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Minority vs. Majority: An Experimental Study of Standardized Bids∗ ´ Agnes Pint´er and R´obert F. Veszteg† January 11, 2008



Abstract Due to its simplicity the plurality voting system is frequently used to choose a common representative or project. Nevertheless it may fail to provide a socially efficient decision as a majority can outvote any minority even if the majority’s gain does not compensate the loss suffered by the minority. In this paper we propose and study a simple mechanism that allows voters to reveal more information about their preferences over the candidates. According to the standardized bids mechanism voters report a bid for all the available projects. Standardization ensures the existence of equilibrium, and delivers incentives to overcome the problem of positive and negative exaggeration. Our experimental results show that the standardized bids mechanism performed well in the laboratory as it chose the efficient project in almost three quarters of the cases, and induced truthful reports of project rankings in approximately 90% of the cases. For a reference, we also present experimental results for the plurality voting scheme.
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Web appendix This appendix presents the translation of the instruction used in the experiments and some additional statistical results to the research paper entitled “Minority vs. majority: an experimental ´ study of standardized bids” by Agnes Pint´er and R´obert F. Veszteg.



Instructions VOTING SCHEMES1 Thank you for participating in this experiment. This session consists of 3 different games. Before each game the corresponding instruction will be read aloud and we shall answer the questions that may arise. Afterwards, we shall play a practice period and then 7-10 periods that will determine a part of the monetary earnings that you receive at the end of the experiment. In each game groups of three will be formed in a random manner. Your task is to make decisions individually and for this reason you are not allowed to talk to other participants in the room. The games have a single stage in which you have to choose among three projects (project 1, project 2, and project 3). The result will influence the money that you earn in each game. In order to speed up the experiment, each screen will contain information about three repetitions of the game. That is, you will have to consider three different and independent situations (three cases) on each screen. The first screen informs you about the value that each project represents for you. The table on the left, in this example, shows that if project 1 is chosen in the first case you receive 0 monetary units. While if project 2 is chosen you get 10 monetary units, and if project 3 is chosen you get 50 monetary units. These valuations are always equal to either 0, 10 or 50, and are assigned randomly, giving the same probability to each of them to be selected, in each game to every participant. For this reason, the values are typically different for each participant and each project. 1 Instructions translated from Spanish. The original version for session 1 includes a treatment with a different voting scheme that we excluded from the analysis in order to spare space. It did not contribute to the principal message of this work. In the instructions for session 2 minor changes were introduced since we changed the order of the games to be played.
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The other players in your group receive similar information about the value of the projects for them. You do not know the value of the projects for the other players, not even which is their most preferred project. They do not know your values for the projects either. The only information available in this respect is the following: The value of each project is equal to 0, 10 or 50. Each value occurs with the same probability. A common question is: what does it mean that each value occurs with the same probability? Suppose that we have a dice. We could say that if after tossing the dice 1 or 2 appears, the value of the project is set to be equal to 0. If 3 or 4 is the result, the value of the project is 10, and if the dice shows 5 or 6, the value of the project is 50. In the experiment all the valuations (for the first, second and third project) will be determined with a similar method for all three players, with the help of the computer. The project will be selected through a different voting scheme in each game. On the first screen you will have to choose your voting strategy in three different cases and write the corresponding numbers in the purple cells. Afterwards, you will have to click on the red OK button. The computer will inform you about the results of the vote taking into account the other persons’ votes in your group. A table on the lower left hand side of the screen will inform you about your earning across the whole session. 180 monetary units are equal to 1 euro. S CHEME 1 (G AME 1) In this game each participant has one vote. The project that the most votes receives from the members of the group will be selected. In case of a tie the computer will select the winning project randomly from those projects that have received the largest number of votes. Your task is to choose your votes and fill in the purple cells. If in the first case, for some reason, you wish to vote for project 2, write 1 in the second cell in the first row and write 0 in the other two. You can choose only one project, that is there must appear a 1 and two zeros as your votes in every row. Choose your votes in all three cases and afterwards click on the OK button to continue. Once all participants have chosen their votes the screen with the results will appear. As you can observe, in the first case project 1 has received zero votes, project 2 two, while project 3 one. Project 2 is selected and you receive your corresponding valuation of 10 monetary units. 3



S CHEME 2 (G AME 2) In this game, you can choose any number between 0 and 100 as a vote for the projects . The project that receives the largest number of votes will be selected, but the votes that will be taken into account are the so-called standardized votes. The process of standardization goes as explained below: • As a first step the computer will compute the mean and the variance of your three votes in each situation according to the following formula: 1 1 1 vote1 + vote2 + vote3 , and 3 3 3 1 1 1 variance = (vote1 − mean)2 + (vote2 − mean)2 + (vote3 − mean)2 . 3 3 3 mean =



• From these data the standardized vote is defined as follows: vote − mean votestandardized = √ . variance There will be a standardized vote for project 1, another for project 2 and a third one for project 3. Let us have a numeric example. Suppose that you decide for the votes 45, 0 and 75 for the three projects. The mean of these numbers is equal to 40, while their variance to 950. In this case the standardized votes would be: 0.162 for project 1; -1.298 for projects 2 and 1.136 for project 3. By their definition, the standardized votes will always have zero mean and variance equal to 1. With other words it means that your standardized votes will always sum up to zero (there will be some positive and some negative ones) and they will be of the same magnitude. Would you wish to make some computation you can use the Windows calculator by clicking on the button next to the red OK button. After the first voting screen the computer will show you your standardized bids. These are numbers that will be taken into account for choosing the winning project. The project that the most standardized votes receives is selected and you get your corresponding valuation. In case 4



of a tie the computer will select the winning project randomly from those projects that have received the most standardized votes. S CHEME 3 (G AME 3) In this game rules from the previous one (game 2) apply, but larger groups will be formed. Instead of 3, there will be 6 persons in each group.
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Tables Table 1: Treatment summary. Trial periods between parenthesis. PV: plurality voting; SB: standardized bids.



Session 1 treatment 1 treatment 2 treatment 3 Session 2 treatment 1 treatment 2 treatment 3



mechanism



periods



group size



projects



PV SB SB



(1) + 7 (1) + 10 (1) + 10



3 3 6



3 3 3



SB SB PV



(1) + 15 (1) + 15 (1) + 15



3 6 3



3 3 3
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Table 2: Proportion of efficient decisions per treatment, and p-values for the significance (z-)test of the difference. Last round considered for SB treatments in session 1 between parenthesis. PV: plurality voting; SB: standardized bids, groups size between parenthesis.



Rounds 1 - 7 (10) 1 - 6 (9) 2 - 7 (10) 2 - 6 (9) 3 - 5 (8)



Rounds 1 - 15 1 - 14 2 - 15 2 - 14 3 - 13



Rounds -



PV SB (3) 68% 79% 66% 78% 65% 80% 63% 79% 60% 78%



Part A: Session 1 SB (6) SB (3) - PV SB (6) - PV 79% 0.0114 0.0293 80% 0.0116 0.0139 80% 0.0030 0.0100 80% 0.0025 0.0033 81% 0.0055 0.0053



SB (6) - SB (3) 1.0000 0.7725 1.0000 0.7570 0.7204



PV SB (3) 71% 73% 71% 72% 70% 73% 70% 72% 68% 72%



Part B: Session 2 SB (6) SB (3) - PV SB (6) - PV 72% 0.5074 0.7359 73% 0.6693 0.6745 71% 0.3472 0.8362 71% 0.4802 0.7744 68% 0.3424 1.0000



SB (6) - SB (3) 0.8384 0.9439 0.5770 0.7725 0.4416



-



-



Part C: Session 1 - Session 2 PV SB (3) 0.4926 0.0825 0.2985 0.1123 0.3216 0.0797 0.1519 0.1114 0.1925 0.1407
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SB (6) 0.1654 0.1778 0.0936 0.0980 0.0465



Table 3: Proportion of efficient decisions per treatment based on recombinant estimation, and pvalues for the significance (z-)test of the difference. Last round considered for SB treatments in session 1 between parenthesis. PV: plurality voting; SB: standardized bids, groups size between parenthesis.



Rounds 1 - 7 (10) 1 - 6 (9) 2 - 7 (10) 2 - 6 (9) 3 - 5 (8)



Rounds 1 - 15 1 - 14 2 - 15 2 - 14 3 - 13



Rounds -



PV SB (3) 61% 71% 61% 70% 60% 71% 60% 71% 60% 70%



Part A: Session 1 SB (6) SB (3) - PV SB (6) - PV 70% 0.0667 0.0409 70% 0.0939 0.0542 69% 0.0592 0.0688 69% 0.0853 0.0903 70% 0.1695 0.1417



SB (6) - SB (3) 0.8660 0.9324 0.5856 0.6527 0.8874



PV SB (3) 44% 61% 45% 61% 44% 62% 44% 61% 46% 59%



Part B: Session 2 SB (6) SB (3) - PV SB (6) - PV 66% 0.0001 0.0000 66% 0.0006 0.0000 65% 0.0000 0.0000 66% 0.0001 0.0000 66% 0.0022 0.0000



SB (6) - SB (3) 0.1225 0.1139 0.2713 0.1598 0.0692



-



-



Part C: Session 1 - Session 2 PV SB (3) 0.0025 0.0365 0.0053 0.0427 0.0016 0.0337 0.0044 0.0376 0.0515 0.0444
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SB (6) 0.0135 0.0139 0.0078 0.0353 0.0740



Table 4: Realized efficiency per treatment, and p-values for the significance (z-)test of the difference. Last round considered for SB treatments in session 1 between parenthesis. PV: plurality voting; SB: standardized bids, groups size between parenthesis.



Rounds 1 - 7 (10) 1 - 6 (9) 2 - 7 (10) 2 - 6 (9) 3 - 5 (8)



Rounds 1 - 15 1 - 14 2 - 15 2 - 14 3 - 13



Rounds -



PV SB (3) 86% 91% 85% 91% 84% 91% 83% 91% 80% 91%



Part A: Session 1 SB (6) SB (3) - PV SB (6) - PV 94% 0.1288 0.0178 94% 0.1106 0.0103 94% 0.0617 0.0075 95% 0.0474 0.0036 95% 0.0483 0.0069



SB (6) - SB (3) 0.2607 0.1992 0.2612 0.1925 0.2480



PV SB (3) 87% 88% 87% 88% 87% 88% 87% 88% 86% 88%



Part B: Session 2 SB (6) SB (3) - PV SB (6) - PV 92% 0.6896 0.0520 93% 0.7485 0.0441 92% 0.5381 0.0646 92% 0.5892 0.0552 91% 0.4845 0.1177



SB (6) - SB (3) 0.1101 0.0827 0.1875 0.1469 0.3339



-



-



Part C: Session 1 - Session 2 PV SB (3) 0.6222 0.3352 0.5190 0.3194 0.4548 0.3325 0.3396 0.3167 0.2767 0.3752
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SB (6) 0.6066 0.5469 0.4566 0.3903 0.2910



Table 5: Realized efficiency per treatment based on recombinant estimation, and p-values for the significance (z-)test of the difference. Last round considered for SB treatments in session 1 between parenthesis. PV: plurality voting; SB: standardized bids, groups size between parenthesis.



Rounds 1 - 7 (10) 1 - 6 (9) 2 - 7 (10) 2 - 6 (9) 3 - 5 (8)



Rounds 1 - 15 1 - 14 2 - 15 2 - 14 3 - 13



Rounds -



PV SB (3) 86% 91% 86% 91% 86% 92% 86% 91% 85% 91%



Part A: Session 1 SB (6) SB (3) - PV SB (6) - PV 94% 0.0851 0.0036 94% 0.1289 0.0070 93% 0.0804 0.0073 93% 0.1297 0.0142 94% 0.2120 0.0437



SB (6) - SB (3) 0.2157 0.2110 0.3264 0.3023 0.2394



PV SB (3) 75% 86% 76% 86% 75% 86% 75% 86% 75% 85%



Part B: Session 2 SB (6) SB (3) - PV SB (6) - PV 92% 0.0005 0.0000 92% 0.0021 0.0000 92% 0.0005 0.0000 92% 0.0021 0.0000 92% 0.0133 0.0000



SB (6) - SB (3) 0.0040 0.0030 0.0114 0.0046 0.0032



-



-



Part C: Session 1 - Session 2 PV SB (3) 0.0027 0.0591 0.0055 0.0641 0.0041 0.0529 0.0089 0.0607 0.0534 0.0563
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SB (6) 0.1095 0.1393 0.0452 0.1732 0.1841



Table 6: Proportion of efficient decisions per treatment without standardization, and p-values for the significance (z-)test of the difference. Last round considered for SB treatments in session 1 between parenthesis. PV: plurality voting; SB: standardized bids, groups size between parenthesis.



Rounds PV 1 - 7 (10) 1 - 6 (9) 2 - 7 (10) 2 - 6 (9) 3 - 5 (8) -



Rounds 1 - 15 1 - 14 2 - 15 2 - 14 3 - 13



Rounds -



PV -



-



SB (3) 81% 81% 81% 80% 80%



Part A: Session 1 SB (6) SB (3) - PV SB (6) - PV 69% 70% 68% 69% 69% -



SB (6) - SB (3) 0.0142 0.0490 0.0106 0.0394 0.1043



SB (3) 77% 76% 77% 77% 76%



Part B: Session 2 SB (6) SB (3) - PV SB (6) - PV 76% 76% 75% 76% 74% -



SB (6) - SB (3) 0.7222 1.0000 0.5572 0.8190 0.7443



-



Part C: Session 1 - Session 2 PV SB (3) 0.2006 0.2206 0.3012 0.3365 0.3365
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SB (6) 0.2293 0.2908 0.1883 0.2407 0.4719



Table 7: Proportion of efficient decisions per treatment without standardization based on recombinant estimation, and p-values for the significance (z-)test of the difference. Last round considered for SB treatments in session 1 between parenthesis. PV: plurality voting; SB: standardized bids, groups size between parenthesis.



Rounds PV 1 - 7 (10) 1 - 6 (9) 2 - 7 (10) 2 - 6 (9) 3 - 5 (8) -



Rounds 1 - 15 1 - 14 2 - 15 2 - 14 3 - 13



Rounds -



PV -



-



SB (3) 72% 72% 72% 72% 72%



Part A: Session 1 SB (6) SB (3) - PV SB (6) - PV 73% 73% 72% 72% 72% -



SB (6) - SB (3) 0.8122 0.7260 0.9667 0.9618 0.9683



SB (3) 65% 64% 65% 65% 63%



Part B: Session 2 SB (6) SB (3) - PV SB (6) - PV 72% 72% 71% 71% 72% -



SB (6) - SB (3) 0.0075 0.0146 0.0378 0.0246 0.0062



-



Part C: Session 1 - Session 2 PV SB (3) 0.0612 0.0776 0.0632 0.0766 0.0586
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SB (6) 0.7372 0.3285 0.3279 0.4719 0.8024



Table 8: Realized efficiency per treatment without standardization, and p-values for the significance (z-)test of the difference. Last round considered for SB treatments in session 1 between parenthesis. PV: plurality voting; SB: standardized bids, groups size between parenthesis.



Rounds PV 1 - 7 (10) 1 - 6 (9) 2 - 7 (10) 2 - 6 (9) 3 - 5 (8) -



Rounds 1 - 15 1 - 14 2 - 15 2 - 14 3 - 13



Rounds -



PV -



-



SB (3) 93% 93% 93% 93% 92%



Part A: Session 1 SB (6) SB (3) - PV SB (6) - PV 94% 95% 94% 94% 94% -



SB (6) - SB (3) 0.6854 0.5238 0.7123 0.5424 0.5438



SB (3) 91% 90% 91% 90% 90%



Part B: Session 2 SB (6) SB (3) - PV SB (6) - PV 93% 93% 93% 93% 92% -



SB (6) - SB (3) 0.3305 0.2429 0.4153 0.3107 0.4695



-



Part C: Session 1 - Session 2 PV SB (3) 0.3037 0.2728 0.4352 0.4008 0.4601
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SB (6) 0.7134 0.6213 0.7766 0.6798 0.5522



Table 9: Realized efficiency per treatment based on recombinant estimation without standardization, and p-values for the significance (z-)test of the difference. Last round considered for SB treatments in session 1 between parenthesis. PV: plurality voting; SB: standardized bids, groups size between parenthesis.



Rounds PV 1 - 7 (10) 1 - 6 (9) 2 - 7 (10) 2 - 6 (9) 3 - 5 (8) -



Rounds 1 - 15 1 - 14 2 - 15 2 - 14 3 - 13



Rounds -



PV -



-



SB (3) 92% 92% 92% 92% 92%



Part A: Session 1 SB (6) SB (3) - PV SB (6) - PV 95% 95% 95% 95% 95% -



SB (6) - SB (3) 0.1496 0.1372 0.2161 0.2031 0.2358



SB (3) 88% 88% 88% 88% 87%



Part B: Session 2 SB (6) SB (3) - PV SB (6) - PV 95% 94% 94% 94% 94% -



SB (6) - SB (3) 0.0005 0.0009 0.0025 0.0016 0.0006



-



Part C: Session 1 - Session 2 PV SB (3) 0.0966 0.1151 0.0932 0.1161 0.0654



SB (6) 0.8280 0.5378 0.3419 0.5598 0.5946



Table 10: Correlation between private valuations and bids/votes. PV: plurality voting; SB: standardized bids; groups size between parenthesis.



Session 1 Session 2



PV SB (3) 0.49 0.68 0.49 0.60
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SB (6) 0.67 0.24



Table 11: Proportion of truthful ranking reports per subject, treatment and session. PV: plurality voting; SB: standardized bids, groups size between parenthesis.



Subject 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24



PV 100% 86% 95% 100% 100% 100% 52% 100% 100% 100% 100% 100% 100% 100% 62% 100% 100% 100% 95% 81% 57% 100% 71% 90%



Session 1 SB (3) SB (6) 70% 80% 87% 100% 100% 100% 100% 100% 100% 97% 100% 100% 97% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 97% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 87% 100% 67% 27% 50% 67% 90% 60% 93% 100% 83% 70%



Total 81% 91% 99% 100% 99% 100% 86% 100% 100% 100% 100% 100% 99% 100% 90% 100% 100% 100% 94% 56% 58% 81% 90% 78%
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PV 100% 100% 98% 100% 100% 100% 56% 58% 100% 96% 98% 100% 84% 100% 84% 100% 100% 100% 64% 76% 100% 100% 100% 100%



Session 2 SB (3) SB (6) 100% 100% 71% 93% 98% 100% 100% 100% 100% 100% 100% 100% 40% 40% 40% 38% 100% 100% 87% 100% 67% 71% 100% 100% 60% 67% 100% 100% 91% 76% 100% 100% 100% 100% 100% 100% 93% 100% 53% 31% 80% 98% 51% 98% 100% 100% 96% 100%



Total 100% 88% 99% 100% 100% 100% 45% 45% 100% 94% 79% 100% 70% 100% 84% 100% 100% 100% 86% 53% 93% 83% 100% 99%



Table 12: Minority vs. majority. Proportion of inefficient decisions in spite of truthful rankings per session and treatment. PV: plurality voting; SB: standardized bids, groups size between parenthesis.



Session 1 Session 2



PV SB (3) 22% 17% 23% 16%



SB (6) 20% 26%



Session 1 Session 2



Recombinant estimation PV SB (3) SB (6) 33% 25% 19% 48% 26% 22%



Session 1 Session 2



Without standardization PV SB (3) SB (6) 16% 23% 13% 21%



Recombinant estimation without standardization PV SB (3) SB (6) Session 1 25% 22% Session 2 26% 19%
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