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1 Introduction

Perhaps the most important role of democratic institutions is to represent the interests

of the majority, and ensuring this key function in modern democracies requires having an

engaged and politically knowledgeable electorate. But democracy is undermined by at

least two problems. First is the democratic dilemma (Lupia and McCubbins 1998), where

voters lack the expertise to make decisions that protect their interests.1 Second, and

more problematic, is when voters who are politically knowledgeable lack the willingness

or desire to engage in democratic decision-making. These two issues have a similar impact

on the quality of democratic choice: the probability that the majority preferred alternative

is achieved through democratic decision-making (Tyson 2016).

In response to recent declines in political engagement, scholars and policymakers have

suggested that better achieving the democratic ideal of a knowledgeable and engaged

electorate requires improving voters’ overall interest and knowledge of politics. The

context where political knowledge is acquired, for example, through town halls and most

recently social media, typically bundles together a number of different characteristics,

each of which influences the quality of democratic choice differently (Kenny 1998). Social

media and polls have been shown to significantly increase voters’ interest in politics which

can increase voter turnout (e.g., Bernhardt, Krasa and Polborn 2008), but this impact

may be context-dependent (Großer and Schram 2010).

In the interest of improving political participation, scholars have focused on the im-

portance of enriching community, with a particular emphasis on the political role of social

connections (Putnam 1966, 2001; Huckfeldt 1979; Gerber, Green and Larimer 2008), and

appeals based on group membership (Herrera and Martinelli 2006; Schnakenberg 2014).

Giles and Dantico (1982) find that voters are more likely to participate in politics when

surrounded by similar peers (see also Großer and Schram 2006). Enriching social ties,

however, entails a number of distinct mechanisms, each of whose all-else-equal influence

is not well understood. In this study we address one component entailed by stronger

community ties, which is the extent to which increased social ties leads to a more con-

1Druckman (2019) gives an overview of how the term “democratic dilemma” is used in the literature.
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crete understanding about other voters’ political knowledge. In particular, are voters

with concrete social knowledge more (or less) motivated to participate in the democratic

process? Are voters who know how many other voters are politically knowledgeable more

engaged than those for whom such knowledge is hypothetical?

Consider, for example, a voting scenario where voters must choose between a policy

that is tough on crime, using a large portion of the public budget on policing, and an-

other that uses it for other things (perhaps mental health infrastructure). There may be

partisan voters who prefer heavy police funding regardless of the current crime level, and

partisan voters who want to defund the police in any state of the world. A majority of

voters, however, are independent and want more police funding only when crime is high,

and not when crime is low. Now suppose that independent voters learn about the level

of crime through town halls (instead of, for instance, local news), where they also gain

a concrete understanding of how many other independent voters are politically knowl-

edgeable as well as the relative strength of partisan support. Does this kind of concrete

social knowledge, compared to a situation where the presence of other politically knowl-

edgeable voters is hypothetical, influence voters’ propensity to participate in democratic

decision-making?

To understand the importance of concretely knowing who is politically knowledgeable,

we need to study the concreteness of social knowledge in isolation. To achieve this goal,

we conduct experiments to isolate how the way political knowledge is obtained affects

voter participation and the quality of democratic choice. Our experiments consist of

an election where some voters are exogenously endowed with political expertise, telling

them which alternative is best. Other voters, who do not receive expertise, do not know

which alternative best serves the common good, and thus, cannot beneficially contribute

to democratic decision-making.2 Our main experimental treatment varies whether voters

have concrete (as opposed to hypothetical) knowledge about the expertise of other voters.

Specifically, in our Treatment Group, we reveal the number of expert voters among the

electorate, whereas in our Control Group, this information remains hidden.

2See Brennan (2009) or Saunders (2020) for normative arguments against uninformed voting. In our
experiment, nonexpert voters lack instrumental incentives to vote.
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Our main findings address the quality of democratic choice, which is the probability

that the majority preferred alternative is collectively chosen by voters. Our first main

result is that concretely revealing the number of expert voters causes a 12 percentage point

drop in the quality of democratic choice, suggesting that having concrete knowledge that

there are other expert voters, perhaps because political knowledge is obtained in social

settings, causes a decline in the quality of democratic choice.

We identify our main result using a novel experimental design that measures voters’

desire to politically engage by directly eliciting each voter’s willingness to vote, i.e. the

largest cost a voter is willing to incur to ensure that her vote counts. We show that

revealing the number of expert voters among the electorate causes a significant decline

in the average willingness to vote by expert voters, establishing that the 12 percentage

point decline in the quality of democratic choice is in fact because of reduced engagement

by expert voters at the individual level, and not due to outliers, ecological differences

between treatment groups, or incorrect 2nd-order beliefs about nonexpert voting.

From the perspective of policy making, our results suggest that increased levels of po-

litical knowledge are not necessarily beneficial toward improving democratic outcomes.

This is relevant to understanding the role of new media technologies, such as various

social media platforms (e.g., Lupia 2016) and how social media affects the interplay be-

tween independent voters and partisan voters (e.g., Druckman, Levendusky and McLain

2018). Our results imply that distributing political information in public settings will

be less effective than providing that same information in a decentralized manner. How-

ever, decentralized dissemination of information can be quite costly, thus suggesting key

tradeoffs between several factors—material, normative, and strategic—affecting collective

decision-making and the design of democratic institutions.

Our main experimental treatment distinguishes between voters who have concrete so-

cial knowledge and voters for whom this knowledge is hypothetical. In a related article,

Esponda and Vespa (2014) show that, even when political information is perfectly reliable

(as in our experiment), voters fail to accurately make inferences from hypothetical events

(see also Esponda and Vespa (2016)). Since the acquisition and circulation of political
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knowledge is a social activity, it is important to understand how various aspects of polit-

ical knowledge acquisition influence political participation, and consequently the quality

of democratic choice. Existing empirical studies have found mixed results (Huckfeldt

1979; Huckfeldt and Sprague 1987). Specifically, McClurg (2006) finds that the societal

supply of political expertise can encourage higher levels of political participation, whereas

Mutz (2002) finds that people in social interactions that cross lines of political difference

are less likely to participate in politics. It is important to stress that we are not studying

whether a better informed electorate is good for democracy (see, e.g., Schnakenberg 2016;

Prato 2018; Schnakenberg and Turner 2019). Additionally, our study is not about the

tension between minority and majority interests, as we study a common value setting.

In our study, expert voters essentially face a kind of threshold public good environ-

ment, potentially under population uncertainty (see, e.g., Myerson 1998; Bouton and

Castanheira 2012). McBride (2006) studies a threshold public good game where the

threshold is uncertain, and shows that increased threshold uncertainty increases equi-

librium contributions, provided the value of the public good is sufficiently high. In an

experimental study, McBride (2010) evaluates behavior in a context similar to a public

goods game, where subject beliefs are elicited to measure uncertainty. He finds that con-

tributions increase in subjects’ subjective assessment of the likelihood their contribution

will be pivotal in public good provision.

The quality of democratic choice, which is the probability the majority preferred al-

ternative is adopted, is also typically used in studies (experimental or otherwise) on Con-

dorcet’s Jury Theorem (e.g., Austen-Smith and Banks 1996; Feddersen and Pesendorfer

1997, 1998; Guarnaschelli, McKelvey and Palfrey 2000; Gerling, Grüner, Kiel and Schulte

2005). Specifically, studies that focus on information aggregation in elections measure the

probability that a policy choice is matched with an unknown state of the world and refer

to this quantity as “informational efficiency,” see, in particular, Battaglini (2017). Each

expert voter in our experiment is truthfully told the state of the world and the votes of

partisan voters with certainty, thus the benefits of voting do not come from aggregating

dispersed signals, but instead, come from an increased likelihood of defeating partisan
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voters.3

Finally, our study is connected to the literature on the swing voter’s curse (Feddersen

and Pesendorfer 1996), which is the phenomenon whereby uninformed voters cast votes

(often according to a mixed strategy) to offset a known partisan bias, thus increasing the

likelihood that informed voters are pivotal (see also Feddersen and Pesendorfer (1999)

and Fey and Kim (2002)). Battaglini, Morton and Palfrey (2010) evaluate the swing

voter’s curse in a laboratory setting, where human subjects play the role of independent

voters and partisan votes are played by the computer (i.e. partisan bias is exogenously

assigned). In our experiment each level of the partisan bias is equally likely, making our

setting similar to Battaglini, Morton and Palfrey (2010)’s treatment where each state

of the world is equally likely and the partisan bias equals zero.4 Because Battaglini,

Morton and Palfrey (2010)’s study was designed to evaluate the swing voter’s curse, both

informed and uninformed voters are told the realization of the partisan bias.

There are three substantial differences between our study and those focusing on the

swing voter’s curse. First, in our experiment subjects do not receive noisy signals but

are told the state of the world truthfully.5 Second, our outcome measure is subjects’

willingness to vote, which is the maximum cost a subject is willing to pay to ensure that

her vote is counted; there are no vote costs in Battaglini, Morton and Palfrey (2010)’s

experiment. Third, nonexpert voters in our experiment are not told the partisan bias.

This is a critical difference between our experiment and Battaglini, Morton and Palfrey

(2010), since this implies that the swing voter’s curse cannot arise in our experiment. It

is important to stress that avoiding swing voter’s curse style behavior in our experiment

was intentional, as our experiment was designed to isolate the role of the concreteness of

3Such concerns are also different from tactical coordination in multi-candidate elections (Myatt and
Fisher 2002; Myatt 2007).

4In their study, subjects are randomly assigned to an electorate of seven voters and rematched through-
out the session. Participants are asked to make discrete—and costless—vote choices under three different
partisan biases (0, 2 and 4), and two states of the world. Participants receive noisy signals of the state
of the world under two different prior distributions over the state of the world ( 1

2 and 5
9 ).

5The swing voter’s curse, as it is originally articulated in Feddersen and Pesendorfer (1996), does not
rely on noisy information or information aggregation. Thus the experiments conducted by Battaglini,
Morton and Palfrey (2010) do not measure a pure swing voter’s curse. Instead, a modification of our
design where realizations of the partisan bias are told to nonexpert voters, and the state of the world is
told to expert voters, would isolate the swing voter’s curse experimentally.
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social knowledge.

2 The Experiment

Our experiment corresponds to an election where the best alternative for every indepen-

dent voter (or subject) is the same (i.e. our setup is one of common values). Each election

consists of 5 subjects and two additional “partisan” votes that we refer to as the partisan

bias, which in our experiment is randomly determined by the computer. Each value of

the partisan bias, corresponding to either two votes for A, two votes for B, or one vote

for each, A and B, is equally likely, and thus, each occurs with probability 1
3
. Voters

are tasked with collectively choosing an alternative, A or B, and collective decisions are

made by simple plurality, i.e. whichever alternative receives more votes is the decision

that is applied to everyone. Ties are broken by a fair coin toss.

To determine the best alternative for voters, a state of the world, which is either A

or B, is drawn from a uniform distribution, so P (A) = P (B) = 1
2
. Each voter receives a

“high” payoff whenever the collective decision matches the state of the world and a “low”

payoff whenever the collective decision differs from the state of the world. The partisan

bias can represent the behavior of a set of voters whose preferences are independent of

the state of the world, and thus, may (or may not) be in agreement with the interests of

experimental subjects.

The alternative which best serves voters’ interest is not known to every voter. Instead,

some voters are expert voters, who are told the state of the world and are thus perfectly

informed of the alternative that best serves the common interest. Both expert voters

and nonexpert voters know the distribution of expertise, i.e. how expertise is exogenously

assigned among voters, as well as the distribution of the partisan bias. However, only

expert voters are told the realized state of the world and the realized partisan bias.

The partisan bias in our experiment varies expert voters’ instrumental “importance”

in the election outcome by altering the hurdle that expert voters must cross in order to

achieve their most preferred alternative. There are three different scenarios. First, the

partisan bias is supportive when two partisan votes favor independent voters’ preferred
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alternative. Second, when one partisan votes for A and the other partisan votes for B,

we say the partisan bias is neutral. Third, the partisan bias is against when the computer

casts two votes for the alternative that does not serve independent voters’ interests.

We do not inform nonexpert voters of the realized partisan bias in the experiment

to avoid the strategic incentives such information might create (e.g., the swing voter’s

curse) which would pollute the treatment effect we consider. In our setting, expert

voters know perfectly the state of the world and partisan bias and so there is no benefit

from aggregating information through voting. This feature of our design distinguishes our

study from those that focus on the Condorcet jury theorem where aggregating information

is crucial.

2.1 Procedures and Treatments

In each round (election), before voters make any decisions, it is exogenously determined

which subjects are given expertise. An expert voter is told the state of the world, and

the value of the partisan bias. In each round, to determine whether a subject privately

receives expertise, the computer generates a random integer for each subject from a

uniform distribution between 1 and 100. If an individual’s number is below or equal

to the exogenous (symmetric) cutoff of 70, then she is told the state of the world and

the partisan bias. When a subject’s number is higher than 70, she is not given this

information.6 This design implies that on average about 70% of subjects have expertise

in each election. We provide expertise in this way because using a cutoff on a discrete

uniform distribution is relatively simple for subjects to understand, and hence, manage

calculations.

After the level of expertise is exogenously determined, each subject faces a voting

decision, and our goal is to elicit each subject’s desire to engage. Specifically, a subject’s

decision in our experiment consists of two parts. First, a subject can either vote for A,

vote for B, or Abstain. If a subject abstains, her willingness to vote is recorded as 0.

Second, each subject who did not abstain is asked how much she is willing to pay (in

experimental points) to ensure that her vote is counted. To elicit a subject’s willingness to

6It is important to stress that subjects do not incur a cost for expertise.

7



vote, we use a modification of the Becker-Degroot-Marshak (BDM) mechanism (Becker,

DeGroot and Marschak 1964). That is, if a subject wants to vote, either for A or B, she

must enter her willingness to vote, which is an integer in the interval [1, 100]. At this

point, subjects do not know their own voting cost, nor do they know the voting costs of

other subjects (although they know the distribution from which voting costs are drawn).

Once a subject has reported her willingness to vote, the computer independently draws

a vote cost from a uniform distribution between 1 and 100 experimental points, and

implements the subject’s decision rule. Namely, if a subject’s vote cost is higher than her

reported willingness to vote, then she does not pay her vote cost and her recorded vote

is not counted toward the collective decision. Instead, if a subject’s randomly generated

vote cost is equal to or lower than her reported willingness to vote, then her vote is

counted and she pays her voting cost.

When the democratically chosen alternative matches the state of the world, all sub-

jects (expert and nonexpert) receive 110 experimental points. If the collective decision

does not match the state of the world, then all subjects receive 10 experimental points.

Each subject is given an endowment of 100 experimental points from which her vote

cost is deducted should her vote be counted. This endowment ensures that every voter’s

experimental points are always positive. In every session, the exogenously assigned cutoff

determining whether a participant receives expertise is common knowledge. The state

of the world, the level of the partisan bias, and the realized number of expert voters

are ex ante unknown. To eliminate possible cross-election influences like session effects

(Fréchette 2012), subjects do not know who they are paired with in an electorate, and

between election rounds subjects receive no feedback regarding the outcome of previous

elections, previous realized voting costs, or the voting decisions of other subjects.

To investigate the role of the concreteness of social knowledge, we compare the Treat-

ment Group, where voters are told the number of expert voters, with the Control Group,

where voters are not given this information. If the number of expert voters is not re-

vealed, subjects must infer how many voters have expertise (which is stochastic) from

the distribution determining expertise among the population (described above). In both
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groups, the level of expertise (measured by the ex ante probability an individual voter is

an expert) is the same, and hence, our results are not driven by differences in the level

of political expertise.

2.2 Subjects

Our experiment was conducted at the XS/FS Experimental Social Science Laboratory

at Florida State University where subjects were registered university students. No one

participated in more than one session. The experiment was programmed using z-Tree

(Fischbacher 2007) and conducted via computerized network. Subjects were seated at

individual computer terminals and not allowed to see other subjects’ choices. A total of

120 subjects participated in our study, where 60 were randomly assigned to the Control

Group and 60 to the Treatment Group. We ran a total of 8 sessions. In each session,

subjects were randomly assigned to groups of 5 participants, who interact throughout a

session, i.e. there was not rematching between participants regarding their group assign-

ment. Critically, subjects did not know the identity of members of their group, and we

did not provide subjects with feedback regarding the outcome or distribution of votes in

any previous election. We conducted 4 sessions with 12 independent electorates for each

treatment group. They participated in a total of 30 elections in each session.

In order to help subjects understand the procedure of the experiment, we used nu-

merical examples in the instructions as well as a comprehension quiz at the end of the

instructions to illustrate the setup and process of the experiment. Subjects were given

time to read the instructions at their own pace, provided an explanation of any incor-

rect answers, and allowed to ask questions about the quiz. A whole session lasted for

about 50 minutes and one of the 30 elections was randomly selected by the computer as

the election to be paid. The average earning for subjects was about $22 in which a $7

show-up payment was included. Figure 1 summarizes the progression of activities within

the experiment and the instructions received by subjects are reported in Supplemental

Appendix E online.
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Time

1: Subjects arrive at experiment

2: Explanation of the experiment to subjects (comprehension quiz)

3: Treatment is assigned

4: Experiment Round:

• Subjects are grouped at random

• State of the world, partisan votes, and expertise are randomly determined

• Subjects: report willingness to vote

• Outcome is determined but subjects receive NO feedback from previous rounds

5: Repeat for 30 rounds

6: Subjects are paid (privately)

Figure 1: Structure of Experiment

3 Experimental Results

In this section, we present our main experimental findings regarding the quality of demo-

cratic choice and the willingness to vote among expert and nonexpert voters. We use

electorate averages as the unit of observation, leaving us with 12 independent electorates

for each treatment group, and perform non-parametric tests on electorate averages. All

statistical tests reported in this section are two-sided and non-parametric. We use both

Mann-Whitney tests (whose p-values are denoted by pMW ), and the less conservative

Fisher-Pitman permutation test (whose p-values are denoted by pFP ). Recalling that

subjects receive no feedback throughout our experiment, the statistical analysis reported

can be viewed as an exceedingly conservative approach, since we take the same approach

to our statistical analysis as other experiments where participants are provided with

feedback and information of previous election periods.

3.1 Expert Voters

We are interested in how the concreteness of social knowledge affects the extent to which

democratic decision-making represents the interests of the majority (absent other frictions

of collective decision-making). First, we explore our main treatment effect regarding how

knowing the number of voters with political expertise affects the quality of democratic
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choice—which is the probability the majority preferred alternative is selected through

democratic decisionmaking. To see that the decline in the quality of democratic choice

results from decreased engagement of expert voters, we look directly at the propensity of

expert voters to vote, by comparing the average willingness to vote, when voters are told

the number of expert voters, to the willingness to vote when this information remains

hidden.

In the Control Group, the quality of democratic choice is 76 %, whereas in the Treat-

ment Group the quality of democratic choice is 64 %. Comparing the Control Group

with the Treatment Group shows that concretely knowing the number of expert voters

causes the quality of democratic choice to decline by 12 percentage points, a statistically

significant decline of about 16% (pMW = 0.021, pFP = 0.022).

Having established that knowing how many voters have expertise reduces the quality

of democratic choice, we need to show that this decline is indeed the result of declining

engagement among expert voters. In our experiment, expert voters’ level of engagement

is measured by computing the average willingness to vote among expert voters in the

treatment and control groups. Figure 2 reports the average willingness to vote in the

control and treatment groups along with the associated confidence intervals for each

treatment, averaging over realizations of the number of expert voters, states of the world,

and levels of the partisan bias. In the Control Group the average willingness to vote

among expert voters is 40.3 (measured in experimental points) and in the Treatment

Group the average willingness to vote among expert voters is 24.9. Thus, concretely

informing voters of the number of expert voters reduces their willingness to vote by 15.4

experimental points, which is a statistically significant decline of about 38% (pMW <

0.001, pFP < 0.001).

While expert voters respond differently to the concreteness of social knowledge, this

feature would be concerning if expert voters responded qualitatively differently to treat-

ment at different levels of the partisan bias. To show that our main results are not

because of averaging across different levels of the partisan bias, we break down our anal-

ysis of the willingness to vote by different levels of the partisan bias. When the partisan
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Figure 2: Average Willingness to vote by Treatment

bias is against, the average willingness to vote is 51.5 in the Control Group and 32.4 in

the Treatment Group, which is significantly different (pMW < 0.001, pFP < 0.001) and

corresponds to a decline in political engagement of about 37% due to revealing the num-

ber of expert voters. When the partisan bias is neutral (i.e. equal to zero), the average

willingness to vote is 46.4 in the Control Group and 28.5 in the Treatment Group, which

is statistically significant (pMW < 0.001, pFP < 0.001) and implies about a 39% decline in

the willingness to vote of expert voters. When the partisan bias is supportive, the average

willingness to vote in the Control Group is 21.3 and it is 13.6 in the Treatment Group,

which is also marginally significant (pMW = 0.095, pFP = 0.026) and implies about a

36% drop in the willingness to vote among expert voters. These results show that when

broken down by the partisan bias, although the size of our treatment effect changes, our

main finding remains: revealing the number of expert voters consistently reduces political

participation by expert voters.
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3.1.1 Realization of Expert Voters

We now break down the analysis by investigating individual voters’ willingness to vote as

a function of the realized number of expert voters. We note that if expert voters were fully

rational and purely instrumental, then because expert voters know the number of realized

expert voters only in the Treatment Group, we would expect a flat average willingness

to vote in the Control Group, but in the Treatment Group, expert voters should change

their willingness to vote with the realized number of expert voters.

Figure 3 shows the relationship between willingness to vote and the realized num-

ber of expert voters. These results suggest that the concreteness of political knowledge

changes voters’ desire to engage, but voters’ willingness to vote is not (completely) driven

by strategic considerations. Indeed, in a regression using willingness to vote as the de-

pendent variable, and the number of expert voters as the independent variable, we find

little evidence that individuals’ willingness to vote changes significantly over the realized

number of expert voters, whether we pool the data together or separately by partisan

bias. We analyze the behavior of expert voters in the Treatment Group with the same

method and find that the average willingness to vote does not change with the realized

number of expert voters.
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Figure 3: Willingness to Vote by the Realized Number of Expert Voters

When the partisan bias is against or neutral, the potential role of nonexpert voters is
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confounded with other potential incentives for expert voters. However, we can explore the

potential strategic influence of nonexpert voting by focusing on the case of a supportive

partisan bias. If expert voters anticipate the votes of nonexpert voters, and respond

accordingly, then when the partisan bias is supportive, expert voters’ willingness to vote

should depend on the realized number of expert voters only through the corresponding

difference in the number of nonexpert voters. By examining the average willingness to

vote by the number of expert voters when the partisan bias is supportive in the Treatment

Group, we find no evidence that expert voters’ average willingness to vote changes across

different realizations of the number of expert voters. This finding suggests that expert

voters do not strategically change their willingness to vote to defeat potential nonexpert

voting (which does not generally occur, see Section 3.2).

3.1.2 The Potential Influence of Outliers

To show that our main results are not driven by outliers, but instead, reflect a systematic

change in expert voters’ willingness to vote, we present the distributions of expert voters’

willingness to vote across treatments. Figure 4 reports cumulative density distributions of

the willingness to vote by treatment. Generally, the distribution of subjects’ willingness to

vote is shifted across treatments, suggesting that the average treatment effect is consistent

and systematic. Putting everything together shows that our results hold at each level of

the partisan bias and are not unduly influenced by outliers.

In sum, our results provide strong evidence that a particular kind of social knowledge—

being told how many expert voters are present at election time—decreases the quality of

democratic choice. Moreover, our results also provide strong evidence that the decrease

in the quality of democratic choice is the direct result of decreased engagement by expert

voters. Taken together, these results suggest that when political knowledge is obtained in

a social context that also concretely conveys that other people are also gaining political

knowledge, the quality of democratic choice decreases.
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Figure 4: Cumulative Density Distribution of Expert Voters’ Willingness to Vote

3.2 Nonexpert Voters

Our experiment is explicitly designed to focus on expert voters, and the influence of

concrete social knowledge on their political participation. Since a nonexpert voter in our

experiment has not been told the state of the world or the realized partisan bias, she

does not know which alternative best serves her interests. If a nonexpert voter were to

cast a vote, she may undermine the efforts of expert voters, and as a consequence, we

expect that nonexpert voters should not be willing to incur much cost to ensure that an

uninformed vote counts. In this section we explore two things. First, do nonexpert voters

vote in our experiment? Second, are expert voters’ choices influenced by the hypothetical

possibility that nonexpert voters vote differently based on their presence in the Treatment

15



Group vs the Control Group?

In our experiment, nonexpert voters abstain about 93% of the time, meaning they

do not express a vote choice or a positive willingness to vote. While a small minority of

nonexpert voters express a vote choice, we find that both in the control and treatment

groups, nonexpert voters’ average willingness to vote is extremely small and significantly

lower than that of expert voters. In the Control Group, the average willingness to vote

of nonexpert voters is about 2.0 (out of 100), while in the Treatment Group, the average

willingness to vote of nonexpert voters is about 1.3 (out of 100); which are not statistically

distinguishable (pMW = 0.641, pFP = 0.456). Since nonexpert voters’ willingness to vote

is quite small, in our experiment their realized voting cost is very often prohibitively high,

leading non-expert voters’ choices to not count more than 98% of the time.

To further examine the treatment effect on willingness to vote, we compare the effect

of becoming experts for each individual relative to being non-expert voters across the

treatment and control groups, and perform a kind of difference-in-differences analysis.

Expert voters’ willingness to vote is significantly higher than nonexpert voters, whether

in the Control Group (40.3 vs 2.0, pMW < 0.001, pFP < 0.001) or Treatment Group (24.9

vs 1.3, pMW < 0.001, pFP < 0.001). Figure 5 reports the difference of willingness to vote

between expert and nonexpert voters in the control and treatment groups along with the

associated confidence intervals for each treatment. The difference is 38.3 in the Control

Group and 23.7 in the Treatment Group, which is statistically significant at the 0.001

level. These results suggest that individuals’ voting choices respond to whether they are

expert voters.
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Figure 5: Marginal Effect between Expert and Non-expert Voting

3.3 Pivotal Voting Models

To what extent can a simple pivotal voting model, where a voter’s incentive to vote is

motivated purely by the likelihood that her vote is pivotal, explain our experimental re-

sults? In Supplemental Appendix G we present two pivotal voting models, one resembling

our Control Group and the other resembling our Treatment Group, and characterize the

vector of vote cost cutoffs that are symmetric Bayesian Nash equilibria of these pivotal

voting models.7 To assess the ability of such a pivotal voting model to provide insights

into the behavior in our experiment, we consider what cutoff willingness to vote would

be “predicted” by such a model, which are presented in Table 1.8

Taking the predicted values from Table 1, we find the average willingness to vote

is computed to be 17.2 in the Control Group and 7.8 in the Treatment Group, which

7In Online Appendix H, we present a symmetric quantal response equilibrium, attributing deviations
from the pivotal voting model to logistic decision errors.

8Relative to the model in the appendix we set the solidarity and duty terms to 0, and using the
parameters of our experiment.
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suggests that the average willingness to vote should be higher in the Control Group than

in the Treatment Group. Our experimental observation is that the average willingness

to vote is 40.3 in the Control Group and 24.9 in the Treatment Group. Thus, the results

derived from pivotal voting models are qualitatively consistent with our experimental

results. So, on the surface, a pivotal voting model seems to capture our main treatment

effect well.

Table 1: Symmetric Bayesian Nash equilibrium Predictions

Partisan Bias
Against Neutral Supportive Average

Control Group Obs.[Pred.] 51.5 [0 or 27.6] 46.4 [24.0] 21.3 [0] 40.3 [17.2]

Treatment Group

Aggregate 32.4 [0 or 1.6] 28.5 [21.8] 13.6 [0] 24.9 [7.8]
M= 1 5 [0] 23.3 [50.0] 37.5 [0]
M= 2 31.1 [0] 29.7 [33.3] 11.8 [0]
M= 3 31.2 [0] 29.4 [26.8] 15.3 [0]
M= 4 35.0 [0 or 33.3] 27.8 [22.9] 12.0 [0]
M= 5 27.6 [0 or 34.7] 28.4 [20.2] 13.8 [0]

Note: We report the experimental observations (Bayesian Nash equilibria computed based on pivotal
voting models) outside (inside) of brackets. In the Control Group, given voters do not know concretely
about how many expert voters are there, only average willingness to vote following the distribution
of expertise in our experiment is estimated. In the Treatment Group, besides reporting the average
willingness to vote of all realizations of the number of expert voters, since voters know how many expert
voters are there in each election period, the results are also reported by M = x that represents the number
of realized expert voters. Note that when the partisan bias is against, there are multiple equilibria and
zero is always an equilibrium willingness to vote, and when the partisan bias is supportive, the predicted
willingness to vote is always zero.

Does the qualitative congruence of our treatment effect with what is produced by

comparing pivotal voting models suggest that such models can give insights into our

observed treatment effect? When breaking down the analysis by treatment and partisan

bias, we find little to no evidence that voters’ willingness to vote is primarily motivated

by reasoning consistent with pivotality concerns. In Table 1, we present the observed

average willingness to vote for each scenario of our experiment with the Bayesian Nash

equilibrium vote cost cutoff from a pivotal voting model in brackets. Aside from the

results that are inconsistent with pivotality concerns presented in previous sections, Table

1 provides a number more “predictions” that are not borne out in our data. First, when

the partisan bias is neutral and there is only one expert voter, the voter’s willingness
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to vote should be the highest, yet, in our experiment we find several scenarios where

the average willingness to vote is higher. Second, a pivotal voting model suggests that

expert voters’ willingness to vote should decrease as the number of realized expert voters

increases in the Treatment Group. Looking at the left column of Figure 1 and Table

1 in which the partisan bias is against, voters in our experiment consistently report a

higher willingness to vote than would be warranted purely from pivotality concerns. A

natural explanation for this “over-voting” might be the presence of a duty term, a la

Riker and Ordeshook (1968), which could easily be incorporated into a pivotal voting

model.9 However, when we move to the middle column in the Treatment Group where

the partisan bias is neutral, the pattern reverses for some values of the realized number

of expert voters, namely, voters in our experiment are “under-voting” relative to the

Bayesian Nash equilibrium of a pivotal voting model. This cannot be easily reconciled

by simply appealing to a duty term. These patterns suggest that a pivotal voting model

does not capture salient concerns motivating voters’ willingness to vote at the level where

decisions take place, despite the relatively good match at the aggregate level, where the

factors that cause variation in voters’ decisions are averaged out.

4 Normative Implications

In this section, we investigate the normative implications of concretizing social knowl-

edge using two different consequentialist welfare criteria. First, we consider a maximum

engagement criterion where all expert voters engage in voting and examine the quality

of democratic choice. Second, we consider a utilitarian criterion, where full engagement

is not endorsed as it is too costly, and explore the extent to which voters fall short of

economic efficiency.

4.1 Maximum Engagement

We are interested in how the concreteness of social knowledge affects the ability of democ-

racy to represent the interests of the majority, measured by the quality of democratic

choice, which is the probability that the alternative preferred by the majority of voters is

9Indeed, in Supplemental Appendix G, we include such a term.
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the alternative that is collectively chosen through democratic decision-making.10 In our

experiment the majority preferred option always corresponds to the alternative favored

by subjects in our experiment. The partisan bias may, however, complicate voters’ ability

to achieve their most preferred alternative by acting as a hurdle voters must defeat.

In our experiment, a nonexpert voter is not told the state of the world, and conse-

quently, does not know whether a vote for A or a vote for B best serves her interest.

Additionally, were a nonexpert voter to caste a vote, she may undermine the efforts of

expert voters, who know which alternative best serves her interests. Thus, an uninformed

vote inhibits the ability of democratic choice to represent the interests of the majority.

To represent the quality of democratic choice, let the parameter ρ ∈ [0, 1] be the level

of political engagement by expert voters, which is the probability that an expert vote is

cast. In the context of our experiment, and assuming that nonexpert voters do not vote,

we can represent the quality of democratic choice as Q(ρ) =:

1

2
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3

[
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2
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the state of the world is B and the partisan bias favors A

+
1

2

(
1

3
+

1

3

)
︸ ︷︷ ︸

the partisan bias favors voters’ preferred alternative

.

The first line represents the probability voters achieve their most preferred alternative

when the political engagement of expert voters is ρ, the state of the world is A, and the

partisan bias favors B. The second line represents a similar probability but when the state

of the world is B and the partisan bias favors A. The last line is the probability that the

partisan bias favors voters’ preferred alternative.

Because of the symmetry in our experiment (between states of the world and levels of

the partisan bias), whether the state of the world is A or B is immaterial for the quality

10It is important to stress that lower participation can improve welfare when alternatives are endoge-
nous (Prato and Wolton 2020).

20



of democratic choice, and we can simplify to

Q(ρ) =
1

3

(
2− 3

2

(
5

0

)
ρ0(1− ρ)5 −

(
5

1

)
ρ1(1− ρ)4 − 1

2

(
5

2

)
ρ2(1− ρ)3

)
+

1

3
. (1)

This expression gives the connection between the level of political engagement of expert

voters, ρ, and the quality of democratic choice, which is the probability that voters

achieve their most preferred alternative through democratic decision-making. If expert

voters are fully engaged, the quality of democratic choice is determined solely by the level

of political expertise, which in our experiment is 70%. Thus, by substituting ρ = 0.7 in

expression (1), a straightforward calculation establishes that the maximum probability

voters collectively choose the alternative that is best for all of them, when expert voters are

fully engaged, is Q(0.7) = 0.967. This corresponds to the majority-preferred alternative

being adopted as often as possible.
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Note: In both the control and treatment groups, the estimates are based on
actual votes of expert voters whose willingness to vote ≥ voting cost. We
use electorate as the unit of independent observation. We use electorate
level averages in the analysis and perform Mann-Whitney and exact
Fisher-Pitman permutation tests. The achieved quality of democratic
choice in each group is smaller than the max. eng. benchmark (p<0.003).

Figure 6: The Quality of Democratic Choice by Treatment

To interpret our experimental results with respect to this maximum engagement
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benchmark, in Figure 6 we compare the quality of democratic choice achieved in our

experiment with the normative benchmark in which all expert voters engage in voting.

We find that relative to when expert voters are maximally engaged, the actual quality of

democratic choice is significantly smaller in both the Control Group (pMW = 0.002, pFP <

0.001) and Treatment Group (pMW = 0.002, pFP < 0.001), representing the (significant)

drop resulting from reduced engagement by expert voters.

4.2 Utilitarian Planner

In this section we consider utilitarian welfare, under the implicit assumption that the

only aspect relevant to voter welfare is their net payments in experimental points. To

facilitate the analysis we focus on the problem of a utilitarian planner, who prescribes a

symmetric cost cutoff for expert voters, which in principle, can depend on the partisan

bias, denoted by β, and in the Treatment Group, the number of expert voters, M ≤ N

(where N is the total number of voters). Suppose that an individual subject i’s vote cost

is ci and that she votes if her vote cost is below a threshold c.

In our analysis, we assume that the utilitarian planner, although benevolent, is not

omniscient, and does not know individual voters’ realized vote costs, realizations of the

partisan bias, or the realized number of expert voters. It is important to emphasize that

our utilitarian calculations are focused only on our experimental subjects, i.e. we do not

consider partisan votes as being cast by people (which indeed they are not in our exper-

iment). This is a reasonable way to proceed when considering the ethical implications

of our particular experiment, but when applying our results to a context where partisan

voters are people, some modifications may be necessary.

Focusing first on the Treatment Group, denote the utilitarian planner’s symmetric

cutoff prescription by c∗(M ; β). For a supportive partisan bias, i.e. when β = −2,

since no expert voter is pivotal, any level of voting is economically inefficient, and hence

c∗(M ; β = −2) = 0. When the partisan bias is not supportive, the utilitarian planner

must consider the (average) cost of endorsing voting among expert voters. Specifically,
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the total expected cost is

M∑
j=1

(
M

j

)
cj(1− c)M−jj · 1

c

∫ c

0

cdc,

and, since
∫ c
0
cdc = 1

2
c2, we can write the total expected cost as

1

2
c

M∑
j=1

(
M

j

)
cj(1− c)M−jj =

M

2
c2.

Thus, for a fixed partisan bias, β ∈ {0, 2}, and a fixed number of expert voters, M , the

utilitarian planner’s problem in the Treatment Group is

max
c∈[0,1]

N

( M∑
k=β+1

(
M

k

)
ck(1− c)M−k +

1

2

(
M

β

)
cβ(1− c)M−β

)
− M

2
c2.

Using standard results (e.g., Hartley and Fitch 1951), and the Leibniz integral rule,

the first-order condition can be reduced to (details in the Appendix):

cβ(1− c)M−β−1∫ 1

0
tβ(1− t)M−β−1dt

+
1

2

(
M

β

)
cβ−1(1− c)M−β−1[β −Mc] =

M

N
c.

Then, since N = 5, and using standard properties of the beta function, an interior

c∗(M ; β) solves:

5(M − 1)(M − 2)c2(1− c)M−3 + 5

(
M

2

)
c(1− c)M−3[2−Mc] = c.

Moving on to the Control Group, the utilitarian planner chooses a symmetric vote

cost cutoff depending only on the partisan bias, β, which we denote by c∗(β).11 As above,

for a supportive partisan bias, c∗(β = −2) = 0. For a partisan bias of β ∈ {0, 2}, and

a probability of having political expertise of γ, the utilitarian planner’s problem in the

11If the planner’s prescriptions depended on the realized number of expert voters, then this information
would be revealed to voters through the planner’s prescription, and the Control Group would be the same
as the Treatment Group.
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control group is

max
c∈[0,1]

N

[
N∑

k=β+1

(
N

k

)
(γc)k(1− γc)N−k +

1

2

(
N

β

)
(γc)β(1− γc)N−β

]
− N

2
γc2.

Using that γ = 0.7 and N = 5 in our experiment, similar techniques as above allow us

to reduce the planner’s first-order condition in the Control Group to

10.5(0.7c)2(1− 0.7c)2 + 0.35

(
5

2

)
c(1− c)2[2− 3.5c] = 3.5c.

We report the numerical values of the utilitarian planner’s choice problems, both

in terms of willingness to vote and quality of democratic choice, in Figure 7 and com-

pare them to our experimental results.12 From these results, it is straightforward to see

that subjects in our experiment dramatically under-participate when the partisan bias is

against (relative to what is economically efficient). When the partisan bias is against, the

observed willingness to vote is always significantly different from the planner’s prescrip-

tion at the one percent level except in the Treatment Group when there is one expert

voter. We see similar under-participation when the partisan bias is neutral by members

of the Treatment Group. When the partisan bias is neutral, the willingness to vote in the

experiment is always significantly different from the planner’s prescription at the one per-

cent level except when there is only one expert voter. This type of under-participation

relative to what is economically efficient is consistent with free-ridership, and thus, it

is not surprising that we see similar behavior in our experiment. Interestingly, in the

Control Group, and when the partisan bias is neutral, the average willingness to vote

are statistically identical to the utilitarian planner’s prescription. And perhaps more

surprisingly, in contrast to the other cases, when the partisan bias is supportive, voters

over-participate relative to what is economically efficient, in both the Treatment and

Control groups (and the difference is always statistically significant at one percent level).

Ultimately, our experiment is not designed to adjudicate what causes voters to under-

participate or over-participate relative to what is economically efficient. Yet, the results

12Detailed information is reported in Online Appendix I.3.
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of our experiment suggest that even in a laboratory environment, voters are motivated

by non-material concerns, suggesting also that voter behavior may not be fully captured

by pivotality concerns.
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Note: The vertical axis of figures in the first row shows the willingness to vote. The vertical axis of figures
in the second row shows the quality of democratic choice.
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Treatment,N=4 Treatment,N=5 Planner's Prescription

Figure 7: Utilitarian Optimal and Experimental Results by Partisan Bias

5 Conclusion

We show that even if the general distribution of political expertise is the same, when

voters know concretely that there are other voters with expertise, they are less willing

to politically engage. We report evidence from a laboratory experiment, where our main

treatment effect isolates the relationship between voters’ (possibly degenerate) beliefs

regarding the number of expert voters and expert voters’ willingness to vote, and con-

sequently, the quality of democratic choice, which is the probability that the majority

preferred alternative is reached through voting.

From a methodological perspective, our study departs from canonical designs where

voters are only asked to make discrete vote choices. Instead, we directly elicit expert
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voters’ willingness to vote, meaning the largest cost they are willing to incur to ensure

that their vote is counted, which has at least two advantages over canonical designs. By

directly eliciting a voter’s desire to participate, our design contains more identifying vari-

ation than canonical designs. Second, canonical designs are forced to “back out” voters’

incentives, often positing some structural model, which typically undermines causal in-

terpretations of the experimental evidence. We are thus able to precisely investigate the

causal effect of the concreteness of social knowledge, and moreover, show that our main

results are the consequence of decreased engagement at the individual level.
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A Parameter Realizations

The experiment was programmed using z-Tree (Fischbacher 2007) and conducted via

computerized network. We used the built-in function from z-Tree to generate a uniform

distribution of the state of the world and partisan bias. Realizations of the state of the

world in each treatment are: A 51% of the time and B 49% of the time. As reported

in Figure A1, on average about 70% of voters are expert voters both in the control and

treatment groups. Each level of the partisan bias occurred about 1
3

of the time. In the

Control Group, the partisan bias is supportive 31.94% of the time, neutral 32.22% of

the time, and against 35.83% of the time. In the Treatment Group, the partisan bias

is supportive 32.78% of the time, neutral 33.33% of the time, and against 33.89% of

the time. The distribution of partisan bias is statistically identical between the Control

Group and Treatment Group.
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B Regression Analysis of Quality of Democratic Choice

As a supplement to the nonparametric statistical analysis reported in the main text, we

conduct linear regressions to investigate the extent to which the quality of democratic

choice is different between the Control Group and Treatment Group. The results are

reported in Table A1. We find that the quality of democratic choice is significantly

smaller in the Treatment Group. These results are consistent with results that we report

in the main text.

Table A1: Analyses of Treatment Effects on the Quality of Democratic Choice

Dependent Variable: Quality of Democratic Choice

(1) (2)

Treatment -0.121** -0.121**

(0.047) (0.047)

Period 0.000

(0.002)

Constant 0.761 0.755

(0.031) (0.046)

Observations 720 720

Note: OLS specification. Standard errors clustered at the elec-

torate level. Clustered standard errors are reported in the

parentheses. The signs ∗, ∗∗, ∗ ∗ ∗ indicate significance at

10%, 5%, and 1% level, respectively.

C Regression Analysis of Willingness to Vote

We conduct linear regressions to investigate the extent to which individual voters’ will-

ingness to vote is different between the Control Group and Treatment Group. The results

are reported in Table A2. Expert is a dummy variable that we use to investigate the

difference of willingness to vote when a subject is assigned expertise as compared to when
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the subject is a nonexpert voter. Treatment is a dummy variable that we use to indicate

the Treatment Group. ElectionPeriod is the number of rounds which we use to control

for learning effects. Against and Neutral are dummy variables that are used to identify

what a specific level of partisan bias a subject plays. The inclusion of the interaction

of the Treatment dummy and the Partisan Bias dummies explore treatment effects con-

ditional on a specific level of the partisan bias. In Model 7 of Table A2, we further

control for the demographic variables including gender, age, and subjects’ performance

on a Cognitive Reflection Task (CRT) developed by Frederick (2005).1

The results of Table A2 can be summarized as follows. First, on average, a subject’s

willingness to vote is significantly larger when she has expertise as compared to when

she is a nonexpert voter. Second, expert voters in the Treatment Group always have a

significantly lower cutoff willingness to vote, whether we only regress the voting data on

the Treatment dummy or include additional control variables such as election periods,

the level of partisan bias, and the demographic variables. Third, relative to the voting

decisions in the scenario in which the level of the partisan bias is supportive, a voter’s

willingness to vote is significantly higher when the partisan bias is against and neutral.

All these results yield conclusions that are the same as what we report in the main text.

1The CRT is conducted after subjects have finished all voting decisions. It is not incentivized; subjects
are not paid for the CRT task.
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D Learning Effects

To address the role of subject learning over the course of the experiment, we look at how

the percentage of times voters succeed changes over time in our experiment. We consider

the estimated quality of democratic choices as a function of the Period in a session. The

results of the OLS regressions are summarized in Table A3.

We find that, although the quality of democratic choice generally increases with the

number of periods in the Control Group, it decreases with the number of periods in the

Treatment Group. We test whether the coefficients are significantly different by treat-

ment, and find that the coefficient of each treatment is statistically indistinguishable by

treatment. We conducted similar regressions to investigate whether individuals’ willing-

ness to vote changes over time, and we find the same qualitative results. In sum, we

find no evidence that differences in the quality of democratic choice can be attributed to

subjects learning over the course of the experiment.

Table A3: Quality of Democratic Choice as a Function of Period

Treatment Coefficient t Pr > |z|

Control 0.002 0.71 0.495
Treatment -0.001 0.34 0.739

Note: OLS specification. Standard errors clustered at electorate level. Dependent vari-
able is the estimate of the quality of democratic choice. Independent variable is the
number of election-period. The signs ∗, ∗∗, ∗ ∗ ∗ indicate significance at 10%, 5%, and
1% level, respectively.
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E Experiment Instructions

You are participating in group decision-making experiment, where you will be making

decisions as a member of a committee. We will start with a brief instruction period.

During the instruction period, you will be given a complete description of the experiment

and will be shown how to use the computers. If you have any questions during the

instruction period, please raise your hand and your question will be answered out loud

so everyone can hear. If you have any questions after the experiment has begun, raise

your hand, and an experimenter will come and assist you. The instruction period will be

followed by the paid session. The experiment consists of 30 rounds, and at the end one

of the 30 rounds will be randomly selected by the computer as the round to be paid. You

will also receive an additional show-up fee of $7. Everyone will be paid in private and you

are under no obligation to tell others how much you earned. Your earnings during the

experiment are denominated in Points (experimental currency). Everyone will be given

an initial starting budget that is 100 Points. The experimental currency will be converted

to US dollars and you will be paid by check. The exchange rate is 10 Points = $1.

Procedure

We begin the first round by dividing you into committees of five members each. Each of

you is assigned to exactly one of these committees and you are not told the identity of

the other members of your committee. Your committee is tasked with making a group

decision. The decision is simply a choice between one of two alternatives: A and B.

Committees make decisions by voting, where whichever alternative receives more votes

is the committee’s decision, and ties are broken by a fair coin toss.

At the beginning of each round, the computer will randomly select a state of the

world for your committee. The state of the world will be either A or B. Each state of the

world will be selected with a 50% chance. For each committee, and for each round, the

computer will choose the state of the world separately, which means the selected state of

the world could be different for different committees, and the selected state of the world

would vary from one round to the other. Within one committee, the assigned state of
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the world will be the same for every member. Please note that you do not know the

randomly assigned state of the world at first.

The computer will also randomly cast two votes. There is no connection

between the assigned state of the world for your committee and how the computer cast

the 2 votes. This means that:

� the state of the world and computerized votes operate independently and separately.

� The computer may either cast two votes for A, two votes for B, or split their votes

evenly between A and B. Please note that each of these events is equally likely.

For example, on average, 33% of the time the computer will cast two votes for A,

33% of the time the computer will cast two votes for B, and 33% of the time the

computer will cast one vote for A and one vote for B.

Decision Task

Before voting, you may be given expertise, in which case you are told which state of

the world was assigned to your committee, and how the computer has voted. [IN THE

TREATMENT ONLY: You are also told exactly how many people in your committee

are given expertise.] Whether you are given expertise is randomly decided. Specifically,

the computer will randomly generate a number for each of the 5 committee members

that is an independent random number between 1 and 100. The computer may generate

a different number for different participants. If the number generated for you is equal

to or lower than 70, you will be told the state of the world and computerized votes. If

the number generated for you is greater than 70, you will not be given expertise. Each

number between 1 and 100 is equally likely, and based on this mechanism, on average

70% of your committee members will be given expertise. Note that there is no cost for

expertise.

Then, once you find out whether you have been given expertise, you and your other

committee members will be asked to make a vote choice. You can vote for A, B, or you

can abstain. If your decision is voting for A or B, you will be asked to input your highest

willingness to pay in Points to make your ballot count. If your decision is to abstain, you
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will not be asked to input such a willingness to pay.

If you decide to vote for A or B, note that whether your ballot will be used in de-

termining your committee’s decision depends on your reported willingness to pay and a

randomly drawn voting cost. Specifically, the computer will independently generate a

random voting cost for you, which will be a number between 1 and 100, and where each

number is equally likely.

� If the randomly generated voting cost is equal to or lower than your reported will-

ingness to pay, then your vote will be counted as part of your committee’s decision,

and the voting cost will be deducted from your income.

� If the randomly generated voting cost is greater than your reported willingness

to pay, then your vote choice will not be used in determining your committee’s

decision, and you do not need to pay the voting cost.

� The higher (lower) your willingness to pay for the ballot to make it count, the more

(less) likely your ballot will be a valid vote that is used to determine the committee’s

decision.

� Your personal voting cost is randomly drawn by the computer independently, which

means different committee members may have different voting costs.

� If you abstain, you will not be charged a voting cost and your ballot will not be

cast.

Please note that when you are voting, the computer has cast the 2 votes. If you get

expertise, you will know how the computer has voted; otherwise, you do not know this

information.

For your committee, only the ballots of those who decide to vote meanwhile

whose willingness to pay are equal to or higher than their individual cost of

voting will be counted. The 2 votes cast by the computer will always be counted. The

valid ballots of your committee and the 2 votes cast by the computer will jointly make

a decision for your committee. Your committee’s decision will be applied to everyone

8



in your committee, and it is determined by simple plurality, i.e. whichever alternative

receives more votes is the committee’s decision. For example, including the 2 votes

cast by the computer, if there are 4 votes for A, 3 votes for B, then your committee’s

decision is A. If there are 0 votes for A and 2 votes for B, then your committee’s decision

is B.

Ties (1-1, 2-2, 3-3) are broken randomly by a fair coin toss. So, for example, including

the 2 votes cast by the computer, if 2 votes are for A, 2 votes are for B, and other

participants abstain, then the total vote would be 2-2, which is a tie, and the tie is

broken randomly, meaning that with a 50% chance A will be the committee’s decision,

and with a 50% chance B will be the committee’s decision.

The other committees in the room face a similar task, but the correct decision may

be different for different committees. Remember that committees are completely inde-

pendent, and they act independently.

Payment

Payoffs are determined as follows. If your committee’s decision matches the assigned state

of the world, then all participants in your committee will receive a High payoff equal to

110 points.

� For example, if your committee decision is A and the assigned state of the world is

A, then all participants in your committee will receive a High payoff.

� Whether you vote or abstain, and whether your vote is A or B, if your committee’s

decision is correct, you will receive a High payoff.

If your committee’s decision does not match the assigned state of the world, then all

participants in the committee receive a Low payoff equal to 10 points.

� For example, if your committee’s decision is A but the assigned state of the world

is B, then all participants in your committee will receive a Low payoff.

� Whether you vote or abstain, and whether your vote is A or B, if your committee’s

decision is wrong, you will receive a Low payoff.
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Thus, your earning will be the realized payoff (High or Low) minus the cost of voting

(if any).

After the first round is completed, we will proceed to the second round and the process

repeats itself. The actual experiment will consist of 30 rounds. In each round, a new

state of the world will be chosen and new votes by the computer will be cast. Each round

is operated independently. One of the 30 rounds will be randomly chosen as the round to

be paid, and you will be paid by check. Please treat every round seriously as each round

is equally likely to be selected as the round to be paid.

[Experimenter: Do you have any questions?]

[Experimenter: We will first go through a practice round. During the practice round,

please do not hit any keys until you are asked to, and when you are instructed to enter

information, please do exactly as asked. You will not be paid for this practice round.]

The key information of the experimental procedure and decision task is

summarized below.

 

Your earning will be the realized payoff (High or Low) minus the cost of voting (if any). 

 

The key information of the experimental procedure and decision task is summarized below. 

 

 

 

After everyone in your committee has made her decision to either vote or abstain and stated their 
willingness to pay for the ballot, you will be told the outcome of the election. The other 
committee in the room faces a similar task, but the correct decision may be different for different 
committees. Remember that committees are completely independent, and they act independently. 

 

• A state of the world is randomly assigned for your committee. 
• At the same time, the computer randomly casts two votes. 
• These two things are operated independently and separately. 

• The 5 committee members do not know the assigned state of the world ex ante. 
• The computer determines whether you get expertise. 
• On average, about 70% of voters get expertise. 

• Every voter will be asked to decide whether to vote for A, vote for B or to abstain. 
• You will be asked to input your willingness to pay to make the ballot count if you 

decide to vote for A or B. 
• Only the ballots of those whose willingness to pay is equal to or higher than their 

voting cost will be counted to determine the committee’s decision. 
• The 2 votes cast by the computer will always be counted in the election. 

1 

2 

3 

4 

• Collective decisions are made by simple plurality; i.e. whichever alternative 
receives more votes is the committee's decision. 

• Ties are broken by a fair coin toss. 
• If your committee's decision matches the assigned state of the world, then all 

participants in your committee receive a High payoff equal to 110 points. 
• If your committee's decision does not match the assigned state of the world, then 

all participants in the committee receive a Low payoff equal to 10 points. 
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F Comprehension Quiz

To make sure subjects understand how the experiment works, we ask them to answer the

following comprehension quiz before they start making voting decisions in the experiment.

The comprehension quiz is programmed using z-Tree (Fischbacher 2007) and conducted

via computerized network. If a subject provides a wrong answer to a question, detailed

explanations pop up on the computer screen. A subject can also raise her hand and

an experimenter would answer her questions in private. Subjects cannot skip questions.

They can make voting decisions only after they have answered all the questions correctly.

1. If in your committee, there are 2 votes for A, 0 votes for B, but in the other

committee, there are 2 votes for A, 5 votes for B, what would be your committee’s

decision? [Answer: A]

2. Because each state of the world will be chosen with a 50% chance, if A was chosen

for your committee in the last three rounds, does it mean that B will be chosen for

your committee in this round (with a somewhat higher probability)? [Answer: No]

3. Regarding the 2 votes cast by the computer, on average 33% of the time the 2 votes

are for A, 33% of the time the 2 votes are for B, and 33% of the time 1 vote is for

A and 1 vote is for B. If you saw that in the first round the 2 votes are for A, in

the second round there is 1 vote for A and 1 vote for B, does it mean that for the

current round, it is somewhat more likely that the 2 votes are for B? [Answer: No]

4. Assume that in the round to be paid, A was the state of the world, and including

the computerized votes your committee’s decision was A. Your willingness to pay

was 38 Points, in the end of the session, you find that your voting cost was 38

Points, what are your earnings for this round? [Answer: 72]

5. Assume that in the round to be paid, B was the state of the world, and including

the computerized votes your committee’s decision was A. Assume that your highest

willingness to pay to make your vote count was 61, but the voting cost for your was

83, what are your earnings for this round? [Answer: 10]
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6. Assume that in the round to be paid, including the computerized votes your com-

mittee’s decision was the state of the world. You decided to abstain. Your voting

cost was 48 Points. What are your earnings in this round? [Answer: 110]

7. Assume that the state of the world was A, the computer cast 2 votes for B. In your

committee, 4 voters decided to vote for A, 1 voter decided to abstain. For those

who decided to vote, their willingness to pay to make their vote count were 30,

50, 70, 90, respectively. If the computer randomly generated a voting cost 50 for

everyone, how many votes were used to decide the committee’s decision? [Answer:

3]

8. True or False: Based on the mechanism of how a voter is exogenously given ex-

pertise, on average about 70% of voters will have expertise. But in a particular

round, it is possible that all the 5 voters get expertise or only 1 of the 5 voters get

expertise. [Answer: True]

9. If A was the state of the world, the computer cast 1 vote for A and 1 vote for B.

There was 1 committee member who got expertise and whose willingness to pay

was 100 Points but he mistakenly voted for B, and the other committee members’

votes are not counted (either because they abstain or their willingness to vote is

less than their cost of voting), what was your committee’s decision? [Answer: B]

10. You decide to vote for A, but your group decision is B. If the state of the world is

B, and your willingness to pay is equal to or higher than your voting cost (which is

25 Points), how many points do you earn? [Answer: 85]

11. If A was the state of the world, and the computer cast 2 votes for A. Assume

everyone in your committee gets expertise and no one will vote for the wrong alter-

native, how many votes are needed for your committee to guarantee a High payoff?

[Answer: 0]

12. If B was the state of the world, and the computer cast 2 votes for A. Assume

everyone in your committee gets expertise and no one will vote for the wrong alter-
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native, how many votes are needed for your committee to guarantee a High payoff?

[Answer: 3]

13. Including the votes cast by the computer, 6 votes are used to determine the com-

mittee’s decision. Among the 6 votes, there are 3 votes for A and 3 votes for B.

What is the probability that everyone in your committee will get a High payoff (110

Points)? [Answer: 50%]

14. In the selected round to be paid, if you decided to vote for A, and you would like

to pay 75 points to make your vote count. The computer randomly generated a

voting cost for you, which is 11 points. Regardless of the election outcome, how

much voting cost will actually incur to your payoff? [Answer: 11]

15. In the selected round to be paid, if you decided to vote for B, and you would like

to pay 15 points to make your vote count. The computer randomly generated a

voting cost for you, which is 88 points. Regardless of the election outcome, how

much voting cost will actually incur to your payoff? [Answer: 0]

G Pivotal Voting Models

There are N individuals deciding between two alternatives, w = A and w = B, who make

a collective decision by holding a vote. There are two equally likely states of the world,

ω = A or ω = B, and voters receive a utility normalized to 1 if alternative w = ω is

adopted in state of the world ω, and 0 otherwise. In addition to this uncertainty, voters

also face a hurdle represented by a partisan bias, denoted by β, which determines how

many votes need to cast against a given alternative. This might represent partisan voters

(as in the case of the motivating example) whose preferences are independent of the state

of the world, in which case the total electorate would actually be larger. When β > 0,

then alternative B receives β votes and voters must cast more than β votes in favor of

alternative A in order to overturn alternative B. Similarly, when β < 0, then alternative

A receives partisan support of |β|, and voters need to place at least |β| votes in favor

of alternative B to achieve the desired alternative. The partisan bias is drawn from a
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uniform distribution on {−(N − 1), . . . , 0, . . . , N − 1}. Ties are broken by a fair coin toss

between the two alternatives A or B.

At the beginning of the game, voter i gains expertise with probability γ ∈ [0, 1].

Expertise informs a voter of the state of the world and the partisan bias: (ω, β). A

voter’s private ballot cost is independently drawn from a uniform distribution on [0, 1].

Following the realization of her private ballot cost, ci, a voter must choose either to

abstain, vote for alternative A, or vote for alternative B.

Denote by d ≥ 0 a voter’s private benefit to casting a ballot independent of the

election’s result, i.e. her duty term a la Riker and Ordeshook (1968). Additionally, let

s ≥ 0 represent a voter’s sense of solidarity that she might receive by voting with other

voters, which linearly scales the number of other voters who vote. Let V represent a

voter’s conjecture of the number of other informed voters who cast a vote, voter i’s linear

utility if she votes is

1{ω=w} − ci + d+ s · V,

and

1{ω=w},

when i does not vote.

To summarize, the timing of the game is as follows:

1. The state ω, the partisan bias β, and private ballot costs are independently drawn.

2. Voters must decide whether to vote, and place their ballots.

3. The collective decision is reached and payoffs are received.

Instrumental Considerations. In a pivotal voter model, each voter is motivated by

her assessment of the likelihood that she will be pivotal. In general, a voter must consider

how many other voters have expertise. Let M be the random variable representing an

individual voter’s conjecture regarding the total number of expert voters. Notice that

when a voter learns this quantity, then her belief is simply a point mass on the correct

value, but when a voter is not informed of the number of other expert voters, then she
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must form a belief regarding this quantity. For a given partisan bias β, the probability a

voter’s preferred alternative wins if she votes is

P (M ≥ β) · P (V ≥ β |M) +
1

2
P (M ≥ β − 1) · P (V = β − 1 |M).

The first term is the probability that an expert voter turns a tie into a win and the second

term is the probability that an expert voter turns a loss into a tie. If an expert voter

instead abstains, then the probability her preferred alternative is chosen is

P (M ≥ β + 1) · P (V ≥ β + 1 |M) +
1

2
P (M ≥ β) · P (V = β |M).

From these expressions, an expert voter is pivotal with probability

1

2

[
P (M ≥ β) · P (V = β |M) + P (M ≥ β − 1) · P (V = β − 1 |M)

]
. (1)

In the proceeding sections we analyze two different cases of the model, which differ in that

the pivot probability, Equation (1), manifests differently in each case. First, we consider

an expert voter’s strategic decision to vote when she does not know how many other voters

also have expertise, which resembles the Control Group in our experiment. Second, we

consider the same strategic scenario, but where an expert voter knows the number of

other expert voters, which resembles the Treatment Group from our experiment. We

focus on the non-zero willingness to vote equilibria when they exist.

G.1 Unknown Number of Expert Voters

In this section we consider an expert voter’s decision to vote, based on her assessment of

the likelihood that she will affect the outcome of the election. We are interested in finding

a symmetric vote cost cutoff where an expert voter with cost c votes if and only if c ≤

c(γ; β), and abstains if c > c(γ; β). Denote by ĉ∗(γ) = (c(γ; 0), c(γ; 1), . . . , c(γ;N − 1)).

An expert voter does not know the number of other expert voters, so she instead uses

the distribution determining expertise to form a belief about the number of other expert

voters. Additionally, an expert voter, who knows other voters’ symmetric cost cutoff,
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c(γ; β), calculates the likelihood that other voters will vote. At a given partisan bias,

β, suppose that an expert voter expects other voters to use the symmetric cutoff rule c,

then from (1), the pivot probability for an individual expert voter is

Piv(γ, c; β) ≡
N−1∑
m=β

(
N − 1

m

)
γm (1− γ)N−1−m

(
m

β

)
(c)β (1− c)m−β

+
N−1∑

m=β−1

(
N − 1

m

)
γm (1− γ)N−1−m

(
m

β − 1

)
(c)β−1 (1− c)m−β−1

=

(
N − 1

β

)
(γc)β (1− γc)N−1−β +

1

2

(
N − 1

β − 1

)
(γc)β−1 (1− γc)N−1−(β−1) .

For a given γ, the symmetric best-response for an expert voter at a given state β, is

characterized by the balloting cost c∗ that solves

Piv(γ, c∗; β) + d+ s((N − 1)γc∗) = c∗. (2)

The left-hand side is the probability an individual committee member is pivotal, the

voter’s duty benefit, and her solidarity payoff, and the right-hand side is the private cost

of voting. Denote a solution to equation (2) by c∗(γ, d, s; β), which gives the vector of

symmetric pure-strategy Bayesian Nash equilibrium balloting cutoffs. Straightforward

calculations of the binomial density allows us to write (2) as:

(
N − 1

β

)(
γc∗β
)β (

1− γc∗β
)N−1−β

+
1

2

(
N − 1

β − 1

)(
γc∗β
)β−1 (

1− γc∗β
)N−1−(β−1)

+ d+ s((N − 1)γc∗β) = c∗β.

To generate point predictions, we set d = s = 0, thus focusing on pure pivotality

considerations, and compute c∗β using the parameters of our experiment, N = 5 and

γ = 0.7. When the partisan bias is against (β = −2), by solving

1

2

(
4

2

)
(0.7c∗)2(1− 0.7c∗)2 +

1

2

(
4

1

)
(0.7c∗)(1− 0.7c∗)3 = c∗,

we get c∗−2 = 0 and c∗−2 = 0.2755.
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Similarly, when the partisan bias is neutral, by solving

1

2

(
4

0

)
(0.7c∗)0(1− 0.7c∗)4 = c∗,

we get c∗0 = 0 and c∗0 = 0.2398. Finally, since when the partisan bias is supportive,

there is not a pivotal independent voter, the symmetric Bayesian Nash equilibrium cutoff

willingness to vote is c∗2 = 0.

The average symmetric Bayesian Nash equilibrium willingness to vote, averaged over

equally likely realizations of the partisan bias, is given by

1

3

(
c∗−2 + c∗0 + c∗2

)
. (3)

From the symmetric Bayesian Nash equilibrium calculated when d = s = 0, and using

the parameters from our experiment, the average willingness to vote when the number of

expert voters remains unknown is

1

3
(c∗−2 + c∗0 + c∗2) =

1

3
(27.55 + 23.98 + 0) = 17.18.

G.2 Known Number of Expert Voters

In this section we consider the case where expert voters are also informed about the

number of other expert voters. Suppose the realized number of other expert voters is M ,

then for a given level of the partisan bias β, the pivot probability, (1), is

Piv(γ, c,M ; β) ≡1

2

[(
M − 1

β

)
(c)β (1− c)M−1−β +

(
M − 1

β − 1

)
(c)β−1 (1− c)M−1−(β−1)

]
.

The best-response cutoff for expert voters, c∗(β), must satisfy the equality

Piv(γ, c†β,M ; β) + d+ s(Mc†β) = c†β.
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Similar to above, the left-hand side is the probability an individual committee member

is pivotal, the voter’s duty benefit, and her solidarity payoff, and the right-hand side is

the private cost of voting. Denote a solution to equation (G.2) by c∗(γ, d, s;M,β), which

gives the vector of symmetric pure-strategy Bayesian Nash equilibrium balloting cutoffs.

We can write (G.2) as:

1

2

[(
M − 1

β

)(
c†β(M)

)β (
1− c†β(M)

)M−1−β
+

(
M − 1

β − 1

)(
c†β(M)

)β−1 (
1− c†β(M)

)M−1−(β−1)
]

+ d+ s(Mc†β(M)) = c†β(M).

To generate point predictions, we set d = s = 0, and compute c∗β(M). Based on the

setting of our experiment, when the partisan bias is against and there is only one expert

voter, which means M = 1, c†−2(1) = 0. When there are two expert voters, by solving

1

2
c†(2) = c†(2),

we get c†−2(2) = 0. When there are three expert voters, by solving

1

2

(
2

2

)
c†(3)2 +

1

2

(
2

1

)
c†(3)(1− c†(3)) = c†(3),

we get c†−2(3) = 0. When there are four expert voters, by solving

1

2

(
3

2

)
c†(4)2(1− c†(4)) +

1

2

(
3

1

)
c†(4)(1− c†(4))2 = c†(4),

we get c†−2(4) = 0 and c†−2(4) = 0.3333. When there are five expert voters, by solving

1

2

(
4

2

)
c†(5)2(1− c†(5))2 +

1

2

(
4

1

)
c†(5)(1− c†(5))3 = c†(5),

we get c†−2(5) = 0 and c†−2(5) = 0.3473.

Next, when the partisan bias is neutral and there is only one expert voter (M = 1),
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c†0(1) = 0.5. When there are two expert voters, by solving

1

2

(
1

0

)
(1− c†(2)) = c†(2)

we get c†0(2) = 0.3333. When there are three expert voters, by solving

1

2

(
2

0

)
(1− c†(3))2 = c†(3)

we get c†0(3) = 0.2679. When there are four expert voters, by solving

1

2

(
3

0

)
(1− c†(4))3 = c†(4)

we get c†0(4) = 0.2291. When there are five expert voters, by solving

1

2

(
4

0

)
(1− c†(5))4 = c†(5)

we get c†0(5) = 0.2024. Finally, when the partisan bias is supportive, there is not a pivotal

independent voter, so c†2(M) = 0 for all M .

The average symmetric Bayesian Nash equilibrium, averaged over equally likely real-

izations of the partisan bias and number of expert voters, is given by

1

3
c∗−2+

1

3

N∑
j=1

(
N

j

)
(c†0(j))j(1−c†0(j))N−jc†0(j)+

1

3

N∑
j=1

(
N

j

)
(c†2(j))j(1−c†2(j))N−jc†2(j). (4)

From the symmetric Bayesian Nash equilibrium calculated when d = s = 0, and using

the parameters from our experiment, the average willingness to vote when the number of

19



expert voters is known is

1

3
c†2 +

1

3

N∑
j=1

(
N

j

)
(c†0(j))j(1− c†0(j))N−jc†0(j) +

1

3

N∑
j=1

(
N

j

)
(c†2(j))j(1− c†2(j))N−jc†2(j)

=
1

3
c†2 +

1

3

N∑
j=1

(
N

j

)
(c†0(j))j+1(1− c†0(j))N−j +

1

3

N∑
j=1

(
N

j

)
(c†2(j))j+1(1− c†2(j))N−j

=
1

3
(0 + 0.2180 + 0.0155) = 0.0778.

G.3 Combining the Models

We now compare the two cases of the pivotal voter model, one resembling our Control

Group and the other resembling our Treatment Group. Subtracting (4) from (3) we

obtain the difference

1

3

[ N∑
j=1

(
N

j

)
(c†0(j))j+1(1− c†0(j))N−j +

N∑
j=1

(
N

j

)
(c†2(j))j+1(1− c†2(j))N−j − c∗0 − c∗2

]
=17.18− 7.78 = 9.4,

which corresponds to the same calculation we use to obtain our main treatment effect,

where here the calculation is conducted on the symmetric Bayesian Nash equilibria of the

pivotal voting model that best resembles our experimental conditions.

To summarize, the symmetric Bayesian Nash equilibrium for the various cases cov-

ered in our experiments are reported in Table A4. The point predictions are reported

in brackets. Based on Mann-Whitney sign-rank tests and exact Fisher-Pitman permuta-

tion tests, the purely instrumental symmetric Bayesian Nash equiibrium predictions are

significantly different from the experimental observations in every case at 0.01 level of

significance. Moreover, the numerical value for the average difference in willingness to

vote between pivotal voting models is 9.4, and the treatment effect from our experiment

is 15.4. The difference, 15.4− 9.4 = 6 is statistically significant at 0.05 level.
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Table A4: Symmetric Bayesian Nash equilibrium Predictions

Partisan Bias
Supportive Neutral Against Average

Unknown Expertise Obs.[Pred.] 21.3 [0] 46.4 [24.0] 51.5 [0 or 27.6] 40.3 [17.2]

Known Expertise

Average 13.6 [0] 28.5 [21.8] 32.4 [1.6] 24.9 [7.8]
M= 1 37.5 [0] 23.3 [50.0] 5 [0]
M= 2 11.8 [0] 29.7 [33.3] 31.1 [0]
M= 3 15.3 [0] 29.4 [26.8] 31.2 [0]
M= 4 12.0 [0] 27.8 [22.9] 35.0 [0 or 33.3]
M= 5 13.8 [0] 28.4 [20.2] 27.6 [0 or 34.7]

Note: In the estimation of average willingness to vote for each treatment group,
we use the non-zero cutoff equilibrium when it exists.

G.4 Existence Argument

We conclude our analysis of pivotal voting models by sketching the argument that es-

tablishes the existence of at least one symmetric Bayesian Nash equilibrium in each of

the two cases we analyze above. It is important to note that there are generally multiple

equilibria in each of the models presented.

Let z ∈ {0, 1} be an indicator, and define the following smooth mapping:

Ψz
β(c; s, d) = z(Piv(γ, c; β) + s(N − 1)γc) + (1− z)(Pv(γ, c,M ; β) + sMc) + d,

and note that a symmetric Bayesian Nash equilibrium is characterized by fixed points

of Ψz
β(c; s, d) in c at each β. Note first that Ψz

β(0; s, d) > 0 when β ≥ 0. Thus, when

Ψz
β(1; s, d) < 1, then, when β ≥ 0, existence of a symmetric Bayesian Nash equilibrium,

c∗β, follows by the Intermediate Value Theorem. When the partisan bias favors voters, so

that β < 0, then there is a unique cutoff, characterized by

d+ zs(N − 1)γc) + (1− z)sMc = c,

which, after rearranging, is

c∗β =
d

1− zs(N − 1)γc)− (1− z)sMc
.
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Finally, when Ψz
β(1; s, d) > 1, there is a symmetric Bayesian Nash equilibrium in which

c∗β = 1.

H Quantal Response Equilibrium Analysis

In this section, and building off the pivotal voting models presented in the previous sec-

tions, we introduce stochastic terms into the calculus of otherwise instrumentally minded

voters, and focus on symmetric quantal-response equilibria. We follow the logit specifi-

cation used in Goeree and Holt (2005) and discussed in Goeree, Holt and Palfrey (2016).

Specifically, let the parameter µ ≥ 0 represent the degree of noise in voters’ decisions

so that individual voter i’s expected utility includes a stochastic disturbance µεi, where

εi is drawn independently across i from a logistic distribution. This is equivalent to id-

iosyncratic duty terms, i.e. where di = µεi is the specification above. Denoting i’s pivot

probability by PIVi, i votes if and only if

PIVi ≥ µεi ⇒
PIVi
µ
≥ εi,

which occurs with probability

Prob(votei) = F

[
PIVi
µ

]

Taking the inverse of Prob(vote) = F (·) and multiplying both sides by µ yields

µF−1(Prob(vote)) = PIV.

Using the logistic distribution, F (x) = 1/(1 + e−x), we derive the quantal response

equilibrium condition:

µ

[
− ln

(
1− Prob(vote)
Prob(vote)

)]
= PIV,

where the right-hand side is obtained from (1). In the Control Group, when µ = 0, then

the symmetric quantal-response equilibrium condition is same as that for a symmetric
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Bayesian Nash equilibrium when s = 0, expressed above by (2). As a function of µ, Fig-

ure A2 illustrates how the symmetric quantal-response equilibrium provides a description

of how the disturbance term, ε, can influence vote choices, which are otherwise depen-

dent on pivotality concerns. Specifically, as µ increases, the symmetric quantal-response

equilibrium cutoff willingness to vote also increases.
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Figure A2: Symmetric Logit-QRE cutoff willingness to vote by µ (Control Group)

For the Treatment Group, when µ = 0, then the symmetric quantal response equilib-

rium condition is equivalent to the symmetric Bayesian Nash equilibrium. As above, the

symmetric quantal-response equilibrium cutoff willingness to vote increases as the logis-

tic errors have a greater influence on vote choices. Figure A3 illustrates the relationship

between the symmetric quantal-response equilibrium cutoff willingness to vote at each

level of the partisan bias, as a function of µ.

Figure A4 plots the pointwise difference between symmetric vote cost cutoff quantal-

response equilibrium willingness’ to vote. It is straightforward to see that the symmetric

vote cost cutoff quantal-response equilibrium willingness to vote is pointwise in µ higher

in the Control Group than in the Treatment Group.

23



0
.1

.2
.3

.4

Lo
gi

t-Q
R

E
cu

to
ff 

w
illi

ng
ne

ss
 to

 v
ot

e

0 .2 .4 .6 .8 1
µ (noise parameter)

Against
Neutral
Supportive

Figure A3: Symmetric Logit-QRE cutoff willingness to vote by µ (Treatment Group)
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Figure A4: Symmetric Logit-QRE cutoff willingness to vote by µ and Partisan Bias
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Finally, we compute the value of the weight on logistic noise, µ, that best fits our

experimental data via maximum likelihood, and denote the estimated value by µ̂. To

avoid issues related to over-fitting, we conduct the maximum likelihood estimation for

the pooled data of all treatments and all levels of the partisan bias, each weighted by one-

sixth, for all thirty periods of each session. We find that the value µ̂∗ = 0.23 provides the

best match between the symmetric quantal-response equilibrium and our experimental

data. Then, following standard practice (e.g., Goeree, Holt and Palfrey 2016), we use the

estimate of µ̂∗ we obtained from our data to derive point predictions of the symmetric

quantal-response equilibrium vote cost cutoffs for that data. These results are reported in

Table A5. Not surprisingly, the symmetric quantal-response equilibrium vote cost cutoff

predictions, calibrated from our data, fit our data better than those produced by the

symmetric Bayesian Nash equilibria of the pivotal voting model in the previous section,

which were independent of our data. However, when we break down the analysis by the

partisan bias, in 4 out of 6 cases, the predictions obtained by the quantal-response model

are significantly different from the experimental observations. These results may suggest

that a purely instrumental game-theoretical model, even with logistically distributed

errors added to vote choice, does not fit the experimental results well.

Table A5: Logit-QRE Estimations (µ = 0.23)

Partisan Bias
Supportive Neutral Against Average

Control Group
Obs. 21.3 46.4 51.5 40.3
Est. 30.2 37.9 49.4 39.2

Treatment Group
Obs. 13.6 28.5 32.4 24.9
Est. 25.1 29.2 25.3 26.6

I Utilitarian Welfare

Suppose that the utilitarian planner chooses a symmetric cost cutoff for voters to follow.
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I.1 Treatment Group

In this case the utilitarian planner chooses a symmetric vote cost cutoff which depends

on the number of expert voters, M ≤ N where N is the total number of voters, and the

partisan bias, β. We denote the utilitarian’s optimal cost cutoff by c∗U(M ; β).

For a supportive partisan bias, c∗U(M ; β = −2) = 0.

For a partisan bias of β, utilitarian welfare in the treatment group when the number

of expert voters is M is

W T
β (c;M) = N

( M∑
k=β+1

(
M

k

)
ck(1− c)M−k +

1

2

(
M

β

)
cβ(1− c)M−β

)
− M

2
c2.

When β = 0, and since N = 5, the problem is

max
c∈(0,1]

5(
M∑
k=1

(
M

k

)
ck(1− c)M−k +

1

2

(
M

0

)
c0(1− c)M)− M

2
c2,

which can be simplified to

max
c∈(0,1]

5(1− 1

2

(
M

0

)
c0(1− c)M +

1

2

(
M

0

)
c0(1− c)M)− M

2
c2,

which can be simplified to

max
c∈(0,1]

5(1− 1

2

(
M

0

)
c0(1− c)M)− M

2
c2,

which can be simplified to

max
c∈(0,1]

5(1− 1

2
(1− c)M)− M

2
c2.

The first derivative of this function

5

2
M(1− c)M−1 −Mc,
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so the first-order condition is

5

2
(1− c)M−1 = c. (5)

If M = 1, this first-order condition reduces to

5

2
= c,

and so

c∗U(1; β = 0) = min{5
2
, 1},

implying that c∗U(1; β = 0) = 1.

Case M = 2 then becomes

5

2
(1− c) = c,

which solving for c gives

7

2
c =

5

2
,

which rearranges to

c =
5

7
.

Cases M = 3, 4, 5 follow by substituting for M and solving (5) for c in each case.

When the partisan bias is against, it is obvious that c∗U(1; β = −2) = 0, so we can

focus on M = 2, 3, 4, 5. For M = 2, because voters can only trigger a tie, the utilitarian

planner’s problem reduces to

max
c∈[0,1]

Nc2 − c2,

which is linear and increasing in c2, so c∗U(2; β = 2) = 1. Finally, for M = 3, 4, 5, the

utilitarian planner’s problem is

max
c∈[0,1]

N

( M∑
k=β+1

(
M

k

)
ck(1− c)M−k +

1

2

(
M

β

)
cβ(1− c)M−β

)
− M

2
c2.
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Using standard results (e.g., Hartley and Fitch 1951), we can write

M∑
k=β+1

(
M

k

)
ck(1− c)M−k =

∫ c
0
tβ(1− t)M−β−1dt∫ 1

0
tβ(1− t)M−β−1dt

,

which using the Leibniz integral rule, the first-order condition is

cβ(1− c)M−β−1∫ 1

0
tβ(1− t)M−β−1dt

+
1

2

(
M

β

)
cβ−1(1− c)M−β−1[β(1− c)− (M − β)c] =

M

N
c,

which reduces to

cβ(1− c)M−β−1∫ 1

0
tβ(1− t)M−β−1dt

+
1

2

(
M

β

)
cβ−1(1− c)M−β−1[β −Mc] =

M

N
c.

Using that the beta function is

B(x, y) =

∫ 1

0

tx−1(1− t)y−1dt,

and thus ∫ 1

0

tβ(1− t)M−β−1dt = B(β + 1, N − β),

and using that B(x+ 1, y) = B(x, y) x
x+y

, we can write

B(β + 1,M − β) = B(β,M − β)
β

β +M − β
= B(β − 1,M − β)

β

M
· β − 1

β − 1 +M − β
,

and since β = 2, we have that

B(3,M − β) = B(1,M − 2) · 2

M
· 2

M − 1
,

and finally since B(1, x) = 1
x
,

B(3,M − β) =
2

M(M − 1)(M − 2)
.
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Thus, since N = 5 we can write the planner’s first-order condition as

5(M − 1)(M − 2)c2(1− c)M−3 + 5

(
M

2

)
c(1− c)M−3[2−Mc] = c. (6)

Solving (6) yields the utilitarian planner’s symmetric vote cost cutoffs when the partisan

bias is against and M = 3, 4, 5.

I.2 Control Group

In this case the utilitarian planner chooses a symmetric vote cost cutoff which depends

only on the partisan bias, β, which we denote by c∗U(β).

For a supportive partisan bias, c∗U(β = −2) = 0.

For a partisan bias of β, utilitarian welfare in the control group is

WC
β (c) =N

( N∑
k=β+1

(
N

k

)
(0.7c)k(1− 0.7c)N−k +

1

2

(
N

β

)
(0.7c)β(1− 0.7c)N−β

)
− N

2
0.7c2.

For a neutral partisan bias, we can write the utilitarian planner’s problem as

max
c∈[0,1]

N

(
1− 1

2

(
N

0

)
(0.7c)0(1− 0.7c)N

)
− N

2
0.7c2,

which simplifies to

max
c∈[0,1]

N

(
1− 1

2
(1− 0.7c)N

)
− N

2
0.7c2.

The first-order condition is

N(1− 0.7c)N−1 = 0.7c,

which since N = 5 is

5(1− 0.7c)4 = 0.7c. (7)

A solution to (7) gives c∗U(β = 0).

When the partisan bias is against, and using the same techniques as above, we write
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the first-order condition as

0.7N(N − 1)(N − 2)(0.7c)2(1− 0.7c)N−3

2
+ 0.35

(
N

2

)
c(1− c)N−3[2− 0.7Nc] = 0.7Nc,

which since N = 5, is

10.5(0.7c)2(1− 0.7c)2 + 0.35

(
5

2

)
c(1− c)2(2− 3.5c) = 3.5c. (8)

A solution to (8) gives c∗U(β = 2).

I.3 Comparisons

Table A6 summarizes the utilitarian planner’s symmetric cost vote cutoff prescription in

each case.

Table A6: Optimal Willingness to Vote by Treatment and Partisan Bias

Partisan Bias
Supportive Neutral Against

Control Group
Exp. Obs. 21.3 46.4 51.5

Pred. 0 48.2 96.2

Treatment Group

Exp. Obs. 13.6 28.5 32.4
Pred. M = 1 0 100 0
Pred. M = 2 0 71.4 100.0
Pred. M = 3 0 53.7 100.0
Pred. M = 4 0 44.0 86.7
Pred. M = 5 0 37.7 67.5

We use both Mann-Whitney sign-rank test and the exact Fisher-Pitman permutation

test to examine whether the experimental observations are different from the utilitarian

planner’s prescription. We use the electorate averages as the unit of independent obser-

vation in the statistical analysis to examine the difference on the quantities of interest.

The numbers reported in Table A7 are p-values of statistical tests. All statistical tests

reported in this table are two-sided and non-parametric.
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Table A7: Comparisons between Experimental Results and Utilitarian Planner’s Pre-
scriptions

Partisan Bias Statistical tests Control Group
Treatment Group

M=1 M=2 M=3 M=4 M=5

Panel A: Willingness to Vote

Against
Wilcoxon signed-rank 0.002 0.166 0.012 0.003 0.002 0.012

Fisher-Pitman permutation 0.000 0.500 0.008 0.001 0.000 0.008
# observations 12 3 8 11 11 7

Neutral
Wilcoxon signed-rank 0.938 0.109 0.008 0.002 0.003 0.037

Fisher-Pitman permutation 0.825 0.250 0.004 0.000 0.001 0.033
# observations 12 3 9 12 12 10

Supportive
Wilcoxon signed-rank 0.002 n/a 0.006 0.002 0.002 0.003

Fisher-Pitman permutation 0.000 n/a 0.004 0.000 0.000 0.001
# observations 12 1 10 12 12 11

Panel B: The Quality of Democratic Choice

Against
Wilcoxon signed-rank 0.002 n/a 0.012 0.003 0.006 0.311

Fisher-Pitman permutation 0.000 n/a 0.008 0.001 0.003 0.313
# observations 12 3 8 11 11 7

Neutral
Wilcoxon signed-rank 0.695 0.109 0.008 0.002 0.003 0.017

Fisher-Pitman permutation 0.492 0.250 0.004 0.000 0.001 0.018
# observations 12 3 9 12 12 10

Supportive
Wilcoxon signed-rank n/a n/a n/a n/a n/a n/a

Fisher-Pitman permutation n/a n/a n/a n/a n/a n/a
# observations 12 1 10 12 12 11

Note: When the partisan bias is supportive, the achieved quality of democratic choice is always 100%,
which is identical to the utilitarian planner’s prescription, so statistical tests are not applicable in these
cases. In the Treatment Group, when the partisan bias is against and there is only one expert voter,
the quality of democratic choice is zero, which is identical to the utilitarian planner’s prescription, so
statistical tests are not applicable in this case. When the partisan bias is supportive and there is only
one expert voter, we have only one observation, so statistical tests are omitted for this case.
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