Name __________________________________________________

Exam I, Math 116, Spring 2007

For problems 1-9, show all work.  Each numbered problem is worth 10 points.

1. For the preference table shown here, state the total number of votes, and determine the winner using the Borda count method.

	# Votes
	6
	5
	3
	3

	1st
	B
	A
	A
	C

	2nd
	A
	B
	C
	D

	3rd
	C
	C
	B
	E

	4th
	D
	D
	E
	A

	5th
	E
	E
	D
	B


17 total votes
A wins
2.  For the preference table shown here, determine the number of votes needed to win an outright majority, and then determine the winner using the plurality with elimination method.

	# Votes
	7
	6
	5
	5
	5
	4
	4

	1st
	A
	C
	D
	B
	B
	A
	A

	2nd
	B
	A
	C
	A
	A
	D
	B

	3rd
	C
	B
	B
	D
	C
	C
	D

	4th
	B
	D
	A
	C
	D
	B
	C


19 votes needed
A wins
3. a) For the preference tables in problem #1, use the extended Borda count method to determine 2nd, 3rd, 4th and 5th places.

A 1st, B 2nd, C 3rd, D 4th, E 5th 

b) For the preference tables in problem #2, use the recursive plurality method to determine the 2nd, 3rd and 4th places.

A 1st, B 2nd, C/D tied 3rd 
4. Determine if the value(s) of q such that the weighted voting system [q:7,5,4,4,3] gives P1 the veto but no one else.

17,18
5. For a weighted voting system with nine players,


a) how many coalitions are possible?

511

b) how many sequential coalitions are possible?

362,880
6. Calculate the Shapley-Shubik power index for the weighted voting system [6:5,4,2].

σ1=1/3, σ2=1/3, σ3=1/3, 

 For the apportionment problem in the table below, calculate the apportionment of 200 seats according to each method discussed in this chapter.  Enter your answers in the table below.  Label the columns as appropriate.
	
	
	#7 Hamilton’s
	#8 Jefferson’s
	#9 Webster’s

	State
	Population
	SQ
	LQ
	Final
	MQ
	Final
	MQ
	Final

	Xylo
	502
	111.55
	111
	112
	112.30
	112
	111.80
	112

	Yani
	321
	71.33
	71
	71
	71.81
	71
	71.49
	71

	Zuza
	77
	17.11
	17
	17
	17.22
	17
	17.14
	17

	Total
	900
	
	199
	200
	
	200
	
	200


For Jefferson’s method, use the modified divisor:  4.47
For Webster’s method, use the modified divisor: 4.9
Vocabulary and short answer.  Each problem is worth 5 points.
10. If a candidate wins an election by the pairwise comparison method, which fairness criterion is the election guaranteed to satisfy?

Condorcet criterion
11. The Independence of Irrelevant Alternatives (IIA) criterion says ….?

When a losing candidate is removed from the election, it should not effect the outcome of the winner
12. A dictator occurs in a weighted voting system only when what happens?

Player has more votes than the quota
13. A pivotal player is found in calculating which power index?
Shapley-Shubik
14. What is the quota rule?

States should only get upper or lower quota.
15.  The Alabama Paradox can occur when what change is made to the apportionment?

New seats added
16. Adam’s method of apportionment most benefits whom?
Smaller states

