Sample Exam 1A

Use a #2 pencil. Calculators are allowed, but cell phones/ipods etc. are NOT acceptable.
Please turn cell phones off.

Choose the alternative that best completes the statement or answers the question and mark
your answer on the scantron form. Scantrons with no answers marked will receive a score of 0.

Use the following preference schedule to answer questions 1 to 8.
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1. How many first place votes does candidate C receive?

‘é?g 441=5
’) 9

D) 3
E) None of the above.

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

A) 23 QY43+ =13
éﬁﬁ 23/2= 1.5 o rondupfoensure a majority.
o (ie (2 oIl against)

E) None of the above.

3. Which candidate has a majority of first place votes?

A) A No candidate has IZ or more firsy place votes
B) B

C) C

D) D

@ None of the above.

4. Which candidate comes in first using the Plurality Method to rank the candidates?

A) A F'urali-lj method: Who Was Bamost first place votes?
5

C) C

D) D

E) None of the above.



Paic wise Gomparisons

Number of voters 9 6 4 3 1 G | 9 9
First choice B A C D C Y G
Second choice A D A A A ? 3
Third choice D C D B B —/\.,—S-q_ | BVS
Fourth choice C B B C D \Al_lw'\V\S =

5. How many points does candidate B earn when using the Method of Pairwise Comparisons?

A) 3 @B)s D @_c_ Gvs C

5) 2 ale w9
©)1 2 > °|3 E(’ V| l 6
D) 0 3 1 3 3
E) None of the above. | Ty

L Y20 10 (3
6. Rank the candidates using the Method of Pairwise Comparisons. ?Ol nts ‘Rf winn i'}j ?a'u'_s

A) A)B,C,D .

B) acnB ADBC A:wmsall 3,s03pts e
A D, B C (]S also Condor(et (ndida )

D) B,D, A, C ‘ T

E) C,B,A, D B‘ \CO)DZ-

7. Which candidate is the Condorcet Candidate?

@A wins all head - fo-head comparisons

B) B

C) C

D) D

E) None of the above.

\ook 8. Which of the following statements is true concerning this preference schedule?
Note: oo ~ no candidate had a ma orH?. o .
i e Majority Criterion is violate e Method of Pairwise Comparisons.
ot Questions A) The M Crit lated by the Mefthod ot P C

Li and 7 B) The Condorcet Criterion is violated by the Method of Pairwise Comparisons.(This never !)
’ The Condorcet Criterion is violated by the Plurality Method. happen
D) The Majority Criterion is violated by the Plurality Method.('m]s never hl\.pf{ n;)
E) Both the Plurality Method and the Method of Pairwise Comparisons are fair under

all 4 criteria.
Note double check 4s [,2,34
Use the following preference schedule to answer questions 9 - 12.  are ll listed in marked cdumnsg

\ l

Number of voters 7 5 3 2 A: If+5x3+3x2 + 2|
4 points First choice A D C B 243x| + 2 x4
3 points Second choice B A D D B:7x3+5% X
2 points Third choice D B A C  C:7xl+5x| +3x4 + 2% A
| point Fourth choice C C B A D: 7x2 +5x4 +3x3 + 2x3

9. How many points does candidate D earn using the Borda Count method?

A) 51
B) 49
C) 28
D) 42
E) None of the above.



10.

11.

12.

13.

14.

Rank the candidates using the Borda Count Method.

A) A, B, C,D A5l

B) D, A, C, B B:42
C) B,D, A, C C: 128
D) C, B, D, A D 49

Which candidate is eliminated first using Plurality-With-Elimination?

Bhns fewest 12

A Number of voters | 7 5 3 2
First choice | £ D > B
?; (BJ Place voles.
D) D 7 josit
E) None of the above. (nO‘te,‘ l/;_ p 85 So ﬂ Vd’ﬂ Gre needed ‘RY' R Moo J)
Rank the candidates using the Plurality-With-Elimination Method.
A) A, B, C, D Number of voters | 7 5 3 2 Number of voters | 7 5 3 2
First choice | A D C 3k First choice A D p. P
® D’ A’ C’ B Second choice B A D Dj Second choice . A DT D’.
C) B, D, A, C Third choice D'I B’g A C
D) C,B,D, A WH'h Bﬁllm’nﬂ*fd e Fourth choice | ¢ C B A
E) None of the above. D now has Ak Pl‘a VS, wWHh B and C gune,

Cigtne “neu loger'=3" P‘M.& D has 10 1 place Wks vs A
Which of the following is NOT a valid quota ¢ for the voting system [q : 10,5, 5,1]? ’

A) 11 ok ota: 10454541= 21

B) 16 ol max et

C) 21 ok Min quota:27/,=10.5, so [l 15 minimun
Q) 26 holbiy.

E) All of the above.

In the weighted voting system [15 : 12, 10, X], what is the minimum value for x that
guarantees P; is NOT a dummy voter? "\KS no power.

izg Nole: 12 and ID )15, 50 ook at times whan Xis soloor
C) x=4 Paired wHn 12 or 1D.

) P; will always be a dummy.
E) None of the above.

T4 2 is pairedwih (2 ie. )7 5% or <12,%,10)
Fhen % nuds fo be large enoughto make (24x=15. So %=3
(]}(jou pair Xwith (0, youll 9et @ larger #Forx, but we are asked for

e minimum)



Use the weighted voting system [13 : 12,10, 2] and the Banzhaf definition of power to answer

questions 15 - 19. 3 players S0 N=2
15. How many coalitions (not counting the empty coalition) are there?
A) 6 N 3
@7 9 -\ Sv2-t = §-1=T
C) 8
D)9

E) None of the above.

16. Which players are critical in {12,2}7? I‘F Pla‘f?" l (‘IVU‘%). LE‘&V'!S‘}?\E conlition,
- s sljenough? VO So 121Scritical. Same w/ 2.
A) None of the players are critical.
(B)) All of the players are critical. N eod beth fo make %‘“’h :
C) The player with weight 12 is the only critical player.

D) The player with weight 2 is the only critical player.

E) None of the above.

17. How many time is the player with weight 10 critical?
20 o2 {122} | {uzf {2]
?); 112, o] flo,2} flo}

E) None of the above.

18. What is the Banzhaf power distribution?

A) Pllé;PQI%;Pgi;ll ?|3/S- P;_: \/S ?3'|/§
B) P:3;,P:%2P:0
) Prisi B By number o S 15+the Fohad 4 of times ald
OLEE TR bimes o player ¢ i o
s . Players are crifical
D) P : 5Py s P2 1s crihnd ( +\! n underl.l.hti)
E) None of the above. (\M\ o\erlu'md) b %

19. Modify this weighted voting system by changing the quota. For which quota below will
Player 1 have veto power?

Player 1 already has veto power. —) Pl has enowgh voles 4o Kill & modion (becanse

ts coant passS a

B) It is impossible for Player 1 to have veto power. 'H'\( rema'minj vo

C) Change the quota to 14. Mmotion: 0+22124 3 )

D) Change the quota to 12. ore vodeS, Which
E) Change the quota to 11. _&D P' Q\oes not have [3or m ’

wowld make Po drctadtor.



Use the weighted voting system [13 : 12,10, 2] and the Shapley-Shubik definition of power to

answer questions 20 - 24. 3 ?\m1 oS o ;l - (¢ o6l \Fiow
20. Which of the following is a list of all the sequential coalitions?
A) <127 10, 2>7 <127 10>7 <127 2)7 <1O7 2>
B) (12,10,2), (12,10}, (12.2). (10,2), (12), (10), (2)
Q) (12,10,2), (12,2,10), (2,10, 12), (10,2, 12) ,
@ (12,10.2), (12,2, 10), (10,12,2), (10,2, 12}, (2,12,10), (2,10, 12) has &Ik Combinatios
E) None of the above. o\, 12,10, and 2

21. What player(s) is/are pivotal in (2,12,10)7 Work left 4o ,--,Jh-t-‘ Does 2 have eniwgh

Py (12 votes) is the only pivotal player:\fote$ T 24013 so .
P, (10 votes) is the only pivotal player Do 2412 hawt Qnou,,k voles?
P (

2 votes) is the only pivotal player ' 24 IUY13 s0Yes.
Py (12 votes) and P, (10 votes) are the only pivotal players

None of the above. Note: only 4 pivetak player MWm/s!

22. How many times is the player with weight 2 pivotal? (What is the pivotal count?)

8(1) (undtrlinto\ in## 20)
) 2

D) 3
E) None of the above.

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

A) Plié;PQ:%;Pgijll
. o\
@ P3P P,:/Ll/é O, Vg P36
C)Plzé;Pzzé;szé 74 :
D) P:2; Py ki 0 # Aimes = )tm;cs s
6 6 P-lvnw m P Os\/ﬂ
E) None of the above. ?“’M =N |
24. If the number of players increases to 10, how many sequential coalitions would there be?

A) 210
B) 210-1 '
C) (10 —1)! |O .

10!

E) None of the above.



