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What positions do candidates
choose Iif they want to win elections?



https://roughlydaily.com/tag/hotelling/
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Duverger’s Law

Issues:

No equilibrium with
odd # of candidates

Assumes full
information and
perfect rationality



Decades of research on candidate positioning

multidimensional preferences

ideological candidates .
multi-round -

iIncomplete information

bounded rationality

more than two candidates

candidate entry




evolutionary dynamics

bounded rationality

more than two candidates






In short, there are good reasons for
believing that the basic properties of
experiential learning—becoming
more likely to use something that
has worked In the past and less
likely to repeat something that has
failled—hold In presidential
campaigns.

Bendor, Diermeier, Siegel, and Ting.
A Behavioral Theory of Elections, 2011.
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= evolutionary replicator dynamics
Fk,t(m) — ],:):['(],:)hﬂ'()(17757 c .. 7X]€,t) S Qj) (Taylor and Jonker 1978)
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Initial distribution: uniform
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Phase transition?

Does this only happen when we start from uniform?



Characterizing the dynamics

Theorem

With k£ < 4 candidates per election, the candidate distribution converges to 1/2
for any symmetric initial distribution.



Characterizing the dynamics

Theorem

With k£ < 4 candidates per election, the candidate distribution converges to 1/2
for any symmetric initial distribution.

kK =2 (exact) k=3 (bound) k=4 (bound)
)y
@ —_ % .

.Oooouv .W%,
0 5 0 10 2IO (I) 2IO 40



Characterizing the dynamics

Theorem

With £ > 5 candidates per election, the candidate distribution does not
converge to 1/2.
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Why does the behavior change dramatically at k = 5?

tipping point!

for kK > 3, there are more flanked candidates than flanking candidates



Our results are robust to noise

Theorem
With k£ < 4 candidates per election, some of which are positioned at random,
the candidate distribution approximately converges to 1/2, but not when k > 5.
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The same pattern occurs with: other voter distributions

Beta(1/2, 1/2)
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The same pattern occurs with: memory of prior rounds

2 round memory
K=2
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2 round memory
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With imperfect imitation (copy + noise), chaos!
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2. The replicator dynamics are very robust to variants, in contrast with
Nash equilibria (more in paper). We get stable theoretical results with
> 2 candidates!



Thank you! A LN
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