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SOLUTION OF THE The Compromise of 1850 averted civil war in the United States for 10 years. This com-

INITIAL PROBLEM promise began as a group of eight resolutions presented as a single hill to the Senate
on January 29, 1850, by Henry Clay of Kentucky. Six months of speeches, bargaining,
and amendments culminated in the defeat of Clay’s measure on July 31, 1850, Yet
shortly thereafter, essentially the same proposals were shepherded to passage by Stephen
Douglas of Illinois. How is this possible?

SOLUTION Within any set of voting rules, if a sufficiently large group of voters is pre-
sented with more than two alternatives, almost anything can happen. At the beginning
of 1850, 30 states were in the Union. Thus, there were 60 Senators, hence plenty of vot-
ers. Clay’s eight resolutions included many issues, and he attempted to get a majority
of the senators to accept all the resolutions in one bill. Clay found that this was impos-
sible, so he tried to find packages of resolutions that could be passed with a majority.
However, the parliamentary maneuvering needed to package, repackage, and amend the
proposals had a divisive and negative effect. So many senators {sometimes northern,
sometimes southern) disagreed with particular resolutions that Clay could not package
the resolutions in such a way that all could pass. _

As combined by Clay, the measures could not pass, but Douglas was able to build a
majority for each individual picce of the legislation. Each individual bill was then
passed with a majority, and the entire compromise went into effect. Some votes were

very close. For example, only 32 senators voted to admit California as a free state. It is.

interesting to note that only 4 senators of the 60 voted in favor of all the bills, and many
senators did not vote on the pieces of the legislation that were unpopular in their home
states. Even though individually each piece of fegislation passed by a majority, taken
together, the collection of eight resolutions never received a majority, a quirk of voting
that is still surprising today.

1. Consider the following preference table of nine 2. Consider the following preference table of 11 voters
voters with three choices: with four choices: '

a. If a candidate is required to win an election by

receiving a majority of first-place votes, who ) ) ] ] .
wins this election? a. If a candidate is required to win an election by

receiving a majority of first-place votes, who will

b. Who wins the election using the Borda count o )
win this election?

method?
c. Identify which criterion has been violated.

b. Who will win the election using the Borda count
method?

c. Identify which criterion has been violated.
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: 9. The following table contains the preferences of 51
: voters faced with four choices.

. , a. Find the winner using the Borda count method.
o b. Find the winner using the pairwise compatison
Lo method.
¢. Find the winner using the plurality with elimina-
tion method.
d. Consider the results from parts (a), (b), and (c),
and identify which criterion has been violated
and by which method. Justify your answer.

10. The following table contains the preferences of 25
voters faced with four choices.

a. Find the winner using the Borda count method.

b. Find the winner using the pairwise comparison
method.

¢. Find the winner using the plurality with elimina-
tion method. :

d. Consider the results from parts (a), (b), and (c),
and identify which criterion has been violated
and by which method. Justify your answer.

11. Consider the following preference table for seven
voters and three alternatives.

a. Which alternative is selected under the plurality
method?

b. Suppose the election is held again, but alterna-
tive C is removed from consideration. Which al-
ternative is selected under the plurality method?

c. Identify which criterion has been violated and in
which election. Justify your answer.

12. Consider the following preference table for 10 vot-
ers and 3 candidates.

a. Which candidate is selected under the plurality
method? '

b. Suppose the election is held again, with candi-
date C removed from consideration. Which can-
didate is selected under the plurality method?

¢. Identify which criterion has been violated and in
which election. Justify your answer.
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176 ~ CHAPTER3 \Voting and Elections

19. Suppose 17 faculty members on a scholarship com- 21. Nine voters rank three candidates, and their prefer-
mittee rank 3 applicants. The preferences are given ences are given in the following table.
in the following table.

a. Who wins under the plurality method?

b. Who wins under the plurality with elimination
method?

¢. Suppose candidate B has to remove himself from
the ballot. Create a new preference table and de-
termine the winner under each method.

a. Which candidate wins the scholarship under the
plurality with elimination method?

b. Suppose the two faculty members who preferred
C to A to B changed their ballots at the last
minute to show they preferred A to C to B, thus
benefiting candidate A. Which candidate wins
the scholarship under the plurality with elimina-
tion method? .

c. Identify which criterion has been violated. 22. Twelve voters rank three candidates, and their pref-

erences are given in the following table.

d. Identify which criterion has been violated and by
which method.

20. Twenty-one judges rank three contestants in a talent
contest. The following table contains the prefer-
ences of the judges.

a. Who wins under the plurality method?

AT “@:‘ £ e b. Who wins under the plurality with elimination
a. Which contestant wins uider the plurality with method?
_ elimination method? ¢. Suppose candidate A has to remove herself from
b. Some of the judges decided to change their pref- the ballot. Create the new preference table and

“erences, and the results of those changes are <. determine the winner under each method.

listed in the following table. Describe the A ﬁ? d. Identify which criterion has been violated and by
" changes, and determine the winner using the plu- which method.

rality with elimination method.

<D R I
¢. Identify which criterion has been violated.

OOy B
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Problems 27 and 28

At the state convention on May 11, 2002, the Utah Re-
publican Party used instant runoff voting to nominate
candidates to the U.S. House of Representatives. The
delegates ranked the candidates using a preferential bal-
lot. In the first round, the candidate with the lowest num-
ber of first-place votes was eliminated and his or her
votes were redistributed. This continued round by round
until one candidate achieved at least 60% of the vote or
until there were two candidates left, in which case they
would face each other in a primary election in June.

27. Consider the following summary of each round of
the process for Utah Congressional District 1.

a. How many delegates voted in this election?

b. Who were the first three candidates to be elimi-
nated? For each of the ballots that were redis-
tributed in those first three rounds, determine and
list the first- and second-place candidates.

¢. Despite the fact that 10 candidates ran for office,
not every voter ranked every candidate. Deter-
mine from the table the fewest number of rank-
ings provided by a voter and the total number of
voters who failed to rank every candidate.

d. Suppose the plurality method had been used in-
stead. Who would have won in round 1?7 Now
suppose that Wyatt was disqualified and that all
ballots listing Wyatt as the first choice alsc listed
MecCall as the second choice. What would the
plurality method’s outcome be in this case, and-
what fajrness criterion would be viclated?

r

§
5
0
§
|
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Problems 31 and 32

The Association for the Advancement of Automotive
Medicine, an organization dedicated to motor vehicle
crash injury prevention and control, uses approval voting
to elect members to their board of directors. Prior to
each annual meeting, five directors must be elected, two
of whom may be professionals other than physicians.
Association members elect three directors from cne
group of four candidates and two directors from another
group of four candidates.

31. Suppose voters return the following ballots. Which
three candidates are elected to the board of directors?

32. Suppose the voters return the following ballots.
Which two candidates are elected to the board of
directors?

33. The high school senior class will host an all-night
graduation party. The class will use approval voting
to decide which two main dishes will be served. The
following table contains the vote results.

a. Which two main dishes will be served at the

party?

b. Bleven students voied for all the options. How
would the results change if those 11 students had
left their ballots completely blank? How can
blank ballots be interpreted?

34. a. Suppose in the previous problem, five more bal-
lots appeared, each indicating tacos as the only
choice. Which two main courses would be served
at the party?

b. One argument in favor of approval voting in-
volves the idea that the voters are more able to
express their true feelings with an approval bal-
lot. Intexpret the meaning of each column of bal-
lots originally cast in the previous problem,

e

Problems 35 through 38 %

The All Natural Juice Company conducted taste tests to
determine which of four new flavors to market. The
testers tasted each juice and ranked them in order of
preference, as shown in the following table,

35, Identify which flavor wins the taste test using the
plurality method, and determine whether this
method violates any of the four fairness criteria. If a
violation oceurs, explain why.
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