
Math 181 (section C1) Quiz 7 Solution Fall 2012

1. (6.5 points) In the following we want to find the Banzhaf’s power index of the
following weighted voting system of 6 voters:

[5; 2, 1, 1, 1, 1, 1]

using the following steps:

(a) Find the number of winning combination (coalition) that include the first
voter.

We need to count the number of winning coalition that include the first
voter which we denoted by A. So to get a winning coalition that include
A we need to have

i. 3 more voter each of weight 1, so we need to choose 3 voters out of
the 5 voters and we can do that with

(
5
3

)
= 10 ways, so we have 10

winning combinations this way.

ii. 4 more voter each of weight 1, so we need to choose 4 voters out of the
5 voters and we can do that with

(
5
4

)
= 5 ways, so we have 5 winning

combinations this way.

iii. 5 more voter each of weight 1, so we need to choose 5 voters out of the
5 voters and we can do that with

(
5
5

)
= 1 ways, so we have 1 winning

combination this way.

Therefore in total we will have 10 + 5 + 1 = 16 winning combination that
include A.

(b) Find the number of winning combination (coalition) that do not include
the first voter.

We need to find how many winning combination that don’t include A,
for that we will only one possible combination which is the one that in-
clude all the voter of weitght one. so we have only one winning combination
that don’t include A.

(c) Use (a) and (b) to find the total Banzhaf index for the first voter.

Recall that the total Banzhaf’s index for A is TBI(A)= # of winning com-
binations that include A - # of winning combination that don’t include
A= 16-1=15.

(d) If the total Banzhaf index of the last voter is 7, find the Banzhaf power
index for all the voters in the system.
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Since the total Banzhaf index for the second voter is 7, then the total
Banzhaf index for the remaining voter of weight one is 7 as well (since
voters with the same weight share the same Banzhaf power index). so we
have in letters that TBI(B) = 7, TBI(C) = 7, TBI(D) = 7, TBI(E) =
7,TBI(F ) = 7. So we find that

BI(A) =
TBI(A)

TBI(A) + TBI(B) + TBI(C) + TBI(D) + TBI(E) + TBI(F )

=
15

15 + 7 + 7 + 7 + 7 + 7

=
15

50

therefore the Banzhaf’s index for all the voter is (15
50
, 7
50
, 7
50
, 7
50
, 7
50
, 7
50

). 2

2. (2 Points) Find the minimal winning coalition for the following weighted voting
system:

[12; 6, 4, 3, 2]

We need to find all the winning combination and then we pick the minimal
one’s, so we have

A B C D Set
1 1 1 1 {A,B,C,D}
1 1 1 0 {A,B,C}
1 1 0 1 {A,B,D}

note that the last two are the minimal winning combination. 2

3. (1.5 points) State whether the following collection of sets can be considered as
a valid list of minimal winning coalitions:

(a) {A,B}, {B}, {A}.
No because {A,B} is containing {A} which violate rule number 2.

(b) {A,C}, {A,B}, {B,C}.
Yes.

(c) {A,D}, {A,C}, {C,B}.
No because {A,D} and {C,B} have no overlap. which violate rule number
3. 2
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