
Printing:
This	poster	is	48”	wide	by	36”	high.	
It’s	designed	to	be	printed	on	a	large
format	printer.

Customizing	the	Content:
The	placeholders	in	this	
formatted	for	you.	
placeholders	to	add	text,	or	click	an	
icon	to	add	a	table,	chart,	SmartArt	
graphic,	picture	or	multimedia	file.

T
text,	just	click	the	Bullets	button	on	
the	Home	tab.

If	you	need	more	placeholders	for	
titles,	
a	copy	of	what	you	need	and	drag	it	
into	place.	PowerPoint’s	Smart	Guides	
will	help	you	align	it	with	everything	
else.

Want	to	use	your	own	pictures	
instead	of	ours?	No	problem!	Just	
right
Change	Picture.	
proportion	of	pictures	as	you	resize	by	
dragging	a	corner.

Modeling the Evolution of Political Ideologies
Andrés Abeliuk, Antonio Fernández Anta, Nick Obradovich, Iyad Rahwan

IDEOLOGY POLARIZATION

Our work intends to shed new insights into the debate of 
polarization by using a multidisciplinary approach that 
applies Evolutionary Game Theory to study the evolution of 
public ideology in US. 
In particular, we use the replicator equation to model 
political ideology as a dynamic game, where strategies 
reproduce at a rate proportional to their payoffs. 
Evolutionary game theory has explicit biological roots, 
where payoffs represent fitness as the underlying process 
of natural selection. 
However, these models can also be thought of as models 
of cultural evolution.

ABSTRACT

REPLICATOR DYNAMICS

The growth rate of the frequency of a strategy is proportional 
to the difference between the payoff of individuals playing 
this strategy and the mean payoff in the population.

𝑥̇# = 𝑥# 𝐴𝑥 # − 𝑥'𝐴𝑥
• 𝑥# is the proportion of type i in the population.
• The payoff matrix A has entries 𝑎#) = 𝜋(𝑖, 𝑗), representing the 

payoff of player i playing against j.
• 𝑥'𝐴𝑥	 is the average population payoff.

RESULTS
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Left picture: Replicator dynamics fitted to the 
data from the General Social Survey (GSS). 
Right picture: Phase diagram of the replicator 
equation given estimated matrix. The black and 
white dots correspond to stable and unstable 
rest points of the dynamic. 

The GSS survey asks people to declare 
their political ideology in a seven-point scale: 
from extremely liberal–point 1–to extremely 
conservative–point 7.

Best fit under the replicator dynamics Phase diagram 
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Three-population Replicator Dynamics
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