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194 “ CHAPTER 3 Voting and Elections

15. How many coalitions are possible in a weighted vot-
" ing system with
a. 8 voters?
- b, 10 voters?

16. How many coalitions are possible in a weighted vot-
ing system with
a. 12 voters?
b. 15 voters?

Problems 17 and 18

Make a table listing all the coalitions for each of the
given weighted voting systems, and determine whether
each coalition is a winning or losing coalition.

17. a. [4]3,2,1]
b. [26120, 15, 10, 5]

18. a. [7]5,4,2]
b. [6]4,3,2, 1]

19. Consider the weighted voting system [16]10, 5, 4].
_a. What fraction of the total weight does each voter
controf?
b. Calculate the Banzhaf power index for each
voter.
¢.. Compare parts (a) and (b} and explain why the
weight of a voter is not a good measure of the
voter's power.

20, Consider the weighted voting system [26_ 125,3, 1.

a. What fraction of the total weight does each voter
control?

b. Calculate the Banzhaf power index for each

" voter.

¢. Compare parts (a) and (b) and explain why the
weight of a voter is not a good measure of the
voter’s power.

Problems 21 and 22

In Oregon in 1999, an amendment made to the state con-
stitution allowed non-unanimous jury verdicts in murder
trials. Previously, a murder conviction required a unani-
mous vote of all 12 jurors. The new amendment allows
for an 11-to-1 jury verdict to convict. However, this new
rule does not apply to aggravated murder cases.

21. Consider murder trials prior to 1999,

a. Express the weighted voting system using the
proper notation.

b. List all the winning coalitions.
¢. Does any juror have veto power? Explain,
d. Find the Banzhaf power index for each juror.

22. Consider murder trials after 1999.

a. Express the weighted voting system using the -
proper notation.

b. List all the winning coalitions.
¢. Does any juror have veto power? Explain.
d. Find the Banzhaf power index for each juror.

Problems 23 and 24

Find the Banzhaf poWer index for each voter in each
of the given weighted voting systems, and identify
voters who

(i) are dictators.
(if) are dummies.
(iii) have veto power.

23. a. [815,4,3]
b. [25]14, 13, 12, 8]
c. [717,2,2,2]

24, a. [20]11, 10, 9]

. [26]14, 13, 12, 8]
c. [4]3,1,1,1]

25. Consider each of the following quotas and the
weighted voting system [g |5, 3, 1]. Find the
Ranzhaf power index for each voter using the
given value of g. .

a. g=>5 bh.g=6 . g=7
dg=28 e g=9 '

=

26. Consider each of the following quotas and the
weighted voting system [g| 5, 3, 2, 1]. Find the
Banzhaf power index for each voter using the
given value of g.
ag=06" b.g=7 c.g=238
d.g=9 e, g=10

Problems 27 and 28

A winning coalition is minimal if every member of the
coalition is a critical voter. List all the minimal winning
coalitions for each of the given weighted voting systems.

27. a. [413,2,1]
b. [6]4,3,2,1]

28. a. [715,4,2]
bh. [26]20, 15,10, 5]

Problems 29 and 30

A blocking coalition is a set of voters who can prevent
passage of a proposal. To block the passage of a pro-
posal, the weight of the blocking coalition must be larger
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