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NELL: Never-Ending Language 
Learner 

Inputs:  
l   initial ontology   
l   handful of examples of each predicate in ontology  
l   the web  
l   occasional interaction with human trainers 

 
The task: 

l   run 24x7, forever 
•  each day:  
  1.  extract more facts from the web to populate the initial ontology  
  2.  learn to read (perform #1) better than yesterday 
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NELL: Never-Ending Language 
Learner 

Goal: 
•  run 24x7, forever 
•  each day:  

  1.  extract more facts from the web to populate given ontology  
  2.  learn to read better than yesterday 

 
Today... 
Running 24 x 7, since January, 2010 
Input:  
•  ontology defining ~800 categories and relations  
•  10-20 seed examples of each  
•  1 billion web pages (ClueWeb – Jamie Callan) 
 
Result:  
•  continuously growing KB with +1,300,000 extracted beliefs 
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Bayesian Sets (BS) 

Given             and           , rank the elements of     by 
how well they would “fit into” a set which includes  

Define a score for each         : 
 
 
From Bayes rule, the score can be re-written as: 
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Ghahramani & Heller; NIPS 2005 
 



Bayesian Sets (BS) 

Intuitively, the score compares the probability that x and 
Dc were generated by the same model with the same 
unknown parameters θ, to the probability that x and Dc  
came from models with different parameters θ and θ’.  
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BS using NELL’s Ontology 

Initial ontology: 
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BS using NELL’s Ontology 



Given a huge web corpus, run BS once 
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Given a huge web corpus, iteratively run BS 
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NELL: Coupled semi-supervised training of many 
functions 
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Coupled Training Type 2: 
Structured Outputs, Multitask, Posterior 

Regularization, Multilabel 
Learn functions with the same input, different outputs, where 
we know some constraint 
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Coupled Bayesian Sets (CBS) 
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Given a huge web corpus and mutually exclusiveness 
constraints,  iteratively run BS 
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Coupled Bayesian Sets 
•  semi-supervised learning approach to extract category 

instances (e.g. country(USA), city(New York) from web 
pages; 

•  based on the original Bayesian Sets  
•  can outperform algorithms such as the original Bayesian 

Set, the Naive Bayes classifier, the Bas-all and the coupled 
semi-supervised logistic regression algorithm (CPL); 

•  can be used to automatically generate new constraints to 
the set expansion task even when no mutually 
exclusiveness relationship is previously defined 
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