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INTRODUCTION
Zero pronoun (ZP)1 is a complex phenomenon that appears frequently in pronoun-dropping languages 
(pro-drop) such as Chinese, Hungarian

Since recovery of such ZPs generally fails, this poses difficulties for NLP tasks, especially for 
machine translation

This leads to severe problems: incompleteness & incorrectness

This survey paper highlights the major works that have been undertaken in zero pronoun translation 
(ZPT) from 4 perspectives
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EVOLUTION
Overview


Zero Pronoun Resolution. The task contains three steps: ZP detection, anaphoricity determination and 
reference linking.


Zero Pronoun Recovery. Given a source sentence, this aims to insert omitted pronouns in proper 
positions without changing the original meaning. 

Zero Pronoun Translation. When pronouns are omitted in a source sentence, ZPT aims to generate ZPs 
in target translation.

Discussions and Findings

From Intermediate to End. 

From Separate To Unified.



DATASETS
Overview


Modeling ZPs has so far not been extensively explored in prior research, largely due to the lack of 
publicly available data sets. 

Existing works mostly focused on human-annotated, small-scale and single-domain corpora such as 
OntoNotes.

Discussions and Findings

Language Bias. 

Domain Bias. 

Become An Independent 
Research Problem. 

Coping with Data Scarcity.



APPROACHES
Overview


Pipeline, where input sentences are labeled with ZPs using an external ZP recovery system and then 
fed into a standard MT model 

Implicit, where ZP phenomenon is implicitly resolved by modelling document-level contexts

End- to-End, where ZP prediction and translation are jointly learned in an end-to-end manner

Discussions and Findings

Existing Methods Can Help ZPT But 
Not Enough. 

Pipeline Methods Are Easier to 
Integrate with NMT. 

Data-Level Methods Do Not Change 
Model Architecture. 

Multitask and Multi-Lingual Learning.



EVALUATION METHODS
Overview


Accuracy of ZP Recovery

General Translation Quality

Pronoun-Aware Translation Quality

Discussions and Findings

General-Purpose Evaluation Are Not 
Applicable to ZPT. 

Human Evaluations Are Required as A 
Com- plement. 

The Risk of Gender Bias.


