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Compulsory voting

1. Introduction

Maximizing turnout through Compulsory Voting is supposed to achieve a policy outcome that accurately reflects all citizens’
preferences, thus maximizing the quality of the collective decision (Lijphart, 1997; Borgers, 2004; Chapman, 2019). If casting a ballot
is costly, high turnout leads to high participation cost. Thus, the decision between making participation in an election voluntary or
compulsory involves a trade-off between the quality and the social cost of the collective decision (cf., e.g., Borgers, 2004). If, however,
voting costs are sufficiently small,’ the trade-off between the quality and the cost of the collective decision seemingly disappears.
Therefore, why not reduce voting costs and make participation compulsory?

High turnout can achieve a high quality of the collective decision only if the participating voters are sufficiently informed about
the political alternatives to form a preference. Acquiring such information, however, is costly, such that some citizens might not
have enough relevant knowledge to correctly assess which alternative they prefer.? It has been argued that the obligation to vote can
increase political interest and involvement, thereby increasing information acquisition (Lijphart, 1997; de Leon and Rizzi, 2016). In
that case, maximizing turnout indeed maximizes the quality of the collective decision. If, by contrast, Compulsory Voting does not
incentivize information acquisition, uninformed individuals might feel compelled to vote without being able to tell the alternatives
apart. They have two options: spoil their ballot or randomly select one of the alternatives. In some situations, however, it is impossible
to spoil a ballot, e.g., when voting is public or when the ballot is cast electronically. And even when it is possible, spoiling a ballot is
often not perceived as a legitimate voting choice (Ambrus et al., 2017). Thus, when they are compelled to participate, uninformed
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! Modern voting systems reduce participation cost substantially by allowing for early, postal, and in some countries even electronic voting (Gronke et al., 2007;
Tsahkna, 2013; Hodler et al., 2015).

2 Voters typically rely on mass media to acquire information about politicians, parties, and policy issues. Because of the spread of the Internet, the costs of accessing
information have decreased substantially. But the opportunity costs of information acquisition increase as other sources of entertainment become available over the
Internet (Gavazza et al., 2018). Moreover, not only the availability of information matters for becoming informed but also personal motivation and cognitive ability
(Barabas et al., 2014).
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citizens might cast a valid, random vote. In that case, the share of random votes increases with the participation of uninformed
voters until, eventually, “the election outcome itself will not be more likely to reflect the interests of the majority than, say, a fair
coin toss” (Martinelli, 2006, p. 226). Therefore, Compulsory Voting might reduce the quality of the collective decision compared to
Voluntary Voting, where uninformed individuals can abstain.

In this paper, I address the following question: If voters are initially uninformed about the available alternatives and if information
acquisition is costly, should participation in an election be voluntary or compulsory? I specifically investigate how the introduction of
an abstention fine affects an individual’s incentives to acquire information which directly affect the quality of the collective decision.
I also study the effect of the introduction of Compulsory Voting on expected social welfare.

I consider a private values model with two alternatives and costly voting. Initially, all individuals are uninformed about which
alternative they prefer, but can acquire a costly, perfectly informative signal that reveals their preferred alternative. An individual is
ex-ante equally likely to favor each alternative, i.e., preferences are neutral.® I explicitly model Compulsory Voting by introducing an
(expected) abstention fine f > 0 that sanctions non-voters.* In the case of imperfect enforcement, the abstention fine relevant for the
participation decision is not the fine f determined by legislation, but rather the expected fine f based on the enforcement probability
a, i.e., f = af. Thus, the distinction between Voluntary and Compulsory Voting is continuous rather than binary, which is why my
model allows for an abstention fine f > 0 which does not induce behavior significantly different from Voluntary Voting if f = 0.

An individual’s rational decision to cast an informed vote is driven by the probability that her vote will be decisive for the outcome.
Thus, my model applies to collective decisions in small electorates — as for example in clubs, boards of companies, or committees
in universities, parties or parliaments.®> I show that an uninformed voter’s expected benefit of casting a pivotal vote is zero because
- independent of which alternative she chooses - it is equally likely that the chosen alternative is her preferred alternative or her
non-preferred alternative. Therefore, because voting is costly, an uninformed individual strictly prefers to abstain under Voluntary
Voting. Under Compulsory Voting, however, depending on the level of the fine, an uninformed individual might be incentivized to
participate in the election. In that case, because her expected benefit of casting a pivotal vote is zero, she is indifferent between
the alternatives and I assume that she casts a valid vote by randomly selecting one of the alternatives.® If she is unbiased, she will
flip a fair coin and select each alternative with equal probability. But an uninformed voter’s random choice might be unconsciously
affected by factors unrelated to the concrete policy positions. In that case, an uninformed voter is unconsciously biased in her
random decision and selects one of the alternatives with an exogenously higher probability.” These factors are assumed to affect a
voter’s decision only as long as she is uninformed and makes a random choice: While the random choice of an uninformed voter is
likely to be a fast choice based on impulses, the conscious choice of an informed voter is likely to be a careful decision based on
deliberation.

My main result is that incentivizing participation with an abstention fine does not necessarily incentivize information acquisition.
As long as the abstention fine is sufficiently small, uninformed individuals abstain from the election, such that Compulsory Voting
increases information acquisition by increasing participation from informed voters only. If, however, the abstention fine is sufficiently
high, uninformed individuals participate in the election by casting a random, valid vote, and full turnout is reached. In this case,
Compulsory Voting increases information acquisition compared to Voluntary Voting only if the voting costs are high, and instead
reduces information acquisition if the voting costs are sufficiently small. The intuition behind this result relies on the fact that under
Compulsory Voting with full participation, the expected benefit of being pivotal is lower than under Voluntary Voting, and at the same
time, the voting costs do not play a role in the voting decision anymore. If voting costs are high, only individuals with sufficiently low
information costs participate under Voluntary Voting. Under Compulsory Voting with full participation, a marginal individual with
low information costs who abstained under Voluntary Voting because her voting costs were too high, will acquire information and
vote accordingly because the expected benefits of being pivotal exceed her information costs despite the reduction in the probability
of being pivotal. If voting costs are sufficiently small, even individuals with high information costs participate under Voluntary Voting.
Under Compulsory Voting with full participation, a marginal individual with high information costs who acquired information and
voted accordingly under Voluntary Voting because her voting costs were small, will remain uninformed but participates by casting a
random vote because her information costs exceed the expected benefits of being pivotal because of the reduced probability of being

3 A previous version of the model considered an extension with non-neutral preferences, see Rohde (2022).

4 In practice, Compulsory Voting is defined as “the legal obligation to attend the polls at election time” (Birch, 2009, p. 2). When the legal obligation to vote is
combined with formal sanctions, these sanctions range from a fine of CHF 6 (about USD 7 in February 2024) in a Swiss Canton (Staatskanzlei Kanton Schaffhausen,
2019), to fines of AUD 20 (USD 13) for first-time abstentions in Australia (Western Australian Electoral Commission, 2024), and to fines of EUR 1000 (USD 1077)
for repeated abstentions in Luxembourg (Luxembourg, 2003). Nevertheless, even for high abstention fines, enforcement might be weak. In Luxembourg, the payment
of abstention fines has not been enforced since 1964 (Luxembourg Times, 2014). In Australia, non-voters can provide an excuse for not voting to avoid paying the
abstention fine. As a result, only few non-voters are sanctioned (Birch, 2009).

5 Rational voting models cannot explain significant turnout in large electorates. The probability of casting a pivotal vote approaches zero as the size of the electorate
increases, and hence the probability of voting approaches zero as well. Nevertheless, the absolute number of voters remains non-zero in the limit (Taylor and Yildirim,
2010a). The same mechanism involving the probability of casting a pivotal vote drives the probability of acquiring information in my model, implying that a similar
limit result concerning the number of informed voters in large elections is likely to hold.

6 It is easy to see that the results of my analysis continue to hold even if some voters spoil their ballot, as long as some uninformed voters still cast a valid vote.

7 First, in a decision between two candidates, unconscious biases can arise from stereotypical perceptions of their race, age, gender, religion, or other characteristics.
Such unconscious biases regarding these characteristics are structurally widespread in society, such that it is plausible to assume that all uninformed voters are affected
by the bias in the same direction. Second, advertisements for the candidates are omnipresent during an election campaign. One of the two candidates might have
more noticeable election posters, such that an uninformed voter might be influenced by the recognition effect of that candidate’s name on the ballot. It is plausible
to assume that the eye-catching effect of the election posters affects all uninformed voters in the same manner, causing uninformed voters to be structurally biased
towards the more noticeable candidate.
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pivotal. As a result, with sufficiently low voting costs, there are some individuals who acquired information and voted accordingly
under Voluntary Voting, but remain uninformed and cast a random vote under Compulsory Voting.

In the limit with zero voting costs, i.e., a degenerate cost distribution, it is impossible to incentivize information acquisition via
an abstention fine. Instead, Compulsory Voting with any abstention fine always reduces the probability that an individual acquires
information compared to Voluntary Voting. The intuition behind this result relies on the fact that, as the voting costs approach
zero, only an individual’s information costs play a role in her participation decision. Therefore, uninformed individuals participate
in the election as soon as Compulsory Voting with any abstention fine f > 0 is introduced. In consequence, a marginal individual
whose information costs were just low enough to acquire information under Voluntary Voting will remain uninformed but participate
under Compulsory Voting with any abstention fine f > 0 because her information costs now exceed the reduced benefits of acquiring
information.

Moreover, I show that the bias of uninformed voters has a detrimental effect on information acquisition under Compulsory Voting
with full participation: The probability of acquiring information under Compulsory Voting with a high abstention fine that leads to
full turnout is decreasing in the bias of uninformed voters. In particular, I find that if uninformed voters are fully biased and always
select a particular alternative, not acquiring information is an equilibrium.

When Compulsory Voting only incentivizes participation but not information acquisition, the preference of the majority cannot
necessarily be inferred from the outcome of the collective decision anymore. As a result, maximizing participation does not necessarily
maximize the quality of the collective decision.

Finally, I find that Compulsory Voting reduces expected social welfare because of the negative externality of voting. This result
is in line with the literature on costly voting in private values settings: Borgers (2004) shows that in the neutral preference setting,
Voluntary Voting Pareto-dominates Compulsory Voting with full participation. Griiner and Troger (2019) show that Voluntary Voting
with the simple majority rule is optimal in the neutral preference setting and that Voluntary Voting dominates Compulsory Voting with
full participation even when the participation cost is small. My result goes one step further by showing that any positive abstention fine
f > 0is sub-optimal. Therefore, my model cannot justify Compulsory Voting with any abstention fine f > 0 even if full participation
is not reached.

2. Related literature

My model is related to three strands of literature: The literature on endogenous information acquisition of voters, the literature
on compulsory voting with an explicit abstention fine, and the literature on costly voting with private values.

Endogenous information acquisition is mainly studied in common value models in which the election serves as an information
aggregation mechanism.® If acquiring political information is costly, regardless of whether the information signal is perfectly in-
formative (Mukhopadhaya, 2003; Persico, 2004) or whether it is imperfectly informative with increasing quality at increasing cost
(Martinelli, 2006, 2007), information is a public good and the incentive to free-ride on other voters leads to under-investment in in-
formation. This is fundamentally different from the mechanisms involved in the private value setting. Moreover, these papers assume
that voting is costless, such that all individuals vote. In that case, voting is implicitly considered as compulsory, but the participa-
tion decision cannot be studied. Only a few papers exist that explicitly model the incentives for participation under Compulsory
Voting.

Tyson (2016) addresses a research question that is very similar to mine in a common value framework. He studies endogenous
information acquisition when both voting and information acquisition are costly. He shows that an abstention tax leads to a higher
level of informed voting but also creates an incentive for uninformed voters to participate in the election. In his setting, it is optimal
for uninformed individuals who participate in the election to spoil their ballot, while in my setting, uninformed voters are indifferent
between spoiling their ballot and casting a random vote. Because invalid votes do not affect the collective decision, Tyson finds that
incentivizing voting increases the probability that the correct alternative is chosen collectively.® In contrast, I assume that uninformed
voters cast a valid, random vote.' Because valid votes affect the collective decision and in particular the probability of being pivotal
for other voters, uninformed valid votes can reduce the probability of acquiring information of other voters.

The intuition behind most of my results follows from Borgers (2004) and Taylor and Yildirim (2010a). Borgers (2004) compares
Voluntary Voting to Compulsory Voting with full turnout, but does not explicitly consider how participation is enforced. Borgers’
main result is that there is a negative externality of voting: By voting, an individual reduces the probability of being pivotal, and hence
also the expected benefits of voting for all other voters. Borgers shows that because of the negative externality of voting, participation
is inefficiently high under Voluntary Voting, such that Compulsory Voting further reduces expected social welfare. In his conclusion,

8 An exception is the experiment by Ou and Tyson (2023) in which they measure the willingness to participate in an election in a common value setting in which
some participants (so-called “expert voters”) are exogenously informed about the state of the world and about any partisan bias. Because expert voters are perfectly
informed, the purpose of the election is not information aggregation, but defeating partisan bias. To study the participation decision, instead of asking participants to
make a discrete vote choice, Ou and Tyson elicit each participant’s willingness to vote, i.e., the maximum voting costs she is willing to incur. They show that revealing
the number of expert voters in the electorate reduces the willingness to vote among expert voters, thereby reducing the probability of choosing the correct alternative
collectively — which is the quality of democratic choice.

9 Note that, e.g., under electronic voting, it is impossible to spoil a ballot. Not allowing uninformed voters to spoil their ballot in Tyson’s (2016) model would
force uninformed voters who participate in the election to cast a valid, random vote. Because valid votes — in contrast to spoiled ballots — directly affect the election
outcome, increased participation from uninformed voters under Compulsory Voting reduces the probability that the correct alternative is chosen collectively.

10 jakee and Sun (2006) also suppose that uninformed voters vote randomly, but they take an expressive voting approach, which contrasts with my rational choice
framework.
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Borgers claims that his results remain unchanged if the voting costs are reinterpreted as the cost of information acquisition. He assumes
that uninformed individuals abstain under Voluntary Voting and that Compulsory Voting forces all individuals to become informed,
but points out that mandatory information acquisition would not be implementable. I explicitly address this point by analyzing
the incentives to acquire costly information under Voluntary and Compulsory Voting. I show that Compulsory Voting might reduce
information acquisition, but the negative externality of voting still leads to lower expected social welfare under Compulsory Voting
than under Voluntary Voting.

Taylor and Yildirim (2010a) consider a private values model with non-neutral preferences, but they do not study information
acquisition and consider only Voluntary Voting. While voters always exert a negative externality of voting on other voters, there
can be a positive externality of voters on non-voters if the assumption of neutral preferences is relaxed. If one alternative is ex-ante
preferred by the majority of voters (Krasa and Polborn, 2009; Taylor and Yildirim, 2010a) or if preferences are correlated (Goeree and
Grof3er, 2007), the members of the majority have an incentive to free-ride on other voters, such that participation becomes inefficiently
low. Taylor and Yildirim (2010a) formalize the underdog effect: Under non-neutral preferences, members of the expected minority
are more likely to vote than voters of the expected majority. They show that, nevertheless, the ex-ante preferred alternative remains
more likely to win the election. Goeree and GroRer (2007) and Taylor and Yildirim (2010b) show that providing information on the
electorate’s preference increases participation among the minority group, and therefore reduces the probability that the alternative
favored by the majority wins the election, as well as social welfare.

Krasa and Polborn (2009) study the effect of a subsidy for voters in a costly voting model with private values and non-neutral
preferences, but they do not consider information acquisition. They show that, because voters of the majority exert a positive exter-
nality on non-voters with the same preference, turnout is inefficiently low under Voluntary Voting. Therefore, a subsidy for voting
increases expected welfare and improves the quality of the collective decision. Similar to Krasa and Polborn (2009), I use an explicit
abstention fine to model Compulsory Voting, but I focus on the case with neutral preferences and, more importantly, I introduce
costly information acquisition.

To the best of my knowledge, there exists no work on endogenous information acquisition of voters in a purely private value setting.
Thus, I contribute to the literature by analyzing the effects of an abstention fine on the participation and information acquisition
decision of voters. I introduce a novel perspective on the effect of information acquisition under Compulsory Voting by assuming that
uninformed voters cast a valid, potentially biased vote.

3. The model

There are n > 3 individuals i € {1, 2,...,n} who have to make a collective policy decision x from the set of alternatives X = { A, B}.
The outcome is determined by simple majority rule. In case of a tie, both alternatives are chosen with equal probability.

Let r; € X denote the alternative favored by individual i € {1,2,....,n}.1" The preference r; of individual i is assumed to be
stochastically independent of the preference r; of individual j # i. Ex-ante, an individual is equally likely to favor each alternative,
i.e., preferences are neutral.

An individual is initially uninformed about her preferred alternative r; and she does not automatically observe r; at the interim
stage. If she wants to learn which alternative she prefers, she can acquire a costly signal that reveals r;. Let ¢; denote the stochastic
information costs of individual i. For each i, the information costs ¢; are drawn independently from the CDF G which has the support
[c,c] where 0 < ¢ <c. Let g denote the PDF associated with G and assume that g is positive on all of the support. The information
costs ¢; of individual i are assumed to be stochastically independent of her preferred alternative r;, and of the information costs c;
of individual j # i. Information acquisition is a binary decision, i.e., individual i can either acquire a perfectly informative signal
cl)r remain uninformed, such that she only knows that she, as well as all other individuals, favors alternative A with probability

>

Let k; denote the stochastic voting costs, i.e., the cost of casting a ballot, of individual i.'> The voting costs are not yet known to
the individual when making her information acquisition decision. For each i, the voting costs k; are drawn independently from the
CDF H which is the same for all individuals and has the support [k, k] with 0 < k< k. Assume that k< 1 to rule out trivial equilibria
where nobody votes. Let /1 denote the PDF associated with H and assume that 4 is positive on all of the support. The voting costs k;
of individual i are assumed to be stochastically independent of her preferred alternative r;, her information costs c;, and of the voting
costs k; of individual j #i.

To incentivize participation, abstention is sanctioned with a fine f. The fine f can be more generally considered an expected fine
that also accounts for the probability of enforcement. I will call the case without a fine “Voluntary Voting”, and the case where f >0
“Compulsory Voting”.

If individual i’s preferred alternative r; is chosen collectively, her utility is normalized to 1. If the other alternative is chosen, i’s
utility is normalized to zero. I assume that voters do not receive any intrinsic utility from the voting act itself.'®> Table 1 summarizes
the ex-post payoff of an individual i, where 1{x =r;} is an indicator function that takes the value 1 if the collective outcome x is
equal to i’s preferred alternative r; and zero otherwise.

11 T rule out the possibility that an individual is indifferent between the two alternatives.

12 1 present a simplified version of the model in Appendix B. The simplified model assumes that all voters have the same voting costs, which are already known at
the information stage, and considers uninformed voters to be unbiased.

13 For the framework where voters receive intrinsic utility from fulfilling their civic duty of participating in the election see, e.g., Feddersen and Sandroni (2006).
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Table 1
Ex-post payoff of individual i.

Participate Abstain
Informed Hx=r}—(g+k) Ux=r}-c¢-f
Uninformed I{x=r;} -k Hx=r}-f

If an individual who knows her preferred alternative casts a ballot, voting against her preferred alternative is a weakly dominated
strategy. Hence, informed voters vote sincerely for their preferred alternative. Uninformed individuals can participate in the election,
although they do not know which alternative they favor, by casting a valid, random vote. I assume that no individual casts an invalid
vote.

The timing of the game can be summarized as follows:

1. For each individual i € {1,2,...,n}, nature draws the information costs c; € [c,c] and the voting costs k; € [g,%]. Nature also
draws i’s preferred alternative r; from the set of alternatives X = { A, B} with Pr(r; = A) = %

2. Each individual privately observes her information costs c;, but she neither observes her preference r; nor her voting costs k;.

. Information stage: All individuals simultaneously decide whether to acquire information or not. The decision is private information.
If individual i acquires information she privately observes her preference r;.

. Each individual privately observes her voting costs k;.

. Voting stage: All individuals simultaneously decide whether to vote or abstain.

. The collective policy outcome x € X is realized by simple majority rule.

. Payoffs are realized.

w

N O U~

At the voting stage, we have three different political groups of individuals: Those who are informed and favor alternative A, those
who are informed and favor B, and those who are uninformed (denoted by U). Let 6 € ® = { A, B,U } denote the political group to
which an individual belongs. Individuals in the same group face an identical decision problem so that, as is common in the literature, I
can focus on type-symmetric strategies. A voting strategy must be a cutoff strategy with (potentially different) cutoff values 129 € [k, k]
for each group 6 € {A, B,U}. An individual i in group 6 casts a ballot if and only if her voting costs k; are sufficiently low, i.e., if
k; < kg, and abstains otherwise. The voting cost cutoff values pin down the voting probabilities

po = Pr(k; <ky) = H(ky)

for each group 6 € { A, B,U }. Note that p, € [0, 1] with py, =0 if 1}9 <kand py=1if 1}9 > k.

At the information stage, all individuals face an identical decision problem. An information acquisition strategy must be a cutoff
strategy with a common cutoff value ¢ € [c,c] for all individuals such that an individual i acquires information if and only if her
information costs ¢; are sufficiently low, i.e., if ¢; < ¢, and remains uninformed otherwise. The information cost cutoff value pins
down the probability of acquiring information

q=Pr(c; <8 =G(0)

where g €[0,1] withg=0if¢<candg=1ifé>c.
In the following, I will solve the game using a backward induction logic.

The voting stage

First, let us derive the expected benefit of casting an informed vote. Individual i is pivotal only if her vote creates or breaks a tie. In
both cases, she gains % in expected utility. The probability of being pivotal depends on the other individuals’ expected behavior and on
whether individual i votes for A or for B. Let I1 4 (p, q) denote the probability that an individual who votes for A is pivotal and I15(p, q)
the probability that an individual who votes for B is pivotal if all other individuals participate with probabilities p = (p4, pg, py) and
if all others acquire information with probability ¢. Let 3,(p, q) denote the expected benefit from casting a pivotal vote for A, which
is

1
B(p.9) = S11,(p.q) @
and let Bg(p, q) denote the expected benefit from casting a pivotal vote for B, which is

By(®.0)= 3150, 0) @

Next, let us derive the expected benefit of casting an uninformed, valid vote, B (p, ). Because an uninformed voter casts a valid
vote, she has to select either A or B without knowing which alternative she favors. If an uninformed voter i casts a pivotal vote for A,
she knows that with probability %, she indeed favors A and her expected utility increases by % But with probability %, she favors B

and her expected utility decreases by % The same logic applies if voter i casts a pivotal vote for B. It is evident immediately that her
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expected benefit of casting an uninformed, valid vote is always zero, i.e., By (p,q) =0 for all p,q.'* Because uninformed voters who
participate in the election are indifferent between selecting alternative A or B, I need to make an assumption about behavior under
indifference. Let A € [0, 1] denote the probability with which an uninformed voter selects alternative A and 1 — A the probability with
which an uninformed voter selects alternative B.'> The most straightforward way to select an alternative despite indifference would
be for an uninformed individual to flip a fair coin, which results in selecting A and B with equal probability. In that case, uninformed
voters are called unbiased and A = % One could, however, imagine that an uninformed voter in the voting booth does not actually
flip a fair coin but instead makes a fast choice based on impulses. In that case, her random choice might be unconsciously affected by
factors unrelated to the concrete policy positions. In that case, uninformed voters are called biased towards alternative A, and 4 > %

Next, let us calculate the probability I1(p,q) that individual i is pivotal. Given the voting probabilities p and the information
acquisition probability g, let ¢ 4(p, q) denote the ex-ante expected probability that an individual votes for alternative A, and ¢ z(p, q)
the ex-ante expected probability that an individual votes for alternative B, where

$a®.0) = Sapa+ A1 =y ©)

and

$5(0.0) = app + (1 = A1 - )py. )

The ex-ante expected probability that an individual abstains is 1 — ¢4 — ¢p.
A voter is pivotal if her vote either creates a tie or breaks a tie. Hence, given the voting probabilities p and the information
acquisition probability ¢, the probability that an A-vote is pivotal is given by (following Taylor and Yildirim, 2010a)

=y
n—1 Y n—1-21
,(p.q) = 1=, —
A(.4) ; <“’n_1_21>¢A¢B( $a=p)
n=2 (5)
1571 {
n-— I pl+1 n—2-21
1—¢y - )
* ; <l,l+1,n—2—21>¢A¢B (1=¢a=9dn)
Analogously, the probability that a B-vote is pivotal is given by
=y .
n— | 4l n—1-21
Ipp.9) = 1—d, —
5(0:9) ; (Z’lvn_l_y)m%( $a—bp)
2 (6)
1551 |
n— I+1 41 n—-2-21
1—¢, — .
+ ; <I,I+1,n—2—21> A ¢B( ¢A ¢B)

From Taylor and Yildirim (2010a), we have I1, — I1p = sign(¢p — @ 4)-

Given the probability that her vote will be pivotal, an individual casts a ballot if and only if her expected payoff from voting
exceeds her expected payoff from abstaining. Thus, an individual with voting costs k; in group 6 € { A, B,U } votes if and only if

k,‘ SBQ(PsQ)"‘fE(Pe(PJZ) (7)

and abstains otherwise.'®

14 Note that under non-neutral preferences, where alternative A is ex-ante more likely to be favored by the majority, uninformed voters derive a positive expected
benefit of casting a valid vote for alternative A and it is a weakly dominant strategy for uninformed voters who participate in the election to vote for alternative A
with probability 1. While in the neutral preferences setting I exogenously assume that uninformed voters cast a valid vote, this behavior arises endogenously in the
non-neutral preferences setting, such that no uninformed voter ever spoils their ballot. Moreover, the bias towards alternative A arises endogenously as well. See
Rohde (2022) for a previous version of the model allowing for non-neutral preferences.

15 Note that the model could be easily extended to allow for uninformed voters spoiling their ballot with probability v € [0, 1). In that case, the voting decision of
uninformed voters can be considered as a two-step decision: First, an uninformed voter decides whether to cast a valid vote or spoil her ballot. If she casts a valid vote,
she has to select A or B. If an uninformed voter is unbiased, she flips a fair coin. In that case, an uninformed, unbiased voter selects alternative A and B with equal
probability ]71 . If an uninformed voter is biased towards alternative A, she selects alternative A with probability LY <« 1< 1-v and alternative B with probability
1 — v — A. Because an invalid vote does not affect the outcome of the election, v does not affect the probability of being pivotal for other voters directly, but only via
the reduction in the probability with which an uninformed voter casting a valid vote selects each alternative. Therefore, the negative effect of increased participation
from uninformed voters under Compulsory Voting remains entirely driven by those uninformed voters who cast a valid vote. Hence, the results of my analysis continue
to hold for all v < 1, i.e., as long as some uninformed voters cast a valid vote. If v =1, i.e., all uninformed voters who participate in the election spoil their ballot, the
participation of uninformed voters does not affect the election outcome compared to their abstention. It can be seen immediately from equations (3) to (6) that in this
case, the probability of being pivotal for an informed voter remains entirely unaffected by uninformed voters. Hence, if no uninformed voter casts a valid vote, there
is no negative effect of increased participation from uninformed voters on information acquisition under Compulsory Voting.

16 Note that an individual in group 6 € {A, B,U} is indifferent between voting and abstaining if equation (7) holds with equality. Since the voting costs k; are a
continuous random variable, this is a probability zero event and can be ignored for the following analysis.
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In any symmetric pure strategy Bayesian Nash equilibrium, the equilibrium voting cost cutoff value kj for the group of voters
0 € { A, B,U } must satisfy

k= (p*.q) if k}, € (k. k)
or kj > @p(p*.q) if ky =k (8)
or kj < @a(p*.q) if kK =k,

where p* = (pj R p*l;, p*[']) are the equilibrium voting probabilities implied by the equilibrium voting cost cutoffs, and g is the information
acquisition probability implied by some information cost cutoff é.

Because the CDF H is strictly increasing on all of the support, finding equilibrium voting cost cutoff values (k% , k3, kj,) € [k, kP?
is equivalent to finding equilibrium voting probabilities (p’/“, pz, pz“j) =(H (k:), H (k%), H (kZ )) € [0, 1]%. Hence, using that H'(y) > 0
for all y € (k, E) and that H(y) =0 for y<k and H(y)=1 for y > %, we can re-write the above conditions in one single condition: In
any symmetric pure strategy Bayesian Nash equilibrium, the equilibrium probabilities of voting for all groups of voters 6 € {A, B,U }
need to satisfy

pp=H(@p®".9) 9

for any information acquisition probability ¢ € [0, 1].

The equilibrium behavior of uninformed voters at the voting stage can be derived directly from equation (7). Under Voluntary
Voting, uninformed voters strictly prefer to abstain because voting is costly and the expected benefit of casting an uninformed vote is
always zero. Under Compulsory Voting, uninformed voters participate if and only if their voting costs are smaller than the abstention
fine, i.e., if k; < f. Therefore, the equilibrium probability of voting for an uninformed individual is p*U = H(f), which is positive if
the abstention fine is sufficiently high, i.e., if f > k.

The information stage

At the information stage, an individual acquires information if her expected payoff of doing so, given the respective probability
of casting an informed vote after learning whether she favors A or B, exceeds the expected payoff of remaining uninformed, given
the probability of casting an uninformed vote.

For any information cost cutoff ¢ and a corresponding vector of equilibrium voting cost cutoffs (kj\,k*;g, kZ‘/), an individual i with
information costs c; acquires information about her preferred alternative, if and only if

k: k
2 Gt o-y)aoiay+ [ pamd
) ) AP ,q) =y |hy)ay y)ay
k K

A

K%, K
31 [ (3w 0=y s+ [ pnoy|-q 10
k P
K %
> [omoay+ [puoas
k

kg
The first line is the expected payoff if individual i acquires information and finds out that she prefers alternative A: If her voting costs
are below k7, she casts her vote for A and, if she is pivotal, gains Lin expected utility, but also pays the voting costs k;. If her voting
costs are above k’, she abstains and pays the fine f. Analogously, the second line is the expected payoff if i acquires information
and finds out that she prefers alternative B. The third line is the expected payoff if i remains uninformed.
Using integration by parts, the condition can be re-written such that an individual i with information costs ¢; acquires information
about her preferred alternative, if and only if

k*
A
1f{/1 « "
< = - — k*
C1—2 (ZHA kA+f>PA+/H(,V)d,V
k
4
[ VA
+3 (Enﬂ—k3+f)p3+/H<y>dy an
k

k*

U
- (f—ky) Py —/H(y)dy
k
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and remains uninformed otherwise. Let ®(p*, g) denote the right-hand side of condition (11), which can be interpreted as the expected
benefit of acquiring information. Note that if k’;, kz, k;‘] € (k, k), condition (11) can be further simplified to

K kg Ky
1 1
cisz/H(y)dy+5/H(y)dy—/H(y)dy- a2
k k k

In any symmetric pure strategy Bayesian Nash equilibrium, the equilibrium information cost cutoff ¢* must satisfy
c* =d(p*,q) if ¢* € (c,c)
orc* > ®(p*,q)if c* =¢ (13)
orc* <®(p*,q)ifc* =c.
Because the CDF G is strictly increasing on all of the support, finding the equilibrium information cost cutoff value ¢* € [c,c]
is equivalent to finding the equilibrium information acquisition probability ¢* = G(c*) € [0, 1]. Hence, using that G’(y) > 0 for all

y € (¢,c) and that G(y) =0 for y <c and G(y) =1 for y > ¢, we can re-write the above conditions in one single condition: In any
symmetric pure strategy Bayesian Nash equilibrium, the equilibrium probability ¢* of acquiring information needs to satisfy

q" =G(®(p*.q")) 14)

given the equilibrium voting probabilities p*.
Proposition 1 shows the existence of an equilibrium.

Proposition 1. There exists a type-symmetric pure-strategy Bayesian Nash equilibrium in which the following conditions are satisfied simul-
taneously for the equilibrium probabilities of voting, p* = (p’y, P, py;), and the equilibrium probability of acquiring information, q*:

q" =G(@(p*,q")

Py =H(p,p".q")
pp=H(pp@".q")
py = H(ey®*.4").

Equilibrium properties
To understand the effect of an abstention fine on the probability of acquiring information later, it is important to first derive some
basic properties of voting behavior in equilibrium.

Remark 1. The type-symmetric pure-strategy Bayesian Nash equilibrium has the following properties:

(i) If uninformed voters are unbiased (1 = %), then 0 < p*A = p’;} in equilibrium.
(ii) If uninformed voters are biased (A > %), then

(a) if f <k, p’l‘/ :Oandp*Azp*B>0.

b) iffegg,k), 0<p}, <py <pp <1, andif pj <1, then p}, <pj.

(C) lfka,p;J:p*A:p*B:]

Intuitively, if either uninformed voters are unbiased, or if they are biased but do not participate, there is no ex-ante expected
majority for either of the two alternatives, such that A- and B-voters are equally likely to vote in equilibrium (as in Borgers, 2004). If
biased, uninformed voters participate in the election, there is an ex-ante expected majority for alternative A, such that the probability
of being pivotal is lower for A-voters than for B-voters. Therefore, informed individuals who favor B are more likely to participate
than those who favor A — which is the underdog effect (cf., e.g., Taylor and Yildirim, 2010a).

Proposition 2. The type-symmetric pure-strategy Bayesian Nash equilibrium is unique if
=4, _ 1

25T

Note that Proposition 2 implies that, if uninformed voters are unbiased, i.e., if A = %, the equilibrium is unique, which is the result

from Borgers (2004). The uniqueness result can be extended to the case where uninformed voters are biased only if the bias 4 is
sufficiently close to %, such that voting probabilities remain sufficiently symmetric. To show this, [ draw on the result from Taylor
and Yildirim (2010a) for the case with non-neutral preferences, which says that there exists at most one equilibrium that satisfies
1> z—f >1- ﬁ If uninformed voters are biased and participate, the expected probability that an individual votes for A, ¢7, is
A 2
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always higher than the ex-ante expected probability that an individual votes for B, ¢,. A-voters always impose a negative externality
of voting on all other individuals. B-voters, however, might impose a positive externality of voting on other voters with the same
preference, which can cause the existence of multiple equilibria (Taylor and Yildirim, 2010a). The positive externality arises only if
the gap in voting probabilities is sufficiently large, which in the neutral preference setting is possible only if the bias of the uninformed
voters is sufficiently large. If the bias of the uninformed voters is not too large, i.e., if 4 is sufficiently close to %, the gap in voting
probabilities is small and B-voters impose a negative externality of voting on all other individuals. In that case, equilibrium voting
behavior is sufficiently symmetric for the equilibrium to remain unique. Thus, I find that the uniqueness result from the symmetric
setting with unbiased uninformed voters is robust to small perturbations in the bias of uninformed voters.

Information acquisition

In the following, I will compare the probability of acquiring information under Voluntary and Compulsory Voting. In particular,
I will analyze how the probability of acquiring information is affected on the one hand by the introduction of a marginal abstention
fine 0 < f < k which does not necessarily lead to full turnout, and on the other hand by the introduction of a high abstention fine
f> k which leads to full turnout.

First, consider the introduction of a marginal abstention fine 0 < f < k. Recall from Remark 1 that 1’;} =0 and pj = p*l‘; > 0 for all

A> % Therefore, let py = p’, = p}, denote the equilibrium probability of voting for an informed individual.

Proposition 3. If 0 < f < k, the probability of acquiring information weakly increases in the abstention fine f. It increases strictly if
q* €(0,1) and p} € (0, 1).

This result is based on the fact that as long as f < k, uninformed individuals strictly prefer to abstain. In that case, the incentives
to acquire information are driven by the probability of voting for informed individuals only. If p; =1 at f =0, i.e., all informed
individuals vote under Voluntary Voting, the introduction of a marginal abstention fine does not affect the probability of voting for
informed individuals, p’;, and hence it cannot affect the probability of acquiring information either. If, however, p’; <1lat f=0,the
introduction of a marginal abstention fine incentivizes participation of informed individuals and therefore incentivizes information
acquisition as well.

Next, for the comparison between Voluntary Voting and Compulsory Voting with a high abstention fine f > k, let us start with
some observations about the probability of casting a pivotal vote under Compulsory Voting with f > k. Recall from Remark 1 that
f > k leads to full participation, i.e., Py =Py ="p], = 1. Then, the voting probabilities are

* 1 * *
Pa(1,q )=§q + A1 —-q%)
and

$5(L.g") = 30" +(1= (1 = ")

and the probabilities of being pivotal are given by

) )l ¢, ifnodd
n,Qa.q")= n21 n_yon (15)
- 2 2
(%_1 2 ¢, ifneven
and
Ny
n— 3 > .
(o1)¢,” &y ifnodd
I-IB(ls(fk = n21 non_y (16)
- 2 2 s
<§—1>¢A 5 ifneven

where, for ease of notation, ¢4, = ¢ 4(1,49*) and ¢ = ¢p (1, ¢*). Moreover, the expected benefit of acquiring information is
1
@(1,4%) = 7 (T,4(1,¢") +Tp(1,¢")) . a7

Now, first note that if ¢* =0, ¢ 4(1,0) = 4 and ¢(1,0) =1 — 4. Thus, if % <4i<1, wehave 0 <II,(1,0) <IIg(1,0), and hence
®(1,0) > 0. If, however, A =1, we have I1,(1,0) =I15(1,0) =0, and hence ®(1,0) =0.
Second, note that if ¢* =1, ¢ ,(1,1) =¢p(1, 1) =¢p(1,1) = % Hence, I1,(1,1) =I15(1,1) =I1(1, 1) which is given by

if n odd

n—1 (18)

na,n=4 :
- if n even

where TI(1, 1) > 0 such that ®(1,1) = %l‘[(l, 1)> 0.
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Let us continue with some observations about the expected benefit of casting an informed vote under Voluntary Voting. Recall
that, under Voluntary Voting, p;, =0 and p’, = pj, = p} >0, and also ¢,(p},q") = dp(p}.qa") = ¢(p}.4") = Eq*p’; and I1,(p}.q") =
HB(p’;, q*) =I1. Hence,

Ky

@.a) = (311650 - ) 5y + [ HOYy 9)
k

If we have full participation under Voluntary Voting, i.e., if p; =1 and ¢* =1, then ¢ = % Thus, the probability of being pivotal in
that case is given by equation (18).

Armed with the characterization of the probabilities of being pivotal and the expected benefit of casting an informed vote, I can now
proceed to comparing the probability of acquiring information under Compulsory Voting with full participation to Voluntary Voting.

Proposition 4. Let i <A<l Letc< L—lt(HA(l,O) +115(1,0)) and ¢ > %H(l, 1). Consider voting costs k; € [k, k] where k = k + k. There
exists a unique threshold E € (0, 1_ ¢) and x € (0, %H(l, 1) — ¢) sufficiently small, such that for low voting costs k < E, the probability of

acquiring information under Compulsory Voting with a high abstention fine f > k is strictly lower than under Voluntary Voting, while for high
voting costs k > k, it is strictly higher than under Voluntary Voting.

Note that the conditions ¢ < J (IT,(1,0) + Iz(1,0)) and ¢ > 1TI(1, 1) ensure that ¢* € (0, 1) in any equilibrium under Compulsory
Voting with a high abstention fine f > k. Otherwise, if c> i (l'I 41,00+ 11 3(1,0)), there exists an equilibrium in which ¢* =0, and
ifc< %H(l, 1), there exists an equilibrium in which ¢* = 1 under Compulsory Voting with a high abstention fine f > k. Moreover,

c< % (T,(1,0) + Mp(1,0)) and ¢ > %H(l, 1) ensure that there exists at least one stable equilibrium.

The intuition behind Proposition 4 is the following: Under Voluntary Voting, uninformed individuals abstain, while Compulsory
Voting with f > k leads to full participation even from uninformed voters. If voting costs are high, participation from informed
individuals is low under Voluntary Voting. In that case, Compulsory Voting with f > k increases participation from both informed and
uninformed individuals compared to Voluntary Voting. The expected benefit of acquiring information is increasing in the probability
of casting an informed vote, but decreasing in the probability of casting an uninformed vote. Therefore, Compulsory Voting with
f > k increases information acquisition if the increase in participation from informed voters is sufficiently large, i.e., if voting costs
are sufficiently high. If, however, voting costs are low, participation from informed individuals is already high under Voluntary
Voting. In that case, Compulsory Voting with f > ¥k cannot increase participation from informed individuals much further, and the
negative effect of increased participation from uninformed individuals predominates, such that information acquisition decreases
compared to Voluntary Voting.

This effect becomes stronger as the bias of uninformed voters increases:

Proposition 5. Let % <A<l Letc< i (H 41,0) + HB(I,O)) and ¢ > %l’[(l, 1). Consider a stable equilibrium under Compulsory Voting
with a high abstention fine f > k. Then the probability of acquiring information is strictly decreasing in the bias A of uninformed voters.

Intuitively, as uninformed voters become more likely to vote for alternative A, the expected majority for A becomes larger under
Compulsory Voting with full participation. Therefore, the probability of casting a pivotal vote decreases, which reduces the incentives
to acquire information. As a result, there exists an equilibrium in which no individual acquires information under Compulsory Voting
with full participation if uninformed voters are fully biased, i.e., A=1:

Proposition 6. Let A = 1. Then not acquiring information is an equilibrium under Compulsory Voting with a high abstention fine f > k.

To illustrate the effect of Compulsory Voting on the equilibrium probability of acquiring information, I solve for the type-symmetric
pure-strategy Bayesian Nash equilibrium numerically using a Gauss-Seidel algorithm. The equilibrium is unique in all of my numerical
examples.

Fig. 1 displays the effect of introducing Compulsory Voting on the equilibrium probabilities of voting and on the equilibrium
probability of acquiring information. I consider unbiased uninformed voters (4 = 0.5) and biased uninformed voters (4 = 0.75 and
A=1). In panel (a), the voting costs are low, while in panel (b), the voting costs are high, in the sense that the distribution of voting
costs in (b) first-order stochastically dominates the distribution in (a).

All figures illustrate the properties of the equilibrium voting probabilities as described in Remark 1. The figures in panel (b)
are in line with the result from Proposition 3: A small abstention fine 0 < f < k increases participation from informed individuals
only, and therefore also increases information acquisition. The comparison between the figures for A = 0.75 in panel (a) and (b)
displays the result from Proposition 4: For low voting costs (panel (a)), Compulsory Voting with a high abstention fine f > k reduces
the probability of acquiring information compared to Voluntary Voting, while for high voting costs (panel (b)), it increases the
probability of acquiring information compared to Voluntary Voting.
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Fig. 1. The effect of an abstention fine f on the equilibrium probabilities of voting, p’,, p}, p;;, and on the equilibrium probability of acquiring information, ¢*, in the

neutral preference setting with differing strength A > % of the bias of uninformed voters towards alternative A. The information costs are uniformly distributed on
the interval [0,0.3]. In panel (a) the voting costs are uniformly distributed on the interval [0,0.2] and in panel (b) the voting costs are uniformly distributed on the
interval [0.2,0.4]. The vertical line indicates the upper bound of the voting costs, k. There are n = 9 individuals in the electorate. (For interpretation of the colors in
the figure(s), the reader is referred to the web version of this article.)

As expected from Proposition 5, the probability of acquiring information under Compulsory Voting with a high abstention fine
f >k is strictly decreasing in the bias of uninformed voters, 4. Moreover, the figures show that, as expected from Proposition 6, if
uninformed individuals are fully biased (4 = 1), no individual acquires information under Compulsory Voting with a high abstention
fine f > k.

Welfare

The expected utility of an individual consists of the expected utility given that the individual acquires information, plus the
expected utility given that the individual does not acquire information. In both cases, she can either cast a vote (informed or un-
informed), or abstain. Hence, expected utility given the equilibrium probabilities of voting, p* = (p:, p’;, p*(‘]), and the equilibrium
probability of acquiring information, ¢*, is given by

Up*,q¢") = %Pr(A wins) + %Pr(B wins)

c* ki k
1 1 * *
+/ 5 /<§HA(p .q )—k) h(k)dk—/fh(k)dk (20)
¢ k Ky
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k

Ky
+3 /<§n3(p .q )—k) h(k)dk—/fh(k)dk —¢|ae)de
k

Ky
c ki 3
+ / - / kh(k)dk — | fh(k)dk |g(c)de
* 3 K,

where the first line represents the individual’s expected utility if she casts a vote but is not pivotal, or if she abstains. Intuitively, with
probability %, she favors A, and hence she will get a payoff of 1 only if A wins and 0 otherwise. With probability %, she favors B,
and hence she will get a payoff of 1 only if B wins and 0 otherwise. The second and third line represent her expected utility if she
acquires information while the fourth line represents her expected utility if she remains uninformed. Moreover, we have (adapted
from Taylor and Yildirim, 2010a)

2]
N | n Il -21
Pr(A wins) = 3 % <1,l,n—2l>¢A¢B(1 —bs—dp)
e
n Ik n—1-1"
1=, — 21
DD (PR UL AR

n n—l
n ! n—i—1I"
+ Z Z (1’1/7n_1_1/;>¢lA¢IB(1_¢A_¢B) =

where, for ease of notation, ¢4, = ¢ ,4(p*.¢*) and ¢ = P(p*.q*), and Pr(B wins) = 1 — Pr(A wins).
Note that expected utility can be rewritten as

o
A
Upp*.q") = R EHA(p »q )pA—/kh(k)dk—f(l—pA)
k
kg
1
+ Ens(p*,q*)pjg—/kh(k)dk—f(l—p};)
k

(22)

*
ky

-(=g" /kh(k)dk+f(1 -ry)

k

- /cg(c)dc.

Under the assumption that the expected revenue generated from the abstention fine is redistributed to the individuals, expected
social welfare can be written as

4
W .q)=n Rk EHA(p 4P, — [ kh(k)dk
k
kg
1 .
+ EHB(p*,q*)pg—/kh(k)dk
k

(23)

%
ky

—(1-g¢% / kh(k)dk
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In the following, I will analyze how expected social welfare is affected on the one hand by the introduction of a marginal abstention
fine 0 < f < k which does not necessarily lead to full turnout, and on the other hand by the introduction of a high abstention fine
f > k which leads to full turnout. I will also study the effect of the bias 4 of uninformed voters on expected social welfare.

First, consider the case of a marginal abstention fine 0 < f < k. Recall from Remark 1 that then, p*U =0 and p: = p’; > 0 for all
A> % Therefore, let pj = p, = pj, denote the equilibrium probability of voting for an informed individual. In that case, expected
social welfare is given by

o*

Wpr.q)=n 5 t4 D(p1.q )—/cg(c)dc (24

c

where <D(p’;, q*) is the expected benefit of acquiring information as given by equation (19).

Proposition 7. If 0 < f < k, expected social welfare weakly decreases in the abstention fine f. It decreases strictly if ¢* € (0,1) and
p; €0, 1)

The reduction in social welfare is driven by the negative externality of voting (see also Borgers, 2004): Because uninformed
individuals abstain and A- and B-voters participate with equal probability, the increase in turnout from informed voters reduces
the expected benefit of acquiring information. At the same time, both information and voting costs increase. Thus, again, smaller
expected benefits and higher participation cost imply a reduction in expected social welfare.

Next, consider the case of a high abstention fine f > k. Recall from Remark 1 that we have full turnout in that case, i.e., pi‘] =

p: =p§ =1. Hence, ¢, = %q* + A(l —¢*) and ¢ = %q* + (1 = A)(1 — ¢*). Hence, we have ¢, > ¢ and therefore I1, <Ilp, with
strict inequality if A > % In that case, expected social welfare is given by

k c*

W@, =n % +q"®(1,q") - / kh(k)dk — / cg(c)de (25)
k c

where ®(1,4%) = %(HA(l,q*) +1I5(1,4").

Proposition 8. Let ¢ < i (H 4(1,0) + 1151, 0)) and ¢ > %H(l, 1). The introduction of a high abstention fine f > k strictly reduces expected
social welfare compared to Voluntary Voting.

Recall from Proposition 4 that Compulsory Voting with a high abstention fine f > k does not necessarily increase the probability
of acquiring information compared to Voluntary Voting, but might instead reduce information acquisition if the voting costs are
sufficiently small.

If uninformed voters are unbiased (A = 1), the increase in participation from both informed and uninformed voters under Compul-
sory Voting exerts a negative externality on all other voters. Therefore, and because of full turnout, the expected benefits of casting
a pivotal, informed vote are smaller under Compulsory Voting with f > k than under Voluntary Voting, and the expected voting
costs are higher. The expected information costs, however, decrease if the probability of acquiring information decreases compared
to Voluntary Voting. Proposition 8 shows that the reduction in benefits always outweighs the reduction in information costs, such
that expected social welfare decreases.

If uninformed voters are biased (4 > %), recall that B-voters are more likely to vote than A-voters. The increase in participation
from B-voters under Compulsory Voting can exert a positive externality on other voters. At the same time, participation from —
informed and uninformed — A-voters increases as well, thereby exerting a negative externality on others. Proposition 8 shows that the
increase in voting costs and the negative externality from the increase in A-votes outweighs the positive externality from the increase
in B-votes and the potential reduction in information costs. Therefore, again, expected social welfare is lower under Compulsory
Voting with a high abstention fine f >k than under Voluntary Voting.

This effect becomes even stronger as the bias 4 of uninformed voters increases:

Proposition 9. Let % <A<l Letc< % (H 4(1,0) +115(1, 0)) and ¢ > %H(l, 1). Consider a stable equilibrium under Compulsory Voting

with a high abstention fine f > k. Then expected social welfare is strictly decreasing in the bias A of uninformed voters.

Intuitively, an increase in the bias A of uninformed voters increases the probability that any individual votes for alternative A
under Compulsory Voting with a high abstention fine f > k. Hence, both A- and B-voters are less likely to cast a pivotal vote, and the
expected benefits of acquiring information decrease for all voters. We know from Proposition 5 that then, the probability of acquiring
information under Compulsory Voting with a high abstention fine f > k decreases, thereby reducing expected information costs.
Proposition 9 shows that the reduction in expected benefits outweighs the reduction in expected information costs.
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4. Conclusion

The most important result of my analysis is that — in contrast to the prevailing view in the literature — Compulsory Voting with full
participation does not necessarily achieve a collective outcome that accurately reflects the majority’s preference. If individuals are
initially uninformed about their preferred alternative and acquiring information is costly, this result would require that incentivizing
participation with an abstention fine also incentivizes information acquisition.

I show that while a small abstention fine that does not achieve full turnout indeed always increases information acquisition, a high
abstention fine that achieves full turnout does so only if the voting costs are sufficiently high. If the voting costs are low, the opposite
is true: A high abstention fine that achieves full turnout reduces information acquisition compared to Voluntary Voting. In particular,
in the limit with zero voting costs, it is impossible to incentivize information acquisition with an abstention fine. If uninformed voters
are biased, the incentives to acquire information are reduced further.

When Compulsory Voting only incentivizes participation but not information acquisition, the preference of the majority cannot
necessarily be inferred from the outcome of the collective decision anymore.

Moreover, I show that because of the negative externality of voting, expected social welfare under Compulsory Voting is lower than
under Voluntary Voting. This result holds even in the limit with zero voting costs. Under Compulsory Voting with full participation,
expected social welfare is further reduced when the bias of uninformed voters increases.

Therefore — coming back to my initial thought experiment — I show that, compared to Voluntary Voting, nearly costless but
mandatory elections have a detrimental effect both on the quality of the collective decision and on expected social welfare.

Future research could allow for a correlation between information costs and preferences. This might be the case if less educated
individuals, for whom it is more costly to acquire policy-specific information, have systematically different policy preferences than
more educated individuals. In that case, under Voluntary Voting where only informed individuals participate in the election, the
outcome of the election is biased toward the preference of those with low information costs. Compulsory Voting might make partic-
ipation between voters with different preferences more balanced and achieve a policy outcome that reflects the preferences of the
entire electorate, not just of the subgroup of individuals with low information costs.
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Appendix A. Proofs

Proof of Proposition 1.

I need to show that there exists a type-symmetric pure-strategy Bayesian Nash equilibrium, in which the following conditions are
satisfied simultaneously for the equilibrium probabilities of voting, p* = (p},, pj, p};), and the equilibrium probability of acquiring
information, g*:

q" =G(@(p*,q")
Py =H(@,(p",q")
pp=H(pp(",q")
py = H(oy(®".4")
To show that such an equilibrium exists, define

Ep,q9) = (G(@(P,q), H(p (P, ), H(@p(®, ). H(py (P.9))) . (A1)

From conditions (9) and (14), it is clear that the equilibrium probabilities of voting, p* = (p:,pz, pz ), and the equilibrium probability
of acquiring information, ¢*, are a fixed point of £. Since & maps the compact and convex set [0, 1]* into itself, and since & is continuous,
we have, by Brouwer’s Fixed Point Theorem, such a fixed point of £ exists. []
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Proof of Remark 1.

(i) Let A= % Then ¢ ,(p*, ¢*) = % (¢*p% + (1 —g*)p;;) and pp(p*.¢*) = % (¢*ply + (1 = g*)p;;). First I want to show that p% = p%
in equilibrium. Suppose for a contradiction that p: > PE' Then, ¢4 > ¢p. Then, because I1, —I1; = sign(¢pp — P 4), we have I1, <Ilp.
But then, by the equilibrium definition of p%, and p}, p}, = H (%H A+ f ) <H (%H g+ /f ) = p» which is a contradiction. Similarly,
we get a contradiction if we assume p: > p’;;. Therefore, pj = p*; in equilibrium. Second, I need to show that p:, p’; > 0. Suppose for
a contradiction thatp: :1’; Ep;‘ =0. Then ¢4, = ¢pp =0 and I1, =I1p = 1. But then, by k < %, p’l" = H(% + f) > H(k) =0, which is
a contradiction. Hence, p,, p, > 0.

(i) Let 4> 3.
(a) Let f <k. Then p;‘] = H(f)=0. I want to show that pz = p}‘g in equilibrium. To do so, I need to consider two cases: either
q* =0 or g* > 0. First, consider the case where ¢* =0. Then ¢, = ¢5 =0 by p;, =0, and I1, =I1 = 1. Hence, p, = H(% +f)=pp
Second, consider the case where ¢* > 0. Suppose for a contradiction that p’, < p} in equilibrium. Then ¢4 > ¢ and I14 <I1p. But
then, p* = H in, + f)<H im, + f) = p?%,, which is a contradiction. Similarly, we get a contradiction if we assume p* > p*.
A 2 7A 2B B A B
Therefore, p’; = 1’; in equilibrium. It remains to be shown that p:, p; > 0. Suppose for a contradiction that p: = p*B = pj =0. Then
¢4=¢p=0and I, =11z = 1. But then, by k < 1 pi= H + f)> H(k)=0, which is a contradiction. Hence, p*, p*% > 0.
A B A B k<3 Pp 3 L APB
(b) Let f € (k, k). Then p*,p*,p* >0 and p* < 1. First, p*, < p* follows directly from the equilibrium definition of p* and p*
d u'PaPp U U S P4 U A
* 1
and I1, > 0: pj; = H(f) < H (511, + ) =p}-
Second, I want to show that p: < p*B. Suppose for a contradiction that p: > p*B. Then, for all ¢* >0, ¢, > ¢ because 4 > % and
p > 0. Thus, I1, < I1g. But then, p* = H(ll'l +/1)< H(ll'[ + f) = p?%,, which is a contradiction. Hence, p* < p*,.
U A B A 2 A 2B B A B
Third, I want to show that if p* < 1, then p* < p*. Suppose for a contradiction that p* < 1 but p* = p%,. Then, for all ¢* >0,
A ASPB A A~ VB
¢4 > ¢p because 1> % and pj, > 0. Thus, I1, < I1p. But then, p}, = H(%HA + )< H(%HB + f) = p%, which is a contradiction.
(c) Let f > k. It follows directly that p;‘] =H(f)=H(k)=1 and p’;‘ = H(%HA + f)=H(k)=1 and p’; = H(%HB +f)=H(k)=
1. O

Proof of Proposition 2.

Let A > % I want to show that, if % >1- 1

Let ¢* = 4 (p*.q") = %q*p’z +4(1 — g")p; and ¢ = pp(p*,q%) = %q*p‘l; + (1 = A)(1 — ¢*)py;. From Taylor and Yildirim (2010a)

the symmetric pure-strategy Bayesian Nash equilibrium is unique.

we have that there exists at most one equilibrium that satisfies 1 > z—f >1- HE
A 2

Now, [ want to show that Z—f > 1;/ Suppose for a contradiction that z—f < % Plugging in ¢, = ¢ ,(p*.¢") and ¢}, = p(P*,q")
A A

as above, this is

1 k kK * K
24" Py + (1= g1 = Dpy,

1-4
| R % * < A
20 py +(L=g")Ap;;
which, rearranging, is equivalent to

*

Pp 1-21
Py A
- . . . Py o 1-
This is a contradiction, because we have I’Z > pj in equilibrium such that p—f > 1 while % < 1 because 4 > %
A

*

1 [ 1
——, we have —£ > 1 —
51’ i l5]
and because at most one equilibrium with this property can exist, we can conclude that the equilibrium is unique. []

Therefore we must have that z—f > % always in equilibrium. Then, if I;/ >1- in any equilibrium,

Proof of Proposition 3.
Let A > % Suppose 0 < f < k. I need to show that the probability of acquiring information weakly increases in the abstention fine
f, and that it increases strictly if 0 < ¢* <1 and p} < 1.
To do so, consider the total differential %, which is given by (where I most of the time suppress the arguments (p*, ¢g*) for ease
of notation)
dg* _d

ar ~df G(@(p*,q"))

w0 g0 W g0 9
oph df  opy df  apj, df |

=g(®(p*.q"))
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dpy _d o

F— EH(CD(P q7))
_ hor.q*y | L 204 (924 dpy 0, APy 99, dg*
— O 290, \ w47 T opy dr T g df

oy dpy;
op}, df

100, (aqbg dpy
20¢p \ oply, df

av*
and the total differential dL]f* is given by

0¢pp dg
* oq* E) " 1]

i R R
af = af o(P*.q
10y [(0p, dp% o, AP}, 0, dg*
= ho(®*.q") |52 (S22 + AU 2Ad
20¢, \0p, df  dpj, df  9dg* df
100 (0¢y WPy 0bp WPy 095 dg” |
20¢p \opy df ~ Odpy; df  oq* df '
Note that from Proposition 1 as long as 0 < f < k we have pj; =0. Thus, ¢, = ¢ and I1, =1, which implies dL; = %. To
simplify notation, let p[ _pA —pB and p=¢, =¢p= Eq p[ and I1=11, =1Ip.
Rearranging yields
. « gy (Lo (00 9y 0¢ dg*
ﬂ_h((p(p’q))[wd)(apu i) A2
s 1= hg(p*,q")3 2 22 ' '
P43 55 50
0D _ 0 _ 1 * _1 1
Moreover, o = 3P A and — Bh(k*) Thus, ;h(k*)
Lo dpn o dpp dp)
Plugging in F T TR TE d 7 becomes
dg* 5,09 97 oo dnt
T = g@p*.q") |2 ; — (A3)
df opy df  opy, df
dp*
dpf’ from above and rearranging yields
20 101 o 9Py o0 Wy (4 5 gyl ol 0g
dg g(@(P*,q%) [2 h(e(p*,q%)) (2 o, T 1) + a0 s <1 he®*.a" )3 55 5 o
ﬁ - 1 o1 oY)
1= hig(p*,q")3 55 | & a2 S
In order to evaluate dqf at f =0, recall that pU H(f) and k > 0 such that 1 f o</ k h(f )| = h(0) =0. Thus,
<
dg SP0", ¢ VB" 425 |
. (A.4)
df 05f<5 1 oMl a¢ oD o | 10<f<k
~ hgp®*, DL B [ 2L + g@(pt, g2 22 2]
To sign = d 7 )o <<k’ , I now need to derive the signs of its individual parts.
Lemma A.1. an(p¢q ) <0 for all g*.
Proof. If ¢ ,(p*.q") = pp(p*,q") = P(p*, ¢*) the probability of being pivotal is given by
= X
E n— 21 n—1-21
(p*,q") = 1-2
®".q4") ;) <“’n_1_21)¢ (1-2¢)
, (A.5)
an J

1=0

- n—1 20+1 n—2-21
1-2 .
) <l,l+l,n—2—21>¢ 1-2¢)
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The derivative of IT with respect to ¢ is

155
aH(P*zq*) c n—1 201—1 —1-21/
—_— = 21 1-2¢)"
> _gy AT (1-29)

o & \LLn-1
HT_2J n—1
-2 ; <1,l,n— 1 _21>(n_ 1= 20 (1 = 24y 22
L%J n—1
* % <l,l+1,n—1—21>(2I+1)¢21(1 20
3

=
n—1 20+1 n-3-21
-2 -2-2I 1-2 .
2 <1,1+1,n—2—21>(" (1 =29)

Rearranging,

, E=3!
otl(p*, q*) (n=1! /-1 n—1-21
=2 = (1-2¢)
27

op = DWn—1=2D"
1%2]

_ _ =D a2
2 ; l!l!(n—2—21)!¢ (=29

)

Ln
+

QI+ D2 (1 =29y~

D[

1 I'(l+1)’(n 2 20)!

(n=1!

D=3 =21 ¢2/+1(1 _ 2¢)n—3—2l

i
I MN| S
(=] [

where the first and fourth term cancel out. Therefore,

=
o(p*.q)  ~ (n—=1)!
o &1 (n—2=2D)!

(1 =292 [w _ 2]

I+1

which is negative because % -2= _1%1 <0 for all / > 0. Hence, %;’q*) <0. O

We also have that %ﬁ’q*) q which is strictly positive if ¢* > 0, and M 3 p 7 which is strictly positive because p} > 0.
I

@ _ 1

Moreover, W =305 )

is again strictly positive because p* >0 and h(y) > O for all y € [k, k).

Thus, taking all parts together, I have shown that 42 >0, i.e., the probability of acquiring information is non-decreasing

df 0<f<k
in the abstention fine f aslongas 0 < f <k.

If0<g* <1 and p* 7 <1, we can be sure that g(®(p*,q *)) > 0 and h(p(p*, ¢*)) > 0, such that 92 > 0 with strict inequality,

df 0<f<k
i.e., the probability of acquiring information is strictly increasing in the abstention fine f as long as 0 < f < k. O

Proof of Proposition 4.
To simplify notation, let g*" denote the probability of acquiring information under Voluntary Voting, and let ¢*¢ denote the proba-
bility of acquiring information under Compulsory Voting with full participation (f > k). Let l<i<tland c< JT (H A4(1,0) +15(1,0))

and ¢ > %l’[(l, 1). Then ¢ < ®(1, g(¢)) and ¢ > ®(1, g(c)), which implies q€ e€(0,1).
Recall that

a1, *C>— g€ + (1 - q*%)
and
$5(L.a"C) = 24" +(1 = (1 = 4",

Before continuing to the proof of the Proposition, I want to show that ®(g(c)) is weakly increasing in c, therefore implying that
the equilibrium is not necessarily unique if 4 > %
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Lemma A.2. ®(1, q(¢)) is weakly increasing in ¢ on (c,¢).

Proof. The derivative of ®(1,¢(¢)) with respect to the information cost cutoff ¢ is

091, q(¢ oIl ollg\ 04 0 on ollg \ 0 0
( ,fl(C)):l 4, s ﬂ_‘z_’_ 4,9 ¢B_‘i (A6)
0¢ 4 [\op,y 0¢, ) 0q o¢ opp  Opp ) 0q 0¢
where, for ease of notation, I1, =I1,(1,q(¢)), [1z =Mz, ¢(¢)), ¢4, =P 4(1,q(¢)) and ¢ = P (1, q(E)).
To sign this expression, we need to consider the individual parts. First, % = h(¢) > O forall c € (c,c). Second, %f@) = % —-1<0
and %f@) =1 >0. Third, if n is odd, T1,(1,4(6)) = T5(1,4(¢)) = TI(1,q(¢)). Then, using ¢, =1 — ¢,
o1, q(é)) n=1\n-1 5t-1 =1
M (et
A 2
and
oII(1, q(¢)) n=1\n-1 5t-1 =1
Thus, %;qf)) <0and %"’;6)) >0by ¢, >¢p. If nis even,
a4 (1,4(¢)) | dlg(1,4(8)) (n - 1> <n 525205 o
+ =(2 2, ) (5-1)ei e [#h-9 (A.9)
od, o 4 s-1)\2 A 7B [B A]
which is weakly negative by ¢4, > ¢p, and
oM, (1,4(8) = dllp(1,4q(8) n—1 <n 572 .52 ,5 >
- n_ 1) 1772 - A.10
b, T o, )5 by by |04 b5 (A.10)

which is weakly positive by ¢4 > ¢ 5. Therefore, putting all parts together, % >0. O

If A= %, we have ¢4 = ¢ and therefore &’g(é)) =0. In that case, the function ®(1, ¢(¢)) crosses the 45° line exactly once on the
interval (c, ¢), implying that the equilibrium is unique.

If 2> %, we have ¢, > ¢ for all ¢*C < 1. Therefore %

> 0. In that case, the function ®(1,q(¢)) crosses the 45° line at
least once on the interval (¢, ¢), but the equilibrium is not necessarily unique. Because % <A<landc< % (l'[ 41,0) + 15, 0)) and

c> 11'[(1, 1), we know that the function ®(1, g(¢)) crosses the 45° line at least once from above, which yields a stable equilibrium. If
the function ®(1, ¢(¢)) additionally crosses the 45° line at least once from below, this equilibrium is unstable. But then, there exists
another stable equilibrium, because the function ®(1, g(¢)) must cross the 45° line again from above.

Now, consider k; € [k, k] where k = k + «. I need to show that there exists a unique k’ € (0, % —c¢)and x €(0, %H(l, 1) —¢) such
that for all k < k’, we have ¢*¥ > ¢*C while for all k > k', we have ¢*V < ¢*C. Note that ¢*C is not affected by the voting costs,
because p*U = pj = p*l‘; =1 in any case. Thus, we can focus on how the voting costs affect g* .

First, let k = % — c. Then, under Voluntary Voting,
5

1 *
o0} 0= (3163 ) -k )i+ [ Oy
k

1
< NG -k

IA
[ ST

—k

k*V
where the second line follows from p’;V >0 and /k ' H(y)dy < k*[‘V — k, and the third line follows from H(p",‘V,q*V) < 1. Hence,

¢V =G@P}.q"")=G(e)=0<g*C.
Second,let k=0and k =« < %H(l, 1) — c. Recall that, if ij = 1 under Voluntary Voting, the probability of being pivotal is II(1, 1)
as well, as defined by equation (18). Note that because pZV =0, ¢ is increasing in ¢*¥. Thus, because % <0, %H(l, 1< %l’[(l,q*V)

for all g*V < 1. Moreover, for these minimal voting costs we must have p’;V = 1 under Voluntary Voting because k< %H(l, 1). Then,

322



L.M. Rohde Games and Economic Behavior 147 (2024) 305-337
k
1 —
o(1,g") = 5111, ¢7") — k + / H(y)dy
k

l —_
> =TI, 1) -k
S 1)

>c

where the second line uses /kk H(y)dy > 0. Hence, ¢*¥ = G(®(1,4*")) > G(c) = 0. From the assumption ¢ > %H(l, 1) follows that
gV <1.

I want to show that, for these minimal voting costs, ¢*¥ > ¢*C. Suppose for a contradiction that ¢*¥ < ¢*C. Then ¢ ,(1,4*") =
30V <@+ A1 =€) = ¢4 (1,¢°) and ¢p(1,¢*") = 3¢ < g*C + (1 = (1 = ¢°C) = p(1,*C). But then

k
] —_
cb(l,q*V)=5H(1,q*V>—k+ / H(y)dy
k

> %H(l,q*V)—E

> 1n(1,q*c)—E

2

1 * * 7
> [, ) +M(1,q") — k
=014 -k

where the second line follows from / kk H(y)dy > 0, the third line follows from I1(1, ) being strictly decreasing in ¢, and the fourth line

follows from ITp(1, g*C) > I1,(1, ¢*C). Thus, for k = ¥ = 0, we have ¢*¥ = G(®(1,¢*")) > G(®(1, 4*C)) = ¢*C, which is a contradiction
to ¢*¥ < ¢*C. By continuity of the expression above, the same holds true for k > 0 sufficiently small. Hence, we must have that, there
exists a k > 0 sufficiently small, such that for voting costs k; € [0, «], ¢*V > ¢*C.

To summarize, we so far have that there exists a x € (0, %H(l, 1) — ¢) sufficiently small such that for k; € [0, «], ¢V > ¢*C, while

for k; € [% -c, 1_ c+xl, ¢V < g*C. To complete the proof, it remains to be shown that ¢*" is decreasing as the voting costs increase
from k; € [0,x] to k; €[5 — ¢, 3 — c +x].

Lemma A.3. Under Voluntary Voting, consider an increase in the voting costs by 6 > 0, such that kl’, =k;+6 forallvoters i, and k' = k+6 < %

and Z’ =k + 6. Then the probability of acquiring information under Voluntary Voting is weakly decreasing as the voting costs increase.

Proof. Note that kf. has the CDF H' with support [k + 5,% + 6] and H'(y) = H(y — 8).17 Under the increased voting costs, let p*;’
denote the probability that an informed voter votes, with p;’ = H'(k}') = H (%H(p*’ ,q*") = 8), where p}’ >0 by kK < % Similarly, let
q*' denote the probability of acquiring information under the increased voting costs.

First, consider the case where k7 < k under Voluntary Voting (recall that k7> kby k< %). I want to show that k}" <kj+é.
Suppose for a contradiction that k*;’ > k’; + 6. Then p’;’ =H ’(k’;’ )>H' (k*[‘ +6)=H (k“[‘) = p’;. Then, by II strictly decreasing in p;,
T(p') <TI(p*). Note that k* > k and k%' > k* + 6 imply k*’ > k + 6. But then, k* = %H(pj‘) > %n(pj’) > %H(pj’) — 5> k", whichisa
contradiction to kf’ > kj + 6. Therefore, we can conclude that kj’ < kj + 6.

Note that &} < k and ky' < k% + 6 imply that &}’ < k + 5. Moreover, the assumption k' < % implies k}' > k + 6. Therefore,

k}" € (k+ 5,k + &). Then, the expected benefit of acquiring information under the increased voting costs kl’. is
54
(k) = / H'(y)dy

k¥s

17" Note that the CDF of the increased voting costs, H' first-order stochastically dominates H and, since k; represents a loss, all individuals strictly prefer H over
H'.
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kj+6

< / H(y—6)dy

k3

K
= / H(y)dy
k

=o(k?)

where the third line follows from k%’ < k% + 6. From G increasing it follows that G(®(k}')) < G (‘D(k’;)), and hence ¢* < ¢*.

Second, consider the case where k} = k under Voluntary Voting. Then, we need to distinguish two further cases:
M kY < k + 6. Then, the expected benefit of acquiring information under the increased voting costs K is
154
O(ky') = / H'(y)dy

k¥s

k+6
k
= / H(y)dy
k

k

< -H(p*,q") -k + / H(y)dy
k

N =

=O(ky)
Again, from G increasing it follows that G(®(k})) < G (®(k?})), and hence ¢*’ < g*.
i)k} = k+6> k. Then p}’ = p}; = 1. Suppose for a contradiction that ¢’ > ¢*. Then ¢’ = %q*’ > %q* = ¢, and hence I1(p*', ¢*') <
II(p*, ¢*). But then, the expected benefit of acquiring information under the increased voting costs k,’, is

k+6
* 1 * * T
o) = 1", q") = (k+8)+ / H'(y)dy
k+o
k+6
1 * *® T
<5H(p ',q")—k+/H(y—5)dy
k+é
k

1 % % s
<§H(p .q )—k+/H(y)dy
k

=D(k?)

where the third line follows from II(p*’, ¢*’) < II(p*, ¢*). But this implies G(fb(k’;' )) < G(@(k})) which is a contradiction to q*' > q*.
Therefore, we need to have ¢*' < ¢* in this case as well.

To summarize, we have in all cases that CD(k’;’ )< <I>(k>;) such that ¢* < ¢*, i.e., the probability of acquiring information under
Voluntary Voting weakly decreases as the voting costs increase from k; to kl’. =k; + 6 for all voters i. []

From Lemma A.3 it follows that ¢*¥ weakly decreases as the voting costs increase from k; to k,’. =k; + 6. All in all, T have shown
that there exists a k € (0, %H(l, 1) —¢) sufficiently small such that for k; € [0, k], ¢*¥ > ¢*C, while for k; € [% —c, 2 —c+xl, ¢ < g*C.
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Moreover, ¢*V is decreasing as the voting costs increase from k; €[0,x] to k; € [% -c, % — ¢ + «]. Therefore, we can conclude that
there exists a unique threshold k € (0, % —¢), such that ¢*V = ¢* when k; € [k, k + k], and ¢*V > ¢*C for all k < k while g*¥ < g*C

forall k<k. [

Proof of Proposition 5. _
Let % < A< 1. Again, let ¢*C denote the probability of acquiring information under Compulsory Voting with f > k. Letc > %H(l, 1),

which implies ¢*C < 1, and let ¢ < i (M4(1,0) +T5(1,0)), which implies g*C > 0. The voting probabilities are

Pa(.g") = 34" +i(1—q")

and
Pa(la") = 24" +(1= D1 = "),

Now, consider an increase in the bias of uninformed voters, such that A’ > 1 > % Let ¢*C’ denote the probability of acquiring
information under the increased bias A’. I want to show that, in any stable equilibrium, ¢*¢’ < ¢*C. To do so, I will show that ®(1, g(¢))
is decreasing in A for all ¢, such that ¢* < ¢*.

Recall that for any ¢, the expected benefit of casting an informed vote under Compulsory Voting with f > k is

@(1,4(8) = }‘ (TT4(1,q(8)) + T 5(1,4(6))) -
Then

000La®) _1[(My Mg\ 904, (9T 0Ty ) 00
oi 4 |\ogp, " 9p,) ox opy  odg) 04 |

From the proof of Lemma A.2 (equations (A.7) - (A.10)) and because ¢, > ¢ 5, we have

opy Pk
w > 0. Moreover, % =1-¢(&) and ";Lf = —(1 = q(¢)). Thus, ®(1,q(¢)) is strictly decreasing in A for all ¢ € [¢,7). At T, d(1, 1)
B

is constant in A.

Therefore, an increase in A corresponds to a downwards rotation of ®(1, g(¢)) around ¢. This means that for any A’ > A, we have
@'(1,q(¢)) < @(1,q(¢)). Hence, we can conclude that, in any stable equilibrium, i.e., where the function ®(1, ¢(¢)) crosses the 45° line
from above, the new intersection for A’ > 4 is at ¢/ < ¢*, and hence ¢*¢’ < ¢*C. If the function does not cross the 45° line anymore
because ®'(1,0) < ¢, then ¢*“’ =0< ¢*C. [

fmA(ql;tl(f)) + oMpg@) 0, and that dng(l.q(é)) +

Proof of Proposition 6.

Let 4= 1. Under Compulsory Voting with f >k, b.1,q)=1- %q* and ¢5(1,9%) = %q*. Hence, ¢p,(1,0)=1 and ¢5(1,4") =0.
Therefore, I1,(1,0) =I15(1,0) = 0, which in turn implies ®(1, 0) = 0. Therefore, for any ¢ > 0, we have ®(1,0) < c. Therefore, ¢€=0
is an equilibrium. []

Proof of Proposition 7.

Let 0 < f < k. I want to show that expected social welfare weakly decreases in the abstention fine f and decreases strictly if
0<g* <1 and pj <1. Recall that 0 < f < k implies p;; = 0. Let pj = p), = p}, denote the equilibrium probability of voting for
an informed individual. Note that then ¢ = ¢4 = ¢ = %q* p’; and therefore I1, = IIz = II. Also recall from Proposition 3 that
dg*
df lo<f<k
probability of voting is increasing in the abstention fine f as well.

> 0, with strict inequality if 0 < ¢* < 1 and p} < 1. Before I proceed to the proof of the Proposition, I need to show that the

dp} . L. o * 5
4. — > p .
Lemma A.4 17 losy<i 2 0, with strict inequality if 0 < ¢* < 1 and p} <1

dp*
Proof. From the proof of Proposition 3 (equation (A.3)), and dp—}’ lo<s<k =0, we have

dg* ooy 00 477
=g(@(P", N2~ —.
df apy df
dp* * dp*
It is clear that —L < 0 leads to a contradiction to < > 0. Hence, we can conclude that 21 >0.If0<g*<1and p? <1, we
df df df lo<s<k I
dg* dr . - .
have a7 > 0, and hence we must have 17 lo<r< > 0 with strict inequality as well. []
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Now, I need to show that expected social welfare is always weakly decreasing in the abstention fine f, and is strictly decreasing

if 0 < ¢* <1and pj <. To do so, consider the total differential M, which is given by

W@ ) _ [ 1o [0g da*  op 9P
df 129¢ aq* df " op; df

+4q* H(p ‘”ﬁ*‘”’z (p”“E
e
kh(k)dk — g* ks h(k'; i
df (k)dk — g* k7 h( )—f

—c*g(c* )ﬁ]

First, consider the case where 0 < ¢* <1 and 0 < p* 7 <L Then, using that h(k*) and 49— h(c*)%, the previous equation

can be rewritten as

dw (p*.q") n ey L oI [ 99 da”  0g 9P
df Jo<er<t |7 P129¢ [ogr dar T opt df
0<p”;<1
% - k" -1
+4q* df[ (p*.q") - ]+p’df[ (p*.q")—c*

i K ps — /H(k)dk

=n[**1_n[a¢dq+a¢ﬂ
20¢ [og* df ~ op} df
*pl
_f["ﬁ ’df” 10

where the second equality follows from the fact that pj <1 implies k} = II‘I(p* q*)+ f and 0 < ¢* < 1 implies ¢* = ®(p*, ¢*) =
/ H(k)dk Then, using that —¢ <0 and L > ( and dq >0 for all 0 < ¢* <1 and 0 < p} < 1, we have directly that dWqu) <0.

To show that otherwise, %f‘“ <0, con51der three separate cases. Also recall that by k < 5, we have py > 0.

(i) g*=0 and0<p7 < 1. Then

_ _ o
1
dw(p*.q") dg” ( 1,
awe.q7) - (L “‘,*—k*)— H(k)dk
s P vl AT &
0<p7<1 k
- - "
U - / H(k)dk A12)
=n — — .
ar | 7h
k
where the second equality follows from the fact that pj < 1 implies k7 = %H(p*,q*) + f. Because % > 0, we can conclude that
dw®*.q%)
i <0.

dW(P )

(i) ¢* =0 and p* ; = 1. Then k* =k<1 H(p ,q") + f. If this holds with equality, is the same as in equation (A.12). If in-

stead, k < > Inp*, ¢*) + f with strict inequality, we have g(p(p*, ¢*)) = g@I(p*, g*) + f) = 0, and hence, from the proof of Proposition 3
(equation (A.4)), 4 = 0, such that #X -0 —,

K* —
(iii) 0 < ¢* <1 and p} = 1. Then ¢* = ®(p*,¢") = /& ! H(k)dk, but again ki=k< %H(p*,q*) + f. If this holds with equality,

WP 4" g the same as in equation (A.11). If instead, k < %H(p*, q*) + f with strict inequality, we have by the same argument as in
. dg* _ dy dw (p*.q*) _
(ii) that a7 = 0 and, moreover, a7 = 0, such that = 0.
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All in all, I have shown that dw+;’q*) <0, with strict inequality if 0 < ¢* < 1 and 0 < pj <Il. O

Proof of Proposmon 8.
Letc< < (H 4(1,0)+I15(1, 0)) and ¢ > H(l 1). I want to show that Compulsory Voting with a high abstention fine f > k strictly

reduces expected social welfare compared to Voluntary Voting. Let ¢*¥ denote the equilibrium probability of acquiring information
under Voluntary Voting, and c* the corresponding equilibrium information cost threshold. Analogously, let ¢*C denote the equilib-
rium probability of acquiring information under Compulsory Voting with a high abstention fine f > k, and ¢*C the corresponding
equilibrium information cost threshold. Recall that if % <Ai<l,e< % (H 4(1,0) +T15(1, 0)) and ¢ > %1’[(1, 1) imply ¢*€ € (c,c). This in
turn implies ¢*€ = ®(1,4*C) = % (M4, q*C) +Mp(1,4%C)). If A= 1, we have from Proposition 6 that g* =0 is an equilibrium. Then
¢*¢ < ¢*¥. Moreover, ¢ > %H(l, 1) implies ¢*C < 1 for A= 1 as well. Note that because ¢ < i (M4(1,0) +T5(1,0)) < % = %H(p’;V,O),
we also have ¢*¥ > c.

Note that if ¢* = ¢*C = ¢*, i.e,, ¢*V = ¢*C = ¢*, we must have ®(1,4*) = ®(p;",¢*), and hence U(1,¢*) — U(p*".,q*) =

- fkk kh(k)dk which is clearly negative. Therefore, consider now the remaining two cases.

(i) Suppose ¢*¥ < ¢*C. This implies ¢*¥ < 1, i.e., ¢*¥ € (c,¢), and hence

k*V
e = o ,q*V)=( neY .-k ) p / H(k)dk.
Then,
; C*C
UQ@,q)-u@e.¢")=q¢“0Q1,q) - / kh(k)dk — / cg(c)de
k oV

-¢" o .q¢")
k

=q*c®(1,q*c)—/kh(k)dk *C *C+C*Vq*V
k

/G(c)dc— VoV . q")

oV
%
< —k+ /H(k)dk+c*c il
k
%
= —k+ /H(k)dk+c*c
k
) k*V
( e ¢y - k*V /H(k)dk
%
< —k+c*€ n(p, ,q*V)—ij+/H(k)dk
54
< H(p, .q")
1

= 7 (M,.g") +T5(1,4°)) - n(p, 4"
where I use integration by parts as well as the fact that G(c) < 1 for all ¢ and H (k) < 1 for all k. To see that the expression in the last line
is strictly negative, first note that ¢(p} ,q*V) = 1q*Vp; lq*V < lq*c +(1 =1 =-g*C)=¢p1,q°¢) <P, (1,¢*C). Second, recall

that (from Taylor and Yildirim, 201 Oa), d < 0. Third, recall from Lemma A.1, that, in the case where I1, =1z =1II we have E <0
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as well. Fourth, recall that TT,(1,¢*C) < TIz(1,¢*C). Taking all these observations together, we have i (M4, q*C) + Hp(1,¢%%)) <
—HB(I q*€) < l'[(p[ V. q*V). Therefore, U(1,4*C) < U(p*V,¢*V) if ¢*¥ < ¢*C.

(ii) Suppose ¢*¥ > ¢*C. Because 0 < g*V < 1 we have

k*V
c*Vscb(ij,q*V)=< ne” . ¢ k*V /H(k)dk

which holds with equality if ¢*¥ € (c,0).

Then,
z
U.g*)-U@*.q") = ¢*“@(1,4*) - / kh(k)dk + / cg(c)de
k cxC
-q" o .q")

k
=q*“®(1,4*) - / kh(lydk +¢*V g = c*“q*¢
k

oV

/G(c)dc— VoV .q")

e
% oV

—/kh(k)dk—/G(c)dc
k *C

which is clearly negative. Thus, U(1,¢*C) < U(p*V,¢*) if ¢*V > ¢*C as well.
All in all, from U(1,4*¢) < g(p*V,q*V) follows directly that expected social welfare is strictly lower under Compulsory Voting
with a high abstention fine f > k than under Voluntary Voting. []

Proof of Proposition 9. _
Let % <A<landc< % (HA(I, 0)+115@1, 0)) and ¢ > %H(l, 1). Consider f > k. I want to show that, for any stable equilibrium, ex-

pected social welfare is strictly decreasing in the bias A of uninformed voters. Recall from Proposition 4 that ¢ < i (H 4(1,0) +115(1, 0))

and ¢ > %l’[(l, 1) imply ¢* € (¢, ¢). This in turn implies ¢* = ®(1, ¢*). Then

dW(l,q*) dg* L 00(1,g%) dg* v s.dc®
i ( @(1,4%) + 4" o7 di c"g(c)

_ (0000 da*
=M\ T W

where the second equality follows from ¢* = ®(1,4*) and ‘3

dG(c

d £
=g(c")gT

— - From Lemma A.2 we have %j’*)

>0for/1>%.

Moreover, recall from Proposition 5 that ¢* is strictly decreasing in 1 in any stable equilibrium. Therefore, d%i‘q*) <0. O
Appendix B. A simple benchmark model

The following simplified model is the most parsimonious version of the model and achieves the same results as the main model
while allowing for a more intuitive understanding of the mechanisms driving the results, which is why it can be considered a bench-
mark model.

There are n > 3 individuals i € {1,2,...,n} who have to make a collective policy decision x from the set of alternatives X = { A, B}.
The outcome is determined by simple majority rule. In case of a tie, both alternatives are chosen with equal probability.

Let r; € X denote the alternative which is strictly preferred by individual i.'® The preference r; of individual i is assumed to be
stochastically independent of the preference r; of individual j # i. Ex-ante, an individual is equally likely to favor each alternative,
i.e., preferences are neutral. An individual is initially uninformed about her preferred alternative r; and she does not automatically

18 1 rule out the possibility that an individual is indifferent between the two alternatives.
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Table B.2
Ex-post payoff of individual i.

Participate Abstain
Informed Hx=r}—(c+e) Lx=r)-¢-f
Uninformed I{x=r}—-¢ x=r}-f

observe r; at the interim stage. If she wants to learn which alternative she prefers, she can acquire a costly, perfectly informative
signal that reveals r;. Let ¢; denote the stochastic information costs of individual i. For each i, the information costs ¢; are drawn
independently from the cumulative distribution function (CDF) G which is the same for all individuals and has the support [c,c]
where 0 < ¢ <c. Let g denote the probability density function (PDF) associated with G and assume that g is positive on all of the
support. The information costs c; of individual i are assumed to be stochastically independent of her preferred alternative r;, and of
the information costs ¢; of individual j #i.

Let € denote the voting costs, i.e., the cost of casting a ballot, which are deterministic and the same for all individuals. The voting
costs are assumed to be known by each individual when they make their decision to acquire information. Therefore, the information
acquisition decision and the voting decision can be treated as a bundle.

In order to incentivize participation, abstention is sanctioned with a fine f. I will call the case without a fine “Voluntary Voting”,
and the case where f > 0 “Compulsory Voting”.

If individual i’s preferred alternative r; is chosen collectively, her utility is normalized to 1. If the other alternative is chosen, i’s
utility is normalized to zero. Table B.2 summarizes the ex-post payoff of an individual i, where 1{x =r;} is an indicator function that
takes the value 1 if the collective outcome x is equal to i’s preferred alternative r; and zero otherwise.

For an informed individual, it is a weakly dominant strategy to vote sincerely for her preferred alternative. Therefore, if an
individual is informed, she participates and votes for her favored alternative. For an uninformed individual, I assume that if she
participates, she casts a valid vote and does not spoil her ballot.'®

The timing of the game can be summarized as follows:

1. For each individual i € {1,2,...,n}, nature draws the information costs c; € [c,c]. Nature also draws i’s preferred alternative r;
from the set of alternatives X with Pr(r; = A)= Pr(r;=B) = %

2. Each individual privately observes her information costs ¢; and the voting costs ¢, but not her preference r;.

3. Information stage: All individuals simultaneously decide whether to acquire information or not. The decision is private information.
If individual i acquires information, she privately observes her preference r;.

4. Voting stage: All individuals simultaneously decide whether to vote or abstain.

. The collective policy outcome x € X is realized by simple majority rule.

6. Payoffs are realized.

9]

First, let us derive the expected benefit of casting an informed vote. The expected payoff of casting an informed vote depends on
the probability of being pivotal, which in turn depends on how many other voters participate. Individual i is pivotal only if her vote
creates or breaks a tie. In both cases, she gains Lin expected utility. Let I1(p) denote the probability that individual i is pivotal if all
others participate with probability p and let B(p) denote the expected benefit of casting an informed, pivotal vote, which is

B = 3T1(p) ®.1)

where B(p) < % for all p € [0, 1]. From the perspective of individual i, it does not matter whether the other individuals who participate
are informed or not: If they are informed, they vote for their preferred alternative and i knows that they favor each alternative with
probability 1/2. If they are not informed, they also vote for each alternative with probability 1/2. Therefore, from Borgers (2004),
the probability that individual i is pivotal is

n—1

op)=Y (”7 ‘)p’(l () (B.2)

=0
where

N

5) if [ is odd
(B.3)
N
(L)(E) if I is even
2

19" As explained for the main model in Section 3, the results of my analysis continue to hold if some uninformed voters spoil their ballot, as long as at least some
uninformed voters cast a valid vote.
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is the probability that i is pivotal, conditional on / < n— 1 other voters participating. Borgers (2004) shows that I1(p) is differentiable
and strictly decreasing in p for all p € (0, 1). Intuitively, the higher the probability with which each individual participates, the less
likely it is that i will be pivotal.
If all other individuals participate in the election, the benefit of casting an informed, pivotal vote is
(',',;1) (%)n if n is odd
B(1)=4 =2

(2’_1) <l>n if n is even.
11/\2

(B.4)

Next, let us derive the expected benefit of casting an uninformed vote. It is easy to see that, as in the main model in section 3, if
individual i does not know which alternative she prefers but nevertheless casts a valid vote, her expected benefit of being pivotal is
zero. Because an uninformed voter casts a valid vote, she has to select either A or B without knowing which alternative she favors.
If an uninformed voter i casts a pivotal vote for A, she knows that with probability %, she indeed favors A and her expected utility

increases by % But with probability %, she favors B and her expected utility decreases by % The same logic applies if voter i casts a
pivotal vote for B. Because an uninformed voter who participates in the election is indifferent between selecting alternative A or B,
I assume that she flips a fair coin, i.e., that she casts a valid vote by selecting one of the two alternatives with equal probability.

In the following, to characterize the equilibrium, I will consider two different cases: first, the case of a small abstention fine (or no
abstention fine) 0 < f < ¢, where only informed individuals participate, and second, the case of a high abstention fine f > ¢, which
achieves full participation.?°

B.1. Voluntary voting and compulsory voting with a small abstention fine

Let 0 < f < €. Because the expected benefit of casting an uninformed vote is zero and voting is costly, uninformed individuals
abstain. Thus, an individual / with information costs ¢; acquires information about her preferred alternative and votes accordingly if
and only if

¢ <B(p)—e+f (B.5)

and remains uninformed and abstains otherwise.?! Hence, individual i acquires information only if her information costs are suffi-
ciently low, which yields the following equilibrium result:

Proposition B.1. The unique symmetric Bayesian Nash equilibrium under Voluntary Voting with f =0 or under Compulsory Voting with a
small abstention fine 0 < f < € has the following properties:

() If ¢+ € — f < B(1), all individuals acquire information about their preferred alternative r; and vote for this alternative.
@) Ifc+te—f> %, all individuals remain uninformed and abstain.

(i) Otherwise, i.e., if c+e— f < % and ¢ + € — f > B(1), there exists a unique equilibrium cutoff value c* € (c+&— f,c+¢€— f) such
that an individual i with information costs c; acquires information about her preferred alternative r; and casts her vote accordingly if and
only if ¢; < c* — e + f, and abstains otherwise.

Let p* denote the equilibrium probability that individual i casts an informed vote, where

Pr=Pr(c;Sc*—e+ f)=G(c* —e+ f) (B.6)

and 1 — p* is the equilibrium probability that an individual does not acquire information and abstains from the election. The effects
of the voting costs € and of the abstention fine f on the equilibrium probability of casting an informed vote are straightforward:

Remark B.1. Let 0 < f < . Then the equilibrium probability of casting an informed vote is
(i) weakly decreasing in the voting costs £ and
(ii) weakly increasing in the abstention fine f.
In an interior equilibrium, both relationships are strict.

Intuitively, an increase in the voting costs £ makes it more likely that the participation cost of individual i, which are her infor-
mation costs ¢; plus the voting costs €, exceeds the benefits of casting an informed, pivotal vote and therefore make it less likely for
her to become informed. An increase in the abstention fine f makes it more expensive for i to remain uninformed and abstain and
therefore makes it more likely for her to become informed and vote accordingly.

20 In the case where f = ¢, uninformed individuals are indifferent between abstaining and participating. If we suppose that the voting costs ¢ are a random variable
which is drawn from a continuous probability function, this is a probability zero event and therefore does not need to be considered.

21 Note that if condition (B.5) holds with equality, individual i is indifferent between getting informed or not. I assume here that in that case, i acquires information.
Because this is a probability zero event, it does not matter for the further analysis.
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From Remark B.1 follows directly that the probability of casting an informed vote is strictly higher under Compulsory Voting
with a small abstention fine 0 < f < € than under Voluntary Voting. Because casting an uninformed vote is strictly dominated by
abstaining under Compulsory Voting with a small abstention fine 0 < f < ¢, incentivizing participation at the same time incentivizes
information acquisition.

B.2. Compulsory voting with a high abstention fine

Let f > e. Now, uninformed individuals participate in the election, and we have full turnout. The expected benefit of casting an
informed, pivotal vote under full participation is given by B(1). Recall that the expected benefit of casting an informed, pivotal vote
B(p) is strictly decreasing in the probability of voting p, such that B(1) is its lowest value. Thus, under full participation, an individual
i with information costs c¢; acquires information about her preferred alternative and votes accordingly if and only if

¢, < B(1) (B.7)

and remains uninformed but casts a random vote otherwise. Thus, we have the following equilibrium result:

Proposition B.2. The unique symmetric Bayesian Nash equilibrium under Compulsory Voting with a high abstention fine f > ¢ has the
following properties:

() If ¢ < B(1), dll individuals acquire information about their preferred alternative r; and vote for this alternative.

(i) If ¢ > B(1), all individuals remain uninformed but cast a random vote.

(iii) Otherwise, if ¢ < B(1) <, all individuals participate, but an individual i with information costs c; acquires information about her
preferred alternative r; and votes accordingly if and only if ¢; < B(1), and remains uninformed but casts a random vote otherwise.

Hence, although an individual always participates in the election, an individual does not necessarily acquire information. Let ¢*
denote the equilibrium probability that individual i acquires information, where

q" = Pr(c; < B(1)) = G(B(1))

and 1 — ¢* is the probability that an individual participates in the election without acquiring information.??> Note that neither the
voting costs € nor the level of the abstention fine f affects the equilibrium probability of acquiring information anymore.

The following Proposition shows that — in contrast to a small abstention fine 0 < f < & — a high abstention fine f > ¢ does not
necessarily incentivize information acquisition, which is the central result of this analysis.

Proposition B.3. Let ¢ < B(1) < c. There exists a unique voting costs threshold £ € (0, % —¢) such that for all € < & Compulsory Voting with
a high abstention fine f > € strictly reduces the probability of acquiring information, while for all € > £ it strictly increases the probability of
acquiring information compared to Voluntary Voting.

The effect of a high abstention fine f > ¢ on information acquisition depends on the voting costs: Compulsory Voting with
a high abstention fine f > ¢ increases the probability that an individual acquires information only if the voting costs are high,
but reduces the probability that an individual acquires information if the voting costs are low. In the latter case there are some
individuals who would have acquired information under Voluntary Voting, but rationally decide not to acquire information anymore
under Compulsory Voting. Moreover, it follows from Proposition B.3 that, in the limit, as € — 0, it is never possible to incentivize
information acquisition with an abstention fine. Instead, Compulsory Voting then always reduces the probability that an individual
acquires information compared to Voluntary Voting.

Intuitively, the result from Proposition B.3 can be explained as follows. High voting costs ¢ > & allow only individuals with
sufficiently low information costs to participate in the election under Voluntary Voting. As soon as the high abstention fine f > ¢ is
introduced, the voting costs do not play a role in the voting decision anymore, as they are fully compensated for by not having to
pay the abstention fine. Now consider a marginal individual whose information costs are low but, in sum with the voting costs, are
just too high for her to vote under Voluntary Voting. Then, under Compulsory Voting, the expected benefits of casting an informed
vote — despite being reduced due to the negative externality of voting — exceed the information costs. Hence, the marginal individual
acquires information and votes accordingly. As a result, with sufficiently high voting costs, there are some individuals who abstain
under Voluntary Voting, but cast an informed vote under Compulsory Voting.

In contrast to that, low voting costs € < £ allow even individuals with high information costs to participate in the election under
Voluntary Voting. Now consider a marginal individual whose information costs are high, but just sufficiently low so that this individual
acquires information and votes under Voluntary Voting. Under Compulsory Voting, however, full participation reduces the expected
benefit of casting an informed vote, and her information costs exceed the expected benefit of casting an informed vote. Hence, the

22 Note that p* and ¢* both denote the equilibrium probability that an individual acquires information and votes accordingly. But the complementary events are
different: Under a small abstention fine 0 < f < ¢, 1 — p* is the equilibrium probability that an individual does not acquire information and abstains from the election.
Under a high abstention fine f > & with full turnout, 1 — ¢* is the equilibrium probability that an individual does not acquire information but participates in the
election by casting a random vote.
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Effect of the Abstention Fine on Information Acquisition
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Fig. B.2. The effect of an abstention fine 0 < f < 0.5 on the equilibrium probability of acquiring information for different voting costs € € {0.4,0.25,0.1}. The
information costs are uniformly distributed on the interval [0, 1]. There are n =9 individuals in the electorate.

marginal individual will not acquire information under Compulsory Voting anymore. As a result, with sufficiently low voting costs,
there are some individuals who acquired information and voted accordingly under Voluntary Voting, but remain uninformed and
cast a random vote under Compulsory Voting.

Fig. B.2 shows the effects of an abstention fine f on the equilibrium probability of acquiring information for different voting
costs and illustrates the results from Remark B.1 and Proposition B.3: As long as the abstention fine f under Compulsory Voting is
sufficiently small to not exceed the voting costs £, Compulsory Voting does not achieve full participation but increases the equilibrium
probability of acquiring information compared to Voluntary Voting. As soon as the abstention fine f exceeds the voting costs €, such
that full participation is reached, Compulsory Voting increases the equilibrium probability of acquiring information compared to
Voluntary Voting only when the voting costs are sufficiently high. For small voting costs, Compulsory Voting with full participation
reduces the equilibrium probability of acquiring information compared to Voluntary Voting.

B.3. Welfare

To analyze how the introduction of an abstention fine affects expected social welfare, we again need to distinguish the two cases
of a small abstention fine 0 < f < £ and a high abstention fine f > ¢.

Recall that if f < €, only informed voters participate. Then, the expected utility of an individual consists of the expected utility
given that the individual acquires information and votes accordingly, plus the expected utility given that the individual does not
acquire information and abstains. Hence, expected utility is given by (adapted from Borgers, 2004)

cF—e+f c
voh= [ [3+B0n-celsoncr [ (-]
c c*—e+f
c*—et+f
=S+ [BeH -] 5 - / eg(e)de — (1= p"). .8)

€

Because from the perspective of individual i, all other voters are equally likely to vote for A or B, her expected utility from the
election result is .. In addition, if voter i participates in the election, she receives the expected benefit of casting an informed, pivotal
vote B(p*) but pays both the voting costs € and her information costs ¢ < ¢; < ¢* —e + f. If voter i does not participate, she pays the
abstention fine f. Note that, using integration by parts, equation (B.8) can be simplified to

c*—e+f
UG =3 - [BeH -5+ / Gle)de - f.

Under the assumption that the expected revenue generated from the abstention fine is re-distributed to the individuals, expected
social welfare can be written as

ct—e+f

W) =n %+[B(p*)—6]p*— / cg(eyde | (B.9)
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Proposition B.4. Let 0 < f < e. Then expected social welfare is weakly decreasing in the abstention fine f. In an interior equilibrium, it is
strictly decreasing.

This result is in line with the result by Borgers (2004), and relies on the same intuition®: Because of the negative externality of
voting, the expected benefits of acquiring information and voting are decreasing as participation increases in response to an increase
in the abstention fine. At the same time, both information and voting costs increase. Thus, smaller expected benefits and higher
overall participation cost imply a reduction in expected social welfare.

If f > &, all individuals vote, but not all acquire information. Then, the expected utility of an individual consists of the expected
utility given that the individual acquires information and votes accordingly, plus the expected utility given that the individual does
not acquire information and casts a random vote. Hence, expected utility is given by (again adapted from Borgers, 2004)

B(1)

U(g*) = / [%+B(l)—c—£] gle)de + [%—6] g(c)de
. B(1)
B()

= % —e+ B(l)q* — / cg(c)de. (B.10)

<

Because from the perspective of individual i, all other voters are equally likely to vote for A or B, her expected utility from the election
result is . In addition, voter i always participates in the election and pays the voting costs ¢, but she receives the expected benefit
of casting an informed, pivotal vote B(1) only if she acquires information. In that case, she pays her information costs ¢ < ¢; < B(1).
Note that, using integration by parts, equation (B.10) can be simplified to

B(1)

U(q") = % —e+ / G(c)dc.

€

Because under full participation, no individual pays the abstention fine, expected social welfare under Compulsory Voting with a
high abstention fine f > ¢ can be simply written as

W(g")=nU(q").

Proposition B.5. Whenever Voluntary Voting does not achieve full turnout, the introduction of a high abstention fine f > ¢ strictly reduces
expected social welfare compared to Voluntary Voting.

Because Compulsory Voting with f > € induces full turnout, the expected benefits of casting a pivotal, informed vote are smaller
under Compulsory Voting with f > & than under Voluntary Voting, as long as there is less than full turnout under Voluntary Voting.>*
Moreover, the overall voting cost is higher.

Recall that Compulsory Voting with a high abstention fine f > ¢ does not necessarily increase the probability of acquiring in-
formation compared to Voluntary Voting, but might instead reduce information acquisition if the voting costs are sufficiently small
(Proposition B.3). On the one hand, if Compulsory Voting with f > ¢ increases the probability of acquiring information compared to
Voluntary Voting, it also increases the overall information cost. Then the same logic applies as for the intuition of Proposition B.4:
Smaller expected benefits and higher overall participation cost imply a reduction in expected social welfare. If on the other hand,
Compulsory Voting with f > ¢ reduces the probability of acquiring information compared to Voluntary Voting, it also reduces overall
information cost. Proposition B.5 shows that the reduction in benefits always outweighs the reduction in overall information cost,
such that welfare overall decreases.

Appendix C. Proofs for the benchmark model

Proof of Proposition B.1.

(i) and (ii) follow directly from everything that has been stated before.

(iii) Letc+e— f < % and ¢+ € — f > B(1). A voting strategy takes the form ¢ : [c +&— f,c+€ — f]1— {0,1} where ¢; =0 means
that individual i abstains and ¢; = 1 means that i casts an informed vote for her favored alternative r;. An equilibrium voting strategy
must be a cutoff strategy (as in Borgers, 2004) and there must be a common cutoff value ¢ such that, for all individuals i € {1,...,n},

23 Bérgers does not consider an explicit abstention fine, but considers Compulsory Voting to be an exogenous increase in the voting costs threshold to ¢, such that
all individuals vote. Then, however, if ¢ > ¢*, some individuals vote although their cost exceeds the expected benefits of doing so. This yields an additional negative
effect in Borgers’ model, which does not occur in my case, where the abstention fine endogenously increases the equilibrium voting costs threshold.

24 Note that if Voluntary Voting already achieves full turnout, the introduction of the abstention fine affects neither turnout nor information acquisition, and expected
social welfare remains constant.
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o,=1if ¢; <¢é—e+ f, and o; = 0 otherwise. For any cutoff value ¢, the probability that individual i votes as implied by the cutoff
voting strategy, is

PE)=Pr(c;<é—e+ f)=G(E -+ f).

Note that p(é) € [0, 1] where p(¢)=1if é>c+¢e— f and p(é) =0 if ¢ < c + € — f. Through the equilibrium voting probability p(¢),
the equilibrium benefit of voting B(p(¢)) is fixed and defines the cost threshold for which each individual participates. A value ¢ is a
threshold for an equilibrium cutoff voting strategy if and only if B(p(¢)) =éforée(c+e—f,c+e— f)or B(p(&)) <éifé=c+e— f
or B(p(¢)) > ¢ if ¢ =c+ e — f. For existence and uniqueness of such an equilibrium threshold, we need to show that B(p(¢)) is
differentiable and strictly decreasing in ¢ on the interval (c + € — f,c + & — f) (Borgers, 2004). Then, the function B(p(¢)) intersects
with the 45° line exactly once on the interval (c + € — f,c + & — f), so that we have exactly one point where B(p(¢)) = ¢. We already
know that B(p) is strictly decreasing in p and that p = G(¢ — € + f). We can conclude from the fact that p is strictly increasing in ¢
because % =g(é—e+ f)>0foréin(c+e— f,c+e— f)that B(p(¢)) is indeed strictly decreasing in ¢ on this interval. [
Proof of Remark B.1.

Let0< f<e.

(i) Consider an increase in the voting costs, such that £ > £. Let p*’ denote the equilibrium probability of voting under the
increased voting costs ¢/, and ¢*' the corresponding equilibrium information cost cutoff value. I want to show that p* < p*, with
strict inequality if p* € (0,1). If p* = 1, it is obvious that p* < p*. Therefore, consider now the remaining two cases p* = 0 and
p*e(0,1).

First, consider p* =0. Then ¢c* =c+¢e— f > % Then, for any ¢/ > we have c +¢&' — f > %, such that p*’ =0 as well.

Second, consider p* € (0,1), i.e., ¢* € (c+¢& — f,c+&— f). Recall that then ¢* = B(p*). Now I want to show that ¢*’ > c¢*. Suppose
for a contradiction that ¢*' < ¢*. By the equilibrium definition of ¢* and B(-) strictly decreasing, this is equivalent to p*’ > p*, which,
by the equilibrium definition of p is equivalent to G(c* — &’ + f) > G(c* — € + f). By G(-) strictly increasing, this is equivalent to
c* —c* > ¢’ — e. The left-hand side of this inequality is strictly negative, whereas the right-hand side is strictly positive, which yields
a contradiction. Hence, we must have that ¢*/ > ¢*. By the equilibrium definition of ¢* and B(-) strictly decreasing, this is equivalent
to p* < p*.

(ii) Next, I need to show that the equilibrium probability of casting an informed vote, p*, is weakly increasing in the abstention
fine f, with strict inequality of p* € (0, 1). If p* = 0, it is obvious that p*’ > p* for any f’ > f. Therefore, consider now the remaining
two cases p* =1 and p* € (0, 1).

First, consider p* = 1. Then ¢* =¢ + & — f < B(1). Then, for any f’ > f we have ¢ + £ — f’ < B(1), such that p*’ =1 as well.

Second, consider p* € (0,1), i.e., ¢* € (c + & — f,c + & — f). Recall that then ¢* = B(p*). In equilibrium,

dp*
daf

where, again from the implicit definition of c¢*,

=g(c"—e+f) [—+1]

de* _ 9B(p) [dG(c* —e+f)de* + 0G(c* —e+ f)

df = ap dc* df of
Rearranging,
IB(p) 0G(c*—e+f)
de* _ op of
df - 1 — 9BW) IG(c —e+/)
ap dc*
aB
(et —e+f)

1- ‘)B(p)g(c —e+f)

03(1))

such that from <0 and g(c) >0 for c € (c,c), we have e (=1,0). Therefore, d” >0forallc*e(c+e—-f,c+e—f). O

Proof of Proposition B.2.

(i) and (ii) follow directly from everything that has been stated before.

(iii) Let ¢ < B(1) < c. A voting strategy takes the form o : [¢,c] — {0, 1} where ¢; = 1 means that individual i acquires information
and hence votes for her favored alternative, and ¢; = 0 means that individual i remains uninformed and randomly votes for each
alternative with equal probability.

The equilibrium voting strategy is a cutoff strategy with a common cutoff value ¢ such that ¢; = 1 if ¢; < ¢ and o; = 0 otherwise.
In particular, a value ¢ is a threshold for an equilibrium cutoff voting strategy if and only if B(1) =¢ for ¢ € (¢,c) or B(1)<¢éif é=c¢
or B(1)>¢if ¢ =c. If ¢ < B(1) <, the function B(1) crosses the 45° line exactly once on the interval (c,c) because B(1) is simply a
constant function. Therefore, we can conclude immediately that the equilibrium cutoff value exists and is unique. []

334



L.M. Rohde Games and Economic Behavior 147 (2024) 305-337

Proof of Proposition B.3.

Consider a high abstention fine f > ¢ and let ¢ < B(1) < ¢c. Let p*¥ denote the equilibrium probability of acquiring information
under Voluntary Voting and ¢* the equilibrium probability of acquiring information under Compulsory Voting. I need to show that
there exists a unique £ € (0, % — ¢) such that for € < &, ¢* < p*¥ while for £ > £, ¢* > p*¥

First, consider & = 0.%° Then, by c<B(l)< % and ¢ > B(1), ¢*V € (¢ +¢&,¢ +¢€), and hence ¢*V = B(p*V). Note that because B
is strictly decreasing in p*V and p*¥ < 1, we have B(p*") > B(1). Because G is strictly increasing, it follows directly that Y =
G(B(p*")) > G(B(1)) = ¢*

Second, consider € = % —c. Then, p*¥ = 0. Because ¢ < B(1), it follows that ¢* = G(B(1)) > 0 = p*V

Moreover, recall from Remark B.1 that p*V is strictly decreasing in &, while ¢* is unaffected by . Therefore, because p*¥ > g* at
e=0and p*¥ <g* ate= % — ¢, we can conclude that there exists a unique £ € (0, % — ¢) where p*Y = g¢*, and hence for all € < &,
q* < p*¥ while forall e > &, ¢* > p*¥. [

Proof of Proposition B.4.

Let 0 < f <e. Let p* = G(c* — € + f) denote the probability of acquiring information (and voting) for f < e. I need to show that
expected social welfare is weakly decreasing in the abstention fine f, and strictly increasing if p* € (0, 1). Note that if p* = 1, an
increase in the abstention fine f does not affect the probability of acquiring information (and voting), and therefore expected social
welfare remains unaffected as well. Therefore, consider now the remaining two cases p* =0 and p* € (0, 1).

First, consider p* € (0, 1). Then, we have from Remark B.1 that % > 0. Moreover, recall that then ¢* = B(p*).

dw ") _ —e+f)
B - - - - crJ)
G [[ = (c* —e+ f)—¢€| g(c* e+f) i
ct—e+f
dB(p*) dp*
| S e

—n[—fg(C*—6+f) T o df

(e, dp
‘"[( o f) df]

where the second equality follows from c¢* = B(p*) and p* = G(c* — € + f), and the third equality follows from the fact that %Lf =

gc* —e+ f)—d(c —c+/) Because ag;p ) <0and & f ~ > 0 for all p* € (0, 1), it follows that —d”gy’*) <0.

Second, consider p* =0. Then ¢*=c+¢e— f > 5 and % o > 0. Then
pr=

Tﬁ*ﬂ):n[(%_g_ )dp ]

where c+e— f > % implies % —c¢—&<0. Hence,

dc*—e+ /) 0BG dp* p*]

<0. O

p*=0

daf

Proof of Proposition B.5.

Let p*¥ = G(c*¥ — ¢) denote the probability of acquiring information (and voting) under Voluntary Voting. I want to show that,
as long as p*¥ < 1, expected social welfare compared is strictly lower under Compulsory Voting with a high abstention fine f > &
than under Voluntary Voting. Let ¢* = G(B(1)) denote the probability of acquiring information under Compulsory Voting with f > €.
I need to distinguish the three cases, where ¢* € (0,1), ¢* =0 and ¢* = 1.

(i) Consider ¢ < B(1) < ¢ such that g* € (0, ). Note that B(1) < ¢ implies p*” < 1. Therefore, either p*’ =0 and ¢*V > B(p*"), or
p*Y €(0,1) and ¢*V = B(p*¥). Then,

U@ -U@")= B()g* - Bp*")p*” —e(1 - p*")

B(1) Y —¢

—/cg(c)dc+ / cg(c)de

25 Note that for ¢ = 0, uninformed voters are indifferent between casting a random vote and abstaining. Here, I assume that all uninformed voters abstain.
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Recall from Proposition B.3 that there exists a unique voting costs threshold £ € (0, % — ¢) such that for all € < &, we have ¢* < Y,
while for all £ > £, we have ¢* > p*V. Therefore, we need to distinguish these two cases.
First, consider ¢* > p*V, which is equivalent to ¢*V — & < B(1). Therefore,
B(1)
U@ -U@")=B()g" =B )p —e(1 - p*) - / cgle)de
C*V*E
= B(g* = B )p™ —e(1 = p*)
B(1)
—[Bam*—@“’—mﬁw]+./ G(c)de
L‘*Vfé
B(1)
= [C*V - B(p*V)] Y —e+ / G(c)de
c*V —¢
< B(l)-c"¥
where the second-to-last line follows from the fact that either p*¥ =0 or ¢*¥ = B(p*¥) and from G(c) < 1 for all ¢. Because B(1) <

B(p*V) < ¢*V it follows that U(g*) — U(p*") < 0.

Second, consider ¢* < p*V, which is equivalent to B(1) < ¢*¥

— £. Therefore,

Ve

Ug")-U@p*)= B(OHg* — B )p*" —e(1 - p*") + / cgle)de
B(1)
— B(l)q* _ B(p*V)p*V —e(1 _p*V)

oV

+ [ —e)p* = B(1)g*] - / G(c)de
B(1)
V¢
= [C*V - B(p*V)] PV —e— / G(c)dc.
B(1)

Because either p*¥ =0 or ¢*¥ = B(p*V), it follows that U(¢*) — U(p*") < 0.

—€

(ii) Consider ¢ > B(1) such that ¢* = 0. Hence, ¢* < p*" . Note that ¢ > B(1) implies B(1) <¢, and hence p*V' < 1. Therefore, again,
either p*¥ =0 and ¢*V > B(p*"), or p*¥ €(0,1) and ¢*¥ = B(p*"). Thus,

V¢

v -U@p?)=-Bp*" )p*" —e(1 - p*)+ / cg(c)de

oV

=-Bp*" )" —el —p")+(c*V —ep* - / G(c)de

—&

oV

= [ = B@*")| p* —e - / G(c)de.

c

—&

As before, because either p*¥ =0 or ¢*V = B(p*"), it follows that U(g*) — U(p*¥) < 0.

(iii) Consider ¢ < B(1) such that ¢* = 1. Hence, ¢* > p*V. If p*¥ =1 then obviously U(g*) = U(p*"). Thus, consider p*¥ < g*.
Then,

u)-U@)=B(1)- B )p*” —e(1 - p*) - / cg(e)de

c*V —¢

= B(1) - Bp*" )" —e(1 - p*")
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ol

—le=¥ -ep] + / G(c)de

c*V —¢

=B()— [ - B@*")|p¥ —e-c+ / G(c)de

c*V —¢
< B(l)—c*¥

where the second-to-last line follows, as before, from the fact that either p*¥ =0 or ¢*¥ = B(p*") and from G(c) <1 for all c. Then,
again, because B(1) < B(p*V) < ¢*V it follows that U(g*) — U(p*") <0.

All in all, we have U(g*) < U(p*") for any individual in all cases, as long as p*" < 1. Therefore, we can conclude that W (g*) <
W (p*"), i.e., expected social welfare is strictly lower under Compulsory Voting with a high abstention fine f > & compared to
Voluntary Voting. []
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