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The Banzhaf Power index measures the political
power of each member of a voting system. It was
invented by a lawyer, John Banzhaf III.
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An Example

Suppose there are four people: A, B, C, and D
Voter A can cast 4 votes, voter B can cast 3 votes,
voter C can case 2 votes, and voter D can cast just one
vote.
A total of 6 or more votes is required to pass a
measure.
Make a list of all possible sets of winning groups,
such as ABC.
There are seven winning groups.



The Seven Winning Groups



The Seven Winning Groups

1. A B



The Seven Winning Groups

1. A B

2. A C



The Seven Winning Groups

1. A B

2. A C

3. A B C



The Seven Winning Groups

1. A B

2. A C

3. A B C

4. A B D



The Seven Winning Groups

1. A B

2. A C

3. A B C

4. A B D

5. A C D



The Seven Winning Groups

1. A B

2. A C

3. A B C

4. A B D

5. A C D

6. A B C D



The Seven Winning Groups

1. A B

2. A C

3. A B C

4. A B D

5. A C D

6. A B C D

7. B C D



Swing votes

A swing vote is a vote necessary to achieve the
threshhold of 6 votes.



Swing votes

A swing vote is a vote necessary to achieve the
threshhold of 6 votes.
For example, in the group ABD, which total 8 votes,
both A and B’s votes are necessary, but not D’s.



Swing votes

A swing vote is a vote necessary to achieve the
threshhold of 6 votes.
For example, in the group ABD, which total 8 votes,
both A and B’s votes are necessary, but not D’s.
Circle the swing votes in the seven winning groups
you found above.



Swing votes

A swing vote is a vote necessary to achieve the
threshhold of 6 votes.
For example, in the group ABD, which total 8 votes,
both A and B’s votes are necessary, but not D’s.
Circle the swing votes in the seven winning groups
you found above.
The total number of swing votes is 12.



Swing votes

A swing vote is a vote necessary to achieve the
threshhold of 6 votes.
For example, in the group ABD, which total 8 votes,
both A and B’s votes are necessary, but not D’s.
Circle the swing votes in the seven winning groups
you found above.
The total number of swing votes is 12.
How many of these 12 swing votes are A? B? C? D?



Swing votes

A swing vote is a vote necessary to achieve the
threshhold of 6 votes.
For example, in the group ABD, which total 8 votes,
both A and B’s votes are necessary, but not D’s.
Circle the swing votes in the seven winning groups
you found above.
The total number of swing votes is 12.
How many of these 12 swing votes are A? B? C? D?
To find the Banzhaf Power index divide each number
in the above list by 12.
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The winner
Five of the twelve swing votes are by A. So A’s power

index is 5/12.
Write down the power index of the other 3 voters B,
C, and D.
Observe that even though B has 50% more votes than
C, they both have the same power index.
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2016 Election
In the 2016 presidential election, Wisconsin has 10
electoral votes, Michigan has 16, and Pennsylvania
has 20. Donald Trump won all three states.
Was winning these three states a necessary condition
for his election?
Without these states, Clinton had 232 (pledged)
electoral votes and Trump had 260.
Since 270 electoral votes (out of 538) are needed to
win the presidential election,
a necessary condition for his victory was a win in any
one of these three states.
Winning all three swing states was a necessary
condition for a Clinton win.
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