Temple University

Department of Economics

Economics 92

Principles of Microeconomics – Honors

Midterm Exam

Directions:  This is a closed book exam.  You may neither give nor receive help.  You must complete all parts of the two questions within the normal time for class; 1 hour and 20 minutes.

1. Consider the following game

	
	
	Player 2

	
	
	M
	N

	Player 1
	R
	-1, 3
	6, 2

	
	S
	5, 0
	-2, 5

	
	T
	0, 9
	4, 9


a. Does player 1 have a dominant strategy?  How do you know?

b. Does player 2 have a dominant strategy?

c. Is there a dominant strategy solution to the game?

d. Does player 1 have any dominated strategies? How do you know?

e. Is there an Iterative Elimination of Dominated Strategies solution to the game? How do you know?

f. What is player 2’s best response when player 1 chooses strategy S?

g. What is player 1’s best response when player 2 chooses strategy N?

h. Are there any pure strategy Nash equilibria in this game?  How do you know?

i. Find mixed strategies for player 1 and for player 2.

j. Are the mixed strategies that you found in the previous part a Nash equilibrium? How do you know?

2.  For this question refer to the newspaper article on the following page.

(a) What was the average (nominal) room rate in 1988?

(b) What was the average (nominal) room rate in 1989?



(c) What was the occupancy rate in 1989?



(d) The 1989 occupancy rate corresponded to how many room nights actually purchased by guests, according to the article? 



(e) Given your earlier answer, what was the total number of room nights available in 1989?



(f) What was the occupancy rate in 1988?



(g) If no hotels closed and no new hotels were opened between 1988 and 1989, what was the number of room nights purchased by guests in 1988?



(h) Using your earlier answers, estimate the elasticity of demand for hotel rooms in Philadelphia. Do not try to adjust for inflation.






(i) If the goal of Philadelphia hoteliers is to maximize revenues, should they raise or lower rates for 1990?
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Directions:  You have two hours to complete this exam.  You must answer all questions. The work must be your own; you may neither give nor receive help.  This is a closed book exam.

1. (25 points) A finite three-player game of perfect information.  Billum N. Phyllum, Hallie Tosis and Ginger Vaitus are locked in a struggle for better dental hygiene.  Ms. Tosis would like to see the water supply fluoridated.  If she is successful then there is no need for Ginger Vaitus’ mouthwash and Dr. Phyllum’s basic dental services business is affected.  If the water is not fluoridated, then Vaitus can market one of two mouthwashes.  Subsequently Phyllum will then choose from two practice modalities.  The game is shown below:
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How many subgames are there?

What is the solution to the game?

Is the solution a Nash equilibrium? Explain.

2. (25 points) A finite two-person game of imperfect information.  A company named Incumbent is the only firm in the Widget market.  A company named Entrant has the technology to begin offering Widgets to the market place.  Entrant must decide whether to go in the market or stay out.  If Entrant decides to offer Widgets then the firms simultaneously decide to fight a marketing war or accommodate one another.  The game is pictured below.


[image: image2.wmf]Entrant

(1,1)

Incumbent

(2,1)

In

Entrant

(1,2)

Accom

Accom

(

3,

1

)

Fight

(

-2,

-1

)

Entrant

(1,2)

Fight

Accom

(

1,

-2

)

Fight

(

-3,

-1

)

Out

(

0,

2

)


How many subgames are there?

Write the two strategic plans for Incumbent.

Write the four strategic plans for Entrant.

In the space provided, write the normal or strategic form of the game.

Write out the strategic profiles (a plan for each firm) corresponding to the three Nash equilibria in the normal form game.

Which of the three equilibria is a subgame perfect equilibrium? Explain.

3.  (25 points) A two-person game of incomplete information.  Two shipping companies, A and B, use the Delaware River to bring their ships up to Philadelphia.  Putting aids to navigation along the deep part of the channel would mean faster trips up and down the river.  The question is who will pay to put the buoys in place.  Once the aids are in place they are a public good.  That is, both firms can use the buoys for ship guidance regardless of who paid to install them. The benefit to either firm arising from installing a full set of buoys is $1.  The benefit from no buoys is $0.  Installation of all of the buoys will cost $.60, although the Coast Guard will use whatever money is contributed in order to install a proportion of the buoys. Company A has to decide on a plan to contribute to the installation of the buoys and they need to determine whether or not Company B will contribute to the project.

Company B either makes a large contribution, $.30, or small contribution, $.15, to public works projects depending on its feelings of generosity.  Whatever Company B contributes to the project, Company A will pay the balance if it chooses to participate in the project.  Company A believes that its rival, Company B, is a generous firm with probability .40.

The net payoffs to the two firms can be summarized in the following table:


	
	Company B

	
	Generous
	Miserly

	
	Contribute
	Don’t
	Contribute
	Don’t

	Company A
	Contribute
	.7, .7
	.4, 1
	.55, .85
	.4. 1

	
	Don’t
	.5, .2
	0, 0
	.25, .10
	0, 0


A.  How many strategy profiles are there in this game? Remember, a profile consists of a plan from each player.

B.  Write the normal form of the game, including strategies and payoffs, in the following table:

	
	Company B

	
	
	
	
	

	Company A
	
	
	
	
	

	
	
	
	
	
	


C. Does Company A have a dominant strategy?

D. Does Company B have any dominated strategies?  If so, what are they?





C. Who will pay for the navigational aids?

4. (25 points) Auctioning an asset for which there has never been a market. Since the era of prohibition the Commonwealth of Pennsylvania has retained a government monopoly on the distribution of alcohol in the state.  There has been a proposal to privatize the distribution of wine and liquor in the state.  Rather than just announce a price for each retail outlet, that state is considering an auction.


a.  Would an auction of the state stores be a common value or an independent private values auction?

b.  What auction format should be used in order to maximize the revenue from the sale of the state store system?

Temple University

Department of Economics

Economics 92

Principles of Microeconomics – Honors

Final Exam

Fall 2003

Name __________________________________

Directions:  You have two hours to complete this exam.  You must answer all questions.  The exam is closed book.  Your answers must be your own work; you may neither give nor receive help.

1. (15 points) Iris and Julia are both excellent students.  Each must decide on the course to take next semester; math or lit.  On a four point scale, their grades are shown in the table below.

	
	
	Iris

	
	
	Math
	Lit

	Julia
	Math
	3.8, 3.8
	4.0, 4.0

	
	Lit
	3.8, 4.0
	3.7, 4.0


a. Is the game dominance solvable?  If so, what is the solution?

b. Enumerate all the pure strategy Nash equilibria in this game.  Do you see a ‘problem’ in your enumeration?

c. Julia believes that Iris sometimes makes mistakes when completing her registration forms.  Specifically, Julia believes that Iris will accidentally register for Math with probability 0.05; Iris’ hand trembles when she clicks the boxes on the online registration form, resulting in this sort of mistake.

i. What is Julia’s expected grade when Iris’ hand trembles and Julia registers for Math?

ii. What is Julia’s expected grade when Iris’ hand trembles and Julia registers for Lit?

iii. Does the presence of Iris’ trembling hand eliminate the ‘problem’ in b? 

2. (20 points) John is planning to build a new movie theater, and Karl’s plan is for a brewpub.  These are complementary services.  At present Sweettown and Sourville Malls have neither a movie theater nor a brewpub.  The Shops at Bitter Springs already have a theater and Salt-Lick Court already has a brewpub.  The payoffs for the businesses being located in the different shopping environments are shown below.  

	
	
	Karl

	
	
	Sweettown Mall
	Sourville Mall
	Shops at Bitter Springs

	John
	Sweettown Mall
	10, 10
	3, 5
	2, 12

	
	Sourville Mall
	4, 3
	12, 10
	3, 8

	
	Salt-lick Court
	11, 4
	5, 3
	10, 12


a.  Does Karl have a dominant strategy? If so, what is it?

b.  Does John have a dominated strategy?   If so, what is it?

c.  Are there any Nash equilibria in pure strategies?  If yes, what are they?

d.  Find an equilibrium in mixed strategies.

3. (25 points) General Kemidov has a valuable statuette that the Gutman Gang covets.  Kemidov can display the real statuette or a fake.  Once the statuette is on display, Kemidov can either have a guard or have no guard.  Once the statuette is on display the Gutman Gang can perpetrate their theft either armed or unarmed.  The game tree looks like the following.  In the figure the first payoff is for Kemidov and the second number is the payoff for Gutman.
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a.  How many subgames are there?

b.  What is the solution path through the game?

c.  List the strategic plans for Kemidov.

d.  List the strategic plans for Gutman.

e.  Write out the normal form of the game for Kemidov and Gutman in the table below.

	
	Gutman Gang



	
	
	
	
	

	General Kemidov
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


f.  What are the Nash Equlibria in the normal form of the game?

g.  Are any of the Nash Equilibria also subgame perfect?  If so, enumerate them.

4. (25 points) Bill and Augusta have been asked to work as a team on a project.  Their participation on the team is voluntary, but they make their participation decision simultaneously.  Augusta always works hard once she has chosen to participate in a project.  Bill has been known to shirk in the past. Augusta believes that there is a (1-β)% chance of Bill being a shirker. The players, types and payoffs, as viewed by August, are summarized in the following table.

	
	
	Bill

	
	
	Work
	Shirk

	
	
	Team
	Reject Team
	Team
	Reject Team

	Augusta
	Team
	4, 4
	3, 5
	3, 3
	2, 4

	
	Reject Team
	3, 3
	4, 4
	4, 0
	1, 1


a.  What are Bill’s strategic plans, as viewed by Augusta?

b.  Complete the normal form of the game in the table provided below.

	
	Bill

	
	
	
	
	

	Augusta
	
	
	
	
	

	
	
	
	
	
	


c. Are there any strategic plans that Bill will not use?  If so, what are they?

d.  For what value of β is Augusta indifferent between agreeing to the team and rejecting the team?

5. (15 points)  In the lemons market model, will the bad cars always drive the good cars from the market?  Explain.
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1. This is a game depicting the market for mainframe computers in the late 1960’s.  IBM is the incumbent and Telex is thinking of entering the market with its own plug-and-play components.  If Telex stays out then it is profitable in another market niche.  If Telex enters then IBM can either smash Telex by cutting prices to the bone or accommodate.  The payoffs of either action are shown.  
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a. How many subgames are there in this game?


b. Solve the game using rollback induction.


c. Write out the normal form of the game.


d. Identify the pure strategy Nash equilibria in the normal form of the game.



e. Do all of the Nash equilibria you identified in the previous part involve credible strategies? Explain briefly.


2. James and Dean are playing Chicken.  They drive toward each other at a high rate of speed.  The driver that swerves first is deemed a chicken and loses face with the rest of the in-crowd.  The simultaneous move game with payoffs is depicted below.

	
	Dean

	
	Swerve
	Straight

	James
	Swerve
	0, 0
	-1, 1

	
	Straight
	1, -1
	-2, 2


a. What is/are the Nash equilibrium in this normal form of the game?

b. Write out the extensive form of the game when play is sequential and James goes first.

c.  What is the solution to the game that you have just drawn?

d. Write out the extensive form of the game when play is sequential and Dean goes first.

e. What is the solution to the game that you have just drawn?

f. With reference to subgame perfect equilibrium, explain the difference, if any, between the normal form of the game and the extensive forms of the game.

3. Intensive Business Machines (IBM) is a monopolist in the market for massive parallel processor computers. IBM can choose either a high or a low price for its workstations. A potential entrant is Harsanyi Processing (HP), which must decide whether to enter the market.  The pricing decision and the entry decision are made simultaneously.  The wrinkle is that HP does not know whether IBM has higher or lower costs than its own for the production of parallel processors.  The following table shows the discounted profits of the two firms as a function of their decisions and their relative costs.

	
	IBM

	
	IBM’s costs are higher
	IBM’s costs are lower

	
	High Price
	Low Price
	High Price
	Low Price

	HP
	Enter
	100, 20
	100, 5
	-20, 60
	-20, 20

	
	Stay Out
	0, 90
	0,30
	0, 120
	0, 70


A.  How many strategy profiles are there in this game? Remember, a profile consists of a plan from each player.

B.  Write the normal form of the game, including strategies and payoffs, in the following table:

	
	IBM

	
	
	
	
	

	HP
	
	
	
	
	

	
	
	
	
	
	


D. Does HP have a dominant strategy?

D. Does IBM have any dominated strategies?  If so, what are they?





E.  Will HP enter the parallel processor computer market?

4. Consider the IBM - - HP game again.  The payoffs as a function of their decisions and relative costs are replicated here:

	
	IBM

	
	IBM’s costs are higher
	IBM’s costs are lower

	
	High Price
	Low Price
	High Price
	Low Price

	HP
	Enter
	100, 20
	100, 5
	-20, 60
	-20, 20

	
	Stay Out
	0, 90
	0,30
	0, 120
	0, 70


HP has the prior belief that there is a 50% chance that IBM’s costs are lower than its own.  In this version of the game suppose that decisions are sequential.  IBM moves first and announces a price.  Once IBM announces its price HP must decide whether or not to enter the market.  HP 

a. Draw the extensive form of the game.  Be sure to pay careful attention to the way in which you combine nodes into information sets.

b.  Complete the normal form of the game in the table below.  The strategic plans for each player have been entered for you.  IBM’s first plan is to charge a High Price if their own costs are relatively high and charge a High Price if their costs are relatively low.  The other columns are similar. An HP plan is to Enter if IBM’s costs are relatively high and to Enter if IBM’s costs are relatively low.  The other rows are similar.  The payoffs for IBM will be a doublet and the payoffs for HP will be an expected value based on HP’s prior belief about IBM’s type.

	
	
	IBM

	
	
	High Price, High Price
	High Price, Low Price
	Low Price, High Price
	Low Price, Low Price

	HP
	Enter,

Enter
	
	
	
	

	
	Enter,

Stay out
	
	
	
	

	
	Stay out, Enter
	
	
	
	

	
	Stay out, Stay out
	
	
	
	


c. In the normal form of the game that you have just completed does IBM have a dominant strategy?  What is it.

d. Does HP have a dominant strategy? What is it.

e. In the normal form of the game that you have just completed, identify the Nash equilibria/equilibrium.

f. Does observing that IBM has posted a high price cause HP to change its prior belief regarding the probability that IBM has relatively higher costs? Explain your answer.  You may refer to either or both the extensive form of the game or the normal form.

5. Mary and Tom each have $1.50 with which to purchase the an envelope containing a subway token worth $1.25.  They are bidding against one another in increments of $0.50 in ALL PAY auction.  Mary bids first.  If Mary passes on the first round then bidding goes to Tom who can get the token with a minimum bid if he chooses.  Subsequent to the first round bidding ends as soon as either of them passes.  

a. Draw the extensive form game tree for this auction.

b. Use backward induction to determine who wins the auction.  State each player’s payoff for the auction.

c. How much revenue accrues to the seller of the token in the envelope?  Is there another auction design that would yield more revenue for the seller?
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6. This is a game depicting the market for mainframe computers in the late 1960’s.  IBM is the incumbent and Telex is thinking of entering the market with its own plug-and-play components.  If Telex stays out then it is profitable in another market niche.  If Telex enters then IBM can either smash Telex by cutting prices to the bone or accommodate.  The payoffs of either action are shown.  
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a. How many subgames are there in this game?  Including the whole game there are three.  
b. Solve the game using rollback induction.
IBM will play Accommodate.  Telex will choose Enter
c. Write out the normal form of the game.

	
	
	IBM

	
	
	Smash
	Accom

	Telex
	Enter
	0, 0
	2, 2

	
	Stay out
	1, 5
	1, 5


d. Identify the pure strategy Nash equilibria in the normal form of the game.
Writing Telex’s strategy first, they are <out, smash>  and <enter, accom>
e. Do all of the Nash equilibria you identified in the previous part involve credible strategies? Explain briefly.
<out, smash>  involves a strategy for IBM that is not credible; they will never play ‘smash’, regardless of what Telex does. 
7. James and Dean are playing Chicken.  They drive toward each other at a high rate of speed.  The driver that swerves first is deemed a chicken and loses face with the rest of the in-crowd.  The simultaneous move game with payoffs is depicted below.

	
	Dean

	
	Swerve
	Straight

	James
	Swerve
	0, 0
	-1, 1

	
	Straight
	1, -1
	-2, 2


a. What is/are the Nash equilibrium in this normal form of the game? Writing James’ strategy first they are <straight, swerve>  and  <swerve, straight>.

b. Write out the extensive form of the game when play is sequential and James goes first.

c.  What is the solution to the game that you have just drawn?

James: straight and Dean: swerve.

d. Write out the extensive form of the game when play is sequential and Dean goes first.

e. What is the solution to the game that you have just drawn?

Dean: straight and James: swerve

f. With reference to subgame perfect equilibrium, explain the difference, if any, between the normal form of the game and the extensive forms of the game.

In the normal form of the game, when moves are simultaneous, there are two Nash equilibria.  They both exist in the subgames of the extensive form.  However, in the extensive form of the game we can see that, depending on who goes first, only one of the two Nash equilibria is subgame perfect.

8. Intensive Business Machines (IBM) is a monopolist in the market for massive parallel processor computers. IBM can choose either a high or a low price for its workstations. A potential entrant is Harsanyi Processing (HP), which must decide whether to enter the market.  The pricing decision and the entry decision are made simultaneously.  The wrinkle is that HP does not know whether IBM has higher or lower costs than its own for the production of parallel processors.  The following table shows the discounted profits of the two firms as a function of their decisions and their relative costs.

	
	IBM

	
	IBM’s costs are higher
	IBM’s costs are lower

	
	High Price
	Low Price
	High Price
	Low Price

	HP
	Enter
	100, 20
	100, 5
	-20, 60
	-20, 20

	
	Stay Out
	0, 90
	0,30
	0, 120
	0, 70


A.  How many strategy profiles are there in this game? Remember, a profile consists of a plan from each player.

There are eight, since IBM has a total of four plans and HP has two.

B.  Write the normal form of the game, including strategies and payoffs, in the following table: Let p be HP’s prior probability that IBM is high cost.  In IBM’s strategies I will enter first their move when they are high cost, then their move when they are low cost. 

	
	IBM

	
	Hi Price,

     Hi Price


	Hi Price,

   Lo Price


	Lo Price,

   Hi Price
	Lo Price,

   Lo Price

	HP
	Enter


	100p-20(1-p) ,

              (20,60)
	100p-20(1-p)

           (20,20)
	100p-20(1-p)

            (5, 60)
	100p-20(1-p)

                (5, 20)

	
	Stay Out


	0,  (90, 120)
	 0,  (90, 70)
	  0,  (30, 120)
	 0 ,  (30, 70)


E. Does HP have a dominant strategy?

If p > 1/6 then ‘Enter’ is the dominant strategy.

D. Does IBM have any dominated strategies?  If so, what are they?

<Hi P, Hi P> dominates all other strategies.


E.  Will HP enter the parallel processor computer market?

They will enter only if p > 1/6

9. Consider the IBM - - HP game again.  The payoffs as a function of their decisions and relative costs are replicated here:

	
	IBM

	
	IBM’s costs are higher
	IBM’s costs are lower

	
	High Price
	Low Price
	High Price
	Low Price

	HP
	Enter
	100, 20
	100, 5
	-20, 60
	-20, 20

	
	Stay Out
	0, 90
	0,30
	0, 120
	0, 70


HP has the prior belief that there is a 50% chance that IBM’s costs are lower than its own.  In this version of the game suppose that decisions are sequential.  IBM moves first and announces a price.  Once IBM announces its price HP must decide whether or not to enter the market.  HP 

a. Draw the extensive form of the game.  Be sure to pay careful attention to the way in which you combine nodes into information sets.

b.  Complete the normal form of the game in the table below.  The strategic plans for each player have been entered for you.  IBM’s first plan is to charge a High Price if their own costs are relatively high and charge a High Price if their costs are relatively low.  The other columns are similar. An HP plan is to Enter if IBM’s costs are relatively high and to Enter if IBM’s costs are relatively low.  The other rows are similar.  The payoffs for IBM will be a doublet and the payoffs for HP will be an expected value based on HP’s prior belief about IBM’s type.

	
	
	IBM

	
	
	High Price, High Price
	High Price, Low Price
	Low Price, High Price
	Low Price, Low Price

	HP
	Enter,

Enter
	40, (120,60)
	40, (20,20)
	40, (5,60)
	40, (5,20)

	
	Enter,

Stay out
	50, (20,120)
	50, (20,70)
	50, (5,120)
	50, (5,70)

	
	Stay out, Enter
	-10, (90, 60)
	-10, (90,20)
	-10, (30, 60)
	-10, (30,20)

	
	Stay out, Stay out
	0, (90, 120)
	0, (90, 70)
	0, (30, 120)
	0, (30, 70)


c. In the normal form of the game that you have just completed does IBM have a dominant strategy?  What is it.

IBM’s dominant strategy is <Hi P, Hi P>.

d. Does HP have a dominant strategy? What is it.

HP’s dominant strategy is <Enter if IBM is high cost, Stay Out if IBM is low cost>.

e. In the normal form of the game that you have just completed, identify the Nash equilibria/equilibrium.

There is just one.  {HP:<Enter, Stay out> , IBM:<Hi P, Hi P>}

f. Does observing that IBM has posted a high price cause HP to change its prior belief regarding the probability that IBM has relatively higher costs? Explain your answer.  You may refer to either or both the extensive form of the game or the normal form.

No, because the normal form shows that IBM’s dominant strategy is to charge a high price regardless of their relative costs.  In the extensive form we see that the High Price strategy payoff dominates the Low Price payoff regardless of IBM’s cost structure.  The profile in part e. is a Bayes perfect equilibrium.

10. Mary and Tom each have $1.50 with which to purchase the an envelope containing a subway token worth $1.25.  They are bidding against one another in increments of $0.50 in ALL PAY auction.  Mary bids first.  If Mary passes on the first round then bidding goes to Tom who can get the token with a minimum bid if he chooses.  Subsequent to the first round bidding ends as soon as either of them passes.  

a. Draw the extensive form game tree for this auction.

b. Use backward induction to determine who wins the auction.  State each player’s payoff for the auction.

Tom’s play is to Pass no matter what.  Mary should open at $0.50 and go to $1.50 if Tom makes a mistake and she is given the opportunity to bid again.  The solution is for Mary to bid $0.50 and Tom to then Pass.

Mary’s payoff will be $0.75 and Tom’s payoff will be $0. 

c. How much revenue accrues to the seller of the token in the envelope?  Is there another auction design that would yield more revenue for the seller?

In this simple ‘all pay’ auction the seller gets $0.50.

Since the value of the envelope is worth $1.25 to either Mary or Tom we should pick any auction that induces them to bid truthfully.  A sealed bid second price auction, ‘winner only’ pays auction would do the trick.
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1. (10 points) Natalie Drest and Koo Tour are competing fashion designers.  Each year they work quietly in their respective lofts on their spring designs.  They can release their clothing line with either a high or low hemline. Their clothing lines are released simultaneously.  If they both release high hemline clothing lines, then they each earn -50.  If they both release low hemline clothing lines then they both earn 0.  When Natalie releases a high hemline and Koo goes low then Natalie earns $100 and Koo earns $25.  When Koo goes high and Natalie goes low then Natalie earns $10 and Koo earns $150.

a. Complete the normal form of the game:

	
	
	Natalie

	
	
	High
	Low

	Koo
	High


	-50, -50
	150, 10

	
	Low


	25, 100
	0, 0


b. Does Natalie have a dominant strategy?  If so, what is it?  If not, why not?

No, she does not.  Her payoffs to “LOW” are not always greater than her payoffs to “HIGH”

c. Does Koo have a dominant strategy? If so, what is it?  If not, why not?

No, she does not. Her payoffs to “LOW” are not always greater than her payoffs to “High”

d. Is there a Nash equilibrium in pure strategies?  If so, what is it?  If not, why not?

Yes, there are two.    

	
	Natalie
	Koo

	1
	Low
	High

	2
	High
	Low


e. Find a mixed strategy Nash equilibrium for this fashion game.

	-50q + 150(1-q) = 25q

150(1-q) = 75q

150 = 225q

q = 2/3
	-50p + 100(1-p) = 10p

100(1-p) = 60p

100 = 160p

p = 5/8

	Natalie plays <High, 2/3>
	Koo plays <High, 5/8>


2. (20 points) Sam and Janed Evening are engaged in a game for determination of what they will watch on TV this evening.  Possession of the remote control de facto gives control of what will be viewed. At the start of the game Sam has the remote.  His intrinsic value for deciding what they will watch is $2.  Janed’s intrinsic value for what they will watch is $4. It would appear that there is room for a deal.  You should also note that Sam has a monopoly.  Therefore this parable has an important lesson for monopoly power.

In this game Sam announces a price for the remote; $3, $3.50, or $4.  Play then goes to Janed, who can say Yes or No to the price. Yes means that Janed pays the fee and controls the remote.  No means that Same retains control of the remote.
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a. Write the payoffs for Sam, player 1, and Janed, player 2, at the ends of the branches.  Be sure to write their net gain.

Reading from top to bottom the payoff pairs are (2,0), (0,0), (1.50, .50), (0,0), (1,1), (0,0)

b. Does Sam have any dominated strategies?  If so, what are they?

A price of $3.50 dominates $3. To see that this is the only one you have to look at the normal form of the game.  See part l.
c. How many subgames are there?  Also, circle them in the diagram.

There are 4.

d. If she finds herself at node A, what strategy will Janed play?

She is indifferent between Yes and No.

e. If she finds herself at node B, what strategy will Janed play?

She will play Yes.

f. If she finds herself at node C, what strategy will Janed play?

She will play Yes.

g. Can you use rollback induction to find a solution to this game in pure strategies? Explain.

No, because Janed is indifferent between Yes and No at node A.

h.  What strategy might Janed implement at Node A in order to induce Sam to offer the remote for $3.50?

There are two possibilities. Should could play a mixed strategy at A such that she plays {Yes, p<3/4}. In this way Sam has a positive probability of being worse off if he asks $4.

The other possibility is for Janed to make the credible threat that she will say NO at node A whenever Sam asks for $4. This is, of course, a special case of the mixed strategy already proposed.

i. What do your answers to g. and h. say about monopoly power?

Although Sam has a monopoly by virtue of having the remote, if Janed plays strategically then he may not be able to extract all of her consumer surplus.

j. Before the start of the game Janed must enumerate all of the strategic plans that she could play.  How many are there?  You don’t have to list them, but explain how you arrived at your answer.

She has a total of 8; two actions at each of three nodes: 23 = 8

k. Of the strategic plans that she can enumerate, how many will actually ever get played? Write them down.

<yes, yes, yes>

<no, yes, yes>

l. How many strategic plans does Sam have?  What are they?

Three of them: <4>, <3.50> and <3>

m. In the space below write out the normal/strategic form of the game, contingent on your answers to parts j. and k.  Put Sam as the row player and Janed as the column player.

	
	Janed

	
	yes, yes, yes
	no, yes, yes

	Sam
	4
	2, 0
	0, 0

	
	3.5
	1.5, 0.5
	1.5, 0.5

	
	3
	1, 1
	1, 1


n. How many Nash equilibria are there in the normal form of the game.  What are they? 

There are two: {<4>, <yes, yes, yes>} and {<3.50>, <no, yes, yes>}

0. Are any of the Nash equilibria you identified in part m. subgame perfect? Which are they and why are they subgame perfect.

They are both subgame perfect since they result in Nash equilibria in each of the subgmaes and in the whole game.

3. (25 points) Barbara Seville and Warren Piece operate competing matchmaking firms (dating firms).  An incident, precipitated by Warren, has just occurred that involves client recruitment.  Barbara can ignore the incident or escalate the conflict with more aggressive marketing. Warren further escalates matters, or backs down.  If Barbara initially escalates and Warren then escalates, they will then find themselves in the position of deciding simultaneously to either back down or engage in a ruinous marketing war. If either or both of them launches a ruinous marketing war then they will both incur losses due to client alienation.  The extensive form of this game is pictured as




a. How many subgames are there in this game?   Also, circle them on the game tree above.

There are three, but I will accept five if you identify the first two instances of Ignore as subgames.

b. What are the pure strategy Nash equilibria in the subgame of imperfect information that begins at node B? You might write out the normal form of that subgame in the space provided here.

	
	Warren

	
	Ruin
	Back down

	Barbara
	Ruin
	-10, -10
	-10, -10

	
	Back down
	-10, -10
	-0.5, -0.5


There are two Nash equilibria: <Ruin, Ruin> and <Back down, Back down>.

c. Is there a Nash equilibrium in mixed strategies in the subgame of imperfect information that begins at node B? If so, what is it?

The subgame is dominance solvable. Back down dominates Ruin.  A dominated strategy will never be in the support of a mixed strategy.  Therefore the only mixed strategy solution is <Back down, 1>.

d. If both Barbara and Warren play their mixed strategy, what is their expected payoff?

Their expected payoffs are –0.5 and –0.5

e. Given the expected payoff of the previous part, what should Warren do at node A?

He should “escalate”.

f. Given your answers to parts d. and e., what should Barbara play at the root?

She should “Ignore”

g. Will the conflict result in a ruinous marketing war? (Circle one) Yes   No  
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	4. (25 points) Marge is thinking of merging her technology firm with that of Homer.  The combined firm would be known as Simpson Enterprises.  Her only concern is whether or not he is a Luddite or a progressive thinker.  (In the 19th century the Luddites were against technological change.  So much so that they went about smashing machines.)  Marge’s acid test for whether Homer is a Luddite is whether he uses email or snail-mail for his correspondence.
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In this merger game nature makes an assignment of Homer’s type: Luddite or progressive.  He sends a signal regarding his type by using either email or snail-mail for his correspondence.  After observing Homer’s communication method Marge must decide whether or not she will merge.  The game tree and associated payoffs are shown below: 


a.  How many strategic plans does Homer have?  Write them here; no abbreviations please.

Four plans: emailprog, emailLuddite

                   emailp, snailL

                    snailp, emailL

                    snailp, snailL
b.  How many strategic plans will Marge have?   Write them here; no abbreviations please.

Four plans: mergeemail, mergesnail


       mergeemail, refusesnail

                   refuseemail, mergesnail

                   refuseemail, refusesnail

c.  Using your answers to the previous parts, write out the normal form of the game in the table below.

	
	Marge



	
	mergeemail, mergesnail
	mergeemail, refusesnail
	refuseemail, mergesnail
	refuseemail, refusesnail



	Homer
	emailprog, emailLuddite
	(3,2), 2/3
	(3,2), 2/3
	(1,0), 1/3
	(1,0), 1/3

	
	emailp, snailL

	(3,3), 2/3
	(3,1), 1
	(1,3), 0
	(1,1), 1/3

	
	snailp, emailL

	(2,2), 2/3
	(0,2), 0
	(2,0), 1
	(0,0), 1/3

	
	snailp, snailL

	(2,3), 2/3
	(0,1), 1/3
	(2,3), 2/3
	(0,1), 1/3


d.  Does Homer have any dominated strategies?  If so, what are they?

No, he does not.

e.  Does Marge have any dominated strategies? If so, what are they?

Yes. <merge, merge> dominates <refuse, refuse>.

f.  In the normal form of the game between Homer and Marge is there a Nash equilibrium in pure strategies?  What is it (are they)?

Yes, there are two.  { <emailprog, emailLuddite>, < mergeemail, refusesnail> } and

{ < snailp, snailL >, < refuseemail, mergesnail > }

g.  If Homer uses a pure strategy(ies) in your answer to part f., does it/they have any value as a signal to Marge? Explain.

No, they have no value as a signal since he is either playing <emailprog, emailLuddite> or < snailp, snailL> 

and his signal does not depend on his type.

5. (20 points) The following are True – False questions.  Circle only one answer for each question.

If bidders are risk neutral, know their own valuation, but not that of their rival, then the following pairs of auctions will produce equivalent expected revenue for the seller:


a. English – Dutch                        True         False


b. English – Vickrey                     True         False


c. 1st price, sealed bid – Dutch      True        False


d. 1st price, sealed bid – English   True        False 


e. 1st price, sealed bid – Vickrey   True        False


f.  Vickrey – Dutch                        True       False


	g. 
	Assuming bidders are risk averse in a. – f. would not change any of your answers.  
	True           False



	h.
	Assuming risk neutrality and common values bidders would not change any of your answers to a. – f.
	True            False



	i. 
	Independent private values and common values have the same definition


	True            False

	j.
	The winner’s curse occurs in an auction in which the bidders have independent private values.
	True            False

	k.
	Consider the first price and second price auctions we studied in class.  The winner in these auctions should be able to resell the object at a profit after the auction.


	True            False

	i.
	In the Vickrey auction the solution was for everyone to bid their true valuation.


	True            False

	j.
	In the Vickrey auction it would be an equilibrium if everyone bid $1 less than their true valuation.


	True            False

	k.
	In an auction with two bidders having independent private values, the more risk averse bidder will bid more.


	True            False

	l.
	In order to determine the auction that maximizes her expected revenue, the seller can use a direct revelation mechanism.


	True            False

	m. 
	In a second price auction with many bidders, truthful bidding is still a dominant strategy.


	True            False

	n.
	In an independent private values, sealed bid, 1st price auction with two bidders of type μ and θ ( with μ<θ ) the μ-type person bids truthfully.


	True            False

	0.
	In an independent private values, sealed bid, 1st price auction with two bidders of type μ and θ ( with μ<θ ) the θ-type person bids truthfully.


	True            False

	p.
	The problem of the winner’s curse is ameliorated by running the auction in an English auction format.


	True            False

	q.
	Auctions with independent private values are efficient in the sense that the winner is the person that values the good most highly.
	True            False
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Midterm Exam

Directions:  This is a closed book exam.  You have the entire period to complete the exam.  You must do all parts of the exam.  You may neither give nor receive help.  Show your answers and work on the exam.

Name ________________________________

1.  Angie O’Plasty has determined that the market for artificial heart valves is described by the following pair of equations:

Q = 100                           _______________

Q = -10 + 2 P                  _______________

a. Indicate on the lines to the right of them which equation is the supply curve and which is the demand curve.


b. Explain briefly what led you to your conclusion in a.





c. What are the equilibrium price and quantity in the market for artificial heart valves?


                                P = __________________    Q = ______________________

d. What is the amount of consumer surplus in this market?






e. What is the amount of producer surplus in this market?



f. Suppose that an excise tax of $10, collected from the seller, is imposed on heart valves.  What will be the new equilibrium price and quantity?


                             P = ________________         Q = ______________________

2.  a. There are ten balls in an urn, numbered consecutively.  Charlene reaches in and withdraws one ball.  What is the probability that it has a number 10 on it?



b.  There are 15 balls in the urn, numbered consecutively, and Charlene withdraws one.  What is the probability that it has the number 10 on it?



c.  The urn has an unknown number of balls in it.  Charlene is permitted to withdraw one ball, and then must guess the total number of balls in the urn.  She reaches in and withdraws a ball with the number 22 on it.  What should be her guess for the number of balls in the urn? Explain briefly.

3.  There are ten balls in an urn, all of indistinguishable size and shape.  They are numbered consecutively from 0 to 9.  Charlene may withdraw 1 ball.  She is then paid an amount equal to the number on the ball.  For example, if she withdraws a ball with the number 4 on it she is paid $4.  What is the most that a risk neutral Charlene would pay in order to play this game?



4.  Solve the following game in which Arthur and Conan are each trying to decide whether or not to build a new plant and the size to be built:



	
	Conan

	
	Large
	Small
	Do not build

	Arthur
	Large
	0, 0
	12, 8
	18, 9

	
	Small
	8, 12
	16, 16
	20, 16

	
	Do not build
	9, 18
	15, 20
	18, 18


a. The solution to the game is a play of   ______________ by Arthur a play of ________________ by Conan.  Explain how you arrived at your answer.



b. In addition to the solution that you provided in part a., are there any other equilibria in the game?  What is it (are they)?  How do you know?  

Temple University

Department of Economics

Economics 92 - - Principles of Microeconomics – Honors

Midterm exam

Name ______Key_______________________

Directions:  You must do all 5 questions on this exam within 1 hour and 20 minutes.  Your answers must be your own work; you may neither give nor receive help.  This is a closed book exam.

1.  The market for Bonsai trees is characterized by the following supply and demand curves:

Q = 5 P                 and                      Q = 250 – 5 P

5 P = 250 – 5P

10 P = 250

a.  What is the equilibrium price?  ______P = 25__________________       

b.  What is the equilibrium quantity? _____Q = 125____________

(dP/dQ) = -1/5

ε = (1/slope)(P/Q) = (-5)(25/125) = -1

c.  What is the elasticity of demand at the equilibrium? _______1____________

Dubbya attends the Philadelphia Flower show and learns that Bonsai plants in the home reduce green house gases and airborne carcinogens.  He decides that Bonsai trees should be the cornerstone of his environmental policy and plans to pay a subsidy of $20 for each Bonsai purchased.

	Demand

Before subsidy P = 250 – (1/5)Q

After subsidy    P = (250/5) – (1/5)Q + 20

Supply

P = (1/5)Q

Equilibrium

70 = (2/5)Q

Q = 175
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d.  What is the new equilibrium number of Bonsai trees traded in the market place?____175____

e.  What price do sellers of trees receive? ______$35____________

f.  What price do purchasers of trees pay? _______35 – 20 = 15_________

2.  Ben Dover and N. U. Endo find themselves on a desert island.  During an eight-hour

day they are able to produce the following amounts of food:

	
	Macadamia Nuts (lbs.)
	Mango

	Ben Dover
	20
	30

	N. U. Endo
	18
	12


a. Who has the absolute advantage in nut production? ____Ben Dover________________

b. Who has the comparative advantage in mango production? ____Ben Dover____________

c.  If Ben and N.U. work together, what is the greatest number of mangos that they can produce?___42___________

d. When they work together, what is the greatest number of pounds of nuts that they can produce? _____38______________

e.  Ben and N.U. always eat 4 mangos with each pound of nuts.  Given their combined production possibilities, how mangos will they produce and consume? ______36_________

	4 Nuts = Mangos

4 Nuts = 42 – (2/3)Nuts

(8/3)Nuts = 42

Nuts = 9
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f. Ben and N.U. always eat 4 mangos with each pound of nuts.  Given their combined production possibilities, how many pounds of nuts will they produce and consume? ______9__________

g.  Edward Teach arrives at the island in his ship Queen Anne’s Revenge.  He offers to trade one mango for each pound of nuts.  Should our denizens of the desert island trade nuts for mangos with Edward? __Yes__________

Given Teach’s willingness to trade at the rate of 1:1, his ‘exchange curve’ is tangent to the duo’s PPF at the kink.  They should produce the Nuts and Mangos at the kink and then trade for what they want.

h.  How many pounds of nuts should Ben and N.U. produce in anticipation of trading some of them for mangos with Edward? _____18_______________

We still have M = 4N.

The equation for the exchange curve is N = x – M.  The intercept, x, is determined from the point N = 18 and M = 30. So Teach and the duo can trade along N = 48 – M.  Solving the two equations for the two unknowns we get N = 9.6 and M = 38.4

i. Of the nuts that they produce, how many pounds should they sell to Edward? ____8.4_____

3. Em U. Layte and Andy Royd are the only two folks manufacturing robo-pets.  On the basis of the following normal form game they must decide what quantity to produce. They must choose between 25, 35 and 70 robo-pets per month. The payoffs are profits.

	
	Andy Royd

	
	25
	35
	70

	Em U. Layte
	25
	1800,  1800
	1500,  2000
	900,  1800

	
	35
	2000,  1500
	1600,  1600
	800,  1200

	
	70
	1800,  900
	1200, 800
	0,   0


a. What quantity should they each produce? Explain. ___35________

First observe that 70 is a dominted strategy so will never be played.  In the reduced game 35 is then dominant for both of them.

b. Is there more than one equilibrium in this game? ____No________

We use “best response” to find all of the equilibria.  There is only one.

4. In the market for digital violins Julie Yard and Strad E. Various are rivals.  They compete on price.  The strategic form of the game that they are playing is given by:

	
	
	Strad E. Various

	
	
	$60
	$40
	$10

	Julie Yard
	$60
	1800,  1800
	0,  3200
	0,  0

	
	$40
	3200,  0   
	1600,  1600
	0,  0

	
	$10
	0,  0
	0,  0
	0,  0


They must each decide on a price to charge: $10, $40 or $60. The payoffs are profits.

a. What price should each firm charge?  Explain. ___$40_________________

First observe that $10 is dominated and will never be played.  In the reduced game $40 is dominant.

b. Is there more than one equilibrium in this game? _____Yes____________

Using best response we see that ten is also an equilibrium.

5. Suppose that in a special dice game you roll one die. You must pay $10 in order to roll the die. You win $3 for each spot showing.  What are your expected winnings on a roll of the die.

	Spots
	Revenue
	Net
	P(Net)
	Net*P(Net)

	1
	3
	-7
	1/6
	-7/6

	2
	6
	-4
	1/6
	-4/6

	3
	9
	-1
	1/6
	-1/6

	4
	12
	2
	1/6
	2/6

	5
	15
	5
	1/6
	5/6

	6
	18
	8
	1/6
	8/6


E(Net) = Σ Neti P(Neti) = 3/6

_1109568334

_1109569435

