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Abstract

We test the hypothesis that the Quadratic Voting mechanism is capable of producing
more socially efficient outcomes when it is compared with the conventional 1-person-1-
vote system, where a majority rule of 50+1 could yield socially inefficient outcomes when
one aggregates the valuation of voters once the outcome of the voting is known. We
design 4 different experiment where N players-voters are assigned randomly with different
preferences over two possible outcomes (e.g. publicly provided goods). A subgroup of the
voters prefer outcome A and the rest prefer outcome B. We assign an endowment to each
of the voters, which they can allocate to votes or keep for themselves with a reservation
value. We define a treatment group in which the cost of allocating their endowment to
votes follows a quadratic cost function, following Weyl (2013). In the control group in
which participants are allowed to obtain only one vote at a fix cost in order to replicate
a 1-person-1-vote system. Once the votes are counted and a particular outcome or public
good is provided, the proceeds from the allocation of voters to votes gets redistributed
back to the voters inversely proportional to their allocation of endowments to votes. The
treatments are compared in terms of social efficiency achieved by the outcomes, and the
distributional impacts of the mechanism before and after the proceeds are redistributed.
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1 Introduction

Collective decision making using a majority rule of 50+1 is a standard procedure used by many

firms and countries to decide whether a policy should be implemented. However, according to

Weyl (2013) and Goeree and Zhang (2013) it can lead to inefficient outcomes. The idea behind

is that when a minority has positive (negative) valuations for a policy to be implemented, but

their valuation is greater on average than the negative (positive) valuation of the majority,

a majority rule may yield to inefficient outcomes. Optimally, the outcome with the higher

expected value should be implemented. Therefore, a majority voting system will result in an

inefficient outcome as long as the expected value and the median value are on opposite sides of

the valuation space.

The Quadratic Voting (QV) mechanism proposed by Weyl (2013) is a novel electoral design

which can yield to more efficient outcomes than a majority voting system. Moreover, it tries

to resolve other problems of mechanism design such as the collusion problem of the Vickrey-

Clarke-Groves (VCG) mechanism, and the information problems of the Expected Externality

mechanism, where a social planner needs to know the distribution of the valuations that agents

have. Under the QV mechanism individuals buy votes at a quadratic cost and receive a reim-

bursement equal to the average of the other’s expenditures in votes. Hence, the marginal cost

of an additional vote is proportional to the votes already purchased, and the marginal benefit

of an additional vote is proportional to the cardinal value of changing the policy. Further-

more, because individuals receive a reimbursement equal to the average of other’s payment the

mechanism is budget balanced.

The paper of Goeree and Zhang (2013) is the first work to test the QV mechanism in a

laboratory experiment. They called it the bidding mechanism. They employ a setup with low

value and high value voters at both sides of the valuation space using a symmetric distribution.

The experiment consists of 40 rounds. In the first 20 rounds individuals make choices under

the QV mechanism and a majority rule. Then they choose whether the QV or the majority

rule should be implemented in the next 20 rounds, using a majority rule, in order to endogenize

the choice of institutions. The two main results of the paper is that individuals prefer the QV

mechanism over a majority system rule, and that the QV is more efficient than the majority
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system in a laboratory experiment.

Our goal is to test the QV through 4 different experimental designs to prove different

properties of the mechanism. In each one of them individuals have to decide whether policy

A or policy B should be implemented. We vary the incentives (i.e. the goal of the decision

to reach), the sample size, the payment media, and if the distribution of preferences over the

selected policy was endogenous or exogenous. Table 1 shows a summary of each one of the 4

experiments.

Table 1: Summary of the conducted experiments

Exp. Decision to
reach

Sample
size

Property to
test

Recruitment Payment media

(1) Taxation rule 56 Efficiency Classroom Tax on money earned in a
course during the term

(2) Earnings’
allocation

23 Collusion Classroom Money

(3) Exam date 23 Payment
media

Classroom Money
Time to deliver an exam
Space to solve an exam

Bonus in exam

(4) Tickets’
allocation

210 Group size University Tickets in a raffle to win a
signed jersey

All experiments were conducted with undegraduate and graduate students at Universidad

de los Andes between October 2013 and July 2014. In the first experiment, students of the

undergraduate course “Cooperación y Competencia” (“Cooperation and Competition”) have

to vote for a redistributive system under democracy and the QV electoral design. Since the

beginning of the term students have a current account, due to the fact that they must participate

in different experiments to earn money including the experiment of QV. At the end of the

term, students have to pay a tax on their current accounts; the lump sum of the tax will be

redistributed to all students using an egalitarian or progressive system. We implement the QV

mechanism to determine which redistributive scheme is socially preferred. Students first vote

using a majority rule system, and then we gave to each participant an initial endowment of 100

monetary units to implement QV, we compare the results between the majority system rule

and the QV mechanism.

Secondly, we design an experiment where N players-voters are assigned randomly with dif-

ferent preferences over two possible outcomes on the valuation of a good publicly provided.
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Participants were 23 students of the graduate course “Economı́a de las Decisiones y las In-

stituciones” (“Economics of Decisions and Institutions”). Exogenous preferences were given

such that a subgroup of the voters prefer outcome A and the rest prefer outcome B. We as-

sign an equal endowment to each of the voters and vary the proportion of subjects that prefer

outcomes A and B, altering the composition of the minorities/majorities. Students vote to

determine which public good should be provided in three different rounds. At the end of the

experiment one of the participants is randomly chosen to be paid for his earnings in all three

rounds. This is a within-subjects design in which subjects start without communication in

one round. Afterwards, they are allowed to talk with the whole group in round two, and with

the subset of subjects with the same preferred outcome in round three. The different lev-

els of communication among participants are used to test the collusion effects within the QV

mechanism.

In the third experiment, we propose different exchange goods used by participants to buy

votes. Students, the same group from the second experiment, vote for the date of the final exam

using the QV mechanism. In this regard, one of the greatest controversies of the QV mechanism

is that, if voters can buy votes using money as the payment media, this electoral design can

yield to more inequalities in the provision of public goods. We define a within-subjects design

to compare the bidding behavior under QV using different “currencies”. In addition to money,

we proposed to the students to buy votes with three non-transferable goods among students:

their time to deliver the take-home exam, the space provided to respond the exam and an extra

bonus students have in the grade of the exam.

Finally, we implement the QV mechanism and compare it with a democratic system (with

rebate) in large experimental populations. We conduct an e-mail based experiment open to all

the student’s community at Universidad de los Andes, reaching 510 applications to participate.

We randomly select 210 of the applications and divide the participants into two groups of 105

subjects. One of the electoral systems was assigned to each group and the distribution of

exogenous valuations was identical across groups. Subjects bid among two different policies,

defining the number of tickets that each participant would receive for the raffle of a prize. The

prize was a soccer jersey signed by one of the Colombian top strikers, a highly valuable item

among the Colombian population. We raffle one jersey per group. The distribution for the
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valuations was asymmetric (composed of two uniform distributions, one in each valuation’s

domain), guaranteeing the inefficiency of the majority rule. This distribution was common

knowledge among the participants. We test rational behavior, i.e. the deviation with respect

to the Nash equilibrium of the game, for each electoral system.

The rest of the paper is organized as follows in section 2 we describe the theoretical model

of the QV mechanism. In section 3, we present the experimental set-up, the results and the

conclusion of each one of the four experiments. In section 4 we describe the lessons learned for

testing the QV mechanism in a laboratory, and finally in section 5 we conclude and propose

further experiments for future research.

2 The Quadratic Voting model

In this section we describe a general theoretical model that applies to all four experiments. A

voting procedure is set to determine the outcome between two alternatives A and B. Each one

of the N voters has a valuation νAi for alternative A to be implemented, and a valuation νBi for

alternative B. This is a more general version of the model proposed in Goeree and Zhang (2013)

and Weyl (2013), in which is assumed that νAi = −νBi , i.e., the implementation of the least

preferred outcome generates a negative disutility of the same magnitude than the preferred

policy.

Unlike the standard voting procedure, under QV subjects are offered the possibility to make

a bid for their preferred alternative knowing that the option with more aggregate bids the will

be chosen. Each subject receives an endowment e, and they are allowed to make a bid bi. For

clarity purposes, and to match the models from in Goeree and Zhang (2013) and Weyl (2013),

it is assumed that positive bids correspond to policy A and negative bids to policy B. The bid

has a quadratic cost according to the function C(bi) = αb2
i . In addition, each voter receives a

rebate Ri equal to the average expenditure of the remaining N − 1 participants. This rebate

guarantees that the mechanism is budget balanced. If voter i has a valuation νi = (νAi , ν
B
i ) and

bids bi, his expected pay-off is given by

πi(νi, bi) = e+ νAi G(bi) + νBi (1−G(bi))− C(bi) +Ri (1)
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Where G(bi) is the expected probability that the aggregate bids are positive, Prob(bi +∑
j 6=i bj > 0), or simply the probability that alternative A is chosen. The rebate received by

player i is independent of his own bid and can be written as
∑

j 6=i bj

N−1
. By substituting these

expressions in the payoff function we have

πi(νi, bi) = e+ (νAi − νBi )

(
Prob

(
bi +

∑
j 6=i

bj > 0

))
+ νBi − αb2

i +

∑
j 6=i bj

N − 1
(2)

The parameters of the model are listed in Table 2 for each experiment. Please note that in

the bidding cost function C(bi) the parameter α is equal to 1 in Experiments 1, 2 and 3. In

Experiment 4 we set α to 1/9 given the considerable increase in group size. The distribution of

valuations is endogenous in Experiments 1 and 3, as they correspond to taxation preferences for

their accumulated earnings from previous class experiments and their preferences for an exam’s

date, respectively. In experiments 2 and 4 the distributions of valuations are exogenous. In

addition, these distributions are asymmetric and guarantee the inefficiency of a majoritarian

voting rule since the mean and the median valuation are located in opposite sides of the distri-

bution. In other words, we set the exogenous distributions in such a way that the minoritarian

groups have more intense preferences for one policy than the majority for the opposed policy.

Table 2: Model parameters for each experiment

Exp. Decision to
reach

e Distribution of valuations νi C(bi) Rebate Ri

(1) Taxation rule 100 Endogenous bi2 Standard

(2) Earnings’
allocation

100 (νAi , ν
B
i ) =

{
(10,−70) with p = 2/7

(20, 0) with p = 5/7a
bi2 Standard

(3) Exam’s date 5 Endogenous bi2 Standard

(4) Tickets’
allocation

10 νAi = −νBi = νi , then

(νi) =


{−8,−6,−4,−2} with p = 2/21

{0} with p = 1/21

{+1,+2,+3,+4} with p = 3/21

bi2/9 Rounded
to closest
integer

a In one out of three groups the probabilities were 1/3 and 2/3 instead of 2/7 and 5/7.
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3 Our Experiments

3.1 Experiment 1: Choosing a taxation rule

3.1.1 Methods

Participants. Fifty six students from the undergraduate class “Cooperacion y Competencia”

took part of this experiment. Students accumulate earnings from class experiments and other

activities in a “current account” during all the term and, at the end of it, one subject is randomly

selected to be paid. Earnings usually reach half a monthly minimum wage. In this experiment

participants vote for a egalitarian or a progressive tax to be applied to their earnings at the

end of the term.

Design. We implement QV to allow students decide between two redistributive systems.

Policy A consists on an egalitarian redistributive system in which the taxed earnings are dis-

tributed in equal parts. Policy B consists of a progressive redistributive system in which the

people who had less money in their current accounts received more money from the collected

taxes.

Students had experience with the QV mechanism, which was previously used in the class to

reach a decision on the final exam’s date. Subjects were given an endowment 100 experimental

units (EUs), each unit with a value of $100 cop. The mechanism was explained used a table

listing the cost, from 0 to 100 EUs, for each bidding level bi ∈ {0, 1, 2, . . . , 9, 10}.

Procedure. Students voted electronically. First, participants voted using a one-man one-vote

system with costless votes for policy A or policy B. This initial procedure was followed by the

QV mechanism, in which they were asked to respond three questions: a) Whether they prefer

policy A or policy B; b) How much of their 100 EUs they would like to spend in policy A; c)

How much of their EUs they would like to spend in policy B.

3.1.2 Results

When asked about their preferred policy 32 students (58.2%) opt for the progressive taxation,

16 (29.1%) opt for the egalitarian taxation and the remaining were indifferent. Purchased votes

under QV were consistent with these results: Policy B (the progressive tax) accumulated a total

7



Figure 1: Purchased votes versus taxed earnings. In this Figure the red dots correspond to participants
preferring Policy A (egalitarian taxation) and the blue dots correspond to participants preferring Policy B
(progressive taxation). The dashed line represents the correlation between taxed earnings and purchased votes.
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of 229 votes from 35 different students, an average of 6.54 votes per student; whereas Policy A

(the egalitarian tax) accumulated 94 votes from 21 different students, an average of 4.47 votes

per student.

Nine students (16.4%) purchased votes for both policies, 5 of them spent more on votes for

Policy B than for Policy A, 3 of them did the opposite, and the remaining one purchased one

vote for each policy. Excluding this participants the average purchased votes for policies A and

B increase to 5.33 and 7.00, respectively.

We test differences in purchased votes across policies using a Mann-Whitney test. We

consider only the participant’s maximum number of votes between A and B, accounting only

once subjects that voted for both options. The difference in favor of students supporting Policy

B is statistically significant at the 10% level (p-value = 0.082).

We analyze the relationship between purchased votes and the earnings to be taxed (i.e. the

accumulated profits from several experiments during the academic term) as is shown in Figure

1. After setting votes for Policy A as negative and votes for Policy B as positive, we find a

correlation of -0.264 (p-value 0.052). In other words, subjects with more cumulative earnings

tend to spend more on the egalitarian rather than the progressive tax.
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3.1.3 Discussion

This initial experiment is useful to check that subjects express the intensity of their preferences

through the QV mechanism. In this scenario the preferences over the one of the two distribu-

tive policies were endogenous: the earnings to be taxed were accumulated through the whole

academic term by participating in different class experiments and activities. In this sense, the

negative and significant correlation reported above is a sign that participants are sensitive to

the mechanism.

About one of every six subjects spent part of their endowment voting for both policies.

Future experimental forms must aim to help participants into avoiding these mistakes by giving

the chance of voting for only one policy.

3.2 Experiment 2: Choosing the public good to be provided

3.2.1 Methods

Participants. Twenty three graduate students from the course “Economı́a de las Decisiones

y las Instituciones” took part of this study. One of them was randomly selected and was paid

for all three rounds.

Design. Subjects were randomly assigned to two groups of seven and one group of nine

subjects. In the groups of seven subjects two voters were the minority with more extreme

preferences, whereas in the group of nine subjects the minority was composed of three voters.

Each subject in the minority received two poker cards. A black card with a valuation of one

unit and a red card with a valuation of seven units. The remaining subjects, majoritarian in

each group, received two black cards with a valuation of one unit. Subjects were told that each

unit correspond to 10 experimental points, to be paid at $100 cop each.

Subjects faced the QV mechanism in three consecutive rounds with the same group mem-

bers. In the first round communication was explicitly prohibited. In the second round face-

to-face communication was allowed at the group level. In the third and final round subjects

were allowed to communicate with the other group members with their same valuation, i.e.,

communication within the minority and communication within the majority for each group.

In each round subjects were endowed with 100 experimental points. They were allowed to
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bid for one of the two public goods, black or red. They were told that the public good that

accumulate more votes would be produced. Bidders received a table showing the conversion

from points to votes, indicating the quadratic costs of voting, and they were allowed to spend

between 0 and 100 experimental points for their preferred public good.

Procedure. The experiment was conducted with pen and paper. Subjects received a form

with the instructions, which were read aloud by the experimenter, and a couple of poker cards

indicating their valuation for the public goods to be provided according to the voting mecha-

nism. Once subjects declared that instructions were fully understood they were asked to sign

an informed consent. Participants were told of the chance of keep playing for multiple rounds,

but the different communication conditions were not initially revealed to them. Voting results

were not revealed between rounds. Therefore, participants just realized the outcome of the

game once the experiment was finished.

3.2.2 Results

We report the number of purchased votes and the average expenditure for both player types

within each treatment in Table 3. We also show the distribution of purchased votes across types

and treatments in Figure 2. In absence of communication, the average purchased votes in the

majority (4.53) is more than twice the average of purchased votes in the minority (2.09). For

the majority, the average expenditure surpasses the total benefit from electing their preferred

policy.

With the introduction of communication at the group level the amount of purchased votes

in the majority increases to 6.13. On the other hand, minority members are more likely to

purchase more votes in favor of the less materially beneficial policy (i.e. the policy preferred

for the majority) or to abstain.1

In the third treatment, in which communication is allowed between members of the same

type within each group, the average purchased votes within the majority decreases to 3.09,

which is lower (although not statistically different) than the 3.22 purchased votes in the minor-

ity. Please note in Table 3 that although the number of votes is almost identical across types,

the average expenditure in the minority is twice its value in the majority. This is evidence in

1This is the only comparison across types in a given treatment that is statistically significant (p-value 0.000).
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Figure 2: Distribution of purchased votes across treatments. Histograms of purchased votes for
moderates (in blue) and extremists (in white).
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favor of the between-group heterogeneity found in the results: in one of the groups the minority

members decided to spend their whole endowment in the most materially beneficial policy (this

is the only case in which the efficient outcome was reached), whereas in another group the

minority members did not spend anything from their endowment.

Table 3: Purchased votes and expenditure per subject.

Minority (extremists) Majority (moderates)
Treatment Votes Expenditure Votes Expenditure

Round 1: No communication 2.09 16.85 4.53 27.43
(1.76) (9.72) (0.68) (5.68)

Round 2: Communication within groupa -1.57 -14.42 6.13 42.25
(1.78) (13.79) (0.56) (8.03)

Round 3: Communication within type 3.22 29.57 3.09 14.68
(2.04) (17.12) (0.58) (3.91)

a The negative value indicates that, on average, subjects of a given type (in this case the minority) are purchasing
votes in favor of the less materially beneficial policy for them. Standard errors in parentheses.

3.2.3 Discussion

Communication, at least when the polarization between policies is moderate to low, works in

more than one direction and not all of them are efficient. We observed an “erratic” group in

which the minority voted for their least beneficial outcome. However, what is more puzzling

of this group’s behavior is the increase in the average expenditure: if the minority and the

majority agreed on the preferred policy one should expect a minimization of the expenditure,

not the opposite pattern. In the remaining two groups the role of communication is closer to
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its expected effect: groups allowed to talk are more likely to reduce their expenditures. In our

case, we observe that this reduction was driven by the minority, which could be explained by

their positive valuation over the policy preferred by the majority, although in a minor degree.

3.3 Experiment 3: Choosing the exam’s date

3.3.1 Methods

Participants. Twenty three graduate students from the course “Economı́a de las Decisiones

y las Instituciones” took part of this study. Participants had previous experience with QV,

since they were the same group from Experiment 2.

Design. In this experiment the QV mechanism was used to reach a decision on the fi-

nal exam’s date. There were two alternative dates on which they can bid, the week be-

fore and the week after the spring break2. Subjects were requested to submit their bids

bi ∈ {−5,−4, . . . , 0, . . . , 4, 5} for their preferred date with four different payment media, which

are shown in Table 4. Subjects were told that one of the four payment media was previously

selected, but that it would not will be revealed until all the students submit their experimental

decisions. The chosen payment media was cash.

Table 4: Exchange rates for each payment media proposed in Experiment 3

Treatment Payment media Exchange rate

Cash Money (one subject randomly chosen) 1 bidding point = $10,000

Time Hours to deliver take home exam 1 bidding point = 2 hours
to be deducted from a total of 50 hours

Space Lines to write an essay in the exam 1 bidding point = 5 lines
to be deducted from a total of 60 lines

Bonus Points from a bonus in the exam 1 bidding point = 0.1 points
to be deducted from a total bonus of 0.5.

Maximum score in the exam is 5.0.

Procedure. A week before the sooner of the two proposed exam dates subjects were asked

to fill an online voting form containing all four treatments. They had thirty six hours to

complete the form before it was closed. They were reminded that the voting mechanism was

similar to the one previously used in Experiment 2, i.e., that they could bid for their preferred

2The spring break matches the religious holiday corresponding to the Catholic Holy Week.
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date at a quadratic cost, and at the end of the voting procedure they will be informed of the

realized outcome and they will receive a rebate equal to the average expenditure of the other

participants.

They initially received a brief explanation of the four payment media, remarking that the

selected media was already chosen but not announced until the form were closed. Once they

agreed on taking part of the voting procedure they were asked to reach a decision with each

one of the payment media in the same order as they were listed in Table 4. Subjects were

reminded of the number of votes contributed to their preferred outcome for each number of

bidding points.

3.3.2 Results

The average purchased votes and expenditure for each payment media are reported in bold in

the diagonal cells in Table 5. From highest to lowest purchased votes (and expenditure) we

have: cash, lines available to complete an essay which is part of the exam, hours to deliver the

exam, and bonus points in the exam. In the cells off the diagonal are reported the differences

in purchased votes and expenditures across payment media and its statistical significance using

a Mann-Whitney test. All the comparisons are statistically significant.

Table 5: Purchased votes and expenditure for the different payment media. Values in the diagonal,
in bold, correspond to the average votes and expenditure. Values off the diagonal correspond to the respective
differences across payment media and the p-value of the Mann-Whitney tests comparing these values. The
significance of the statistical tests for purchased votes and expenditure is the same and therefore is reported
only once per comparison.

Cash Lines Hours Bonus
Votes Expend. Votes Expend. Votes Expend. Votes Expend.

Cash 1.509 2.913
(0.815) (1.905)

Lines 0.381 1.261 1.128 1.652
(0.022)** (0.630) (1.265)

Hours 0.794 1.957 0.414 0.696 0.714 0.956
(0.001)*** (0.049)** (0.682) (1.065)

Bonus 1.123 2.391 0.742 1.130 0.328 0.435 0.386 0.522
(0.000)*** (0.001)*** (0.091)* (0.624) (0.947)

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

The majority of students, 15 out of 23, preferred the exam after the spring break. This was

the elected option under all the payment methods using quadratic voting. The latest exam date

accumulated 75.9% of the votes with cash as payment media, 73.7% when the payment media

were the lines to solve the exam, and 76.7% when the payment media were the number of hours

to submit the exam. In these three cases the average purchased votes per subject preferring
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Figure 3: Purchased votes for each policy across payment media. Subjects that declare a preference
for one of the two exam dates but did not spend part of their endowment are included in the average for the
subset of subjects with the same preference.
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the latest exam date were higher than from those preferring the earliest exam date, as is shown

in Figure 3. When the payment media is the bonus in the exam the winner outcome earned

60.9% of the votes, and subjects in the minority purchased on average more votes than those

in the majority. The difference in purchased votes across types is only statistically significant

using cash as payment media (Mann-Whitney test, p-value 0.060).

3.3.3 Discussion

The statistical differences in expenditure levels between the different payment media bring into

the discussion the pertinence of money as the payment media under QV. The expenditure levels

suggest the following order in valuation from lower to higher: cash, lines from the space allowed

to complete an essay, hours to deliver the exam and a bonus on the exam. An explanation for

the low valuation of the monetary transfer is the fact that only one subject would be paid.

The three payment media alternative to cash were non-transferable and were not orthogonal

to the exam’s outcome. The latter property is a double-edged knife: on the one hand, it

increases the valuation of each bidding unit with respect to the monetary transfer used as

baseline; but on the other hand, the valuation of the alternative payment media might be
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correlated with the preferred option. For instance, consider how the valuation of the additional

hours to solve the exam might differ between those that prefer the earlier and the latest date.

Regarding the lack of significance of the differences for the subsample of subjects that

preferred the earlier date, our explanation are the low levels of statistical power given the

sample size and the size of the expenditures.

3.4 Experiment 4: Distributing the tickets for a raffle

3.4.1 Methods

Participants. The invitation to participate in the study was posted on the official Facebook

page of the Economics Department from Universidad de los Andes. This call was open to

all the university’s students and staff members. Subjects belonging to an experimental pool

from previous studies were also invited via e-mail. We received a total of 511 submissions to

participate in the experiment.

The 210 participants were randomly selected using the following procedure: the candidates

were divided into six panels of 85 subjects according to the time of submission of the form.

The panels were numbered from 1 to 6. In Panel 1 were located the subjects that complete

their registration earlier, whereas in Panel 6 were located the subjects that completed it last.

Sixty subjects from Panel 1 were randomly selected to participate, fifty from Panel 2, forty

from Panel 3, and so on. Early registrations were given more chances to participate under the

assumption that those that registered first may have a larger valuation of the signed jerseys

raffled as a reward for participation.

On average 60% of the participants were men and they belonged to different majors. How-

ever, because the call was organised by the Economics Department approximately 48% of the

sample were economics undergraduates. Subjects were asked about their valuation of the prize

using a non-incentivized Becker-Degroot-Marschak (BDM) mechanism (Becker et al., 1964).

The average valuation of the jersey was 370,000 $cop3, 226 percent the value of the jersey in

stores.

As the experiment was conducted some days before the beginning of the 2014 Soccer World

Cup, subjects were asked about their beliefs of the maximum stage that the National Team will

3This value was calculated over 492 subjects who answered the question using a numerical value, the others
responded that the signed jersey goes beyond a monetary value.
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reach in the tournament. Forty four percent of the sample believed that Colombia was going to

advance to the round of 16, another 44% to the quarter-finals, 5.68 % to the semi-final, 0.78%

to the final, and 2.15% believed that Colombia was going to be world champion. Only 3%

thought that Colombia was going to be knocked out in the first round. The revealed monetary

valuation of the jersey and the expected beliefs about the National Team’s performance in the

World Cup are signs of the attractiveness of the experimental reward.

Design. Each participant was endowed with 10 tickets to participate in the raffle of a prize

commonly known to all subjects, plus a random number ν ∈ {−8, . . . , 4} representing the

exogenous valuation for two policies. Participants had to choose between policy A and policy

B. Under policy A we add ν to the number of tickets each individual has. Under policy B we

subtract ν to the number of tickets each individual has. As the implementation of the least

preferred policy reduces the payoff in −ν, we have in this experiment full polarization. Subjects

with ν > 0 should prefer policy A, whereas subjects with ν < 0 should opt for policy B. The

distribution of exogenous valuations was common knowledge and was the same for both groups

(see Table 2). In each group 60 subjects have ν > 0 and 40 subjects have ν < 0. A majoritarian

election rule will favor the group with ν > 0 and Policy A will be implemented. However, given

that the mean value of the distribution of ν is −10/21 the efficient outcome is policy B. This

experimental design aims to explore voters’ behavior when QV allows participants to express

the intensity of their preferences.

The 210 participants were randomly divided into two groups of 105 subjects each. The prize

raffled in each group was identical, as well as the distribution of ν and the fact that voting was

costly. We have one treatment for each one of the groups. In the Quadratic Voting treatment

subjects are allowed to spend any fraction of their endowment (Ci(bi) ∈ {−10, . . . , 10}) and

convert them in points in favor of their preferred policy at a rate of three times the square

root of their expenditure, which is equivalent to purchase votes at a quadratic cost given the

function C(bi) = b2
i /9. In the One Man One Vote treatment subjects can spend at most one

of the ten units in their endowment to add 3 points in favor of their preferred policy.

One jersey was raffled in each group and the number of tickets per subject depend on the

outcome of the voting procedure. In both groups the distribution of ν was identical, voting

was costly, and subjects received as rebate the average expenditure (rounded to the closest

16



integer) of the other 104 participants. The only difference between groups was the maximum

amount of tickets allowed to spend in the voting procedure. Under QV subjects can make

a bid bi ∈ {−10,−9, . . . ,−1, 0, 1, . . . , 9, 10}, whereas under Democracy the space of strategies

was constrained to bi ∈ {−1, 0, 1}. The bidding cost is C(bi) = b2
i /9, meaning that under QV

each additional spent ticket is contributing with fewer votes to the preferred policy.

Procedure. The invitation to participate in the experiment was posted online on June 11th,

2014, the day before the kick-off of the Soccer World Cup. The form was open for 36 hours. We

received 511 submissions to participate. The randomly selected 210 participants were informed

that they reached the “final stage” of the contest via e-mail on June 14th. The link to the

experimental form was embedded into this message and they were told that the deadline to

complete the form of the “final stage” was June 17th.

The welcome page of the experimental form included a description of the distribution of

ν, their initial endowment, and requested some data for identification purposes (name, insti-

tutional electronic addressand student code if available). After signing the informed consent

participants received their random number, they were informed on the implications of policies

A and B on their number of tickets, and they were shown a table indicating how many votes

will be bought as a function of the spent tickets. Subjects then proceed to a small quiz with

four questions used to evaluate if they understood the voting mechanism. After responding

these questions subjects were allowed to take their decision on their preferred policy and the

number of tickets they want to spend on it.

Once the form was closed we computed the selected policy for each treatment. We also

calculate the final number of tickets per subject as a function of the winner policy, their ex-

penditure and the rebate. Participants were informed of the outcome of the voting procedure

and their number of tickets for the raffle. They were also invited to the draw of the winning

tickets, which was done in presence of staff members in the Economics Department.

3.4.2 Results

The average expenditure for each type νi across the two treatments is shown in Figure 4.

Expenditures for the policy preferred by the minority are shown in blue and expenditures for

the majority’s preferred policy are shown in red. The gray line in each panel corresponds to
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Figure 4: Average purchased votes and expenditure for One Man One Vote and Quadratic Voting.
Bars correspond to average expenditure for policies A (in red) and B (in blue). Lines with dots correspond
to average points contributed to the voting procedure for each valuation. Purchased votes exceed expenditure
given the bidding cost C(bi) = b2i /9.
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the equilibrium bidding for each value of νi. For the democracy with rebate we observe a slight

underbidding from the minority and a large overbidding from the majority except for subjects

with νi = 4. In the Quadratic voting treatment only subjects with νi ∈ 0, 1 are overbidding,

whereas for the other valuations subjects are, on average, slightly underbidding. The only

exception are the subjects with the more extreme preferences, those with νi = −8. In their

case the expenditure levels are far below the predicted values.

The statistical tests for each voting mechanism and each exogenous valuation νi are reported

on Table 6. For Quadratic voting only the underbidding behavior from subjects with νi =

−8 is statistically different from the equilibrium prediction. For the democracy with rebate

the overbidding patterns of subjects with νi > 0 are statistically different from the predicted

expenditure. In addition, subjects with νi = −2 are bidding below the expected value.

We compute an individual measure of the deviation, in absolute value, with respect to

the optimal bidding. In Democracy its average value is 0.386. For QV its average value is

1.690. We also compute the number of questions that each subject correctly answered in the

quiz. The average score, out of 4.0, is 3.49 for Democracy and 3.50 for QV, even when the
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Table 6: Average expenditure for different payment media and Mann-Whitney tests

νi Democracy with rebate Quadratic Voting
Average

expenditure
Prediction test Average

expenditure
Prediction test

-8 -0.889 -1 1.000 -1.300 -4 8.059***
(0.111) (0.347) (0.335) (0.000)

-6 -0.900 -1 1.000 -3.888 -4 0.117
(0.100) (0.343) (0.949) (0.909)

-4 -0.889 -1 1.000 -3.300 -4 0.920
(0.111) (0.347) (0.761) (0.382)

-2 -0.400 -1 2.714** -1.600 -2 0.738
(0.221) (0.024) (0.542) (0.479)

0 0.200 0 1.000 0.500 0 1.732
(0.200) (0.3739) (0.289) (0.182)

+1 0.333 0 2.092* 0.429 0.2 1.004
(0.159) (0.055) (0.228) (0.334)

+2 0.533 0 3.228*** 1.600 2 -0.642
(0.165) (0.006) (0.623) (0.531)

+3 0.785 0 6.904*** 2.500 3 -0.567
(0.114) (0.000) (0.882) (0.580)

+4 0.929 1 -1.000 2.500 3 -0.905
(0.071) (0.336) (0.552) (0.382)

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1

latter mechanism implies a wider strategy set. Sixty six percent of subjects correctly answered

all questions, and another 23 percent just had one mistaken response. We find a correlation

between the (absolute) deviation to the optimal response and the number of correctly answered

questions under Democracy (ρ = −0.230, p-value = 0.021), but not for the QV mechanism

(ρ = −0.095, p-value = 0.347).

3.4.3 Discussion

Bidding behavior for the QV mechanism and for the minority under Democracy with rebate

are slightly below the predicted levels, but the differences are not statistically significant. A

major exception is observed under QV from the subjects with more extreme preferences, those

endowed with νi = −8. One potential explanation for this behavior is loss aversion (Kahneman

and Tversky, 1984): if subjects give more weight to potential losses than to potential gains,

they may be focused on the scenario in which they lose 8 tickets for the raffle and not in the

opposite case. As a consequence, subjects might be reluctant to spend a larger proportion of

their endowment.

For the majoritarian group in Democracy with rebate we observe a clear overbidding pattern.

At first sight one may link the overbidding in our experiment with the mechanisms explaining

the deviations from the rational voter models (Ledyard, 1984), e.g. the overestimation of

the chances of being pivotal. However, we conjecture that the overbidding behavior in our
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experiment is the consequence of a coordination failure arisen from the rebate condition. In

equilibrium, subjects belonging to the majority that are spending one of their tickets are aiming

not to defeat the minority, they are raising the average expenditure above one half to guarantee

a positive rebate.

Besides from the equilibrium pattern shown on the left panel in Figure 4, the Democracy

with rebate mechanism has another three symmetric equilibria. In each one of these equilibria

all subjects of a given type νi ∈ {1, 2, 3} are spending one ticket in their preferred policy. This

is the reason why we claim that the overbidding is product of a coordination failure: only

thirteen subjects from the majority are required to vote, but in the absence of coordination

mechanisms more subjects are spending one of their tickets in the voting procedure.

An additional observation worth discussing is the non-zero expenditures from subjects sup-

posed to be indifferent between policies (νi = 0). In the QV mechanism, for instance, the

average expenditure for policy A is larger from subjects with νi = 0 than from subjects with

νi = 1 (although statistically identical). Besides from simple mistakes, two competing expla-

nations are a framing effect and other-regarding preferences in favor of the majority. With

respect to the framing effect, it is possible that, as one of the policies explicitly said “subtract

the random number from the number of tickets”, it has a negative connotation with respect to

“add the random number from the number of tickets.” The other explanation is based on the

assumption that altruist subjects preferred the provision of smaller benefits to a larger extent

of subjects than to provide larger benefits to a smaller population. Unfortunately we cannot

identify the underlying mechanism with our design.

References

Becker, G. M., DeGroot, M. H., and Marschak, J. (1964). Measuring utility by a single-response

sequential method. Behavioral Science, 9(3):226–232.

Goeree, J. K. and Zhang, J. (2013). Electoral engineering: One man, one bid. Working paper.

Kahneman, D. and Tversky, A. (1984). Choices, values and frames. American Psychologist, 39

(4):341–350.

20



Ledyard, J. (1984). The pure theory of large two-candidate elections. Public Choice, 52 (1):15–

33.

Weyl, G. (2013). Quadratic vote buying. Working paper.

21


	Introduction
	The Quadratic Voting model
	Our Experiments
	Experiment 1: Choosing a taxation rule
	Methods
	Results
	Discussion

	Experiment 2: Choosing the public good to be provided
	Methods
	Results
	Discussion

	Experiment 3: Choosing the exam's date
	Methods
	Results
	Discussion

	Experiment 4: Distributing the tickets for a raffle
	Methods
	Results
	Discussion



