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Math 111 Contemporary Mathematics Name: _ %? L

Fall 2015 ij Voting Day i0
Lecturer: Dr. Paullin Voting Review Day

The Teenage Mutant Ninja Turtles are throwing a party, a pizza party, of course.
For Problems 1-8, consider the Preference Schedule below, representing votes on which kind of pizza to
get for the party. The choices are: Pepperoni, Sausage, Mushroom, and Veggie.

Votes | 2 | 2 | 1|11

1st P|S|PIM|V
2nd SITMIM|V M
3rd MIP|[V|S|P
4th VIV|S|P|S

(1) How many votes were cast?
(2) Using Plurality, which pizza wins the election? How many votes did it get?
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{3) Using the Borda Count Method, how many points did each pizza receive? What wins the election
" if the Borda Count is used?
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(4) How many votes are needed for a majority?
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(5) Using Plurahty with Ehminatlon, which pizza gets eliminated first, if any? What wins the election
if Plurality with Elimination is used?
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{(6) Using Pairwise Comparison, how many comparisons must be made?
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Votes| 2 | 2117111
1st PSP MV
2nd SI MM V| M
3rd MIP:V|S P
4th VIV|IS|P|S

(T) Using Pairwise Comparison, complete the table of comparisons, and determine the winner.

Pairings Votes Winner /Points
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{8) Using Pairwise Comparison, is there a Condorcet, Candidate? If so, what candidate?
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The Turtles aren’t ordering a Veggie Pizza-this is a party! For Problems 9-12, consider the Preference
Schedule below, representing the votes after Veggie Pizza is removed from the election.
Votes| 2 | 2|1 |1]1
1st PIS|P MM
2nd S|IM|M|S|P
3rd M|P|S|PIS
(9) Using Plurality, which pizza wins the election? How many votes did the winner get?
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{10) Using the Borda Count Method, how many points did each pizza receive? Which won the election
if the Borda Count is used?
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(11) Using Pairwise Comparison, complete the table of comparisons, and determine the winner.

Pairings Votes Winner /Points _ -
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(12} Using Pairwise Comparison, is there a Condorcet Candidate? Tf so, what candidate?
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The Turtles and Splinter want to toast their friends at the party and thank them for coming, but only
- Donatello and Leonardo are willing to speak. For Problems 13-15, consider the Ballots below, representing
the votes on who should do the toasting. Choices were: Donatello and Leonardo.

BALLOT | BALLOT | BALLOT | BALLOT | BALLOT
1st D D L D L
2nd L L D L D

(13) In this election, who wins Plurality?

Donotollo

(14) Assume Splinter is a dictator.
{a) If Splinter casts Ballot 4, who wins?

Dongdelio

{b) If Splinter casts Ballot 5, who wins?
Leondardo

(15) Decide which 2-candidate fairness idea is violated if the following happens. Answers could be:
" Anonymous”, "Monotone”, " Neutral”, or "None”.
(a) Michelangelo and Raphael switch ballots before casting them, and this does not change the
outcome of the election.

None,

(b) Michelangelo and Raphael switch ballots before casting them, and this changes the outcome
of the election.
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{c}) Donatello has the 3rd ballot, and changes it to vote for himself, but now he loses.

Morotone

{d) Donatello has the 3rd ballot, and changes it to vote for himself, and he still wins.
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(e) Distracted by the smell of pizza, all of the votes were entered backwards, meaning a 2nd place

vote was really a 1st place votes, and vice versa. Correcting the votes does not change the .
outeorne.

MNoghvad

(f) Distracted by the smell of pizza, all of the votes were entered backwards, meaning a 2nd place
vote was really a 1st place votes, and vice versa. Correcting the votes doeg change the outcome.

(16) Do any Voting Method examples shown above in Problems 1-12 violate the Majority Criterion? If
se, state the problem number where this occured.
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(17) Fill in the blanks. Possible choices are listed in the box below. You may use a word more than
once.

Majority Criterion Condorcet, Criterion Monotonicity Criterion
Independence of Irrelevant Alternatives Criterion
Anonymous Monotone Neutral
2 candidate 3 or more candidate
Majority Rule Minority Rule Dictatorship Imposed Rule
(a) May’s Theorem states that in a < Capyvlidaic election,

M &%@whﬁ*} e is the only voting system that is
ek A ey i b S Morathnd, , and

J ) .
Neodval _ This means that Mf# %wﬁ”‘” Eﬂéﬂ & is the best form
of 2 Cindi askd voting.

(b) In a2 candidate election, a voting system is Ne. %&%”‘f’f& if it treats candidates
equally. This means that if every voter switched their vote to the other candidate, the outcome
of the election switches too.

(¢) In a 2 candidate election, a voting system is Morptooe it it is impossible for
a winning candidate to become a losing candidate by gaining votes or for a losing candidate
to become & winning candidate by losing votes.

(d) In a 2 candidate election, a voting system is ﬂmm% EUALY T A if it treats all of the
voters equally. If 2 voters trade ballots, the outcome of“the election is unchanged.

{e}) We have a theorem that states: If a voting system satisfies the
e %r Ciidoine, | then the majority candidate is the winner, and thus the

h i@ﬂﬁﬂ% %_}f 22 v ey is satisfied also.

(f) In a 3+ candidate clection, a voting system satisfies the Cﬁ‘ﬁﬁiﬁ?{ £y jj&rinf TRTATa
if the Condorcet Candidate always wins.

(g) In a 3+ candidate election, a voting system satisfies the W&@AW& Tl inn

if a candidate with over 50% of first-place votes automatically Wins tHe electlon

(h) In a 3+ candidate election, a voting system satisfies thgi&ﬂfwﬂé’? kg ok F Ty Qﬁu@gzy :Bﬁjﬁ’f f‘%{i’w
'if a candidate wins a first du,tlon and then one of the losing candidates drops out before the {ixiies,
second election, then the original winner wins the second election.
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(i) In a 34 candidate election, a voting system satisfies the mem%ma LR Cﬂﬁrz" A
if an improvement in a given candidate’s vote, without changing the relitive quality of the
other candidates’ votes, does not hurt the given candidate’s chance of winning the election.

{j) Arrow’s Impossibility Theorem states that in a Bov yaoyy, [ andidids election, there is
no fa1r method of voting that will smmltaneously batlsfy Lhe
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