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Voting
	Plurality With Elimination
Goal: Given a preference schedule, be able to calculate who would win if the plurality (with elimination) voting scheme is used.

	Given the following preference schedule, figure out which candidate would win, using the 

plurality (with elimination) method:

Candidate
Ranking

Mary

1

4

3

4

4

1

4

Bob

2

1

4

3

1

4

2

Fred

3

2

1

2

3

3

1

Fredrika

4

3

2

1

2

2

3

Total Number of People With These Preferences:

7
12
7
8
13
21
4


	1)  During the first round of the vote, how many votes does each candidate get?  Circle the candidate that will be eliminated.
A) Mary
B) Bob
C) Fred
D) Fredrika
Fill out a new preference schedule with the eliminated candidate removed:
Candidate
Ranking

Total Number of People With These Preferences:

7
12
7
8
13
21
4


	Plurality With Elimination, continued



	2)  During the second round of the vote, how many votes does each candidate get?  Circle the candidate that will be eliminated.

A) Name:________
B) Name:________
C) Name:________
Fill out a new preference schedule with the eliminated candidate removed:
Candidate
Ranking

Total Number of People With These Preferences:

7
12
7
8
13
21
4


	3)  During the second round of the vote, how many votes does each candidate get?  

D) Name:________
E) Name:________
Which candidate will win the election, using the plurality (with elimination) method?



	Pairwise Comparison
Goal: Given a preference schedule, be able to calculate who would win if the pairwise comparison voting scheme is used.

	Given the following preference schedule, figure out which candidate would win, using the 

pairwise comparison method:

Candidate
Ranking

Mary

1

3
3

2
4

4
2
Bob

2

4
4

3

1

3
3
Fred

3

2

1

4
3

1
1

Fredrika

4

1
2

1

2

2

4
Total Number of People With These Preferences:

7
12
7
8
12
24
2


	4)  Using the provided table, figure out who will win the election, using the pairwise comparison method of voting.  The first step is to figure out how each of the pairwise ('head-to-head') comparisons work out – make sure to record how many people prefer one candidate to another in the provided spaces
Mary

Bob

Fred

Fredricka

Mary

Votes for Mary:
Votes for Bob:
Votes for Mary:
Votes for Fred:
Votes for Mary:
Votes for Fredrika:
Winner:

Winner:
Winner:
Bob

Votes for Bob:
Votes for Fred:
Votes for Bob:
Votes for Fredrika:
Winner:
Winner:
Fred

Votes for Fred:
Votes for Fredrika:
Winner:
Fredrika



	5)  Based on your pairwise comparisons, how many points should each candidate get?

E) Mary
F) Bob
G) Fred
H) Fredrika


	6)  Based on your work, which candidate will win the election (using the pairwise comparison method)



	Fairness Criteria
Goal: Be able to recall the 4 fairness criteria listed in your textbook ; be able to explain (in your own words) what each one means

	List each of the fairness criteria here, and explain (in your own words) what each one means.  

Criterion

Explanation:

What does Arrow's Impossibility Theorem say?




	Fairness Criteria
Goal: Given a specific preference schedule, figure out if one (or more) of the fairness criteria have been violated

	7) "Three candidates are running for mayor.  A vote was taken in which the candidates were ranked in order of preference.  The results are shown in the preference schedule below.
Rankings

John Lorenz

1

3

3

Marcia Beasley

3

1

2

Stephen Hyde

2

2

1

Number of Votes:

2691

2416

237

(Please note that this problem is taken verbatim from the textbook – page 883, #37)



	A) Use the Borda Count method to determine the winner of the election

(Please note that this problem is taken verbatim from the textbook – page 883, #37)

	B) Verify that the majority criterion has been violated

(Please note that this problem is taken verbatim from the textbook – page 883, #37)

	C) Identify a candidate who wins all head-to-head comparisons

(Please note that this problem is taken verbatim from the textbook – page 883, #37)

	D) Explain why the Condorcet criterion has been violated

(Please note that this problem is taken verbatim from the textbook – page 883, #37)

	E) If Marci Beasley drops out of the race for mayor (and voter preferences remain the same), determine the winner of the election again, using the Borda Count method

(Please note that this problem is taken verbatim from the textbook – page 883, #37)

	F) Explain why the independence of irrelevant alternatives criterion has been violated"
(Please note that this problem is taken verbatim from the textbook – page 883, #37)


	Apportionment: the Hamilton plan
Goal: Be able to apportion representatives, using the Hamilton plan

	8) Apportion 8 representatives (reps) between the following 4 states, using the Hamilton method.  Show your work!
What is the standard divisor:

State

Population
Population/

Standard divisor
Std. Quota
# of Reps

A

10,000

B

10,000

C

20,000

D

25,000




	9) Apportion 8 representatives (reps) between the following 4 states, using the Hamilton method.  Show your work!

What is the standard divisor:

State

Population
Population/

Standard divisor

Std. Quota
# of Reps

A

11,670
B

9,140
C

19,670
D

24,984


	10) Propose some reasons (in English) why the results of the previous two apportionment problems are almost the same.

Let's say that you don't have your calculator with you, and you don't have the time to do all the math out by hand – can you suggest something you could do to 'guestimate' (a.k.a., 'make an educated guess at') an apportionment problem like the one in the previous problem?




This page is intentionally left blank, so you can use this as 'scratch paper' for your 'Jefferson method' calculations(

	11) Apportion 8 representatives (reps) between the following 4 states, using the Jefferson method.  

What is the standard divisor 

(which you later modify, to get the modified standard divisor)
If you fill out the table below and you don't have enough representatives should you RAISE or LOWER your modified standard divisor?
Hint: For this particular example, If the standard divisor doesn't give you the right answer the first time, try rounding off the standard divisor to the nearest 1,000th (i.e., 3,458 would become 3,000).  

Hint: For this particular example, RAISE or LOWER (as you need to) the modified standard divisor by 500 at a time.

Hint: Here's a trick that may save you a little bit of work.  It might also confuse you, in which case you should just ignore it (
Look at the third column, and figure out which state is 'closest' to getting an extra rep, and each time you change the modified standard divisor, recalculate the standard quota for ONLY THAT STATE.  Keep modifying your modified standard divisor until THAT STATE has gained or lost a rep – at that point, recalculate all the other states.
What is your final answer for the modified standard divisor?

State

Population
Population/

Standard divisor

Std. Quota
# of Reps

A

11,372

B

9,140

C

19,789

D

24,984



	12) Let's say we've got two states (or counties, or whatever) with the following populations, and number of representatives.  Let's say that we want to add a single, additional representative, and we're going to try and figure out which state it would be most 'fair' to add the rep to, by starting with the idea of 'average constituency':
State

Population
# of Reps
Average Constituency

A

11,372

7

B

9,140

6

What is the formula for the average constituency?
What does this formula mean (in English?)

Fill in the average constituency for each of the states, above


	13) What is the formula for the absolute unfairness of an apportionment?
What does this formula mean (in English)?

Fill in the following table:
Average Constituency of A:
Average Constituency 

of B:
Absolute unfairness of the apportionment:
If A is given the new representative:
(A has 8 reps)
(B still has 6 reps)  

If B is given the new representative:
(A still has 7 reps)
(B has 7 reps)  

      

	14) What is the formula for the relative unfairness of an apportionment?
Fill in the following table:
Average Constituency of A:
Average Constituency 

of B:
Absolute Unfairness of the apportionment

Relative 

Unfairness of the apportionment

If A is given the new representative:
(yes, this is the same as the last page ()

(so feel free to copy it ()
If B is given the new representative:
    

	15) Given the work you've done in the previous sections, should state A or state B get the additional representative?



	16) What is the formula for the Huntington-Hill number?
 

	17) Let's say that you're comparing two Huntington-Hill numbers, in order to determine which state it's more fair to get an additional representative to.  Should you give the additional representative to the state with the SMALLER Huntington-Hill number, or the state with the LARGER Huntington-Hill number?



	18) Calculate the Huntington-Hill numbers for each of the following states, and then make a determination about which state should receive the new representative:
State

Population
# of Reps
Huntington-Hill Number:

A

11,372

7

B

9,140

6

C

19,789

12
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