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Every party nominates a candidate.

Vet
OIOMOX - JOROROX - X - RORO.

The winner is declared based on the plurality voting rule.
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THE PROBLEM

Assuming complete knowledge about the votes,
how do parties select their nominees?

What do the parties know about
other nominees?
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KNOWN RESULTS

POSSIBLE PRESIDENT

Do we have a promising candidate who makes the party win
in at least one of the many possible parallel universes?

NP-complete even when the size of the largest party is two.

NP-complete also when the profiles are 1D-Euclidean.

(a subclass of single-peaked & single-crossing profiles)

Piotr FaliszewsRi, Laurent Gourves, Jéréme Lang, Julien Lesca, Jeréme Monnot.
How hard is it for a party to nominate an election winner? AAAI 2016



THIS TALK



THIS TALK

POSSIBLE PRESIDENT



THIS TALK

POSSIBLE PRESIDENT

NP-complete even when the size of the largest party is two.

NP-complete also when the profiles are 1D-Euclidean.

Piotr FaliszewsRi, Laurent Gourves, Jéréme Lang, Julien Lesca, Jeréme Monnot.
How hard is it for a party to nominate an election winner? AAAI 2016



THIS TALK

POSSIBLE PRESIDENT

NP-complete even when the size of the largest party is two,

and the profiles are 1D-Euclidean.



THIS TALK

POSSIBLE PRESIDENT

NP-complete even when the size of the largest party is two,

and the profiles are 1D-Euclidean.

(A stronger hardness result.)



THIS TALK

POSSIBLE PRESIDENT

NP-complete even when the size of the largest party is two,

and the profiles are 1D-Euclidean.

(A stronger hardness result.)

XP and W[2]-hard parameterized by the number of parties.



THIS TALK

POSSIBLE PRESIDENT

NP-complete even when the size of the largest party is two,

and the profiles are 1D-Euclidean.

(A stronger hardness result.)

XP and W[2]-hard

FPT parameterized

parameterized by the number of parties.

oy number of parties on 1D-Euclidean profiles.



THIS TALK

POSSIBLE PRESIDENT

NP-complete even when the size of the largest party is two,

and the profiles are 1D-Euclidean.

(A stronger hardness result.)
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JBepend Wfetst-Cie

! W-hardness: a framework for arguing the
likely non-existence of FPT algorithms
for parameterized problems

2
Hard . X
problem FPT-Reductions

Runs in FPT time e Preserves the parameter ® Maintains equivalence
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Reduction from “Linear” SAT aka LSAT

(a structured variation of SAT,
originally used in the context of geometric problems™)

* Esther M. ArRin, Aritra Banik, Paz Carmi, Gui CitovsRy, Matthew J. Katz, Joseph S. B. Mitchell,
Marina Simakov. Choice is Hard, ISAAC 2015
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Adversarial approach: guess a nominee + a rival candidate
(use a “block property” and reduce to a structured Hitting Set instance)
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Introduce a candidate for every red vertex;
and two special candidates p and q.

Parties. p,q are singletons.
The other parties correspond to color classes of the CRBDS instance.




W/|[2]-HARDNESS OF POSSIBLE PRESIDENT
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Introduce a vote for every blue vertex with the ordering:

non-neighbours

— >
Vk : Sk =g > C\ Sk > n.

neighbours

o O O O O O O O O O O O
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9p3ﬁ>q>8and gq:q>p>8.
AsR if p is a possible president.

Answer: YES if and only if the “other nominees™
correspond to a colourful red-blue dominating set.
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Also introduce n copies of two special votes:

9p372>q>8andgq/:q,>p>8.

AsR if p is a possible president.

To begin with, p and q tie at a score of n each.
p’s score is “locked in” at n.
Nominees from a dominating set
“block™ q from acquiring any additional score.
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s Possible President parameterized by the number of parties FPT
on single-peaked or single-crossing domains?

Parameterized complexity when
parameterized by the number of voters?



OPEN PROBLEMS

Intermediate notions of incomplete information.

What if we have partial information about the other nominees,
served either in a stochastic fashion or
as a fixed fraction of the number of parties?






