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2. Bi-Convolutional Neural Network for DBiCU
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Input Layer: The input layer includes two matrices for a DBiCU U:
Us= {w1,...,wi} 
Ut= {w1,...,wj}

Convolutional Layer: A convolutional layer in the network contains two filters
Wm∈Rd×k, and m = {0,1}, Let the filter window size be t (e.g., t=3), the filter Wm

generates the feature yk
m as follows:
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� = �(��([�� + ���� + ����] + [�� + ���� + ����]) + ��

Pooling Layer: For the output feature map of the convolution layers, column-wise
max over windows of t=2 consecutive columns is performed:

��
� = max[�����

� , ���
�]

Output Layer: The output layer is typically a fully connected layer multiplied by a
matrix, In the paper, row-wise averaging from pooling layers is performed:

V=average(��, ��)

Therefore, the above BiCNN plays a role of function � parameterized by �1, which 
maps a DBiCU U into V :

� = �(�; ��)

3. Translation Prediction with DBiCS Representation
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ϕ is a feedforward neural network parameterized by θ2; and θ=⟨θ1,θ2⟩ denotes all the model parameters including both of BiCNN and feedforward 
neural networks. Formally, we maximize the regularized log-likelihood on the training data:

Where NB(Ui) denotes the neighborhood of a gold DBiCU, i.e. �� =< ��
� ||��, ��, ��

� , �� >.
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Table 1 Effect of DBiCS

Chinese-English NIST Results

Table 2 Effect of DBiCSNNLM Table 3 Effect on K-best Rescoring

Output sample sentences on the Chinese-English NIST Results

1. Dependency-Based Bilingual Compositional Sequence
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Generating a target-side mono 
ordered sequence of DBiCU

 Learning context representations is very promising to improve 
translation results, particularly through neural networks. 

 Previous efforts process the context words  sequentially and 
neglect their internal long-distance dependencies.

Therefore, a novel neural network based on bi-convolutional neural
network is proposed to represent the source-side dependency-based
context for translation prediction.

Expanding minimum translation unit 
with source dependency tree
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Chinese dependencies 

Chinese sentence

Word alignment

English sentence

Pinyin

System MT03 MT04 MT05 AVG

basline 34.59 35.41 33.12 34.47

+BiLM 35.11+ 35.79+ 33.56+ 34.8+

+OSM 35.24+ 36.05+ 33.83+ 35.04+

+DBiLM 35.31+ 35.75+ 33.8+ 34.95+

+DBiCSLM 35.53+* 36.71+* 34.14+* 35.28+*

System MT03 MT04 MT05 AVG

baseline 34.59 35.41 33.12 34.47

+NNJM 35.74+ 36.79+ 34.29+ 35.60+

+DBiCSFFNN 35.56+ 36.61+ 33.92+ 35.36+

+DBiCSNNLM 36.43+* 37.57+* 34.84+* 36.28+*

baseline+NNLM 35.13 36.22 33.58 34.97

+NNJM 35.82+ 36.56+ 34.50+ 35.63+

+DBiCSFFNN 35.74+ 36.86+ 34.16+ 35.59+

+DBiCSNNLM 36.76+* 37.97+* 35.21+* 36.64+*

System MT03 MT04 MT05 AVG

baseline(Dec) 34.59 35.41 33.12 34.47

SOUL 34.73+ 35.96+ 33.42+ 34.70+

NNJM 35.02+ 36.10+ 33.72+ 34.94+

JTRFFNN 34.81+ 35.76+ 33.26+ 34.60+

MTURNN 35.10+ 36.16+ 33.89+ 35.05+

DBiCSNNLM 35.21+* 36.40+* 33.77+ 35.12+




