Appendix 1 ― The mathematics of the pivotal voter model with quorum requirements
Assume that if ‘Yes’ wins the election, Supporters obtain a benefit . Opponents have a benefit of . Assume also that there are  electors  and that each faces a cost of voting given by , where  is the realization of a uniformly distributed random variable,  Each voter knows her own cost, but only knows the cost distribution of the other voters. Also, each elector knows her own type and knows the probability that each other individual elector favors the proposal. A strategy is a function that specifies if elector  votes or abstains for each possible realization of . A symmetric Bayesian-Nash equilibrium implies that all members of a group follow the same strategy. An elector will vote if the voting cost is below some threshold. Let  and  be those cutoff values for supporters of Change and Opponents, respectively. Taking as given the strategies of the other players, let  be the probability that elector i attaches that, among the other electors,  vote ‘No’ and  vote ‘Yes’.[footnoteRef:1] [1:  This is an obvious abuse of notation, as ρ(.) depends on the strategies of the other players, which also depend on the existing quorum requirement. We refer the reader to Aguiar-Conraria and Magalhães (2010b) for a rigorous derivation of the model.] 

To derive note that the probability that there are s supporters among the remaining  electors is given by . Among the  supporters, only the ones whose individual costs are smaller than their cutoff value will vote. Therefore, the probability that  of those will vote is . Similarly the probability that, among the other  electors,  will vote ‘No’ is . Putting all these together, we have:

Consider the case of no quorum; a Supporter is pivotal if her vote is necessary either to break or to reach the tie. So the probability of being pivotal is given by . For a Opponent the probability is given by .
Next, consider the participation quorum of 4. This rule introduces an additional way in which a voter may be pivotal. Namely, it could be that her vote is decisive in reaching the quorum, in addition to reaching or breaking a tie in case the quorum is met. For an Opponent, this means that she may be pivotal in an undesirable way: if her vote is decisive to meet the quorum and a majority votes in support of change, then her vote actually causes “Change” to win.
Finally, consider the approval quorum of 3. A Supporter may be pivotal either to guarantee, or break, the tie or to reach the quorum. In contrast, an Opponent has no influence in the quorum in this case, so she can only be pivotal to guarantee or break the tie, assuming that the quorum is reached. Thus, the AQ rule effectively eliminates the possibility to be pivotal in an undesirable way.
Putting all this together, for an Supporter, the expected benefit of voting and the equilibrium conditions are given by:

For an Opponent, the expected benefit of voting and the equilibrium conditions are given by:

Note that in the participation quorum case, an Opponent may be pivotal in an undesirable way if her vote is decisive to meet the quorum, hence the negative signs in the second equation.
For each quorum treatment, we have two equations and two unknowns. We find the equilibria numerically. Existence of solutions is not a problem, but there are no general uniqueness results. However, given that our problem is only two-dimensional and bounded, one can perform a detailed grid search to look for several equilibria. Only in the case of no quorum, we found unique equilibria.

Appendix 2 ― Robustness of Quantal Response Equilibria to the response parameter λ
In these tables, we show how the QRE change when we change the response parameter λ. For λ=1, the results are equivalent to SBNE. As we decrease the value of λ, it is apparent that the multiple of equilibria associated with the participation quorum is much more robust than the ones associated with the approval quorum. In particular, equilibria in which Opponents boycott the election is very robust under the participation quorum, while, under the approval quorum, they disappear rather quickly.
Table 2: Probability of voting for different quorum rules, odds, profiles, and response parameter λ (QRE)
	
	Clear majority for Change (μ = 6/9 n = 9, PQ = 4, AQ = 3)
	 

	
	 
	 
	λ = 1
	 
	λ = 0.25
	 
	λ = 0.10
	 
	λ = 0.05
	 
	λ = 0.03
	

	
	No quorum
	eq1
	88
	70
	
	87
	70
	
	85
	69
	
	81
	67
	
	75
	64
	

	
	Participation Quorum
	eq1
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	
	eq2
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	
	eq3
	0
	87
	
	0
	87
	
	0
	86
	
	0
	84
	
	1
	81
	

	
	
	eq4
	0
	12
	
	0
	12
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	
	eq5
	0
	0
	
	3
	3
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	Approval Quorum
	eq1
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	
	eq2
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	
	eq3
	0
	73
	
	3
	73
	
	8
	73
	
	18
	72
	
	33
	70
	

	
	
	eq4
	0
	1
	
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	
	eq5
	0
	0
	
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-
	

	 
	 
	 

	
	Borderline majority for Change (μ = 5/9 n = 9, PQ = 4, AQ = 3)
	 

	
	 
	 
	λ = 1
	 
	λ = 0.25
	 
	λ = 0.10
	 
	λ = 0.05
	 
	λ = 0.03
	

	
	No quorum
	eq1
	88
	82
	
	88
	82
	
	86
	81
	
	81
	77
	
	76
	72
	

	
	Participation Quorum
	eq1
	87
	82
	
	87
	82
	
	85
	81
	
	79
	78
	
	68
	75
	

	
	
	eq2
	47
	83
	
	47
	83
	
	47
	83
	
	47
	81
	
	49
	79
	

	
	
	eq3
	0
	100
	
	0
	99
	
	0
	97
	
	0
	94
	
	0
	90
	

	
	
	eq4
	0
	17
	
	0
	17
	
	0
	17
	
	-
	-
	
	-
	-
	

	
	
	eq5
	0
	0
	
	3
	3
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	Approval Quorum
	eq1
	85
	83
	
	85
	83
	
	83
	82
	
	76
	80
	
	65
	77
	

	
	
	eq2
	30
	84
	
	30
	84
	
	29
	83
	
	-
	-
	
	-
	-
	

	
	
	eq3
	0
	84
	
	3
	84
	
	8
	84
	
	-
	-
	
	-
	-
	

	
	
	eq4
	0
	2
	
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	
	eq5
	0
	0
	
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-
	




	 
	 
	 

	
	Borderline majority for Status Quo (μ = 3/9 n = 9, PQ = 4, AQ = 3)
	 

	
	 
	 
	λ = 1
	 
	λ = 0.25
	 
	λ = 0.10
	 
	λ = 0.05
	 
	λ = 0.03
	

	
	No quorum
	eq1
	82
	88
	
	82
	88
	
	81
	86
	
	77
	81
	
	72
	76
	

	
	Participation Quorum
	eq1
	82
	89
	
	82
	89
	
	80
	87
	
	76
	83
	
	69
	79
	

	
	
	eq2
	35
	98
	
	35
	97
	
	36
	95
	
	36
	91
	
	36
	87
	

	
	
	eq3
	0
	100
	
	0
	100
	
	0
	100
	
	0
	99
	
	0
	95
	

	
	
	eq4
	0
	25
	
	0
	25
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	
	eq5
	0
	0
	
	0
	0
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	Approval Quorum
	eq1
	81
	90
	
	81
	90
	
	79
	88
	
	74
	85
	
	66
	82
	

	
	
	eq2
	17
	99
	
	17
	98
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	
	eq3
	0
	99
	
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	
	eq4
	0
	3
	
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	
	eq5
	0
	0
	
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-
	

	 
	 
	 

	
	Clear majority for Status Quo (μ = 3/9 n = 9, PQ = 4, AQ = 3)
	 

	
	 
	 
	λ = 1
	 
	λ = 0.25
	 
	λ = 0.10
	 
	λ = 0.05
	 
	λ = 0.03
	

	
	No quorum
	eq1
	70
	88
	
	70
	87
	
	69
	85
	
	67
	81
	
	64
	75
	

	
	Participation Quorum
	eq1
	69
	92
	
	69
	92
	
	68
	90
	
	64
	86
	
	59
	82
	

	
	
	eq2
	34
	100
	
	34
	100
	
	34
	100
	
	34
	98
	
	33
	94
	

	
	
	eq3
	0
	100
	
	0
	100
	
	0
	100
	
	0
	99
	
	0
	95
	

	
	
	eq4
	0
	41
	
	0
	41
	
	0
	40
	
	-
	-
	
	-
	-
	

	
	
	eq5
	0
	0
	
	3
	3
	
	5
	10
	
	-
	-
	
	-
	-
	

	
	Approval Quorum
	eq1
	68
	97
	
	68
	96
	
	66
	94
	
	62
	91
	
	56
	87
	

	
	
	eq2
	17
	100
	
	17
	100
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	
	eq3
	0
	100
	
	3
	100
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	
	eq4
	0
	6
	
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	
	eq5
	0
	0
	
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-
	

	 

	 
	Legend:
	Opponents
	Supporters
	
	 
	 
	 
	 
	 
	 
	 
	 
	 





	 
	 
	 

	
	Clear majority for Status Quo (μ = 3/9 n = 9, PQ = 4, AQ = 3)
	 

	
	 
	 
	λ = 1
	 
	λ = 0.25
	 
	λ = 0.10
	 
	λ = 0.05
	

	
	No quorum
	eq1
	70
	88
	
	70
	87
	
	69
	85
	
	67
	81
	

	
	Participation Quorum
	eq1
	69
	92
	
	69
	92
	
	68
	90
	
	64
	86
	

	
	
	eq2
	34
	100
	
	34
	100
	
	34
	100
	
	34
	98
	

	
	
	eq3
	0
	100
	
	0
	100
	
	0
	100
	
	0
	99
	

	
	
	eq4
	0
	41
	
	0
	41
	
	0
	40
	
	-
	-
	

	
	
	eq5
	0
	0
	
	3
	3
	
	5
	10
	
	-
	-
	

	
	Approval Quorum
	eq1
	68
	97
	
	68
	96
	
	66
	94
	
	62
	91
	

	
	
	eq2
	17
	100
	
	17
	100
	
	-
	-
	
	-
	-
	

	
	
	eq3
	0
	100
	
	3
	100
	
	-
	-
	
	-
	-
	

	
	
	eq4
	0
	6
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	
	eq5
	0
	0
	
	-
	-
	
	-
	-
	
	-
	-
	

	 
	 
	 

	
	Borderline majority for Status Quo (μ = 4/9 n = 9, PQ = 4, AQ = 3)
	 

	
	 
	 
	λ = 1
	 
	λ = 0.25
	 
	λ = 0.10
	 
	λ = 0.05
	

	
	No quorum
	eq1
	82
	88
	
	82
	88
	
	81
	86
	
	77
	81
	

	
	Participation Quorum
	eq1
	82
	89
	
	82
	89
	
	80
	87
	
	76
	83
	

	
	
	eq2
	35
	98
	
	35
	97
	
	36
	95
	
	36
	91
	

	
	
	eq3
	0
	100
	
	0
	100
	
	0
	100
	
	0
	99
	

	
	
	eq4
	0
	25
	
	0
	25
	
	-
	-
	
	-
	-
	

	
	
	eq5
	0
	0
	
	0
	0
	
	-
	-
	
	-
	-
	

	
	Approval Quorum
	eq1
	81
	90
	
	81
	90
	
	79
	88
	
	74
	85
	

	
	
	eq2
	17
	99
	
	17
	98
	
	-
	-
	
	-
	-
	

	
	
	eq3
	0
	99
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	
	eq4
	0
	3
	
	-
	-
	
	-
	-
	
	-
	-
	

	
	
	eq5
	0
	0
	
	-
	-
	
	-
	-
	
	-
	-
	

	 

	 
	Legend:
	Opponents
	Supporters
	
	 
	 
	 
	 
	 
	 







Appendix 3 ― Experiment instructions 
The following instructions were displayed (in German) on screen when subjects entered the laboratory:
Instructions
Thank you for participating in this experiment. Please read the following instructions carefully. If you have a question, silently raise your hand.
General Rules
· This experiment will last for approximately 90 minutes. During this time, you should not leave your place.
· Please turn off and put away your mobile phone. Starting now, there should be nothing on your table. (A drink is permitted.)
· Please remain quiet during the experiment, and do not speak to other participants.
· At the end of the experiment, stay at your sear until your number is called. You will then be paid and you will sign a receipt.
· You will receive further instructions after all participants have taken their seats.”

After all subjects had taken their seats, an announcement was made that instructions for the experiment would be displayed. Subjects were told that the instructions cover six screens and that they would be able to navigate back and forth as often as they wished.  The following screens were then displayed in sequence, with “forward” and “back” buttons displayed at the bottom of the screen.

Screen 1
Rounds, Points, Payment
· You will receive a 5 EUR participation fee for participating. During the experiment, you may attain either a higher or lower payment.
· Your payment will depend on your decisions and those of other participants.
· The experiment consists of 48 rounds, each of which is independent of the others. In every round, you will have the opportunity to earn points. At the end of the experiment, 10 rounds will be randomly chosen for payment.
· Your payment will depend on your average number of points in the randomly chosen rounds. Points are exchanged for payment at the ratio
1 point = 0.05 EUR
· If you should earn a negative number of points during the experiment, the corresponding amount will be subtracted from your show-up fee. However, your payment will be positive in all cases.

Screen 2
What happens during a round?
· At the start of each round, every participant draws a ball from a (virtual) urn. The ball is marked either “A” or “B”. (Additional details regarding the composition of the urn will follow below.)
· After this, you and 8 other participants (i.e. a group of 9 participants) will make a choice.
· The members of the group choose between two options “A” and “B” by way of voting. (Details regarding the voting rules will follow below.)
· If the option chosen by your group (“A” or “B”) matches the ball you have drawn (“A” of “B”), you will receive 600 points in this round.
(Remember: 1 point = 0.05 EUR. Thus 600 points = 30 EUR)
Screen 3
Details: Urn and Balls
· Every participant draws a ball from his or her own urn, independently of other participants.
· The urn contains 9 balls. Some are marked “A”, the others are marked “B”. The composition of the urn will vary from one round to the next.
· You will be informed about the number of balls marked “A” and “B” at the beginning of each round.
· Within a given round, the number of balls “A” and “B” are the same for all participants. The chances of drawing a ball marked “A” or a ball marked “B” are therefore the same for all participants.
Example: Suppose that the urn contains 4 balls marked “A” and 5 balls marked “B”.
· In this example, the probability that you will draw a ball marked “A” is 4/9. The probability that you will draw a ball marked “B” is 5/9. The same is true for all other participants.
· In this example, it will not necessarily be the case that 4 participants will draw a ball marked “A” and 5 participants will draw a ball marked “B”. For example, it is possible (though unlikely) that all participants will draw a ball marked “A”.
Screen 4
Details: Voting
· In each round, every participant will decide whether he wishes to vote or whether he wishes not to vote.
· If the participant chooses to vote, a certain number of points will be subtracted from his total in that round. We will refer to the number of points subtracted as his voting cost.
· Your voting costs lie between 0 and 100 points. They will be randomly determined for each participant at the beginning of every round. Every number between 0 and 100 points is equally likely. (Remember: 1 point = 0.05 EUR. Therefore 100 points = 5 EUR.)
· Every participant is assigned his own voting cost in each round. In general, these costs will therefore differ between participants.
· If a participant decides to vote, then a vote for the option corresponding to his ball is automatically counted.
Example: Suppose you draw a ball marked “A”. If you choose to vote, then one vote for option “A” is automatically counted.
Screen 5
Details: Your Decision
· In order to better understand your decision (vote or not vote), we will proceed as follows.
· In each round, we will ask you to state how much you are willing to pay, at most, in order to cast a vote in this round.
· Important: We will ask this question before we inform you of your actual voting cost in the round. (However you will know the composition of the urn, the ball you have drawn, and the voting rule that is in effect.)
· If your voting cost is smaller than or equal to your stated willingness to pay, you will cast a vote and “pay” the voting cost (not your stated willingness to pay).
· If your voting cost is larger than your stated willingness to pay, you will not cast a vote.
· Your statement has no influence on your actual voting cost. This cost is randomly determined already before you make your decision. 
Screen 6
Details: Voting Rule
· After all participants have decided (as described above) to vote or not to vote, the votes cast are counted.
· Recall that when a participant votes, a vote for the option corresponding to his ball is automatically counted.
· In principle: The option which receives the most votes is chosen. In case of a tie, a random choice is made (50/50).
· However: In addition, in some rounds, there will be a so-called quorum rule. This rule states that one of the two options (A or B) will be automatically chosen if fewer than 4 votes are cast [fewer than 3 votes are cast for the other option].
Example: Suppose the quorum rule states: “If fewer than 4 votes [3 votes for option B] are cast, option A will automatically win.” Then if, for example, 2 votes for option B and one vote for option A are cast, option A will win despite that B has a majority of the votes. 
· You will be informed prior to making your decision about whether a quorum rule is in effect, and which option will win if the quorum is not met.
· Note: If the option corresponding to your ball wins, you will receive 600 points, even if you have not cast a vote.


Screenshot 1: drawing a ball
[image: ]

Screenshot 2: Input willingness to pay
[image: ]

Screenshot 3: Feedback after cost draw
[image: ]

Screenshot 4: Feedback at end of round
[image: ]
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