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1. Introduction

• NMT consumes large amount of bilingual data. 

However, bilingual data is limited while monolingual 

data is unlimited.

• Target-side monolingual data has been proven to 

be effective through Back-Translation (BT) approach.

• Source-side monolingual data is not well studied. 

Using Forward-Translation only (FT) is not as 

effective as expected. 

• We propose an effective and simple strategy/pipeline 

to leverage both of the source-side and target-side 

monolingual data. 

• We achieve SOTA results and make a comprehensive 

study on the effectiveness of source-side and target-

side monolingual data with our approach.

• The effectiveness of the source-side and target-side 

monolingual data under different data scales
 Target-side monolingual data [𝐵𝑡]: Back-Translation (BT)

 Source-side monolingual data [𝐵𝑠]: Forward-Translation (FT)

Data scales: 20M, 60M, 120M monolingual sentences

• Observations: one-side usage is not effective
 Back-Translation: first improve the performance, then drop quickly

 Forward-Translation: performance drop little by little

• Analysis

• Overall Results
– WMT16,17,18,19 En↔De

• Stage-1: Bilingual model pretrain on bitext.

• Stage-2: BT and FT data generation with pretrained

bilingual model.  

• Stage-3: Combine BT and FT data and Add Noise to 

source sentence; train on the large-scale noised data. 

– Randomly replace words to be <unk>

– Randomly drop words

– Randomly shuffle words

• Stage-4: Resample BT and FT data, and train on the 

clean resampled data. 
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2. Monolingual Data

3. Training Strategies

4. Experiments

• Comparison with SOTA systems
– WMT16,17,18,19 En↔De

5. Studies

On 𝐵𝑡, 𝐵𝑠 or 𝐵𝑡 + 𝐵𝑠 On different combined synthetic data On different Training strategy

Summary

 Combine both 

sides monolingual 

data

 Add noise to 

large-scale synthetic 

data

 Tune on the 

clean synthetic data


