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Elections

I A set of voters V , |V | = n.

I A set of alternatives A, |A| = m.

I A voter’s preference order is expressed by their type, a linear
order on A.

I Every voter submits a ballot, a linear order on A, which may or
may not be equal to their type. The set of all ballots is called
the voter profile.

I A voting rule maps the set of all voter profiles to the set of
alternatives.

Scoring Rules

I A scoring rule is defined by a vector α = (α1, ..., αm).Every
alternative receives αi points for every voter that ranks them in
the position i. The alternatives with the most points are the
election winners.

I Borda is the scoring rule with α = (m− 1,m− 2, ..., 0).

I A scoring rule where α1− α2 ≥ αi− αi+1 is called top
heavy. Borda is a top heavy scoring rule.

Manipulation

I When a voter submits a ballot different from their type, they
are said to vote insincerely.

I The Gibbard-Satterthwaite Theorem shows that for any onto,
non-dictatorial voting rule with at least three alternatives there
exists a profile where some voter has incentive to vote
insincerely. That is, the election outcome will be some
alternative higher in the voter’s preference order than had they
voted sincerely. This phenomenon is called manipulation.

I The probability of a single voter being able to sway the election
tends to zero as the number of voters grows. It is therefore
prudent to consider coalitional manipulation.

Coordinating Coalitions

I The capacity of a communication to form and coordinate its
members is governed by the amount of inter-voter
communication admissible in the model.

I Standard models assume unlimited communication. Every
member is given an order over the alternatives and can be
trusted to vote accordingly.
I May not be realistic in an election with millions of voters!

I The model of Slinko and White:
I The coalition consists of all voters of the same type.
I One voter broadcasts a proposed ballot to the entire coalition.
I Every member of the coalition may or may not adopt the
proposal.

I This model represents the other extreme: a single
announcement as opposed to an unlimited number.

Safe Strategic Vote

I In the model of Slinko and White the coalition leader cannot
enforce the proposed vote on the coalition. As a result, they do
not know in advance how many voters will follow their lead.

I A strategic vote may not be safe:
I Borda election with sincere scores of α = 10, β = 10,
γ = 7.

I Four voters of type α � β � γ. The coalition leader
broadcasts α � γ � β as a proposed vote.

I If one, two or three voters accept the proposition the tie will
be broken in favour of α.

I If all four accept the proposition the final scores are α = 10,
β = 6, γ = 11. The election winner is γ. The coalition is
worse off than had they voted sincerely!

I A safe vote may not be strategic:
I Borda election with sincere scores of α = 9, β = 12,
γ = 9.

I Two voters of type α � β � γ. The coalition leader
broadcasts α � γ � β as a proposed vote.

I No matter how many adopt the proposition, they cannot
change the election outcome.

I A safe strategic vote can improve the election outcome and can
never make it worse. Casting it is a dominant strategy.

Helpful Observations

I Safe votes are those which do not lower the sincere winner’s
score too much. They have the sincere winner ranked high on
the ballot.

I Strategic votes are those that lower the sincere winner’s score a
lot. They have the sincere winner ranked low on the ballot.

I If we are to have any hope of finding a safe strategic vote, we
must look for where these two intersect.

I By exploiting the monotonic score distribution of Borda, we can
find this intersection (if it exists) in O(m3) time.

I Some scoring rules award the same score to a number of
positions, for instance α = (3, 3, 1, 1, 0, 0). Such scoring
rules are called blockwise. When constructing a safe strategic
vote in a blockwise rule, we only need to consider the particular
block an alternative is ranked in, not the overall rank.

Our Results

I Finding a safe strategic vote under Borda is in P .

I Finding a safe strategic vote under any top heavy rule is in P .

I Finding a safe strategic vote in blockwise extensions of top
heavy rules is in P .

I Finding a safe strategic vote under a rule with a constant
number of blocks is in P .

I The general case remains open.
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