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Basics

Motivation

I Plurality rule is still by far the most widely used voting
method for mass elections.

I Its main advantages are simplicity and ease of preference
elicitation.

I Strategic voting with plurality rule occurs very frequently, the
only rational strategy being compromise (if you prefer a to b
to c, vote for b to prevent c, since a has no chance). This is
considered by many authors to be “sincere” strategic voting.

I How do you know that a has no chance in a mass election?
Usually, through opinion polls.

I We aim to study the dynamics of repeated polling combined
with compromising.
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Basic features of the model

I Each voter has a strict preference order on the finite set of
candidates.

I In each round, voters are polled.

I The total number K of rounds is not known to the voters.

I Voters do not communicate with each other and have no
knowledge of preferences or any other voter characteristics,
apart from what is reported in the polls.
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Information obtained from polls

I The amount of poll information is very important and has
been studied by Reijngoud & Endriss. Too little leads to
sincere voting only. Too much leads to the usual problem of
voting games, namely too many equilibria.

I We assume that after each poll, the scores of each candidate
are reported. Nothing is known about further preferences of
voters. This fits into the framework of Reijngoud & Endriss.
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New feature: voter inertia

I Different voters respond differently to poll information.
Doubts about poll accuracy, errors in sampling or in reporting
results decrease voter certainty.

I We let the inertia of a voter be a real number θ ∈ [0, 1]. It is
known to the voter but not to any other voter.

I An agent with inertia θ believes that s < t (where s and t are
announced candidate scores) if (1 + θ)s < (1− θ)t.

I If θ = 0 then the voter has complete confidence in the
announced scores. If θ = 1 then the voter ignores the
announced information completely.

I Example: if the announced scores of a, b, c are 35%, 30%, 25%
then a voter with θ < 1/13 believes that a is leading. If
θ > 1/6 it is consistent for the voter to believe that c is
leading.
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Voter preferences

I We make the (strong) assumption that voters have
lexicographic preferences. Informally, a voter prefers a
infinitely over b, and will only vote for b if she perceives that a
has no chance to win.

I This gives a strong bias toward sincere voting. It is not
consistent with the usual idea of a von Neumann-Morgenstern
utility function. It has been used recently by Laslier.

I If we allow cardinal utilities, voters will vote to maximize
expected utility. This has some drawbacks:

I the utility function is not always explicitly known to the voter
I it allows for more complicated strategic behaviour depending

on the exact values of utilities and probabilities.



Basics

Voter preferences

I We make the (strong) assumption that voters have
lexicographic preferences. Informally, a voter prefers a
infinitely over b, and will only vote for b if she perceives that a
has no chance to win.

I This gives a strong bias toward sincere voting. It is not
consistent with the usual idea of a von Neumann-Morgenstern
utility function. It has been used recently by Laslier.

I If we allow cardinal utilities, voters will vote to maximize
expected utility. This has some drawbacks:

I the utility function is not always explicitly known to the voter
I it allows for more complicated strategic behaviour depending

on the exact values of utilities and probabilities.



Basics

Voter preferences

I We make the (strong) assumption that voters have
lexicographic preferences. Informally, a voter prefers a
infinitely over b, and will only vote for b if she perceives that a
has no chance to win.

I This gives a strong bias toward sincere voting. It is not
consistent with the usual idea of a von Neumann-Morgenstern
utility function. It has been used recently by Laslier.

I If we allow cardinal utilities, voters will vote to maximize
expected utility. This has some drawbacks:

I the utility function is not always explicitly known to the voter
I it allows for more complicated strategic behaviour depending

on the exact values of utilities and probabilities.



Basics

Voter preferences

I We make the (strong) assumption that voters have
lexicographic preferences. Informally, a voter prefers a
infinitely over b, and will only vote for b if she perceives that a
has no chance to win.

I This gives a strong bias toward sincere voting. It is not
consistent with the usual idea of a von Neumann-Morgenstern
utility function. It has been used recently by Laslier.

I If we allow cardinal utilities, voters will vote to maximize
expected utility. This has some drawbacks:

I the utility function is not always explicitly known to the voter

I it allows for more complicated strategic behaviour depending
on the exact values of utilities and probabilities.



Basics

Voter preferences

I We make the (strong) assumption that voters have
lexicographic preferences. Informally, a voter prefers a
infinitely over b, and will only vote for b if she perceives that a
has no chance to win.

I This gives a strong bias toward sincere voting. It is not
consistent with the usual idea of a von Neumann-Morgenstern
utility function. It has been used recently by Laslier.

I If we allow cardinal utilities, voters will vote to maximize
expected utility. This has some drawbacks:

I the utility function is not always explicitly known to the voter
I it allows for more complicated strategic behaviour depending

on the exact values of utilities and probabilities.



Basics

Voter behaviour

I Our assumptions lead to fairly simple strategic voter
behaviour. At each poll, a voter votes for her most preferred
candidate that she does not perceive to be a definite loser
(potential winner).

I This behavioral assumption has been used by Laslier in recent
papers. It is related to the “pragmatist” behaviour of
Reijngoud and Endriss.

I She votes as though the current poll is the actual election,
with no attempt to mislead other voters. Note that the lack of
information on lower preferences of other voters is crucial here.

I For artificial agents, we could simply decree that they vote in
this way, and consider this model as describing an algorithm
for reaching consensus, rather than a realistic attempt to
model human elections.
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The set of potential winners, I

I Until now, voters ignored other voters and only paid attention
to candidate scores. Some assumptions are now needed on
voter beliefs about other voters.

I In the first poll, all voters vote sincerely and each voter
considers all candidates to be potential winners. At each
subsequent step, each voter v assumes that each voter
reasons as follows:

I (nonemptiness) I believe that at least one potential winner
exists;

I (upward closure) if I believe that x is a potential winner and I
believe that y has higher score than x, then I must believe that
y is a potential winner;

I (overtaking) a necessary condition for me to believe that x is a
potential winner is that x can eventually overtake a higher
candidate whom I also believe to be a potential winner, by
attracting support from lower-scoring candidates.
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The set of potential winners, II

I These conditions do not determine the potential winner set
W :=Wv,k uniquely (it could consist only of one element).

I We also assume that W is a maximal subset of C satisfying
these conditions. This is justified by the lexicographic
preferences, as voters do not abandon a candidate unless
convinced it has no chance to win. In other words, we argue
that the necessary conditions above are also sufficient.

I Now W can be computed algorithmically by dealing with
candidates in decreasing order of reported score.

I Note that the assumption that K is unknown is important.
Otherwise, for example, a candidate may not have enough
time left to attract enough support to win.
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Example

I Consider the scoreboard (40%, 29%, 21%, 10%) and an agent
v with inertia 0.

I Voter v believes that a ∈W , by nonemptiness and upward
closure.

I Note that 29 + 21 + 10 > 40 and 21 + 10 > 29. Thus in the
best case where all voters have low inertia and preferences
allow it, b can overtake a, and c can overtake b. Thus v
believes b, c ∈W .

I However d is not a potential winner according to v. Any voter
who would consider switching to d from a, b, or c would only
do that by abandoning that candidate; upward closure of the
potential winner set makes this impossible.



Basics

Example

I Consider the scoreboard (40%, 29%, 21%, 10%) and an agent
v with inertia 0.

I Voter v believes that a ∈W , by nonemptiness and upward
closure.

I Note that 29 + 21 + 10 > 40 and 21 + 10 > 29. Thus in the
best case where all voters have low inertia and preferences
allow it, b can overtake a, and c can overtake b. Thus v
believes b, c ∈W .

I However d is not a potential winner according to v. Any voter
who would consider switching to d from a, b, or c would only
do that by abandoning that candidate; upward closure of the
potential winner set makes this impossible.



Basics

Example

I Consider the scoreboard (40%, 29%, 21%, 10%) and an agent
v with inertia 0.

I Voter v believes that a ∈W , by nonemptiness and upward
closure.

I Note that 29 + 21 + 10 > 40 and 21 + 10 > 29. Thus in the
best case where all voters have low inertia and preferences
allow it, b can overtake a, and c can overtake b. Thus v
believes b, c ∈W .

I However d is not a potential winner according to v. Any voter
who would consider switching to d from a, b, or c would only
do that by abandoning that candidate; upward closure of the
potential winner set makes this impossible.



Basics

Example

I Consider the scoreboard (40%, 29%, 21%, 10%) and an agent
v with inertia 0.

I Voter v believes that a ∈W , by nonemptiness and upward
closure.

I Note that 29 + 21 + 10 > 40 and 21 + 10 > 29. Thus in the
best case where all voters have low inertia and preferences
allow it, b can overtake a, and c can overtake b. Thus v
believes b, c ∈W .

I However d is not a potential winner according to v. Any voter
who would consider switching to d from a, b, or c would only
do that by abandoning that candidate; upward closure of the
potential winner set makes this impossible.



Basics

Results

I In the special case where all voters have zero inertia, after at
most m− 1 polls we reach a unique winner. This yields a
voting rule similar to instant runoff with Hare’s rule, where
more than one candidate can be eliminated at each step.

I Suppose that all voters have the same inertia θ ∈ (0, 1)
(similar to the setup of Messner and Polborn). If θ is
sufficiently small compared to the gaps in scores, we get the
same results as for θ = 0. If θ is close to 1, we have only
sincere voting. In between, many phenomena can occur.

I For general inertia distributions, we have analytical results
only in special cases for 3 candidates, and experimental results
otherwise. Results are highly dependent on the shape of the
inertia distribution and the voters’ lower preferences.
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Example: uniform inertia distribution
Suppose that the distribution of inertia is uniform over voters and
suppose that the initial scores for a, b, c are A%, 35%, (65−A)%
where 50 > A > 35.

I If 5% of voters have preference cba, we have the following
results:

I If A = 45− ε, then the process converges exponentially fast to
a state where c has nonzero score. For example, A = 36 leads
to c having score 21.75% and no majority winner.

I If A = 45 + ε, then the process converges exponentially fast to
a state where c has score zero, and a has a majority.

I When A = 45, convergence is subexponential and depends on
tiebreaking.

I Convergence rate is increased if the inertia distribution is
skewed toward small inertia or if there are more cba voters.

I Such results illuminate “Duverger’s law” of plurality-based
parliamentary systems.
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Basics

Possible future work

I Detailed results for specific distributions in the same setup.

I Introduce the concept of inertia into other strategic voting
models of voter behaviour and see what happens.

I Validation of the model using empirical/experimental work for
human elections is desirable. Can we measure inertia? It may
have other behavioral interpretations.

I Relaxing the informational assumptions we have made often
leads to much more complicated models often involving many
equilibria - repeated games of incomplete information. Some
relaxations will be more tractable than others.
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