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@ Count first-choice votes

@® Eliminate the candidate with fewest votes

© Transfer votes to the next-preferred candidate

@ Repeat until the majority winner
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Reilly 2001)
— RCV requires 50% + 1 votes to win
— Candidates need lower-ranked votes from “other groups”
— Candidates will avoid extreme positions
o Neo-downsian theory: RCV does not always reduce ideological
polarization (Fraenkel & Grofman 2004, 2006, 2007)
e Empirically, “little support” and “little scholarly consensus”
o Our contributions
e Formal model & algorithms to simulate candidate competition in RCV
.ll Compute levels of co-ethnic voting + ideological polarization via Markov

chains, @ R package {neodowns}
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« neodowns::neodowns()
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« neodowns::neodowns()
o Keep going in the same direction, if vote shares increase
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« neodowns::neodowns()
o Keep going in the same direction, if vote shares increase
e Turn 180 degrees and pick a new direction, otherwise

iteration = 30

=

-2

X O mmmmmmmm e m o

5/13



Computational model

« neodowns::neodowns()

o Keep going in the same direction, if vote shares increase
e Turn 180 degrees and pick a new direction, otherwise
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Computational model

« neodowns::neodowns()
o Keep going in the same direction, if vote shares increase
e Turn 180 degrees and pick a new direction, otherwise

iteration = 50
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Computational model

« neodowns::neodowns()
o Keep going in the same direction, if vote shares increase
e Turn 180 degrees and pick a new direction, otherwise

iteration = 60
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Computational model

« neodowns::neodowns()
o Keep going in the same direction, if vote shares increase
e Turn 180 degrees and pick a new direction, otherwise

iteration = 70
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o N voters and J candidates in a district

« Each voter/candidate belongs to G racial or other groups

o Xj = (Xi1,x%i2) € R? be voter i's ideal point in the two-dimensional
space

e X; = (xj1,%2) € R? be candidate j's ideal point
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Modeling voters

« Utility function (i's utility for candidate j)

Vi ==ajllxi—xll + bimy  + g
—_—— ~— ~—
utility spatial factor group factor random factor

e Voting behavior in FPTP
pij = P(voter i choosing candidate j)
_ep(Vy)
i exp( V)

e Voting behavior in RCV
pi.aec = P(voter i ranks ABC)

1y ee(Vy)
- 3
5 eo(vy)
_ exp(Via) exp(Vig) exp(Vic)
exp(Via) + exp(Vig) + exp(Vic) exp(Vig) + exp(Vic) exp(Vic)
————
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probabilities
o Voters' positions are fixed
o Goal is to find a set of spatial positions that maximize vote shares
o Maximizing k-th choice ranking probability
e max-1 when FPTP (Adams, Merill I1l, & Grofman 2005)

e max-2 when RCV (Reilly 2001)
e max-3 when RCV (Horowitz 1991)

v" Our goal (again): Find the spatial position that maximizes the vote
shares under each strategy
v Note on maximizing the probability of winning

o Electoral margin is nearly impossible to know in RCV (Atsusaka, Valleva,
& Vallejo 2024)
e Choice/ranking probability as a useful heuristic
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