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Diabetes network 
parentOf/2 and hasSymptom/2 
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Classification 
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Supervised Data 
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Positive and Unlabeled Data 
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Positive and Unlabeled Data: Label 
Frequency c 

•  		
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Label Frequency c = 1.0 ( = Supervised 
data) 
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Label Frequency c = 0.75 
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Label Frequency c = 0.5 
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Label Frequency c = 0.25 
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Label Frequency c = 0.1 
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Naïve Classification: Unlabeled = 
Negative 
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Common Solution: Conjunctive Concept 

[Muggleton, 1996] 
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State of the Art in Propositional PU 

Knowing	the	label	frequency	c	
makes	PU	learning	easy	

[Elkan and Noto, 2008] 
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Using the Label Frequency c 

•  		
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How Can we Know the Label Frequency 
c? 

1.  Domain	knowledge	of	class	proporDons	

2.  Sample	and	label	subset	of	the	data	

3.  EsDmate	directly	from	the	data	

• Only	proposiDonal	methods	exist	

• Recent	method	is	adaptable	for	relaDonal	seOngs	

[Bekker&Davis,	under	review]	
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Lower bound on c from Data 
•  		
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Estimate c from Data (TIcER) 
•  		

Error	term	from	1-sided	
Chebyshev	inequality	
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Intuition of TIcER 
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Intuition of TIcER 
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Intuition of TIcER 
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TIcER: Practical issues 

•  		
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Experimental results 

● EsDmate	c	from	subsets	found	with	Tilde	

● use	c	to	adjust	1)	Tilde	and	2)	Aleph	

● Compare	with	[Muggleton,	1996]	
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Experimental results 
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Experimental results 

Person	=		
student		
OR	faculty		
OR	staff	
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Conclusion 

• Knowing	the	label	frequency	makes	PU	learning	easier	

• Our	method	is	capable	of	learning	disjuncDve	concepts	
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Questions? 
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