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Abstract: This paper proposes to utilize a large and high precision neural machine translation (NMT) model (teacher
model) to distill invisible bilingual knowledge from monolingual data in order to improve the translation quality of a
small and low precision NMT model (student model). This paper first proposes the method of pseudo bilingual data
where the student model is improved based on the synthesized training data by utilizing the teacher model to translate
the monolingual data. Further, this paper proposes the joint optimization approach of negative log-likelihood and
knowledge distillation. In addition to the synthetic training data, the student model can be enhanced by using the
probability distribution of target language words obtained by the teacher model as knowledge under the knowledge
distillation framework. Experiments on the Chinese-English and Germany-English translation tasks show that the
student model trained by the proposed approaches not only significantly outperforms the baseline student model re-
garding translation quality on in-domain test sets, but also achieves a better generalization performance on an out-do-
main test set.
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