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12 Weighted Voting Systems

2. all blocking coalitions containing the first
voter.

3. all voters that have veto power.

4. all dummy voters.

(@) [51:52, 48]
(U5 el P60 st i |
@) B2
(d) [8:5, 4, 3]
(e) [51:45, 43, 8, 4]
() 151 28,27, 26,619]

(g [16:10, 10, 10, 1]
(h) [21:10, 10, 10, 10, 1]

4. List all of the winning coalitions of a commit-
tee of four members, 4, B, C, and D, with voting
system [51:30, 25, 24, 21].

5. How would the list in Exercise 4 change if the
quota were increased to

(@ 52
(b) 552
() 58

6. Voter A in Exercise 4 would like to have veto
power. How much should the quota be increased to
give her, and no one else, veto power?

The Banzhaf Power Index

7. (a) List the 16 possible combinations of how
four voters, 4, B, C, and D, can vote either yes
(Y) or no (N) on an issue.

(b) List the 16 subsets of the set {4, B, C, D}.

@ (c) How do the lists in parts (a) and (b)
correspond to each other?

(d) In how many of the combinations in part
(a) is the vote

(i) 4YtoON?
(i) S RYEto Bl IN
(i) 2Yto2N?

8. Calculate the number of extra votes for each of
the winning coalitions found in Exercise 4. Identify
the winning coalitions in which

447

(a) A is a critical voter.
(b) Bis a critical voter.

9. Calculate the Banzhaf index for the voting
system in Exercise 4.

10. The system in Exercise 4 is modified by
increasing the quota to

(a) 52
(b) 55
(c) 58
d) 73
() 76
)
(g 82

Calculate the Banzhaf index in each case. (Hint:
Increasing the quota will reduce the number of extra
votes in each of the original coalitions. When the
number of extra votes becomes negative, the
coalition is losing and you can cross it off the list.

As the number of extra votes decreases, a member of a
coalition who was originally not a critical voter

will become a critical voter.)

11. Calculate the Banzhaf index for each of the
weighted voting systems in Exercise 3.

12.  Calculate the following:

(@ C§

b) Cit

(@Gl

@

13. Calculate the following:

(@) C¢

b) C3®

© C&°

@ C°

14. The Board of Supervisors of Nassau County,
New York, is a historically important example of a
weighted voting system (see Spotlight 12.3). Before
it was declared unconstitutional by a federal district
court in 1993, the weighted voting system of the










