Exam 1 MATH 130 Section 001, 8:00 am Spring 2015

Name: \‘{é\; Mark Version C

Use a #2 pencil. Calculators are allowed, but cell phones, i-pods, etc. are NOT acceptable.
Please turn cell phones off.

Mark your answer for each question on the scantron form. Scantrons with no answers marked
will receive a score of 0.

There are 25 questions but the exam will be scored out of 24 possible correct answers. The
maximum possible score is 100%.

Use the following preference schedule to answer questions 1 - 14.

Number of voters Bt 492 F3 10
First B A @© D
Second D @ A A
Third C B D C
Fourth A D B B

1. How many people voted in this election?

A) 13900 M

B) 4 N
b 22

) 550 O
E) 54 —\M;v

J
2. How many voters selected C as their third choice?

A) .54 54
(&) 64

SO +10

D) 33 e Y

E) 10

3. What is the minimum number of first-place votes needed to have a majority?

#IED, e
(’BS 21 e bt 0 Ve T 16
C) 69 O,

D) 68

E) 71

4. Which candidate has a majority of the first-place votes?
A) A '
B) B
C) C
D)..D

\ ELI}}O candidate has a majority of the first-place votes.
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(This is the same preference schedule for use with questions 1 - 14.)

Number of voters A 49 &Y 10
First B A C D
Second D C A A
Third C B D ©
Fourth A D B B

5. Rank the candidates using plurality.

A) C,A B, D
B) A,
CLB,
D) B,
E) Non

183, € 1D
AL @ D)
D E A
e of the above.

6. Rank the candidates using the method of pairwise comparisons.
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7. How many points does candidate C receive when using the method of pairwise compar-

isons? N =
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E) None of the above. %’,’b v Y
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8. Which candidate is a Condorcet candidate? %,
A A B
™ )b

E) There is no Condorcet candidate in this election.

9. Use the results from questions 4 to 8 to identify the true statement below.

g A) Electing the winner using pairwise comparisons violates the majority criterion.
o ™ ‘ivx, B) Electing the winner using plurality violates the majority criterion.
"\ . Ao C) Electing the winner using pairwise comparisons violates the Condorcet criterion.
). e D) Both plurality and pairwise comparisons are fair elections.
| \@ Electing the winner using plurality violates the Condorcet criterion.
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10.

11.

12.

13.

14.

(This is the same preference schedule for use with questions 1 - 14.)

Number of voters 54 42 33 10

First 4 Billb Aw%C!32D 4o
Second " Djw2 Cl#e A9 A 30
Third 5, CljogB21 Dbl C 20
Fourth Agyy D42 By B 10

Rank the candidates using Borda count.

@CABD A 5ﬂ+\u%+%+ao- 35| Vv

C) B,AGCD Co 106 +(2L +132 +a0' 38&3‘/
D) B,D,C, A v
E) C,A,D, B D! [p2+42+ Lk Y40 = 310
How many points does B receive when using Borda count?
A) 8
B) 147

4

E) None of the above.

Which candidate comes in last using plurality-with-elimination?
A) A
B) B
g) C
D “hoo e iﬁ::wwf% ﬁ)./l st - P lowca. voTed)

E) None of the above.

When the last place candidate is eliminated, how many first-place votes are transferred

and to which candidate? ,
54 4z 33 0
A) 10 first-place votes are transferred to candidate C. A %
10 first-place votes are transferred to candidate A. K A A

D) 33 first-place votes are transferred to candidate D.

B) 33 first-place votes are transferred to candidate A. g
E) No first-place votes are transferred. A

Rank the candidates using plurality-with-elimination.

% C,A, B, D aliminede D

A/ B, C D

C) B, A, C,D hew W‘”‘.Zg

D) B,D, C, A AiBr Bigd

E) C,A,D,B
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15. Which of the following is a valid quota g, assuming no anarchy or gridlock, for the voting
system [q : 12,6, 3]7 (orickhy i
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E) All of the above. ” 12 counld vole W
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16. In the weighted votmg system [15 : x,11,2], which value for z guarantees that P is a

dictator? -v{)’b" The %i@w«k@s’i e ig; bt s N %&r e o @ "zwf‘%&

A)z=5 de Yhi fueter ¢ (15"
B} 7o 14 & 1!
C) z=16.

D) P, can never be a dictator.
E) None of the above.

Use the weighted voting system [12 : 8,5,4] and the Banzhaf definition of power to answer
questions 17 - 20.

17. What is the weight of the coalition {Ps, P3}?

151§
B) 17
C) 8
D) 12
E) 13
18. Which of the following is a list all the winning coalitions under the Banzhaf definition of (‘/l
power? g

A {8,5,4},{8,4,5}, {5,8,4}, {5,4,8}, {4,8,5}, {4,5,8}
{8544 {85) {84
% {8’ 5}’ {87 4}7 {5’ 4}
DY {8},{5}, {4}, {8,5}, {8,4},{5,4},{8,5,4}
By {8}, {5}, {4} |
19. Which players are critical in {§, i}"
All of the players are critical.
B) The player with weight 5 is the only critical player.
he player with weight 8 is the only critical player.

D))The players with weights 8 and 5 are both critical players. . i
E) None of the above. Z Yy foser

20. What is the Banzhaf power distribution? 2 3 lese
A) PL:2, P 1; Ps:
B) Pl:%;szé;sz
C) P1:§;P2:%;P3:
D) P:3;P:1; B

E) Plzg;szé;sz
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Use the weighted voting system [14 : 10,8, 6] and the Shapley-Shubik definition of power to
answer questions 21 - 25

21. Which player(s) in the sequential coalition (8, 6,10) is/are pivotal?

A) P; (10 votes) is the only pivotal player.

B) P, (8 votes) is the only pivotal player.
P (6 votes) is the only pivotal player.

P; (10 votes) and P, (8 votes) are both pivotal players
E) None of the above.

22. Which of the following is a list of all the sequential coalitions?

(&) (10,8,6), (10,6,8), (8,6, 10), (8, 10,6), (6,8,10), (6, 10,8)
T) (10,3,6),(10,8), {10,6), (8, 6), {10, (8), {6) ’
C) (10,8,6), (8,10, 6), (6,8, 10)

D) (10,8,6), (10, 8) (10,6), (8,6)

E) None of the above.

g}g vakﬂw_)
23. How many times is Py¥pivotal?

A) 3
C)1
D) 0
E) None of the above.

24. What is the Shapley-Shubik power distribution for the voting system?

A) Pl:%;Pg:g-;Pg,:%

@Pllé;P2Z%;P3Z%

C) Plié;Pgié;Pgié

D) Plil;PQZO;P3§O

E) PL:2,P:1;P:1

25. If the number of players increases to 15, how many sequential coalitions will there be?

A) 152

B) 215 -1







