Name __________________________________________________

Exam I, Math 118, Summer 2007

For problems 1-6, 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


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


3. For the preference tables in problem #1, use the extended Borda count method to determine 2nd, 3rd, 4th and 5th places.

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

5. 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.
	
	
	Hamilton’s

	State
	Population
	
	
	
	
	Final

	Xylo
	502
	
	
	
	
	

	Yani
	321
	
	
	
	
	

	Zuza
	77
	
	
	
	
	

	Total
	900
	
	
	
	
	200


6. Which paradox is exemplified by these two tables?  Indicate what leads you to your conclusion.
	Seats in apportionment: 50

	State
	Population
	SQ
	LQ
	Apportionment

	Mixa
	150
	8.33
	8
	8

	Pamin
	78
	4.33
	4
	4

	Quirtel
	377
	20.94
	20
	21

	Ocha
	295
	16.40
	16
	17

	Total
	900
	50.0
	48
	200


	Seats in apportionment: 50

	State
	Population
	SQ
	LQ
	Apportionment

	Mixa
	150
	8.25
	8
	8

	Pamin
	78
	4.29
	4
	5

	Quirtel
	385
	21.18
	21
	21

	Ocha
	296
	16.28
	16
	16

	Total
	909
	50.0
	199
	200


Vocabulary and short answer.  Each problem is worth 5 points.
7. If a candidate wins an election by the pairwise comparison method, which fairness criterion is the election guaranteed to satisfy?

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

9. What is the quota rule?

10.  The Alabama Paradox can occur when what change is made to the apportionment?

11. Describe the requirements for a candidate in an election to be classified as a Condorcet candidate.
12. Explain the Monotonicity Criterion and what kind of situation would create a violation.
13. In an election with N=8 candidates, how many pairwise comparisons would be needed to decide the election?

14. What is Arrow’s Impossibility Theorem?  Explain why this theorem is important.

Bonus: The Placerville General Hospital has a nursing staff of 225 nurses working in four shifts: early morning, afternoon, evening, overnight.  The number of nurses apportioned to each shift depends on the number of patients served.  Indicate which parts of this problem are the “states”, the “seats” and the “populations”.

