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Motivation 
• Linking the references of entities in online documents to entity-based 

knowledge is helpful for machines to understand semantics in 
unstructured documents, and named entity disambiguation (NED) is 
one of the most important tasks for solving this problem. 

• Crowdsourcing has become a common way to employ knowledge 
from the crowd. 

• There are existing works that tackles NED tasks with crowdsourcing 
technique (Demartini, 2012), however, they simply consider crowd 
workers as a convenient classifier.  

• We are interested in how the different interpretation of the problem 
between human and machine can be reflected in features, and 
whether the features learned from the crowd are able to enhance 
machine-based features. 

Front In
form

 Technol E
lectro

n Eng



Main idea 
• Inspired by the ideas that the feature space of human 

workers may be reconstructed given crowd labels, and the 
relation between feature spaces of human and machine 
may be learned via a deep network, we propose an 
approach called ‘deep supervised learning via crowd labels 
(DeCLs)’. 

 

• The proposed approach can be used to enhance existing 
NED methods by extending the their feature space. 
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Method 
• A crowd model is devised to handle sparse and noisy crowd 

labels by considering each worker’s ability, and elicit ‘crowd 
features’ of entities and mentions from them. 

• A dynamic convolutional neural network (DCNN) is 
employed to learn a mapping from hand-crafted features to 
the crowd features. 

• The learned DCNN is employed to obtain ‘deep crowd 
features’ to enhance the performance NED classification 
tasks. 
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Analysis on Real Data 
• Looking into the dataset we use, we found evidences that human 

and machines are good on different questions, which supports our 
idea of their different feature space. 
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Major results 

• Experiments show that conventional NED algorithms 
benefits even from very compact ‘deep crowd features’, 
as long as there are enough crowd labels. 

Front In
form

 Technol E
lectro

n Eng



Conclusions 

• Our methods can effectively improve conventional vector 
space NED algorithms. 

• The benefit of our method is obvious, even with compact 
‘deep crowd feature’ space. 

• Such benefit becomes more significant as there are more 
crowd labels involved. 

• Our method is a promising way to make full use of 
crowdsourcing labels in NED tasks. 
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