
MA 111–Introduction to Contemporary Mathematics
Voting Theory

Homework # 4–Review
Due: Tuesday February 10

Please answer all of the following questions on a separate sheet of paper. Please use full sentences when
applicable.

For questions 1-5, please refer to the election given by the follow preference schedule:

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

1. (Method of Plurality) Determine the plurality candidate(s). Is there a majority candidate? Why or
why not?

2. (Borda Count Method) Determine which candidate wins by Borda Count.

3. (Pairwise Comparison Method/Bracket Voting)
(a) Determine the winners of all pairwise comparisons.

(b) Which candidate wins using the pairwise comparison method? In the event of a tie, list both
candidates.

(c) Is it possible to create a bracket where candidate A is the winner? If yes, draw such a bracket. If
no, explain why.

(d) Is it possible to create a bracket where candidate B is the winner? If yes, draw such a bracket. If
no, explain why.

(e) Is it possible to create a bracket where candidate D is the winner? If yes, draw such a bracket. If
no, explain why.

4. (Plurality with Elimination)
(a) Which candidate(s) are eliminated first?

(b) Which candidate wins by plurality with elimination?

5. Now, suppose that candidate C drops out of the above election.
(a) Which candidate wins by plurality with elimination now?

(b) What does this tell us about Plurality with elimination?

(c) Which candidate wins by Pairwise Comparison?

(d) What does this tell us about the pairwise comparison method?

6. Determine which voting methods (of those discussed in class) satisfy the Majority Fairness Criterion
and which do not. For those which satisfy the criterion explain why. For those which do not, provide
a (simple) example which violates the criterion.

7. Determine which voting methods (of those discussed in class) DO NOT satisfy the Condorcet Fairness
Criterion.
(Hint: Problem 6 is useful here)

8. Which 2-candidate voting method (discussed in class) satisfies the Monotone criterion and Anonymous
criterion, but not the Neutral criterion?

9. Which 2-candidate voting methods (discussed in class or otherwise) satisfy Monotone criterion, Neutral
criterion, and Anonymous criterion? How do you know these are the only such systems?



10. Suppose that your instructor claims that there was a voting system (for more than 2 candidates) which
satisfies the Monotone Criterion, Condorcet Criterion, and Independence of Irrelevant Alternatives. Is
such a voting system theoretically possible? Why or why not?

11. Use these clues to fill in the preference schedule. Each clue tells you what to put above a column.
Each clue refers to a different column.
(a) 3 voters turned in ballots that help C win with the Plurality method and

during comparisons, these voters never went into A’s camp.

(b) 7 voters turned in ballots that give C two Borda points per vote. If an unknown voting method
picks C as the winner and these ballots were changed to test with the MO criterion, they
would read C, A, B.
Note: Your answer goes above the original ballots, not the changed ones.

(c) 5 voters turned in ballots that have B in 1st place, and during testing with the IIA criterion, if
B was removed, these ballots would give 1st place votes to A.

(d) The remaining three columns have zeroes at the top of them.

A A B B C C

B C C A A B

C B A C B A


