Chapter 2: Weighted Voting Math 107

Examples of Weighted Voting Systems
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Ex 2 (LC): Consider the weighted voting system: [q: 6, 4, 3, 3, 2, 2].
a) What is the smallest value the quota g can take?@
b) Whatis the | t value th t take?,
) at is the largest value the quota g can ae@ 320
c) What is the value of q if at least three-fourths of the votes are required? 4

d) Whatis the value of three-fourths of the votes are required?
i 15[ 1)



Ex 3 (LC): In the following weighted voting systems, which players have veto power?
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b) [12:8,4,2,1] P, f2 f

c) [14:8, 4,2, 1] F, | fa\} .P}
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—= COMPUTING THE BANZHAF POWER DISTRIBUTION

m Step 1. Make a list of all possible winning coalitions.

® Step 2. Within each winning coalition determine which are the critical play-
ers, (For record-Keeping purposes, 1t 18 a good dea to underline each cnti-
cal player.)

» Step 3. Find the cricical counis By, B,, . . ., By

m Stepd. Find 7= B + B, +--- + By,

= Step 5. Compute the Banzhaf power indexes: 8, = % Ba=

Ex 4: Fmd the Banzhaf power distribution of the weighted voting system.
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Ex 5 (LC): Find the Banzhaf power index of Player 3. [12:5, 4, 3, 2, 1]
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Shapley-Shublk Power (Chapter 2 Continued)
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Ex 6 (LC): Given the following weighted voting system: [10:5, 4, 3, 2, 1]

a) How many Sequential Coalitions will there be?

1,2, 3,45
Slh=5.4.32:/=] Ro 1,2,3,5,%
243,53
b) Which is the pivotal player in <Pj, Pz,, Ps, Ps> ? [2*, 5,2
Stift )2, 543,
1,35, 4,5

c) Which is the pivotal player in <Ps, P4, P3 P1>?
| +2+ 3+

—= COMPUTING A SHAPLEY-SHUBIK POWER DISTRIBUTION
= Step 1. Make a list of the N! sequential coalitions with the N players.

= Step 2. In each sequential coalition determine the pivotal player. (For book-
keeping purposes underline the pivotal players.)
= Step 3. Find the pivotal counts 88, §S5,...,58x.

55 55, 55
= Step 4. Compute the SSPIs oy = .02 =5/, . ... ON= -




\
0N

l = 3-).
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Ex 8: List all of the Sequential Coalitions of [q: P1, P2, P3, Ps, 1.  (if time permits)
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State Weight | Shapley-Shubik = Banzhaf State Weight = Shapley-Shubik | Banzhaf
Alabania 9 1.64% 1.64% Muontana 3 (1.54% 1.55%
Alaska | 3 (.54% 0.55% Nebraska®* 5 . 0.9% 0.91%
Arizona 11 20% 20% Nevada 6 1.1% 1.1%
Arkansas (i 1.1% 1.1% New Hampshire 4 0.72% 0.73%
California 5 11.0% 11.4% New Jersey 14 2.6% 2.6%
Colorado 9 1.64% - 1.64% New Mexico 5 . 0.9% 0.91%
Connecticut 7 1.3% 1.3% New York 29 5.5% 5.4%
Delaware 3 0.54% 0.55% North Carolina 15 2.8% 2.7%

-Dislr'u:t of Columbia . 3 (.544% | 0.55% =||7 North Dakota 3 . (1.34% 0.33%
Florida 29 353% F4% Ohio 18 3.3% 33%
Georgia 16 29% 2.9% Oklahoma 7 1.3% 1.3%
Hawaii . 4 . 0.72% | 0.73% Oregon 7 . 1.3% 1.3%
Idaho 4 0.72% 0.73% Pennsylvania 20 3.7% 37%
1linois 20 3T 3 T% Rhode 1sland 4 0.72% 0.73%
Indiana 11 20% 2.0% South Carolina 9 1.64% 1.64%
Towa I 6 1.1% 1.1% South Dakota 3 0.534% 0.55%
Kansas 6 1.1% 1.1% Tennessee 11 2.0% 2.0%
Kentucky b 1.5% 1.5% Texas 38 T.3% 7.2%
Louisiana E] 1.53% 1.5% Utah 6 1.1% 1.1%

_\daine* 4 (1.72% | 0.73% | \r‘nn:nunt i 3 | (1.54% i 11.55% .
Maryland I 10 1B% 1.8% Virginia 13 2.4% 2.4%
Massachusetts 11 20% 20% Washington 12 2.2% 22%
Michigan . 16 29% - 29% West Virginia 5 [ (0.9% (L.91%
Minnesota 10 1.8% 1.8% Wisconsin 10 1.8% 1.8%
Misgissippi . (i1 1.1% 1.1% Wyoming 3 01.54% N.35%
Missouri . 10 1.8% - 1.8%, .




