Spreadsheet Projects

Chapter 13: Weighted Voting Systems

1. Example: A three-person weighted voting system

The 3rd through the 10th rows of the spreadsheet below demonstrate the ways that three people can cast their ballots. Here, “1” indicates “yes” and “0” indicates “no”. Assume that Peter has 4 votes, Paul has 3 votes, Mary has 2 votes, and a (simple majority) quota of 5 votes is needed to pass a motion. This is the weighted voting system [5:4,3,2].

To compute the number of votes represented by positions A3, B3, and C3, the following formula is placed at position D3: =4*A3 + 3*B3 + 2*C3. This formula can then be copied and pasted at positions D4 through D10. (Because spreadsheets define positions in a relative fashion, the position numbers in the formula will change when the formula is copied.) 

Noting that the quota is 5, one can then manually mark each row as a “pass” or “fail”, as shown in the final column.
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2. Task

Even though Peter, Paul, and Mary have different numbers of votes, they have the same power in this system. Use the above spreadsheet to justify this fact.

3. Task

Change the spreadsheet above to model the weighted voting system [6:5,4,3]. How do the incidents of passing or failing under this model compare to that of the original system [5:4,3,2]? How do they compare to the incidents under the system [8:7,6,5]?

4. Task

What is the smallest quota for [q: 4,3,2] in which the three people do not have equal power?

5. Example: Four people

By copying and pasting, one can create a spreadsheet model for four people. From the first example, copy the rectangle with corners A3, C3, A10, C10, and paste it in the spreadsheet below as the rectangle with corners at B3, D3, B10, D10, and also as the rectangle with corners at B11, D11, B18, D18. Put a “1” at A3 and copy it onto A4 through A10. Put a “0” at A11 and copy it onto A12 through A18. The resulting grid demonstrates the 16 ways that four people can vote on an issue. Suppose the weighted voting system is [q: 5,4,2,2] and place formulae in the “votes” column, as before, to compute the number of votes for each row. 
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6. Task

What is the Banzhaf Power Index for the “simple majority” weighted voting system [7: 5,4,2,2]? How does it compare to the Banzhaf Power Index for the “two-thirds” weighted voting system [9:5,4,2,2]?

7. Exploration

Copy and paste to create a spreadsheet for six people to model the weighted voting system [q:4,4,3,3,3,3].

Find a quota for which all players have equal power. Can you also find a quota for which the power is not equal?
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		Peter (4)		Paul (3)		Mary (2)				quota: 5

								votes

		1		1		1		9		pass

		1		1		0		7		pass

		1		0		1		6		pass

		1		0		0		4		fail

		0		1		1		5		pass

		0		1		0		3		fail

		0		0		1		2		fail

		0		0		0		0		fail
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