
Classifying	Complex	Systems	

Complex	Systems	
Sta.s.cal	mechanics;	
Cellular	automata	

Complex	
Adap.ve	Systems	

Managed	CAS	

Contested	CAS	

Evolu.onary	
game	theory;	
Learning	theory	

Control	theory;	
Policy	studies	

Poli.cal	science;	
History;	

Ins.tu.onal	design	

Complex	Systems	
“Natural”	non-living	

systems	

Complex	
Adap.ve	Systems	

Managed	CAS	

Contested	CAS	

“Natural”	
living	systems	

Apoli:cal	human	
systems	

Poli.cised	human		
systems	

Examples:	stars,		lifeless	planets,	solar	systems	

Examples:	mul:cellular	organisms,	
		pre-human	ecosystems,	non-human	socie:es,	
“free	markets”(?)	

Examples	(?):	intranets,	armies,	farms	

Examples:	most	human	systems!	

•  Lists	of	disciplines	are	not	
exhaus:ve.	
• With	each	step	inwards,	more	
disciplines	become	relevant.	
•  Relevant	disciplines	can	assist	
in	refining	the	classifica:on.	

Complex	Systems	
Interac.ng	levels	of	structure,	path	

dependence,	fat-tailed	size	
distribu.ons,	resilience,	phase	shiHs	

Complex	
Adap.ve	Systems	

Managed	CAS	

Contested	CAS	

Agents	(decision-makers),	
compe..on,	coopera.on,	

differen.al	success	

Control	systems,	combined	emergence	
and	design,	extreme	events	prompt	

system	restructuring	

Coali.ons,	strategies,	power	balances,	
nego.a.on,		ins.tu.ons,	ideologies	

•  Interac:ng	levels	of	structure:	
useful	descrip:ons	possible	at	two	
or	more	levels,	but	full	
understanding	requires	them	all.	

•  Combined	emergence	and	design:	
people	describe,	cri:que,	
experiment	on,	and	try	to	alter	
emergent	outcomes.	

•  Extreme	events	prompt	system	
restructuring:	epidemics,	soPware	
crashes,	financial	panics.	

System	 complexity	 must	 be	 dis:nguished	 from	 algorithmic	 and	
computa:onal	 complexity.	 A	 complex	 system	 can	 be	 defined	 as	 one	 that	
cannot	 be	 successfully	 approximated	 as	 a	 collec:on	 of	 cons:tuents	 each	
responding	independently	to	the	situa:on	jointly	created	by	all.	When	this	is	
not	 possible,	 understanding	 requires	 the	 iden:fica:on	 of	 intermediate	
levels	 of	 structure.	 The	 proper:es	 of	 both	 cons:tuents	 and	 intermediate	
structures	 can	 be	 used	 to	 define	 classes	 of	 complex	 system.	 One	 way	 of	
doing	so	is	outlined	here.	


