
Who	Contributes	to	the	
Knowledge	Sharing	Economy?	
Arthi	Ramachandran,	Augus1n	Chaintreau	

Columbia	University	
Nov	2,	2015	



Knowledge	Sharing	Economy	

vs	

Who	brings	more	people	to	websites?	

Search	 Social	



Knowledge	Sharing	Economy	

•  Social	is	increasing		in	the	share	of	referrals	
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Knowledge	Sharing	Economy	

•  Similar	to	the	sharing	
economy	(eg:	uber,	airbnb),	
where	users	benefit	from	
other	users’	surplus	

•  In	the	Knowledge	Sharing	
Economy,	other	users	benefit	
from	users’	informa1on	
search	



Knowledge	Sharing	Economy	

•  Informa1on	is	
–  Financially	important		

•  In	fact,	intermediaries	can	earn	a	
living	by	cura1ng	content	1,2	

–  Used	for	decision	making	3,4	
•  Eg:	job	hun1ng,	vo1ng,	new	
products	

1	M.	Cha,	F.	Benevenuto,	H.	Haddadi,	and	K.	Gummadi.	The	World	of	Connec1ons	and	Informa1on	Flow	in	TwiXer.	Systems,	Man	and	
Cyberne1cs,	Part	A:	Systems	and	Humans,	IEEE	Transac1ons	on,	2012.	
2	S.	Wu,	J.	M.	Hofman,	W.	A.	Mason,	and	D.	J.	WaXs.	Who	says	what	to	whom	on	twiXer.	WWW	2011.	
3	D.	Acemoglu,	A.	Ozdaglar,	and	A.	ParandehGheibi.	Spread	of	(mis)	informa1on	in	social	networks.	Games	and	Economic	Behavior,	2010.		
4	B.	Golub	and	M.	O.	Jackson.	Naive	learning	in	social	networks	and	the	wisdom	of	crowds.	American	Economic	Journal:	Microeconomics,	2010.		
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•  In	fact,	intermediaries	can	earn	a	
living	by	cura1ng	content	1,2	

–  Used	for	decision	making	3,4	
•  Eg:	job	hun1ng	

•  These	analyze	informa1on	
acquisi1on	as	an	economic	
ra1onal	process	
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?	
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Types	of	sharing	

•  Where	is	the	content	coming	from?	Who	
looks	for	content	to	share	on	twiXer?	

•  Heterogeneous	sharing	
– Content	that	many	users	find	and	share	
– Content	that	is	more	specialized	
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Datasets	

•  KAIST:	TwiXer	posts	over	July	2009	
– Breadth	–	all	twiXer	users	and	posts	for	a	month	
– 8m	unique	users		
– 37m	unique	URLs		

•  NYT:	TwiXer	posts	containing	URLs	to	
ny1mes.com	for	1	week	in	Dec	2012	
– Depth	–	all	twiXer	users	receiving	certain	urls	
– 346k	unique	users		
– 70k	unique	URLs	

M.	Cha,	H.	Haddadi,	F.	Benevenuto,	and	K.	Gummadi.	Measuring	User	Influence	in	TwiXer:	The	Million	Follower	Fallacy.	ICWSM	2010.	
May,	A.	Chaintreau,	N.	Korula,	and	S.	LaXanzi.	Filter	&	Follow:	How	Social	Media	Foster	Content	Cura1on.	SIGMETRICS	2014	
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Who	is	Responsible	for	Creating	
Content?	

Social	Network	

•  Different	classes	of	user	posts:	
– Anyone	who	posts	
–  Locally	the	first	to	post	
– Globally	the	first	to	post	(very	original	content)	
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Who	is	Responsible	for	Creating	
Content?	

=	50%	of	users		
are	responsible	for		

=	80%	of	posts	



Who	is	Responsible	for	Creating	
Content?	

Single	domain	
(cnn.com)	



Who	is	Responsible	for	Creating	
Content?	

Smaller	frac1on	of	
users	responsible	for	
first	tweets	:		
More	original	
content	is	more	
concentrated	



•  Compare	different	types	of	domains	
– ny1mes.com	

•  Daily,	Shorter	lifespan	

–  theatlan1c.com	
•  Monthly,	Longer	lifespan	

But	what	happens	to	other	domains?	
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less	concentrated	
	
Longer	lifespan	is	
more	concentrated	
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•  Who	are	the	Content	Creators?	
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Concentra1on	

•  Model	of	Perishable	Public	Goods	
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•  Conclusion	



What’s	the	relationship	between	
lifespan	and	concentration?	

•  Measure	of	lifespan	:	Shelf	life	
– Expected	aXen1on	for	an	ar1cle	before	it	is	
replaced	

– Mul1ple	ways	to	measure		
•  based	on	volume	of	tweets	
•  based	on	dura1on	



What’s	the	relationship	between	
lifespan	and	concentration?	

•  Measure	of	lifespan	:	Shelf	life	
– Expected	aXen1on	for	an	ar1cle	before	it	is	
replaced	

– Mul1ple	ways	to	measure		
•  based	on	volume	of	tweets	
•  based	on	dura1on	

– Here	we	use	the	one	based	on	volume	



Concentration	of	sharing	for	
different	media	sources	
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Observations	
•  Specializa1on	exists	
•  Understanding	who	contributes	is	not	trivial		

•  Eg:	Original	content	doesn’t	come	from	the	highest	degree	
nodes	

•  Time	in	an	important	factor	
•  Short	lived	content	reduces	specializa1on	

•  What	are	the	condi1ons	under	which	
specializa1on	occurs?	
–  Formally?	
– What	dynamics	causes	this	effect?	



Outline	

•  Datasets	
•  Who	are	the	Content	Creators?	
•  Rela1onship	of	Content	Lifespan	and	
Concentra1on	

•  Model	of	Perishable	Public	Goods	
•  Equilibria	and	Specializa1on	
•  Conclusion	



Perishable	Public	Goods	Model	

•  Proper1es	of	the	model	
– Specializa1on	exists	
– Understanding	who	contributes	is	not	trivial		

•  Eg:	Original	content	doesn’t	come	from	the	highest	
degree	nodes	

– Time	in	an	important	factor	
•  Short	lived	content	reduces	
			specializa1on	
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Spends	effort	to	find	content	

Does	NOT	spend	effort	
to	find	content	
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U(yi, y�i) = f(
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Public	Goods	Model	

Value			Cost	

y�i =

U(yi, y�i) = f( )� c( )

yi =



Public	Goods	Model	

Value			Cost	

Assume	:	
•  an	ar1cle	has	a	shelf	life	of	τ	
•  yi	is	the	rate	of	discovery	of	informa1on	

U(yi, y�i) = f( )� c( )



Perishable	Public	Goods	Model	

Value			Cost	

Assume	:	
•  an	ar1cle	has	a	shelf	life	of	τ	
•  yi	is	the	rate	of	discovery	of	informa1on	

U(yi, y�i) = (1� e⌧(yi+y�i))� c(yi)

U(yi, y�i) = f( )� c( )



Strategies	for	a	user	

Value			Cost	 Value			Cost	

Free-riding	 Equitable	distribu1on	



Outline	

•  Datasets	
•  Who	are	the	Content	Creators?	
•  Rela1onship	of	Content	Lifespan	and	
Concentra1on	

•  Model	of	Perishable	Public	Goods	
•  Equilibria	and	Specializa1on	
•  Conclusion	



Types	of	Equilibria	

•  Equitable	distribu1on	of	work		



Types	of	Equilibria	

•  Specialized	distribu1on	of	work		



THM:	Conditions	for	Specialization	
⌧ < ⌧̂ = f(�min)

yes	 no	
?	

Smaller																		less	specialized	equilibrium	
i.e.	shorter	lived	content	is	less	specialized	

⌧ =) Specializa1on	occurs	with	
longer	lived	content	



Specialization:	Toy	Example	

•  How	much	effort	does	
each	person	expend?	



Specialization:	Toy	Example	
Depends	on		⌧
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Specialization	in	Different	Graphs	

Graph	

Complete	 -1	

Cycle	(Even)		 -2	

Cycle	(Odd)		

	Erdös-Renyi	

Star	

Complete	Bipar1te	



Conclusion	

•  Specializa1on	occurs	in	social	graphs	
– Long	lived	content	exhibits	specializa1on	
– Specializa1on	cannot	occur	for	arbitrarily	short	
lived	content	

•  The	existence	of	specialized	equilbria	are	
based	on	proper1es	of	the	graph	



Thank	you	

Any	Ques1ons?	



Best	Response	



Condition	for	Nash	Equilibrium	


