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INTRODUCTION

Since the popularization of the Transformer as a general purpose feature 

encoder for NLP, many studies have attempted to decode linguistic 

structure from its novel multihead attention mechanism. However, much of 

such work focused almost exclusively on autoregressive style of decoding. 

In this study, we present decoding experiments on Non-autoregessive

models in order to test the generalizability of the claim that dependency 

syntax is reflected in attention patterns.
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DATASETS

WMT16 EnDe test set

1000 examples of coreference

huggingface/neuralcoref

1000 examples of subject-verb-object triplets

AllenNLP OpenIE

All models trained with 

WMT16 EnDe distil dataset from Autoregressive transformer (BLEU ~28)
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AR vs NAR:



CMLM:

DiSCO:
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MODELS

AR vs NAR:



Methodology for AR models (Analyzing MultiHead SelfAttention: Specialized Heads Do the Heavy Lifting, 

the Rest Can Be Pruned, Voita et al)

1) Mark up each of the transformer heads for positional and syntactic function

2) Sequentially remove the heads with the pruning mechanism

3) Compare the ranks of importance of the heads with the original markings

Same for NAR
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EXPERIMENTS

positional function

• Diagonal pattern - the highest weight is located on the main diagonal of the matrix, or on a +1/1 shift 

from the main diagonal 

• Vertical pattern - the highest weight is located on one of the columns of the matrix 

• Diagonal vertical pattern - combine of diagonal and vertical patterns 

• Other pattern - all matrices that are not part of the first three patterns
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Pruning results

AR

DisCo

CMLM
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CONCLUSIONS

We studied patterns of encoders of non-autoregressive 

models and proved that they are mostly similar to patterns 

from autoregressive models. 

We have also found that non-autoregressive models are 

better at capturing some syntactic features of the 

language. 

As a result, we refuted the original hypothesis that the 

quality of non-autoregressive models suffers due to model 

does not find similar language properties as 

autoregressive models
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