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Analysis of a Voting Mechanism with Sequential
Participation
RYUYA KAGIFUKU

Abstract
Voting is an effective way to make a collective decision. However, a voter incurs
costs by examining the alternatives and monitoring the process of voting. Thus,
forcing all the members in the community to participate in the vote seems
difficult. On the other hand, the decision made by a few members causes a
question whether the result of the voting is an appropriately one that aggregates
the preferences of all the members. That is, balancing the cost and the quality
of a collective decision making. This problem can be tackled by introducing
social surplus. Social surplus means the sum of all members’ utilities. A voting
mechanism that attains a larger amount of social surplus is more desirable
mechanism in balancing the cost and the quality of a collective decision making.
O The goal of this study is to make the characters clear in social surplus. Then,
this study modeled of Apache voting system, which is used actually in the online
community, and analyzed the voting model. In Apache voting system, there are
some features as follows.

1. voting with sequential participation

2. the condition of approving is receiving m votes in advance

3. the visibility of the voting behaviors of other voters
It is thought that the cost are cut to some extent because of 1 and the collective
decision making gets prompt because of 2. And the voting in Apache are per-
formed through mailing list of community members. Because of that, there is
3. In short, the voter can see how the previous voters do when the voter notice
the vote.
O A project in Apache has 10~20 members, and the decision is officially deter-
mined solely by whether at least 3 agree votes were registered. This case causes
a question about the quality of a collective decision making. , there is the ques-
tion about the quality of making decision. This is, it is question whether the
result in such voting is appropriately one that aggregates the preferences of all

the members. In disclosing this question, there are problems as follows.



v

e requirement of voting model of Apache voting system
To considering of the characters of such a voting system requires the voting
model which reflects the characteristics of Apache voting system.
e finding the factors which effects on result of the vote and social
surplus
It is required that by means of analyzing this voting system with the model,
the factors which effects on the result of the vote and social surplus are
found.
For the former problem, this study take some assumption on the order of the
voters because it gets difficult to analyze the voting behaviors if the model
reflected all characters. By using the model, the behavior of each voter can be
analyzed in game theory. Given that the voters follows the model, the way to
judge the voting result and the way to calculate social surplus are proposed.
Finally, using proposed ways, the factor which effects on the voting result and
social surplus are analyzed and this study aims to compare the model to Apache
voting system.
O The contributions of this paper are following.
e Modeling of the voting system which reflects the characteristics
of Apache voting system
This study modeled of Apache voting system which reflects the aforesaid
characteristics. This model enable us to calculate the probability which
majority approves and social surplus when the some conditions are given.
¢ Finding factors which effects on result of the vote and social sur-
plus
If the number of the community members is constant, the larger the quo-
rum gets, the higher the probability which majority approves, but when the
number of the community members is large, the probability hardly change.
About social surplus, there is the optimal quorum which makes the social

surplus maximized, when the other parameters are set.
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