
Steady state party position

(dimensionless)

P
a

rt
y
 i
n

c
lu

s
iv

e
n

e
s
s
 

(d
im

e
n
s
io

n
le

s
s
)

Introduction

Model

Conclusions

• Developed a dynamical model based on “satisficing” voters

• Validated model with data on US parties

It is possible for polarization between parties to occur even if the 

voter population remain stationary in ideology.  Party polarization 

can be a result of parties targeting a narrow audience. 
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Abstract

Many studies have confirmed that the US congress has been 

polarizing since the 1950's [1,2]. In comparison, the ideology of the 

US public changed little during the same period [3]. Here, we would 

like to address the origin of this discrepancy in polarization by 

proposing a dynamical model for party positions in elections. We are 

motivated by psychological studies in decision making, and assume 

that voters satisfice: they accept a party that is “good enough”, and 

do not obsess over other options. The model suggests that even with 

a stationary voter ideology distribution, polarization in political parties 

can be explained by parties appealing to a narrower range of 

ideology. We use a dataset of the ideological positions of US 

congress members to validate the model’s predictions and we find 

strong support.
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1951 2011

US House [1]

US parties: evident polarization

US public: no obvious polarization
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conservative
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road)

US Public

How can the US have polarized parties 

without a polarized population?

most other models

exhaustively 

seek the best

this model

accept good 

enough

don’t obsess over 

other options

Showing 1-D ideology space, 2 parties. Can be generalized to higher 

dimensions and more parties. 

Parties: Maximize vote share

Voter at position 𝑥
1)  satisfied with party 𝑖 but not with 𝑗 → vote for 𝑖
2)  satisfied with neither → don’t vote

3)  satisfied with both → vote for one of the two with prob = 1/2

Probability of a voter at 𝑥 voting for party 𝑖:

𝑝𝑖 𝑥; 𝜉𝑖, 𝜉𝑗 = 𝑎𝑖 𝑥 1 − 𝑎𝑗 𝑥 +
1

2
𝑎𝑖 𝑥 𝑎𝑗 𝑥

Satisfied with 𝑖 only Satisfied with both

𝜌 𝑥

Gaussian 
(0, 𝜎0)

Party center 𝜉𝑖 Ideology space 𝑥

𝑎𝑖(𝑥)

Party center 𝜉𝑗

Prob. voter satisfied with a  

party decays with distance to 

party center (appeal function)

𝑎𝑖 𝑥 ,Gaussian (𝜉𝑖, 𝜎𝑖) 

𝑦𝑖 𝜉𝑖 , 𝜉𝑗 =  
−∞

∞

𝑝 𝑥; 𝜉𝑖 , 𝜉𝑗 𝜌 𝑥 𝑑𝑥

Votes party 𝑖 receives: Vote share:

𝑧𝑖 𝜉𝑖 , 𝜉𝑗 =
𝑦𝑖

𝑦𝑖 + 𝑦𝑗

𝜕𝜉𝑖
𝜕𝑡
= 𝑘

𝜕𝑧𝑖
𝜕𝜉𝑖

party position 
changes

towards the direction that 
increases vote share
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Results & Empirical Evidence

Sanders

Biden

Cruz

Sanders Biden Cruz

Steady state party positions of multi-party systems
(dimensionless)

Strictly two party system structurally unstable. Parties would sacrifice its 

own votes, which can be captured by potential new parties.
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Attracted to 
center 𝑥
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Data
Congress voting records give ideology positions (DW-NOMINATE method) [4]

Validation
Compare model with the Democrat & Republican party’s position history

Ideology score
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Parties less inclusive 

→ more polarization


