University of Canterbury Economics Department

2003 final

You have 3 hours for this exam. It is a closed book exam -no notes or books in written or electronic form are to be used. Please answer all questions in the exam booklet provided. Please make your writing legible - I won't mark what I can't read. There are 5 questions totalling 100 marks: 
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Question 5 
30 
 multi choice 

Question 1 Price wars: (20 marks, equally distributed)

Farmers (F) and Smith’s City (SC) both sell household appliances such as dishwashers, refrigerators, stoves, etc. They tend to carry the same brands so the major dimension they compete on is price. 

A
Suppose each store has only two pricing policies: High (H) or Low (L). Using integers to indicate preference rank ordering (highest 4 is best, lowest 1 is worst) fill in the payoff entries in the following table to illustrate a once-off simultaneous play Prisoner’s dilemma pricing game where the two firms are locked into a low price, price war (make a copy of the table in your examination booklet and fill in the payoff cells there; your payoffs should reflect an assumption that when both firms are charging the same price they prefer higher to lower prices). Briefly explain what you would expect to happen in this game and why, using key concepts from game theory. 

	
	
	Smith’s City

	
	
	H
	L

	Farmers
	H
	
	

	
	L
	
	


B
Suppose now that this game is repeated month after month, more or less indefinitely into the future. Each firm has hired a game theorist as a consultant. The consultants make it clear that the Commerce commission in NZ will prosecute firms for communicating with each other and coming to an enforceable agreement to keep prices high. But they do suggest that a better equilibrium result could occur if the player’s used tit-for-tat  (TFT) or the grim (G) strategy. 

B1
Briefly describe the structure of the game (ie PDIP components) the consultants talking about.

B2
Explain in clear language what is meant by tit-for-tat  (TFT) and grim strategies in this game.

B3
Explain in clear language why consultants emphasize equilibrium results?

C
Suppose that the game changes so that each firm has available another strategy: price-matching guarantees (PMG). With this strategy each firm, sets a high price without knowing what price its competitor is setting but also offers a guarantee to its customers that it will match a competitor’s lower price for any customer (the customer must provide proof, eg an advertisement, that the competitor is charging a lower price). Analyze the new game and predict the outcome using game theory. 

Question 2: “your money or your life “ (16 marks)

You are walking down Manchester Street late one night, alone, when a mugger wearing a black mask and holding a big knife jumps out of the shadows and says:”your money or your life”. You get to move first in this game, either giving the mugger your wallet (G) or not (NG). The mugger stabs (S) you or not (NS), and gets to observe your move before making her move. Your best outcome is that you don’t have to give up your wallet and you don’t get stabbed; giving up your wallet and getting stabbed is your worst outcome; and you’d prefer giving up your wallet and not being stabbed to not giving up your wallet and being stabbed. The mugger would rather not stab you whether or not you give up your wallet, but she also wants the wallet. Her worst scenario is when you don’t give up your wallet and she stabs you and her best outcome is that you just hand over your wallet and she doesn’t stab you. As for the other outcomes that are neither best nor worst for her, she does prefer getting the wallet and stabbing you to not getting the wallet and not stabbing you.

2A (3 marks)
Draw the game tree for this strategic interaction, using preferences ranks as payoffs (4 is best, 1 is worst) and use rollback reasoning to analyse the game and predict the outcome.

2B (10 marks)
What type of strategic move can the mugger make to change the expected outcome in her favour? Explain the credibility problems the mugger faces in her strategic move and how she might solve them? (A good answer will briefly list all the methods Dixit and Skeath identify and check which might be relevant for the mugger)

2C (3 marks)
What might you do, credibly, to counter any strategic move by the mugger?

Question 3 Farmers and Workers  (20 marks)
A
(10 marks) Draw and clearly label a game tree for the following simple bargaining game, then analyze the game using rollback reasoning.  Farmers (F) and a Workers (W) are playing an alternating offer bargaining game at the end of the growing season. F and W must bargain together about how to share out the proceeds of the crop and they also have to work together to harvest the crop in any one week. The harvest season lasts only 3 weeks, with the total value of the crop being $100 in week 1, $50 in week 2, and $25 in week 3. After that the crop is worthless. Workers and Farmers each have to be paid more than $10 to make it worth their while to work harvesting the crop. Due to circumstances beyond anyone’s control the farmers and workers can meet to make offers and ratify agreements only once a week. The bargaining rules are that the farmers make an offer of a division of the crop’s value in week 1. The workers either accept or reject. If they accept, the crop is harvested that week and the crop value split as agreed. If they reject the farmers offer they have to wait until week 2 to make a counter offer to the farmers. At that time (week 2) the farmers can either accept the workers offer and have the crop harvested and split the money as agreed, or reject, wait until week 3 then come back with a counter-counter-offer to the workers. This last counter offer is either accepted, the crop harvested and the money shared out as agreed, or it is rejected, no harvest is undertaken and they each walk away with nothing. Assume offers and counter offers are made in units of $1 (ie no fractions) and that either party has to be offered a positive inducement to work.

B
(10 marks) Suppose that instead of alternating offer bargaining at the end of the growing season as in part A, the Farmer’s and Workers play a basic trust game at the beginning of the growing season. The issue here is that the Farmer’s are going to have to invest a lot of time and money in preparing land and buying and planting seed. But the quality of the final crop depends on how carefully the workers tend the plants and harvest the crop. If they are devoted careful workers then the crop will have a large value. If the workers take the easy option and shirk a little, the quality of the crop will be poor, yielding insufficient money to cover the Farmer’s investment costs.  

B1
Draw and clearly label a simple 2 player sequential game, with the farmers moving first, that has as its equilibrium outcome the Farmers deciding not to invest.

B2
Suppose there is a regular mid season contracting/bargaining arrangement and assume that any contracts or negotiations between the workers and farmers can be enforced by a third party.   Use the concepts underlying the “the hold-up problem” to explain why the farmer’s might still be unwilling to make the investments. 

Question 4 Students and Universities  [14 marks]

The 2 player “caveat emptor” or buyer beware game is a signaling game between a seller who can be selling one of two qualities (high H, or Low L) and a buyer who is uninformed about the quality of the product being sold. Beliefs about educational quality are 50/50.  Imagine that this signaling game is being played between the parents of a potential overseas student interested in “buying” educational services and a NZ education institution interested in “selling” their services. 

A 
(3 marks) Briefly explain the difference between a signaling game and a screening game

B
(6 marks) Clearly Draw and label a game tree for this game – explain your choices of payoffs for each player.

C
(5 marks) Use the concepts of pooling and separating equilibrium to explain three possible equilibrium outcomes of this game – only good quality universities provide services, no universities provide services, there is a mix(you do NOT need to mathematically analyze the game tree you drew in part B here).
Multi Choice Questions 5 (6 questions, 30 total marks)
In your answer book clearly indicate only one response for each of these multi choice questions. Please provide a 1 sentence explanation for your answer; the grading for each question will be split 3 for a correct answer and  2 for good explanation.

5a
Consider the following two situations. (i) Two governments choose between imposing (cleverly designed) restrictions on international trade and not imposing such restrictions. Regardless of what other governments are doing, imposing such restrictions always increases the payoff earned by the home country by 5 but also always decreases the payoff earned by the other country by 10. (ii) Fans at a sporting event choose between cheering for the home team and not cheering. Regardless of what other fans are doing, cheering increases a fan’s enjoyment and thus always increases his or her payoff by 5, and also adds to the enjoyment of other fans and thus always increases their payoff by 1. Which of these situations has the characteristics of a prisoners’ dilemma?

(a) Only situation (i)

(b) Only situation (ii)

(c) Both situations (i) and (ii)

(d) Neither situation (i) nor situation (ii)

(e) There isn’t enough information to answer the question using Game theory

5b
 The following table describes a two-player game. There is one payoff that is unknown to us, but that payoff (Z) will equal 5, 7, or 9.

	
	X
	Y

	A
	8,8
	Z,6

	B
	8,8
	6,10


Complete the following. Suppose that Player 2 is able to commit itself to either action X or action Y before Player 1 moves. Player 2’s commitment is public and irreversible, and Player 2 is confident that Player 1 will react in a rational manner. In this situation, Player 2 would choose to commit to action X if Z is = _____.

(a)
 5 only

(b)
 9 only

(c)
 either 5 or 7

(d)
either 7 or 9

5c
 Suppose that members of the military have a choice between two actions: doing their duty or electing to duck. Suppose also that as a result of their training, the payoffs of two members of the military are expressed (larger numbers representing more favorable outcomes) as

	
	
	Soldier 2
	

	
	
	Duty
	Duck

	Soldier 1
	Duty
	4,4
	1,3

	
	Duck
	3,1
	2,2


The strategic interaction between these soldiers can be best described by saying that it is most like which of the following:

(a) a prisoners’ dilemma

(b) a chicken

(c) an assurance

(d) None of the above is correct.

5d
 When a player has a dominant strategy in a certain game, we can say the following. If he uses that strategy, then (given whatever action his opponent has taken) his payoff at the end of the game is certainly higher than _____ is. 

(a) his opponent’s payoff.

(b) any other payoff that is possibly available to him in the game

(c) the payoff he would have earned had he used a different strategy

(d) Both a and c are correct.

(e) All of a, b, and c are correct.

5e
Robert Gibbons described the situation of two firms that produce products that consumers may use together (for instance, a computer and software). The most important concern for these two firms is that they coordinate their product designs and agree on one set of technical standards (either both pick standard A or both pick standard B) that will make their products compatible with each other. Such coordination will leave both firms better off than they would be with no coordination. As a secondary concern, each firm has its own favorite standard that it would most like to see both firms adopt. The game between these two firms (in which each chooses its standard) can be best described by saying that is it most like a 

(a) a prisoners’ dilemma game.

(b) a chicken game.

(c) a battle-of-the-two-cultures game.

(d) an assurance game.

(e) a game with no Nash equilibrium in pure strategies

5f
Consider the following (old) quote from Newsweek magazine. “Ice Hockey players will not adopt helmets by individual choice for several reasons. Chicago star Bobby Hull cites the simplest factor: “Vanity.” Many players fear the ridicule of opponents. The use of helmets will spread only through fear caused by serious injuries or through a rule making them mandatory. . . . One player summed up most players’ feelings: “It’s foolish not to wear a helmet. But I don’t—because the other guys don’t. I know that’s silly, but most of the players feel the same way. If the league made us do it, though, we’d all wear them and probably be better off.” 

Viewing the wear helmet–don’t wear helmet choice as though it were a 2 player game, it most closely resembles:

(a) a prisoners’ dilemma

(b) a battle-of-the-two-cultures game

(c) a chicken game

(d) an assurance game

(e) A pure coordination game 

 (f) All of the above are correct.
