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A Theary of Participation in Elections

By TiMOTHY FEDDERSEN AND ALVARO SANDRONT*

The probability that a single vote is pivotal is
negligible in a large election. Hence, smali vot-
ing costs should dissuade turnout (Anthony
Downs, 1957). Yet, significant turnout is often
observed. The voting literature has worked
around the “paradox of not vating,” either by
eliminating voters as strategic actors or by as-
suming that the decision to vote is independent
of other strategic choices. Both approaches are
problematic. Eliminating voters as strategic ac-
tors flies in the face of considerable evidence
that voting behavior is strategic. For example,
voters seem to condition their choice on the
viability of candidates (Paul R. Abramson et al.,
1992). Similarly, voting behavior under plural-
ity rule is broadly consistent with the predic-
tions of strategic voting (Gary C. Cox, 1997).
Turnout is also correlated with education and
incame levels (Raymond E. Wolfinger and
Steven J. Rosenstone, 1980}. This is consistent
with game-theoretic models that show that in-
formation levels influence turnout (Feddersen
and Wolfgang Pesendorfer, 1996, 1997).

Altematively, assuming that voters behave
strategically while in the voting boath, but not
when deciding to vote, also seems to contradict
empirical data. William H. Riker and Peter C.
Ordeshook (1968) find that turnout is inversely
related to voting costs, and André Blais (2000}
finds that closeness of elections influences tum-
out. This suggests that voters take the costs and
benefits of participation into account.

Given the extensive evidence of strategic
voter behavior, it is unsettling that so far there is
not a canonical rational chaice model of voting
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in elections with costs to vote. This paper aims
at providing such a model.

There is considerable evidence that vaters are
motivated by a sense of civic duty (Blais, 2000).
In this paper, we offer a model in which agents
are motivated to vate out of a sense of ethical
abligation. The starting point for our model is
work by John C. Harsanyi (1977, 1980, 1992).
Harsanyi (1977) considers a general game-
theoretic model in which people receive a pay-
off from acting ethically. He assumes that a
fraction of the population are “rule utilitarians.”
A rule utilitarian is an agent who receives a
payoff for acting according to a strategy that
maximizes social welfare (the sum of utilities),
if everyone acts according to it. Harsanyi (1980)
illustrates his idea with an example of costly
voting. There are two candidates, one of whom
is assumed to maximize sacial welfare if
elected. Harsanyi assumes that a fixed fraction
of the population votes for the socially inferior
candidate. Given that the payoff for acting eth-
ically is higher than the cost ta vote, Harsanyi’s
model provides a microlevel explanation for
tumout that depends not only on the relative
magnitude of the cost ta vote and the payoff for
acting ethically, but also upon the level of sup-
port for the inferior candidate.

Harsanyi's example relies on the assumption
that a substantial fraction of the voters are vot-
ing for an inferior candidate. If all rule utilitar-
ians agree on which candidate is best, however,
then it's not clear why an inferior candidate
should receive any votes. In this paper, we
introduce diversity into Harsanyi's framework.

We model a large election with two candi-
dates. Each agent may vote for candidate 1, vote
for candidate 2, or abstain. Voting costs vary
within the population, and a single vote is never
pivotal. The winner of the election is the can-
didate wha receives the majority of votes cast.
Like Harsanyi, we assume that some agents care
about how they should behave and that agents
have preferences over the candidates and the
cost of the election. Unlike Harsanyi, voters’
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preferences are not necessarily related to social
welfare and are not identical across all voters.'

There are twao types of agents in our model:
those who prefer candidate 1 {type 1) and those
who prefer candidate 2 (type 2). We assume that
there are more type 2 agents than type 1. Hence,
we call type 2 agents the majority and type 1
agents the minority. Fixing the probability of
winning for each candidate, all agents prefer to
minimize the cost of the election.

In our model, each agent has an action he
should take and receives utility from taking this
action. Given a preference type, a rule defines a
cut-off point such that agents with voting costs
below this threshold should vote for their fa-
vored candidate. Agents with voting costs
above the threshold should abstain. We say that
agents who act as they should are “doing their
part.” Some agents (called ethicals) receive a
payoff for doing their part which is sufficiently
high so they prefer to act as they should. QOther
agents {called abstainers) receive no payoff for
daing their part and, therefore, always abstain.

The central question in our model is which
rules will ethical agents determine they must
follow. Agents face a basic trade-off when they
evaluate the mernits of different rules. If fol-
lowed, a rule that directs more agents of a given
type to vote produces a higher chance that their
favored candidate is elected, but at a higher cost
of voting. Ethical agents take as given the be-
havior of abstainers and ethical agents of the
other type when deciding which rule should be
followed. Under this assumption, each voter
independently decides that the right rule is the
one that produces the best social outcome
(given his preferences). We say that a behav-
ioral rule profile is consistent if it defines rules
that each type of agent decides he must follow,
given a proper anticipation of the behavior of
other types of agents.

QOur model delivers comparative statics re-
sults on turnout, winning probabilities, and mar-
gin of victory as a function of parameters such
as the level of disagreement within the elector-
ate, the importance of the election, voting costs,
and the payoff for doing one’s part. The level of

' Hence, voters are not necessarily rule utilitarians in our
model.
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disagreement is measured by the size of the
minority. The importance of the election is the
weight in voters’ preferences given to who wins
the election relative to the voting costs. Therefore,
in addition to the comparative statics results, wel-
fare comparisons can be conducted because the
model relates endogenous variables such as tumn-
out and margin of victory to agents’ preferences.

When the size of the minority becomes arbi-
trarily small (and all agents are assumed to be
rule utjlitarians} our model becomes like Har-
sanyi's: there is essentially only one ethical
type. In that case, turnout goes to zero. This
result shows the importance of heterogeneity of
preferences as a factor in explaining turnout. It
also illustrates why Harsanyi’s model does not
explain turnout.

In one respect, our model is similar to the
earlier model proposed by Riker and Ordeshaok
(1968). They analyze a model of participation in
which agents receive a “duty” payoff when they
vote for their preferred candidate. Ethical agents
in our model also receive the equivalent of a
duty payoff when they act according to the best
rule. In Riker and Ordeshook’s model, however,
the action an agent should take is determined
exogenously. In contrast, the action an agent
should take is determined endogenously in our
model. It may be (and often is) the case that
some agents receive an additional payoff for
vating, while others receive a payoff for not
voting. This follows because some agents will
reason they should vote, while other wil} decide
that they should not. More impartantly, our
comparative statics results differ from those of
Riker and Ordeshook. For example, in Riker
and Ordeshook, tumout levels are fixed and
independent of the relative size of the minority.
In contrast, our model predicts that turnout will
be higher among the minority than the majority,
yet the majority’s preferred candidate wins with
probability greater than a half.

It is also instructive to compare our results to
those in the model of Thomas R. Palfrey and
Howard Rosenthal (1983, 1985). Their madel
relies on events of insignificant likelihood, such
as the chances of being pivotal in a large elec-
tion. These models pravide useful insights, but
they cannot explain large-scale turnout with rea-
sonable voting costs. Moreover, these results
are unlikely to be robust. Other factors, such as
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a marginal desire to vote for one’s favorite
candidate, may radically alter the predictions of
such models. Conversely, our results wouid not
be significantly altered if there is a small, but
positive, chance that a vote is pivotal.

In both Palfrey and Rosenthal (1983, 1985)
and in our model, there is a negative cotrelation
between turnout and margin of victory. Gur
result follows from the fact that when the size of
the minority is small, agents in the majority
group can win the election with high probabil-
ity, even with low turnout. In a consistent nile
profile, only a small fraction of a large majority
will participate, but this fraction is sufficiently
large to ensure a high chance of victory. So,
expected turnout will be small and expected
margin of victory large. As the size of the
minority increases, the preferred rule of the
majority requires a large turnout. When the
group sizes are equal, the expected margin of
victory is minimized and expected turnout max-
imized. Turnout and margin of victory are in-
versely related when the level of disagreement
within the electorate changes, but these vari-
ables need not be inversely related when other
parameters of the model vary. For example, we
show a positive relationship between expected
turnout and margin of victory as the importance
of the election changes.

In Section I we present our model, and in
Section II we show the comparative statics the
model delivers. In Section III we justify our
modelling choices, analyze the robustness of
our results, and discuss some related wark. The
paper is concluded in Section IV.

I. The Basic Model

We madel an election with two candidates, 1
and 2, apd a continuum of voters who must
either vate for candidate 1, vote for candidate 2,
or abstain. Let A be the set of these three ac-
tions. The election is decided by majority rule.

Each agent has a cost of voting given by ¢ > 0
multiplied by an independent uniformly distrib-
uted random variable over the interval (0, 1).
The cost of voting can be thought of as, for
example, the time spent in the process of voting.
We assume that each agent’s cost of voting is
independent of any other random variable in
this model. Each agent knows ber own realized
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voting costs, but not the realization of ather
agents' voting costs.

Agents have preferences about which candi-
date wins and the social cost of the election.
These preferences reflect not only agents’ self-
interest but also their religious, ethical, or phil-
osophical perspectives. For example, they
might be associated with a notion of social
welfare (utilitarianism), a concern for distribu-
tive justice, or support for human rights.2

There are two types of agents. Type 1 agents
prefer candidate 1 and type 2 agents prefer candi-
date 2. Preferences must reflect choices, but no
single agent decides who will be elected. Hence,
preferences over social outcomes reflect the
choices the agent would make if he were a sacial
planner and could make such decisions. We as-
sume that all agents prefer the social cost of voting
to be minimized. So, if the agent were the social
planner, then, holding constant the probability that
candidate 1 wins the election, he prefers low turm-
out to minimize the social costs of voting.* For-
mally, type 1 and 2 agents have a utility function
given by
M wp-¢ and  wl-p) -4,
respectively, where p is the probability that can-
didate 1 wins the election, ¢ is the expected social
cost of voting, and w € R is a parameter of the
model we call the importance of the election.*

* See John E. Roemer (1996) for an exposition of these
ideas.

* Readers may wonder if this assumption is at odds with
the fact that people worry ahout [ow turnout. Expressions of
concern about low turnout need not represent a concemn for
turnout, per se. Instead, people may he eoncerned by what
low turnout signals about society, e.g., lack of civic mind-
edness. [f the winner of the election is fixed (independently
of the votes) along with the {evel of civic mindedness, then
a desire to maximize twnout seems hard to justify. Even so,
including agents who prefer high turnout (or are indifferent
ahout turpout) is not problematic. We only require that some
agents prefer to minimize social costs, We do not include
agents who prefer high turnout because in effect we would
be assuming what we are trying to explain,

* Holding everything else constant, the higher the value
of w, the higher the expected social cost that agents would
be willing te trade for an increase in the chances that their
favored candidate wins. Thus, w parameterizes the impot-
tance of the difference between the two candidates relative
to the social cost of voting,
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The fraction of type I agents in the electorate
is k € (0, 4]. So, type | agents are a minority.
The parameter & may be thought of as indicating
the level of disagreement within the electorate.
When £ is smail, almost everyone agrees that
candidate 2 is preferred to candidate 1. When %
is close ta 0.5 the society is nearly divided on
the question of which candidate is preferable.

The model as defined so far is standard. In
voting games, as above, with a continuum of
agents and costly voting there are generically no
equilibria in which a positive fraction of the
population participates. We now alter this stan-
dard game. We assume that each agent has a
rule that he understands he should follow. If this
agent acts according to this rule, then we say
that the agent is “doing his part.” We assume
that some agents derive utility from doing their
part.

Let a rule profile be cutoff points a; € [Q, 1],
i € {1, 2}, which specify that type i agents with
costs below ac should vote for i and type §
agents with costs above g should abstain.
Some agents (called ethical agents) receive a
payoff D > ¢ for doing their part and, therefore,
always do so. Other agents (called abstainers)
receive zero payoff for doing their part. They
always prefer to abstain. The fraction of ethical
agents in each type group, §; and §,, are inde-
pendent and uniformly distributed over [0, 1].

Tn Riker and Ordeshook (1968), the set of
agents who understand they sheuld vote is ex-
ogenously determined. Unlike Riker and Orde-
shook (1968}, we assume that the agents
determine their best rule as follows: taking the
behavior of abstainers and ethical agents of type
J #F i€ (1,2} as given, each ethical agent type i
independently considers what would occur if
they (i.e., ethicals of type i) all follow nile a..
The rule of that produces the best social out-
come (for type i) is the one that each type i agent
reasons is the rule he should follow.’

Agents face a trade-off when determining
which rule to follow. A higher cutoff g, implies
a higher chance that his favered candidate is
elected, but also a higher social cost. We now

i Hence, we can subsume the Riker and Ordeshook
(1968) model by considering preferences such that agents
will understand they should always vote, no matter the cast.
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formalize this trade-off. Assume that ethical
agents follow the rule profile (o, ;). The
expected social cost of voting is

ooy, ;) = E(kE(él} J xdx
0

+ (1 — KEG) J jxax)
a

= (;) (k(a()* + (1 — k){oy)).

Candidate 1 is elected if he receives the ma-
jority of votes. This oceurs if

kiyo = (1 — R, & P X0
g0 = g0y q-‘l_(l_k]o_i'

So, candidate 1 is elected with probability

_ ka,
plo, o3) = F(m),

where F' is the cumulative distribution function
of §,/g,.

Given agents’ preferences in (1), it foilows
that if ethical agents act according to the nile
profile (a,. &), then the induced payoffs for
agents type { € {1, 2} are

R(a, ay) = wpla,, o) — dlay, 0,);

Ry(a\, 0;) = w(l — pla,, ¢3)) — dlay, o).

So, when evaluating the ments of different
behavioral rules, the costs that agents take into
account are those of the entire society. Stephen
Coate and Michael Conlin (2004) show an al-
ternative version of our model where agents
consider only the voting costs of their group.
Both altenatives are reasonable and produce
similar models. Qur choice is closer in spirit to
the rule-utilitarian approach that inspired this
paper. In this approach, agents take into account
the welfare of the entire society when reasoning
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what they should do {(although agents might
disagree on which policies are best).

DEFINITION 1 (Consistency requirement):
The pair (o, %) € (0, 1] X (0, 1] is a
consistent rule profile if

(2) Rl(aTs 0-2‘) = JRl('g-ls 0-;;) fO[' T, € [Os 1]:

(3) Rylot, o) = Ry(ot, o) foro,€[0,1]¢

If a rule profile is not consistent, then at least
one agent must conclude that the ethical agents
of his type should follow an alternative rule
and, thereby, achieve a better outcome. Con-
versely, in a consistent rule profile, no agent
cancludes that the ethical agents of his type can
achieve a better outcome by following an alter-
native rule.

An agent may take a costly action even
though he understands that this single action has
no effect on the final outcome and, hence, does
not benefit anyone. They take these costly ac-
tions because they feel morally obligated to do
their part. The right behavioral rules are de-
termined by the cutoff points ¢a* and co.
Ethical agents of type { € (1, 2} understand
they should vote for i when their voting cost is
below cofand abstain when their vating cost is
above cat

The consistent rules (o¥, %) are determined
so that each voter correctly anticipates behavior.
No agent is surprised by the observed behavior
of any other agent. Hence, the cutoff points ca}
and ¢o¥ determine how agents understand they
should behave, and also how agents will
behave.”

The level of turnout for each group type must be
strictly positive. Otherwise, one group can win the election
at a infinitesimally small social cost.

"If the payoff D for deing one’s part is positive, but
smaller than the maximum cost ¢, then when rules are
evaluated agents must take into account that some rules
might not be followed. We refer the reader to Feddersen
and Sandroni {2003) for a discussion on this issue, This
paper is available at hitps:fkellogg northwestern.edu/faculty/
fedderse/homepage/papers/dutytechnicalb.pdf.
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The consistent rule profile (g%, o%) can be
derived, in closed-form solution, as a function
of the parameters (k, w, ¢, D). Let the cumnla-
tive distribution and density function of §,/§, (F
and f, respectively) be given by

anginﬂl;ﬂa=%imsn
_ 1 1
F{z)=1—2—Z ifz=1 f(z)=iz—j ifz=1.

Let k = (k/1 — k). The first-order conditions
of the maximization problem (2) are

4 _{'ajil
(4) Wka—la

e

Note that f{z) = f1/2)1/z%. So, the first-order
conditions of the maximization problem (3) can
be written as

if o, €0, 1)
if o, = 1.

5 4@5)Eﬂh*1—k
( ) W 02 (0_2)1 ( )

< =0

X 5 01 = 0

With some algebra, i can be shown that the
solution to (4) and (5) is given by Table 1.

if 0, € 0, 1)
ifa, = L.

I1. Properties of Consistent Profiles

The final outcome of a large democratic
election, where each agent independently de-
cides to vote or to abstain in the absence of
incentives such as bribes or pressure, depends
on the fraction of agents who support each
candidate, ¥ and 1 — &, and also on the
fractions §,a¥ and 4,03, which is comprised
of ethicals of each preference type who un-
derstand they should vote. Thus, a fraction
kG o7 of the electorate will vote for 1, a
fraction {1 — k)g,a% of the electorate will
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TaBLE 1—CONSISTENT PROFLES v CLOSED FORM
w 1 w 4} k . ¢ {
CFT = — g, 0’;‘ = - 3 if —
c k(-8 ¢ N(1-k W k(L — k)
1 wik if k Z - I
= L — = N
o1=1Lo1= \m (1—& "w 1 —&"
¢ - k
at =gt = if wo (-

vote for 2, and all others will abstain. Hence,
the expected total turnout is

T = Etko'tg, + (1 — k}a3q,)
= 0.5(ket + (1 - k)a?).

The expected margin of victory is

MV=E

(1 — kg5 - kfﬂgf' _ ka’
(1 — k)§,03% + kg o

- (1 - Ko}
1 —k
X(2ln2—1—ln(1+£—kc~r*l)i;))

+(1-k)a'§i - kat
kot VT =kl

The probability of victory for candidate 2
(supported by the majority) is

ail - k)
PVY=F ( ok ) ,

The expected margin of victory and the prob-
ability of victory for candidate 2 are both in-
creasing functions of {(1 — k)edika®] = 1.
Hence, the comparative statics results for them
are identical.

It follows from the equations above {(and the
closed-form solutions for ¥ and o4 in Ta-
ble 1) that T, MV, and PV can be obtained as a
function of the parameters (k, w, ¢, D). There-
fore, a formal derivation of the properties of
consistent profiles can be obtained by direct
investigation of these functions. We omit this
derivation and report the results.

PROPERTY 1. The expected fraction of agents
in the majority group who vote (0.50%) is
smaller than the expected fraction of agents in
the minority group who vote (0.5a%). However,
the total expected murnout of the majority
(0.5(1 — k)ak) is greater than the total expected
turnout of the minority (0.5ka?).

Figure 1 illustrates Property 1.

The idea behind the proof of property | is as
foilows: From equations (4) and (5), it is imme-
diate that changes in participation rates {c, and
;) lead to a ratic of marginal benefits (and also
a ratio of marginal costs) given by

ap(a]‘l 0-2)
w——"°r
aﬂ'| ay
dpla, a3} oy
W ———
601

(6)

and

aqb(“is 02)
aa _ ko,
aplo, 0y) (1 - Ko’
do,

E

The ratio of marginal benefits depends on
participation rates, while the ratio of marginal
costs depends on expected turnout. So, assume,
by contradiction, that, in a consistent mle pro-
file, the participation rate of the majority is
equal to (or higher than) the participation rate of

# Here, we assume an interor solution to (4) and (3).
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Figure 1. ExpeEcTED FRACTION OF TURNOUT IN EAacH
GRrROUP AS A FUNCTION OF THE LEVEL OF DISAGREEMENT (k)

Note: The figure holds for the case in which D is greater
than /2 and d/w > 2.

the minority (i.e., o = o¥). It follows fram (6)
that, when evaluating rules, a marginal increase
in their participation rate is more costly and
equally {or less) beneficial for agents in the
majority than in the minority. This is impossible
in a consistent profile. For both sides, marginal
costs and benefits must be equal.

Assume, by contradiction, that the minority
has an equal (or greater) chance of winning the
election (i.e., ka?t = (1 — Ka?). By (6), the
marginal benefit of increasing participation
rates is greater for the majority, but the marginal
costs are equal (or smaller for the majority).
This is impossible in a consistent profile.

In our model, a single vote cannot change
election outcomes. Nevertheless, there is a
“pivotality™ aspect to the model. The benefits
for the minority of increasing their participa-
tion rate from o, to g, + A is (w multiplied
by) the probability that such an increase
would alter the outcome of the election in
favor of the minority. So, increasing partici-
pation rates (by A) is beneficial only if the
group in question is behind in votes, but
the election is sufficiently close to a tie, so
that the difference in votes is smaller than
the extra turnout. Otherwise, the extra turn-
out is wasted. The expected extra turnout
of the minority (E(Akg,}} is smaller than
the expected extra turnout of the majority
(E(A(l — k)4,)). Increasing turnout is rele-
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vant only when the election is close to a tie,
however. Conditional on the election being
tied, the expected extra turnout for the minor-
ity is E(Akd,|(1 — k)a,d, = kad,;), and
EA( — ©gKl — Bo.g, = kayg,) for the
majority. Like the ratio of marginal benefits in
(6), the ratio of these conditional expected val-
ues is op/a) (independently of k). The intuition
an the ratio of marginal costs in (6) 1s immedi-
ate. [t is more costly for the majority than for
the minority to increase their participation rates,
because the unconditional expected extra turn-
aut is greater for the majority.’

In the Palfrey and Rosenthal (1983, 1985)
model, agents consider the effect of changing
only ane vote, which is beneficial only when the
election is tied or the voters’ preferred candidate
is behind by cne vote. In our model, agents
consider the effect of changing many votes,
which is also relevant only when their preferred
candidate is tied or slightly behind in votes. In
spite of this similarity, the conclusions of these
two models differ significantly. In the Palfrey
and Rosenthal madel, the minority may be just
as likely to win a large election as the majoritg
(even if the majority is overwhelmingly large)."

It is also useful to contrast the properties of
our model with the results that would be ab-
tained in a purely decision-theoretic model
along the lines of Riker and Ordeshook (1368),
where it is exogenously determined that agents
understand they should vote. In such a model,
tumout is determined by the fraction of the
electorate with cost to vote less than D. So, the
participation rate of the majority and the minor-
ity is min{(D/c), 1}. Hence, unlike our model,
the participation rate of the minority is identical
to that of the majority. This shows that the
differences in turnout between the majority and
the minority ate related to the fact that agents
endogenously determine how they should
behave.

PROPERTY 2: Expected turnout is strictly
positive, and converges to zero as the level of
disagreement goes to zero.

® We: thank an znonymous tefetee for this point.

WSee Colin M. Campbell (1999), Tilman Borgers
(2004), Stefan Krasa and Mattias Polborn (2004), and Curtis
R. Taylor and Huseyin Yildiram (2005).
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Margin of victory

Turnout

1] Level of disagreement (k) 05

FIGURE 2. EXPECTED MARGIN OF VICTORY AND TURNOUT
A5 A FUNCTION 0OF THE LEVEL OF DISAGREEMENT

Property 2 shows that turnout is not simply a
consequence of our assumption that some agents
receive positive payoff for doing their part. It
also depends upon the level of disagreement in
the electorate. The intuition for property 2 is
that, as group 2 becomes an overwhelming ma-
jority, they can vote at a [ow level and win the
election with high probability. Properties 2 and
3 are illustrated in Figure 2.

PROPERTY 3: Expected trnout is increasing
in the level of disagreement, while the expected
margin of victory is decreasing in the level of
disagreement.

Praperty 3 illustrates how our model can pro-
duce an inverse correlation between margin of
victory and turnout, which has often been the
facus of study in the empirical literature (see
John C. Matsusaka, 1991; Ron Shachar and
Barry Nalebuff, 1999, Blais, 2000).

The intuition behind Property 3 is as follows:
assume that the majority is overwhelmingly
large. Then, the majority group can set their
voting threshold at a low level and still win the
election with high probability. At this point, their
marginal benefit (for increasing turnout even fur-
ther) is low. Marginal costs are also low because
increasing the voting threshold induces additional
low-cost agents to vote. So, in a consistent rule

SEPTEMBER 2006

profile, the majority turnout must be appropri-
ately chosen at a low level. This avoids waste in
voting effarts. Consequently, the turnout of the
election is small. Given that the majority wins
the election with high probability, the expected
margin of victory must be large.

A more formal way of seeing this point is as
follows: from equation (6) (and the fact that
marginal costs and benefits equal), we obtain

AL
@) (a—) =0

Thus, when the level of disagreement goes to
zero (k — (), the turnout of the majority goes to
zero (@, — (). On the the hand, consider groups
of equal size (i.e., k = '4). By (7), the partici-
pation rates of both groups are the same, ¢35 =
o, An intuition is as follows: assume, by con-
tradiction, that the groups choaose different voting
thresholds. The group with a larger threshold has
higher marginal cost for increasing turnout (be-
cause it requires additional higher-cost agents to
vote) and a lower marginal benefit for increas-
ing turncut (because this group has a higher
probability of winning the election). This is not
possible in a consistent rule profile because of
the equality between marginal costs and bene-
fits. It follows that both sides choose the same
turnout level and, so, the expected margin of
victory must be low. Expected turnont must he
large because decreasing turnout decreases mar-
ginal costs but does not decrease marginal ben-
efits. Hence, a low turnout level makes marginal
benefits greater than marginal costs.

In the model of Riker and Ordeshook {1968),
the expected tumout does not change with the
level of disagreement. An inverse relationship
between turnout and margin of victory seems
inconsistent with their model.

PROPERTY 4: Expected murnout and margin
of victory are increasing in the importance of
election (w) and decreasing in the average vot-
ing cost (ef2).

The property that expected turnout increases
with the importance of the election is consistent
with the evidence that turnout is higher for
presidential elections than state elections (see
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FiGure 3. TURNOUT AND MARGIN OF VICTORY AS A
FUNCTION OF THE [MPORTANCE OF THE ELECTION

Ruy Teixeira, 1987). The margin of victory is
also increasing in the importance of the elec-
tion. When the importance of the election is
very high, both groups participate at maximum
levels. Hence, the margin of victory is deter-
mined by the size of the groups and, therefore,
is high. When the importance of the election
decreases, turnout also decreases because the
marginal benefit of participation decreases and
the marginal costs remain the same. This de-
creases the chances that the candidate favored
by the majority wins the election (hence, de-
creases the expected margin of victory) because
the fraction of the minority who vote is higher
than the majority. In expectation, the election
becomes claser to a tie when both parties are not
in full turnout than when they are.

The inverse relationship shown in Figure
2 obtains as the level of disagreement changes.
Property 4 shows, however, that changes in the
importance of the election can produce a pasi-
tive correlation between margin of victory and
turnou.

Property 4 contrasts with the results in the
decision theoretic literature. In Riker and Orde-
shaok, neither turnout nor expected margin of
victory changes when the importance of the
¢election changes. Qur model shows that bath
the expected turnout and the margin of victory
are related to the importance of the election.
Property 4 is illustrated in Figure 3.
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Expected
turnout

Expected margin
of victary

a Payoff for doing one's part (D)

FIGURE 4. TURNOUT AND MARGIN OF VICTORY AS A
FUNCTION OF THE PAYOFF FOR DOING ONE'S PART

When voting costs increase, the minority may
be better off because of an increase in their
chances of winning. The majority is never better
off.

PROPERTY 5. Expected turnout is weakly in-
creasing in the payoff for doing one's part (D)
while the expected margin of victory is weakly
decreasing in D.

Praperty 5 shows an inverse correlation
between the expected margin of victary and
turnout as D changes.!! In the decision-theoretic
literature, the D term and the cost to vate () are
somewhat interchangeahle because behavior de-
pends enly on the ratio D/c. In our setting, these
variables have distinct effects. Qur model delivers
a positive correlation between expected turnout
and margin of victory as the expected cost to vote
changes, and a negative correlation as the payoff
for doing one's part changes. Property 5 is illus-
trated in Figure 4.

To provide an intuition for the result that the
expected margin of victory is decreasing in I,
consider the case in which D is very small
relative to ¢. The payoff for doing one’s part is
small and so, in a consistent rule profile, only

' The comparative statics results on [ require us to
consider the case D < ¢.
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ethical agents with low costs vote. The cut-off
point that determines when agents should ab-
stain is given by D for both parties. It cannot be
optimal. to reduce turnout because the reduction
in total voting costs would be small. As D
increases, turmout increases. Then, the fraction
of the minority who vote is no longer equal to
the fraction of the majority who vote. The frac-
tion of the minority who vote becomes greater
than the fraction of the majority who vate, This
decreases the chances that the candidate sup-
ported by the majority wins. It also decreases
the expected margin of victory.

ITI. General Model and Resulés

Behavior motivated by moral considerations
is fairly novel in formal models, both in politi-
cal science and in game theory. Therefore, it
might be useful to review our modelling choices
and the robustness of our results. Some of our
modelling choices have little or no impact on
the results. Perhaps agents should receive a pay-
off for doing their part only when they take a
costly action. This would prevent abstainers
from receiving this payoff. In our model, how-
ever, these agents abstain with or without this
proviso. Other assumptions are simplifying. For
example, there is no loss of generality in re-
stricting behavioral rules to be based on cut-off
points. Thig is formally demonstrated in our
companion paper, Feddersen and Sandroni
(2003), where we allow agents to consider ar-
bitrary rules (i.e., any mapping from costs to
actions). The intuition behind this result is that
the least costly way to achieve a given level of
turneut is to have low-cost agents vote and
high-cost agents abstain.

One of our main assumptions is that when
ethical agents of a given type consider which
rule to follow they take as given the behavior of
abstainers and ethical agents of a different type.
In Feddersen and Sandroni (2003), we provide a
foundation for this assumption. We consider
several ways in which agents could evaluate
rules. At one extreme, agents could take as
given the behavior of all other agents. At the
ather extreme, agents could consider rules that
apply to everyone. We show that if agents are to
evaluate rules under correct assumptions, then
we must assume that agents take as given the
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behavior of abstainers and ethical agents of a
different type.

In our companion paper, we show the exis-
tence and uniqueness of a consistent rule profile
for a more general class of elections than con-
sidered here. We also analyze the robustness of
our comparative statics results when the fraction
of vaters of each type is allowed to be random,
and when assumptions of uniform distributions
for voting costs and fractions of ethical agents
are relaxed. Some properties (like | and 2) are
quite general, but not every aspect of our com-
parative statics results generalize. In contrast
with Property 4, we provide an example in
which expected turnout decreases as the dis-
agreement level increases from one point to
another. Expected turnout cannot, however,
monotonically decrease in the whole range of
disagreement levels because it approaches zero
when the level of disagreement vanishes.

A. Related Work

Coate and Conlin (2005) structuralty esti-
mated our model using data from liquor refer-
enda in Texas. Their results show that the model
can explain the wide variation in the turnout of
different communities. Moreover, the model fits
the data better than do reasonable alternatives,
such as the intensity mode] that postulates that
people are more likely to vote when they feel
more strongly about the issue.

Models by Rebecca B. Morton (1991), Sha-
char and Nalebuff (1999), and Carole J. Ulhaner
(1989) assume thar elites produce Elarticipation
by providing incentives for voting. 2 The elite-
based models do not make explicit the underly-
ing mechanism generating turnout. Perhaps
elites make the voting costs of a part of the
electorate negative either by bribing or by pres-
suring voters. Naturally, in this case there is no
“paradox of not voting.” As Shachar and Nale-
buff {£999) note, an important component of the
power of elites comes from their ability to per-
suade members of their party to vote. The dif-
ficulty is that without changing the costs to vote,

'2 See Feddersen (2004) for a review of group-based
versus game-theoretic models of turnout.
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standard models cannot explain how agents can
be persuaded to vote.

Qur model can deliver the microfoundations
for persuasive elites because agents care about
how they should behave and, therefore, elites
might provide credible information about the
importance of the election and thereby increase
turnout. Large-scale turnout may still occur,
however, in the absence of elites. In this paper,
we focus on a basic model without elites and
several other important institutional details. We
leave for future work a model in which elites
communicate with the electorate.

IV. Conclusion

Participation in large democratic elections is
influenced by voters’ sense of civic duty. This
motivates a basic model in which agents endo-
genously determine how they should behave.
Our model delivers testable implications and
predicts variations in expected turnout and mar-
gin of victory as a function of costs to vote,
level of disagreement within the electorate, im-
portance of the election, and agents’ incentives
ta do their part. Qur results also show that costly
voting and strategic considerations may coexist
in a formal model. This provides a solid foun-
dation for a theory of costly voting.
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