) improving the decode process base on
labeling rare words, our experiments have achieved improvement up to +1.8 BLEU
scores; (2) combining word embeddings to the output predict probability, segmenting
English texts with the unsupervised method, leverage relative synonym on lexical
WordNet database. The combination of these methods has shown an improvement on
translation performance up to +0.9 points BLEU.
v) Lastly, we publish some datasets for research purposes such as English-
Vietnamese, French-Vietnamese, Chinese-Vietnamese and Japanese-Vietnamese.
12. Practical applicability, if any:
- The outcomes of the thesis could serve as valuable reference materials for studying
and researching in natural language processing areas, especially in the machine
translation field.
- The proposed methods in the thesis could be applied to machine translation
systems in fact.
13. Further research directions, if any:
- We will investigate the proposed methods in the thesis for other low-resources
language pairs such as Lao-Vietnamese, Khmer-Vietnamese, Malaysian-
Vietnamese, etc.
- We will leverage existing large language models (such as ChatGPT, PhoBert),
multilingual translation to enhance translation quality for language pairs in the low-
resources issue.
- We shall also consider the incorporation of linguistic knowledge to improve
machine translation quality for low-resource language pairs.
- We will enhance the proposed methods in the thesis and propose more new
methods to improve the translation quality of rare words, names, and terms.
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