
Math 181 (section C1) Quiz 4 Solution Fall 2012

1. Consider the following sequence of 4 preference ballot lists:

1 1 1 1
1st choice B C C A
2nd choice A A D D
3rd choice D B B B
4th choice C D A C

(a) Find the winner using Borda count.

Candidate A B C D
Score 7 6 6 5

A is the winnder.

(b) Suppose we change the ways we assign points so that first place is worth
8 points, second place is worth 4 points, third place is worth -4 points and
fourth place is worth -8 points. Find the winner using Borda count using
these new numbers.

Candidate A B C D
Score 8 -4 0 -4

A is the winnder.

(c) Suppose we change the ways we assign points so that first place is worth
-1 points, second place is worth -5 points, third place is worth -9 points
and fourth place is worth -13 points. Find the winner using Borda count
using these new numbers.

Candidate A B C D
Score -24 -28 -28 -32

A is the winnder.

(d) Suppose we change the ways we assign points so that first place is worth
9 points, second place is worth 4 points, third place is worth 1 point and
fourth place is worth 0 point. Find the winner using Borda count using
these new numbers.

1



Candidate A B C D
Score 17 12 18 9

C is the winnder.

(e) Propose a condition on the way points are assigned that is sufficient to
guarantee that the winner is the same as the Borda winner with points
assigned in the usual way.

We assigned the scores s1, · · · , sn such that the differences are constant, i.e.
these are part of arithmetic series, i.e. s1 − s2 = s2 − s3 = · · · = sn−1 − sn.
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2. Consider the following set of 17 preference ballot lists:

7 5 4 1
1st choice A C B D
2nd choice D A C B
3rd choice B B D A
4th choice C D A C

Calculate the winner (if any) using:

(a) Condorcet’s method.

We can see that there is no winner.

(b) Plurality Voting.

A is the winner.

(c) The Borda count.

Candidate A B C D
Score 32 26 13 21

So the winner is A.

(d) Sequential pairwise voting with agenda A,B,D,C.

A defeat B and then A defeat D but C defeat A, therefore the winner
is C.

(e) The Hare system.

We eliminate D first, then we get a tie between B and C by 5 votes
while A is 7 votes, therefore we eliminate both of them and therefore we
have A is the winner.
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(f) The plurality runoff.

We eliminate them all and we keep only the highest two which are A
and C and then we see that C is the winner.

(g) Dictatorship method with the last voter is the dictator.

D is the prefereed candidate for the dictator, therefore D is the winner.

(h) Use the above to show that the Hare system fails to satisfy the monotonic-
ity property.

Assume the later voter change his ballot to be A,B,D,C, then the winner
is C and no longer A even when the last voter prefereed A more. 2
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3. Use the following 5 preference ballot lists to show that Borda count voting
system doesn’t satisfy CWC.

3 2
1st choice A B
2nd choice B C
3rd choice C A

Using Borda count we have

Candidate A B C
Score 6 7 2

So the winner is B. while using the Condorcet’s method the winner is A,
therefore the Borda count doesn’t satisfy the Condorcet’s winner criterion. 2

4. (a) What are the three desirable properties in 2 candidates voting system?

i. Voter are treated equally.

ii. Candidates are treated equally.

iii. It should be monotone.

(b) Explain why dictatorship method doesn’t satisfy all the conditions above.

The dictatorship method doesn’t treat the voter equally, the winner is
determined by the dictator’s wish.

(c) State May’s theorem. The Majority rule is the only method that satisfies
the above desirable properties. 2
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