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Research on Improved Corpus-Level and Phrase-Level Pivot Language
Based Methods in Low-Resource Machine Translation
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Abstract  In this paper, we use English as the pivot language to build statistical machine translation
systems as parallel training corpora for foreign languages and Chinese are non-existent. We
classify the pivot language based methods into system-level, corpus-level, and phrase-level methods.
For the proposed improved corpus-level method, we improve the translation performance through
enlarging the size of bilingual training corpora and improving the quality of word alignments. For
the typical phrase-level pivot language based method, as many high-quality phrase pairs cannot be
generated from source-pivot and pivot-target phrase translation tables, we use decoding-generation
method to enlarge the size of phrase pairs in phrase translation table and improve the translation
performance. We analyze the strengths and weaknesses for system-level, corpus-level, and
phrase-level pivot language based approaches during system construction, and we find that there
is no one method can achieve the best translation performance among all the translation tasks
through human analysis. Therefore we propose the corpus-phrase combination based pivot method
which achieves the highest BLEU scores among all the translation tasks. We translate Bengali,

Tamil, Uzbek, and Hungarian into Chinese with our proposed pivot language based methods.
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Finally, we observe significant improvements from 0.8 to 2.8 BLEU points when translating

Bengali, Tamil, Uzbek, and Hungarian on the test datasets compared with the baseline translation

system.
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Background

Our work belongs to the research of pivot language
based machine translation. My paper addresses the problems
of foreign languages-Chinese translation as parallel training
corpora are non-existent.

Previous work proposed several methods that used pivot
language based method to improve translation performance.
Wu and Wang (2007) propose a phrase-level method for
phrase-based SMT on language pairs with limited bilingual
resources by introducing pivot languages. To perform trans-
lation between Ls and Lz, they introduce a pivot language
Lp, for which there are large Ls— Lp and Lp— Lt corpora
which can be used to induce a translation model for Ls— Lz,
As some useful source-target translations cannot be generated
if the corresponding source phrase and target phrase connect
to different pivot phrases, Zhu et al. (2013) utilize Markov
random walks to connect possible translation phrases between
source and target language. Dabre et al. (2015) present their
work on leveraging multilingual parallel corpora of small sizes
for statistical machine translation between Japanese and Hindi
using multiple pivot languages. They focus on a variety of
ways to exploit phrase tables generated using multiple pivots
to support a direct source-target phrase table. Finally. they
obtain improvements of up to 3 BLEU points using multiple
pivots for Japanese to Hindi translation compared to when
only on pivot is used. The method that Dabre et al. used is
(2009) use the
system-level pivot language based method and build 462

also a phrase-level method. Koehn et al.

machine translation systems for all language pairs of the
Acquis Communautaire corpus. They compare these systems
against pivot translation. When using English as pivot, they
find for two thirds of 462 language pairs there are significant
gains (2~10 BLEU points).

In our work, we use English as pivot language to build

foreign languages-Chinese translation systems. First, we use
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a typical system-level pivot language based approach which
chains together the foreign-English and the English-Chinese
system. Given a foreign sentence, system-level based method
translates it to English with foreign-English system, and
then translates it to Chinese with English-Chinese system.
Second, we propose the improved corpus-level method which
improves the translation performance through enlarging the
size of bilingual training corpora and improving the quality of
word alignments. The advantage of the corpus-level method
lies in the fact that we can perform translation between
foreign languages and Chinese even if there are no bilingual
corpora available for these language pairs. Third, we propose
the improved phrase-level approach which uses decoding-
generation method to enlarge the size of phrase translation
For the

improved phrase-level approach, it combines two phrase

table and improve the translation performance.

tables from foreign language-English system and English-
Chinese system into one foreign languages-Chinese phrase
table, and then translation system is built on the foreign
table. Also, the

corpus-phrase combination method which achieves the best

language-Chinese phrase we propose
translation performance among all the translation tasks. We
analyze the strengths and weaknesses for the typical system-
level approach and our improved corpus-level and improved
phrase-level approaches during system construction in our
paper. Finally, we translate Bengali, Tamil, Uzbek., and
With

our proposed approaches, optimization methods can be easily

Hungarian into Chinese with our proposed methods.

integrated into our system to improve translation performance.
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