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Overview	 Mathema<cal	Framework	

u  Independent	model,	used	in	previous	works	
u Assumes	all	nodes	are	independent,	simplest	way	to	approximate	distribu%on	

Simula<on	Results	

u  Ini%ally	infected	node	has	largest	nodal	degree	
u  Plots	 how	 final	 infec%ons	 changes	 with	 influence	

probability	β
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Independent	Cascade	Diffusion	Process	

Performance	Evalua<on	of	Models	
u  Independent	 model	 is	 closely	 related	 to	 our	 proposed	 Markov	 model,	 but	 there	 are	 profound	

differences	in	the	performance	of	each	model	on	undirected	topologies	
u When	β	is	small,	both	models	work	well,	but	not	prac%cal	for	modern	online	social	networks	
u As	β	 gets	 larger	 (β	 >	 0.06),	Markov	model	more	 accurately	 es%mates	 the	 spread	 poten%al	 of	 the	

infec%on	
u  Independent	model	overes%mates	the	spread	ability	of	the	infec%on	
u Markov	model	 can	 accurately	 predict	 the	 number	 of	 final	 infec%ons	when	 the	 star%ng	 node	 is	 an	

arbitrary	node	

u  Influence	can	spread	through	an	online	social	network,	which	helps	spread	news,	products,	and	ideas	
u  Important	in	understanding	scenarios	in	online	social	networks,	such	as	the	influence	maximiza%on	problem	
u  Accurate	mathema%cal	model	outlines	the	spread	of	informa%on	and	leads	to	new	policies	and	protocols	
u  Goal:	Derive	an	accurate	model	to	characterize	spread	of	influence	in	online	social	networks	
u  Challenge:	Characterize	the	spa%al	dependency	between	nodes	in	a	social	network	

u  Proposed	Markov	model,	inspired	by	the	local	Markov	property	
u Given	node	i	is	suscep%ble,	assumes	statuses	of	its	neighbors	are	condi%onally	independent	u Described	by	widely	popular	SIR	model	(Suscep%ble	à	Infected	à	Recovered)	

u  Three	statuses:	Suscep%ble,	Infected,	Recovered	
u  Single	chance	to	infect	neighbor	j	with	probability	βij(t)	
u Once	recovered,	node	cannot	become	infected	again	

u  Every	node	selected	as	the	ini%al	node	when	β	=	0.1	
u  Shows	the	number	of	final	infec%ons	

u  Coauthorship	network	of	scien%sts,	where	author	X	wrote	a	joint	work	with	author	Y	
u  Not	connected,	so	only	the	giant	component	is	considered	in	our	experiment	
u  379	total	nodes,	with	each	node	having	an	average	nodal	degree	of	4.82		


