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PROBLEM SET 1
INSTRUCTOR:  DONALD M. GOOCH

1-5, Given the following preference profiles, identify the outcome under majority rule and/or plurality voting for each (and whether a majority or plurality outcome).

1. Ten members of a party’s platform committee must pick one issue to receive the highest priority in the upcoming campaign. The three contenders are defense (D), education (E), and health (H), and their preference orderings are as follows. 

 

	 
	 
	4 members
	3 members
	3 members
	 
	 
	 

	 
	1st choice
	D
	E
	H
	 
	 
	 

	 
	2nd choice
	E
	H
	D
	 
	 
	 

	 
	3rd choice
	H
	D
	E
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 


2. One hundred voters who are to elect one of the three candidates B, G, or N have the following preference orderings. 

 

	 
	 
	38 voters
	30 voters
	25 voters
	7 voters
	 
	 

	 
	1st choice
	B
	N
	G
	G
	 
	 

	 
	2nd choice
	G
	B
	N
	B
	 
	 

	 
	3rd choice
	N
	G
	B
	N
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 


3.A five member committee must select a chair for which there are two candidates Mr. X and Ms. Y. 

 

	 
	Person 1
	Person 2
	Person 3
	Person 4
	Person 5
	 
	 

	1st choice
	X
	Y
	Y
	X
	Y
	 
	 

	2nd choice
	Y
	X
	X
	Y
	X
	 
	 


 

Would alternative voting methods be likely to produce different outcomes from majority rule in this case? 

 

4. One hundred sports writers with the following preference schedules are to pick the best college football team among Nebraska (N), Oklahoma (O), and Texas (T). 

 

	 
	 
	52
	38
	10
	 
	 
	 

	 
	1st choice
	O
	T
	N
	 
	 
	 

	 
	2nd choice
	T
	O
	T
	 
	 
	 

	 
	3rd choice
	N
	N
	O
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 


5. Thirteen students from PS327 decide to have lunch and vote on whether to have pizza (P), Chinese food (C), or a sub sandwich (S) after class. 

	 
	 
	5
	2
	4
	2
	 
	 

	 
	1st choice
	P
	C
	S
	S
	 
	 

	 
	2nd choice
	C
	S
	P
	C
	 
	 

	 
	3rd choice
	S
	P
	C
	P
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 


6. What is May’s Theorem and what three conditions must be satisfied for it to apply? 
7. Ten members of a party’s platform committee must pick one issue to receive the highest priority in the upcoming campaign. The three contenders are defense (D), education (E), and health (H), and their preference orderings are as follows. 

 

	 
	 
	4 members
	3 members
	3 members
	 
	 
	 

	 
	1st choice
	D
	E
	H
	 
	 
	 

	 
	2nd choice
	E
	H
	D
	 
	 
	 

	 
	3rd choice
	H
	D
	E
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 


 

a. Which issue wins if they first vote between E and H, and then vote between this initial winner and D?

b. Which issue wins if they first vote between D and E, and then vote between this initial winner and H?

c. Could those who most prefer E vote insincerely (or strategically) in some way to change the outcomes in parts a or b in a way that benefits them?

d. Which issue wins if they use a Borda count that scores 3 points, 2 points, and 1 point for each first choice, second choice, and third choice, respectively? 

e. Could those who most prefer H vote insincerely (or strategically) in some way so as to change the outcome in part d to their advantage? 

 
8. One hundred voters who are to elect one of the three candidates B, G, or N have the following preference orderings. 

 

	 
	 
	38 voters
	30 voters
	25 voters
	7 voters
	 
	 

	 
	1st choice
	B
	N
	G
	G
	 
	 

	 
	2nd choice
	G
	B
	N
	B
	 
	 

	 
	3rd choice
	N
	G
	B
	N
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 


 

a. What is the outcome under a Condorcet winner criterion? 

b. Who wins if there is a runoff between the top two finishers in a plurality election? 

c. Who would win in i) a plurality election and ii) a runoff election if the group of 7 voters were to switch their preference ranking to B over G over N? 

d. If the 45 voters who now prefer B over G over N, that is after the switch in part c, know everyone’s preferences, could they voter strategically to ensure a victory for B when the runoff election is used? 

9. One hundred sports writers with the following preference schedules are to pick the best college football team among Nebraska (N), Oklahoma (O), and Texas (T). 

 

	 
	 
	52
	38
	10
	 
	 
	 

	 
	1st choice
	O
	T
	N
	 
	 
	 

	 
	2nd choice
	T
	O
	T
	 
	 
	 

	 
	3rd choice
	N
	N
	O
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 


 

a. What is the outcome under a Condorcet winner criterion? 

b. Which team is chosen as the best if a Borda count that assigns 3, 2, and 1 points to each first, second, and third choice, respectively?

c. If those who most favor Texas suspected that Oklahoma would win and thus voted strategically for Nebraska as their second choice, what would the outcome be? 

d. If the supporters of Oklahoma believed that the strategic voting in part c might take place, could then still vote to guarantee that Oklahoma wins? 

10. Thirteen students from PS327 decide to have lunch and vote on whether to have pizza (P), Chinese food (C), or a sub sandwich (S) after class. 

	 
	 
	5
	2
	4
	2
	 
	 

	 
	1st choice
	P
	C
	S
	S
	 
	 

	 
	2nd choice
	C
	S
	P
	C
	 
	 

	 
	3rd choice
	S
	P
	C
	P
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 


 

a. What choice will the group make if they vote sincerely by eliminating the food choice with the fewest first place votes and having a runoff between the other two (runoff or Hare system)? 

b. What choice will the group make if they vote sincerely by eliminating the food choice with the most last place votes and having a runoff between the other two (Coombs method)? 

c. Is any food choice a Condorcet winner? 

d. What choice will be made if they use a Borda count that assigns x points to each first choice, y points to each second choice, and z points to each third choice when

i) x = 3, y = 2, and z = 1?

ii) x = 4, y = 2, and z = 1?

iii) x = 5, y = 2, and z = 1?

11. Ten members of a party’s platform committee must pick one issue to receive the highest priority in the upcoming campaign. The three contenders are defense (D), education (E), and health (H), and their preference orderings are as follows. 

 

	 
	 
	4 members
	3 members
	3 members
	 
	 
	 

	 
	1st choice
	D
	E
	H
	 
	 
	 

	 
	2nd choice
	E
	H
	D
	 
	 
	 

	 
	3rd choice
	H
	D
	E
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 


 

a. Which issue wins if they first vote between E and H, and then vote between this initial winner and D?

b. Which issue wins if they first vote between D and E, and then vote between this initial winner and H?

c. Could those who most prefer E vote insincerely (or strategically) in some way to change the outcomes in parts a or b in a way that benefits them?

d. Which issue wins if they use a Borda count that scores 3 points, 2 points, and 1 point for each first choice, second choice, and third choice, respectively? 

e. Could those who most prefer H vote insincerely (or strategically) in some way so as to change the outcome in part d to their advantage? 

 

12. One hundred voters who are to elect one of the three candidates B, G, or N have the following preference orderings. 

 

	 
	 
	38 voters
	30 voters
	25 voters
	7 voters
	 
	 

	 
	1st choice
	B
	N
	G
	G
	 
	 

	 
	2nd choice
	G
	B
	N
	B
	 
	 

	 
	3rd choice
	N
	G
	B
	N
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 


 

a. What is the outcome under a Condorcet winner criterion? 

b. Who wins if there is a runoff between the top two finishers in a plurality election? 

c. Who would win in i) a plurality election and ii) a runoff election if the group of 7 voters were to switch their preference ranking to B over G over N? 

d. If the 45 voters who now prefer B over G over N, that is after the switch in part c, know everyone’s preferences, could they voter strategically to ensure a victory for B when the runoff election is used? 

 
13. One hundred sports writers with the following preference schedules are to pick the best college football team among Nebraska (N), Oklahoma (O), and Texas (T). 

 

	 
	 
	52
	38
	10
	 
	 
	 

	 
	1st choice
	O
	T
	N
	 
	 
	 

	 
	2nd choice
	T
	O
	T
	 
	 
	 

	 
	3rd choice
	N
	N
	O
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 


 

a. What is the outcome under a Condorcet winner criterion? 

b. Which team is chosen as the best if a Borda count that assigns 3, 2, and 1 points to each first, second, and third choice, respectively?

c. If those who most favor Texas suspected that Oklahoma would win and thus voted strategically for Nebraska as their second choice, what would the outcome be? 

d. If the supporters of Oklahoma believed that the strategic voting in part c might take place, could then still vote to guarantee that Oklahoma wins? 

14. Thirteen students from PS327 decide to have lunch and vote on whether to have pizza (P), Chinese food (C), or a sub sandwich (S) after class. 

	 
	 
	5
	2
	4
	2
	 
	 

	 
	1st choice
	P
	C
	S
	S
	 
	 

	 
	2nd choice
	C
	S
	P
	C
	 
	 

	 
	3rd choice
	S
	P
	C
	P
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 


 

a. What choice will the group make if they vote sincerely by eliminating the food choice with the fewest first place votes and having a runoff between the other two (runoff or Hare system)? 

b. What choice will the group make if they vote sincerely by eliminating the food choice with the most last place votes and having a runoff between the other two (Coombs method)? 

c. Is any food choice a Condorcet winner? 

d. What choice will be made if they use a Borda count that assigns x points to each first choice, y points to each second choice, and z points to each third choice when

i) x = 3, y = 2, and z = 1?

ii) x = 4, y = 2, and z = 1?

iii) x = 5, y = 2, and z = 1?

 
15.
Consider the game “Pile of Five Books.” Two players, Andy and Beth, take turns removing books from a pile. The pile has five books at the start and each player in turn may remove one book or two books. Whoever takes the last book wins; Andy goes first. Create an extensive form game, and apply backwards induction. Can anyone insure a win in the game? [Remember, from class, that Andy could always win by going first in the game “Pile of Four Books.”]

 

16.
Translate the following normal (strategic) form of the game “Ask the Boss for a Raise” into an extensive form game in which the employee makes the first move. What is the solution of the game? One commentator refers to this game as “invisible.” Why?

 


Boss


 



Say No
Say Yes


Ask
(-1,0)
(2,-2)



Employee



Not Ask
(0,0)
(0,0)


 

 

17.
Model the [one-shot] prisoners’ dilemma as a strategic-form game and an extensive form game. Does it make a difference as to whether Player 2 chooses within an information set or not? (In other words, does the game yield different outcomes depending on whether Player 2 does or does not know the decision made by Player 1?)

 
18.
You are a contestant on a televised game show, “Let’s Make Some Money,” shown on cable channel 327. There are three doors labeled A, B, and C. Behind two of the doors are prizes worth nothing, and behind the third door is a prize worth $1,000,000. The game show host knows which door contains the valued prize, but you don’t. You move first, at which time you must choose one of the three doors. The game show host gets the second move, at which time he must open one of the doors that you didn’t select, revealing the contents behind the door and leaving the other two doors unopened. You get the third move, at which time you can choose to stay with your initial choice or switch your choice to the remaining unopened door. After you make your final choice, the door you selected in move 3 is opened, and you win the prize behind that door. Your preferences are to maximize your expected dollar payoff, whereas the preference of the game show host is to keep the suspense going as long as possible. Under what circumstances, if ever, should you switch doors after the game show host opens a door?  [Ordeshook, chap. 2, #9]

 

19.
Suppose two nation-states, Confusion (C) and Euphoria (E), each have second-strike nuclear capabilities in that they can retaliate after suffering a first strike or they can launch a second strike after sustaining a retaliation. C can launch a preemptive attack (p) against the other’s military capabilities. If C attacks, E can retaliate (r) or capitulate (c). But if E retaliates, C can choose between launching (l) its second-strike (which E no longer has) that returns 2 to the stone age or it can do nothing (~l). 

 


On the other hand, if C initially does not launch a preemptive strike (~p), then E moves with the roles reversed (that is E could either launch a preemptive strike or not). The game ends if neither nation attacks, after one nation capitulates, or after one nation launches its second-strike following a retaliation. 

 


Assign some reasonable payoffs to the outcomes and determine the eventual outcome through backward induction. What are the preferences that make a preemptive attack inevitable? [Ordeshook, chap. 2, #10]

