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Autoregressive MT models
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Non-autoregressive MT models
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Previous works 
on non-autoregressive MT
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Quality-speedup trade-off
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Hidden states similarity
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Autoregressive model Non-autoregressive model

Hidden states cosine-similarity of a sampled sentence in IWSLT14 De-En.



Attention distribution
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Encoder-to-decoder attention distribution of an informative 
head of a sampled sentence from IWSLT14 De-En.

Autoregressive model Non-autoregressive model
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Hint-based training 
from autoregressive teacher 
to non-autoregressive student
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Hint-based training 
from autoregressive teacher 
to non-autoregressive student
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Hints on hidden states

Hints on word alignments



• Directly regression fails because of the discrepancy 
between two models

• We penalize hidden states that are highly similar:
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• 𝑑!" and 𝑑"# are cosine similarities 𝑠-th and 𝑡-th of 
hidden states at layer 𝑙 of the student and teacher 
models

• 𝜙 is a fixed function only penalizes when the student’s 
hidden states are similar while the teacher’s not
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Hints on hidden states



• We minimize the KL-divergence between the per-
head encoder-to-decoder attention distribution of 
the student and teacher models
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Hints on word alignments

Total Loss

ℒ = ℒ233 + 𝜆ℒ456 + 𝜇ℒ73582



Experimental settings
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Experimental results
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Quality-speedup trade-off
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Hidden states similarity
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Hidden states cosine-similarity of a sampled sentence in IWSLT14 De-En.
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Attention distribution
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Encoder-to-decoder attention distribution of an informative 
head of a sampled sentence from IWSLT14 De-En.

Autoregressive model Non-autoregressive model
without hints

Non-autoregressive model
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Ablation studies
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Ablation studies on IWSLT14 De-En. Results are BLEU 
scores without teacher rescoring. 



Summary
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Instead of adding new modules that can slow 
down the model, we proposed a method to 
leverage the hints from the autoregressive 
model to help the training of the non-
autoregressive model.
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