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Introduc/on 

•  Compu/ng	relevance	on	networks	(e.g.,	social	
network,	co-author	network)	supports	many	
applica/ons:	
– similarity	search	
–  recommenda/on	

•  Many	measures	have	been	studied:	
–  Jaccard	coefficient,	common	neighbors,	shortest	path	
–  Page	Rank, Personalize	Page	Rank, SimRank,	etc.	



Heterogeneous	Informa/on	Network														

•  HIN:	Directed	graph	with	mul/ple	node	types	
and	edge	types. 
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Meta	Path-Based	Relevance	Measures 

•  Meta	Path:	a	sequence	of	node	and	edge	types.	

•  Measures:	PathCount	[1],	PathSim	[1]	and	PCRW	[2]	
•  Source:	Automa/cally	generate	meta	path(WWW’15)	
•  Limita&on:	Fail	to	discover	common	nodes.	
–  Example:	A	researcher	wants	to	search	for	some	authors	
who	have	published	papers	in	the	same	venue	and	in	the	
same	topic	with	his	papers.	 



Linear	Combina/on 

•  R(a1,a2)	
= R(a1,a2|P1)+R(a1,a2|P2)	
= 1+1	
= 2	
•  R(a2,a3)	
= R(a2,a3|P1)+R(a2,a3|P2)	
= 1+1	
= 2	
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Meta	Structure 

•  A	powerful	extension	of	meta	path,	a	directed	acyclic	
graph	(DAG).	

•  More	Powerful.		
–  Contain	more	informa/on	than	a	meta	path.	Can	express	
more	seman/c	meaning.	

•  Challenges:	
–  How	to	define	measures	based	on	meta	structure?	
– More	complex	leads	to	high	computa/onal	cost.	
–  How	to	derive	a	meta	structure?	(Not	yet	studied	well)	



Relevance	Measures 

•  StructCount:	extension	of	PathCount	
	
•  Structure	Constrained	Random	Walk	 

•  Biased	Structure	Constrained	Random	Walk,	a	
combina/on	of	the	previous	two	measures.	
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•  To	calculate	the	BSCSE	relevance	of	a2	and	a1:	
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i-LTable	

•  Index	the	probability	distribu/on	star/ng	from	
the	i-th	level	of	a	meta	structure.	
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Experiment:	En/ty	Resolu/on	

•  To	find	duplicated	en//es	in	YAGO	
– Barack_Obama	and	
Presidency_Of_Barack_Obama	

•  Metric:	AUC		

P1	 P2	

Measure	 PathCount	 PCRW	 PathSim	 PathCount	 PCRW	 PathSim	

AUC	 0.1324	 0.0120	 0.0097	 0.0003	 0.0014	 0.0002	

Linear	Combina/on(op/mal	)	 Meta	Structure	S	

Measure	 PathCount	 PCRW	 PathSim	 SC	 SCSE	 BSCSE*	

AUC	 0.2898	 0.2606	 0.2920	 0.5556	 0.5640	 0.5640	



Relevance	Ranking 

•  We	label	the	relevance	of	venues	in	
DBLP_4_Area.		

•  0	for	not	relevant, 1	for	relevant	and	2	for	
strongly	relevant.		

•  Consider	both	scope	and	level	of	the	venues.	
(like	SIGMOD	and	VLDB	are	2)		

•  Normalized	Discounted	Cumula/ve	Gain	
(NDCG) 



Relevance	Ranking	

P1	 P2	

Measure	 PathCount	 PCRW	 PathSim	 PathCount	 PCRW	 PathSim	

nDCG	 0.9004	 0.9047	 0.9083	 0.8224	 0.8901	 0.8834	

Linear	Combina/on(op/mal	)	 Meta	Structure	S	

Measure	 PathCount	 PCRW	 PathSim	 SC	 SCSE	 BSCSE*	

nDCG	 0.9004	 0.9100	 0.9083	 0.9056	 0.9104	 0.9130	
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