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INTRODUCTION

•We propose Levenshtein Transformer (LevT) achieving 
comparable or better results than a strong Transformer 
baseline in machine translation and summarization, but 
with much better efficiency; 

•We propose a corresponding learning algorithm under 
the theoretical framework of imitation learning. 

•We recognize LevT model as a pioneer attempt to unify 
sequence generation and refinement. 

Contribution

ARCHITECTURE

Sequence generation as a Markov Decision Process (MDP): 
• Basic action = Deletion + Insertion (placeholder, filling-in)

PROBLEM FORMULATION
Weight Sharing is in default. However, we can also use separate 
blocks for each classifiers.

SEQUENCE GENERATION TASKS

We also evaluate the proposed LevT on automatic 
post-editing tasks for MT. We test on two simulated 
and one real datasets.

We imitate the behaviors from an expert policy . 

• Expert actions are given by comparing the Levenshtein 
distance with a ground-truth target.

π*

GENERATION & REFINEMENT EXAMPLES

TL;DR We proposed "Levenshtein Transformer" for both 
sequence generation and refinement based on parallel 
insertion and deletion operations. 

LevT is mainly based on TransformerDecoder with additional 
classifiers for three operations and full self-attention.

Gu, Jiatao, Changhan Wang, and Jake Zhao. "Levenshtein 
Transformer." NeurIPS (2019).

SEQUENCE REFINEMENT TASKS

We evaluate LevT on machine translation (Ro-En, En-
De, En-Ja) and summarization. We also add distillation 
data as the expert policy.
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IMITATION LEARNING

• Learning to delete: input from [1] the initial input or [2] 
the output from model's insertion output; 

• Learning to insert: input  from  [1]  the  model's  deletion 
output or [2] randomly deletion from the target;

We also propose to "Early Exit" which attaches the classifiers to 
an intermediate block instead of the last to save computation.

Please scan for the full paper details and the released code 
based on Fairseq. If interested, please cite as follows:

Simulated  collaboration  with  human  by  combining 
LevT with oracle "insertion" and "deletion" operations. 
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