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Motivation 
• Deep learning models have achieved state-of-the-art performance 

on named entity recognition (NER) tasks, but they rely on high-
quality labeled data, which is scarce in some domains.  

• Semi-supervised methods that assign pseudo labels to unlabeled 
data can relieve the lack of labeled data.  

• Previous approaches relying on heuristic rules or statistical 
features to improve the quality of pseudo labels cannot be applied 
to other domains; hence, we aim to learn a model to evaluate the 
pseudo labels without relying on any external knowledge. 
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Main idea 
• A neural NER model is constructed according to the application 

domain and optimized with existing labeled data, which is used 
to annotate the unlabeled data.  

• We learn a Judge model to evaluate the reliability of pseudo 
labels, which is based on machine learning algorithms. 

• We propose the strategies to filter out possible wrong pseudo 
labels and create new labeled data. 

• We propose the framework to improve the neural NER model 
by iterating between creating new labeled data and re-training 
the NER model with the enlarged training set. 

Front In
form

 Technol E
lectro

n Eng



Method 
• We construct the transformed data for the Judge model with 

features from the pre-trained neural NER model and label 
information from NER training data. 

• The algorithms to train the Judge model are explored among the 
softmax-based, SVMs, and feed-forward neural network model. 
We choose the simple softmax-threshold method as the final 
default Judge model, which shows the best generalization ability. 

• We use the learned Judge model to filter out probably wrong self-
labeled named entities, so as to create reliable labeled data from 
unlabeled data to improve the NER model. 

Front In
form

 Technol E
lectro

n Eng



Major results 
1. Results on the CoNLL-2003 NER task 
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Major results (Cont’d) 
Comparison of semi-supervised methods for the CoNLL-2003 
NER task 
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Major results (Cont’d) 

2. Comparison of neural models for the OntoNotes 5.0 NER task 
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Major results (Cont’d) 
3. Performance improvements with unlabeled data for CNER-2017 
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Conclusions 

• We generalize the effective neural architecture for NER tasks.  

• Based on the learned neural NER model, we learn a softmax-
based Judge model to select pseudo labels for unlabeled data. 
Then we create reliable labeled data with the learned Judge 
model. 

• Our semi-supervised approach effectively improves the neural 
NER model. 
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