
Data size Imputed-ZH BLEU Test BLEU
WLM NLM WLM NLM

101 11.8 3.0 48.5 46.7
202 11.7 3.2 48.9 47.6
303 13.4 3.5 48.8 47.9

Table 4.4: BLEU scores for unsupervised training with/without using a language model
in the reverse system. “WLM” means a Chinese language model is used in the reverse
system, while “NLM” means no Chinese language model is used. A data size of 101 means
that we use an English monolingual data set having 101*16 sentences, and for each English
sentence we will impute a one-best Chinese translation by using the reverse translation
system. In addition to reporting the test BLEU as usual, we also report the “Imputed-CN
BLEU”, which is the BLEU score of the imputed Chinese sentence by using the true Chinese
sentence as a reference.

4.4.6 Unsupervised Training with Different Reverse Models
A critical component of our unsupervised method is the reverse translation model

pφ(x | ỹi). We wonder how the performance of our unsupervised method changes when the
quality of the reverse system varies. To answer this question, we used two different reverse
translation systems, one with a language model trained on the Chinese side of the bitext
(“WLM”), and the other one without using such a Chinese LM (“NLM”). Table 4.4 shows
the results. It is well known that using a language model is critical to the translation per-
formance. This is evident from the BLEU scores of the imputed Chinese translation. Note
that the imputed Chinese BLEU scores are quite low because only one Chinese reference is
available for scoring. Clearly, to make our unsupervised method work, we need to have a
reasonably good reverse translation system.

4.4.7 Unsupervised Training with Different k-best Sizes
In all the experiments so far, we used the reverse translation system to impute only

a single Chinese translation for each English monolingual sentence. (This is the k-best
approximation of section 4.2.4 with k = 1.)

Table 4.5 shows (in the fully unsupervised case) that the performance does not change
much as we increase k.15 However, even the 5-best sentences are likely to be quite similar
to one another (May and Knight, 2006). Imputing a longer k-best list, a sample, or a
lattice for xi (see Section 4.2.4) might achieve more diversity in the training inputs, which
might make the system more robust, just as diversity apparently helped performance in
section 4.4.5.

15In the present experiments, however, we simply weighted all k imputed translations equally, rather than
in proportion to their posterior probabilities as in section 4.2.4.
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