MATH (32 FALL 2001 - STRANG MAN

Math 132 - Fall 2001
Sections 2 and 3 - Strangman

EXAM1

Answers with good reasons are worth more than answers without reasons. Do not
expect to obtain more points after the exam is over by trying to explain what you
had in your mind but didn't write on this paper. When in doubt about what to
write, show steps and give explanations. You do not have to show arithmetic
calculations.

You may use a calculator and may use ¥ sheet of notes.

Hint for this exam: the number 975 may be useful for something.

1. (8 points) Four Fairness Criteria which are commonly used when evaluating a
voting method are among the terms listed below. For each of parts A, B, C, D below,
select the name of the appropriate criterion from the list.

Condorcett, Arrow's Impossibility, Borda, Monotonicity, Majority, Plurality,
Independence of Irrelevant Alternatives, Pairwise Comparisons

A. If an election is held and a winner is declared, this winning candidate should remain the
winner in any revote in which all preference changes are in favor of the winner of the
original election.

B. Any candidate receiving a majority of first place votes should be the winner.

C. If an election is held and a winner is declared, this winning candidate should remain the
winner in any recalculation of votes as a result of one or more of the losing candidates
dropping out.

D. A candidate who wins head-to-head matchups with all other candidates should be the
winner.
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2. (9 points - 3 each part ) The editorial board of "Best Restaurants" magazine is having
an election to choose the "Restaurant of the Year". The candidates are Annettas, Black
Horse, Ciao's, Dorelli, Entre.. The preference schedule for the election is given below.
Answer the questions.
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Number of voters 8

1* choice A D D C E
2™ choice B B B A A
3 choice C A E B D
4™ choice D C C D B
5™ choice E E A E C

a) Find the winner under the Borda Count Method.

b) Does this election illustrate a violation of the majority criterion? Explain why or why
not.

c¢) Does this election illustrates a violation of the Condorcet criterion? Explain why or
why not.
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ing 3. (4 points) There are 4 candidates and 20 voters in an election. A post-election survey
k ; included asking the voters who they preferred in a 2-way race between C and each of the
other candidates. The results were as follows:

11 voters preferred C over A
11 voters preferred C over B
17 voters preferred C over D

However, after the votes had been counted and the results announced, C was not the
winner. The results were reported as follows:

A got 9 1* place votes
B got 0 1* place votes
C got 8 1* place votes
D got 3 1* place votes
The winner is A.

a) Which method seems to have been used?

b) This election violates which fairness criterion and why?

4. (2 points) A "Round-Robin" Table Tennis tournament (every player plays every other
player) is announced and 26 students sign up. How many matches will have to be played?
(Show work.)






