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Autoregressive Approaches
- Use probability chain rule to factorize joint distribution
- Intrinsically sequential
- Exposure Bias due to Teacher Forcing 
- Best metrics among other generative models

[Gu et al. 18] https://arxiv.org/pdf/1711.02281.pdf
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Non-Autoregressive Approaches
- Assume that target probability factorizes
- Intrinsically parallel
- Lower quality compared to autoregressive counterparts 

[Gu et al. 18] https://arxiv.org/pdf/1711.02281.pdf
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Noisy Parallel Approximate Decoding
for Conditional Recurrent Language Model

[Cho 16] https://arxiv.org/abs/1605.03835
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Non-Autoregressive Neural Machine Translation
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Non-Autoregressive Neural Machine Translation
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Mask-Predict: Parallel Decoding of Conditional Masked Language Models

[Ghazvininejad et al. 19] Constant-time machine translation with conditional masked language models 

Unobserved tokens Observed tokens

https://arxiv.org/pdf/1904.09324.pdf


Mask-Predict: Parallel Decoding of Conditional Masked Language Models

[Ghazvininejad et al. 19] Constant-time machine translation with conditional masked language models 

https://arxiv.org/pdf/1904.09324.pdf


Deterministic Non-Autoregressive Neural Sequence Modeling 
by Iterative Refinement

[Lee, Mansimov, Cho 18] Deterministic Non-Autoregressive Neural Sequence Modeling by Iterative Refinement

https://arxiv.org/pdf/1802.06901.pdf


Training objective

[Lee, Mansimov, Cho 18] Deterministic Non-Autoregressive Neural Sequence Modeling by Iterative Refinement
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Results

[Lee, Mansimov, Cho 18] Deterministic Non-Autoregressive Neural Sequence Modeling by Iterative Refinement

https://arxiv.org/pdf/1802.06901.pdf


Latent-Variable Non-Autoregressive Neural Machine Translation with 
Deterministic Inference Using a Delta Posterior

[Shu et al. 19] Latent-Variable Non-Autoregressive Neural Machine Translation

https://arxiv.org/pdf/1908.07181.pdf


Training

[Shu et al. 19] Latent-Variable Non-Autoregressive Neural Machine Translation
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Inference

[Shu et al. 19] Latent-Variable Non-Autoregressive Neural Machine Translation

https://arxiv.org/pdf/1908.07181.pdf


Posterior Collapse. KL -> 0

[Shu et al. 19] Latent-Variable Non-Autoregressive Neural Machine Translation

https://arxiv.org/pdf/1908.07181.pdf


Tackle Target Length 

[Shu et al. 19] Latent-Variable Non-Autoregressive Neural Machine Translation

https://arxiv.org/pdf/1908.07181.pdf


Results

[Shu et al. 19] Latent-Variable Non-Autoregressive Neural Machine Translation

https://arxiv.org/pdf/1908.07181.pdf


Fast Decoding in Sequence Models Using Discrete 
Latent Variables

[Kaiser et al. 18] https://arxiv.org/pdf/1803.03382.pdf
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FlowSeq: Non-Autoregressive Conditional Sequence 
Generation with Generative Flow

[Ma et al. 19] FlowSeq: Non-Autoregressive Conditional Sequence Generation with Generative Flow 

https://arxiv.org/pdf/1909.02480.pdf


Training

[Ma et al. 19] FlowSeq: Non-Autoregressive Conditional Sequence Generation with Generative Flow 

● Zero initialization
● Token dropout

https://arxiv.org/pdf/1909.02480.pdf


Inference

[Ma et al. 19] FlowSeq

● argmax decoding

● NPD decoding:
Sample length (from 
src encoder) and  
latent, rescore with AR

● Importance Weighted 
Decoding

https://arxiv.org/pdf/1909.02480.pdf


Results

[Ma et al. 19] FlowSeq

https://arxiv.org/pdf/1909.02480.pdf


On the Discrepancy between Density Estimation and 
Sequence Generation

[Lee et al. 20] https://arxiv.org/pdf/2002.07233.pdf
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