
System ID Features
BLEUCG Arity BLM WP RuleBigram

1 ! 12.8
2 ! ! 14.2
3 ! ! ! 25.3
4 ! ! ! 22.8
5 ! ! ! 28.9
6 ! ! ! ! 29.5
7 ! ! ! ! ! 43.3

Table 5.2: BLEU scores on English Test Set. Each system uses a different set of fea-
tures (see Section 5.4.3) in the contrastive estimation. In the table, we use “CG” to denote
the feature for the weighted confusion grammar, “Arity” to denote the five arity features,
“BLM” to denote the regular n-gram language model, “WP” to denote the word penalty
feature, and “RuleBigram” to denote the target-rule bigram features. Note that while the
CG defines the contrastive set (i.e., an un-pruned hypergraph) in all the systems, but its
rules’ weights may or may not be used as features when ranking the sentences in the con-
trastive set.

5.4.5 Results on MT Test Data

We are also interested to see how the contrastive language model (CLM) performs
during actual MT decoding. To incorporate the CLM into MT decoding, we add the model
as an additional feature in the baseline system, and then tune the relative weights (now, we
have eleven weights, instead of ten as in the baseline MT system) on the bilingual data Set1
of Table 5.1.

Table 5.3 shows the results for several systems. Note that the MT system already has its
own “Arity”, “BLM”, and “WP” features, as discussed in Section 5.4.2. Also, it does not
have access to the “CG” feature during actual MT decoding. Therefore, when integrating
a CLM model into MT decoding, we only use its “RuleBigram” features (if applicable).
However, these “RuleBigram”features might get trained along with other features during
contrastive estimation, as we have shown in Table 5.2. There are four CLMs (with an ID
of 3, 4, 6 or 7) that use the “RuleBigram” features during contrastive training, and these
models can be integrated into actual MT decoding.

Table 5.3 shows that the CLM helps to improve the baseline MT system. Also, the way
that the “RuleBigram” features get trained does matter. For example, we should not train
them with the CG or Arity feature, as indicated by the results for the systems of 4, 6 and 7.
In these systems, the “RuleBigram” features might get under-trained since the CG or Arity
feature is too strong in ranking the alternate English sentences in the neighborhood.
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