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a.k.a. STV, AV, RCV, Hare method, preferential voting

Winner!
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the extent of truncation increases from 0 (complete ballots) to k − 1. If not, how 
many different winners are possible?”

Prior work
voluntary truncation 

[Saari & Newenhizen, Public Choice 1988]

[Baumeister et al, AAMAS ’12] 
[Narodytska & Walsh, ECAI ’14]

[Menon & Larson, JAAMAS 2017]

forced truncation (i.e., ballot length) 

[Ayadi et al., AAMAS ’19]


“In thousands of simulations involving k = 4, 5, and 6 
candidates, we found instances of up to k − 2 different winners.”
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2 5 6 6 3 2voter count

winner: 
ballot length h: 1 2 3

A B C

we generalize this construction to any k

no smaller 3-winner k = 4 profile exists
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k - 1 different winners are possible as ballot length varies

require unique winners at each : consequential-tie-freeh

 distinct values of k − 1 h

Theorem 2 
For every , there are consequential-tie-free profiles with  voters and 

 truncation winners.
k > 3 2k2 − 2k

k − 1

Theorem 1 
For every , a consequential-tie-free profile needs at least 

 voters to have  truncation winners.
k > 3

2k2 − 2k k − 1

truncation winners: candidates who win at some h

key assumption: voters report as long a prefix of their ideal ranking as allowed

possibly incomplete
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Theorem 2  
For every  and every feasible truncation winner 
sequence, there is a consequential-tie-free profile with 

 voters achieving that sequence. 

k > 3

2k2 − 2k
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e.g., single-peaked preferences:

more sweetless sweet

more preferred

voter 1

voter 2

voter 3

voter 1 voter 2 voter 3
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Theorem 3 
For every , no single-peaked profile has  truncation winners. k ≥ 5 k − 1

Theorem 5  
For every , where , there is a single-peaked profile with   
voters and  truncation winners. 

k = c(c + 1)/2 c ≥ 3 3k
c

Open question: more than  truncation winners with single-peaked profiles? Θ( k)
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Theorem 3 
For every , no single-peaked profile has  truncation winners. k ≥ 5 k − 1

Proof. For  truncation winners: winner sequence is  k − 1 2, 3, …, k
elimination order is  1, 2, …, k

 is eliminated second, but has the most 1st place votes at the start 2
⇒ ’s elimination must cause  to overtake  1 3, …, k 2

but with single-peaked preferences, ballots listing  first can only list two different 
candidates second (to the left and right of )

1
1

⇒ ! contradiction if k ≥ 5 □ 
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impossible 
k − 1

• Other restrictions on ties with voter lower bounds and 
matching constructions

• Construction with  truncation winners and only 
 voter types

k − 1
Θ(k)

• Full-ballot construction with  truncation winnersk/2

• Linear program for finding full-ballot  truncation 
winner profiles

k − 1

• Simulations
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