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Background



Problem: Exposure Bias
• Train: teacher forcing 
• Input ground truth label.

• Test: 
• Input previous generated words.
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Prior Works to Tackle the Exposure Bias
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How about Reinforce and GAN?
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Overview



Overview
• Contrastive Learning
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Conditional Text Generation
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EncoderDecoder



Simple Contrastive Learning Framework

• select the negative pairs as a random non-target output sequence 
from the same batch.
• maximize the similarity between the pair of source and target 

sequence, while minimizing the similarity between the negative pairs
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Problem
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• large portion of positive-negative pairs can be easily discriminated 
without any training
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Contrastive Learning with Adversarial 
Perturbations for Seq2Seq



Method
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① Semantic space↑
② Embedding space↓

① Semantic space↓
② Embedding space↑



Generation of Imposters
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Generation of Imposters
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Conditional likelihood is minimized

Small perturbation

① Semantic space↑
② Embedding space↓



Generation of Distant-Targets
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Imposter and Distant-Target
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CLAPS Objective
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Experiment



Experiment
• Machine Translation
• WMT16 Romanian-English parallel corpus (WMT’16 RO-EN)
• T5-small model

• Text Summarization 
• XSum dataset
• T5-small model

• Question Generation
• SQuAD dataset
• T5-small model
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Results
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Results
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Visualization
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Qualitative Examples
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Human Evaluation
• Conduct a human evaluation of the 20 summaries and 20 questions 

generated by our CLAPS and T5-MLE trained for text summarization 
and QG task.
• 20 human judges perform blind quality assessment

• For text summarization, 70% of the human annotators chose the 
sentences generated by our model as better than the baseline, and 
• For QG, 85% favored the sentences generated by our model over that 

of the baseline.
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Conclusion



Conclusion

• Contrastive learning framework to mitigate the exposure bias 

problem.

• New principled approach to automatically construct “hard” negative 

and positive examples.

• Method improved the performance of seq2seq model on machine 

translation, question generation, and text summarization tasks.
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Last of the Last



Manifold?
•黎曼开始了关于延展性、维数、延展性数量化的讨论，他给了这
些多度延展的量一个名称，德文写作mannigfaltigkeit, 英文翻译
为Manifold，英文字面意思可以理解为“多种多样”。

•中国第一个拓扑学家江泽涵（北大教授）把这个词翻译为“流
形”，取自

•文天祥《正气歌》，“天地有正气，杂然赋流形”，

•而其原始出处为《易经》，“大哉乾元，万物资始，乃统天。
云行雨施，品物流形。”

29https://www.zhihu.com/question/30553302/answer/311788410
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