Chapter 10: Strategic Thinking

Chapter
10

Strategic Thinking

CHAPTER SUMMARY
In strategic situations, when the parties move simultaneously, there are several useful principles to follow: Avoid using dominated strategies, focus on Nash equilibrium strategies, and consider randomizing. When the parties move sequentially, a strategy should be worked out by looking forward to the final nodes and reasoning back to the initial node.


Through conditional or unconditional strategic moves, it may be possible to influence the beliefs or actions of other parties.  In some settings, the first mover has the advantage; in others, the first mover is at a disadvantage. Finally, it is important to consider whether the situation will be played just once or repeated. The range of possible strategies is wider in a repeated situation.


In a zero-sum game, one party can become better off only if another is made worse off. In a positive-sum game, one party can become better off without another being made worse off.
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TIPS FOR INSTRUCTORS
The frameworks – game in strategic form and game in extensive form -- presented in this chapter are widely applied to analyses of corporate strategy and finance.  Pedagogically, this chapter also provides analytical tools for later chapters on externalities and incentives and organization.
GENERAL CHAPTER OBJECTIVES
1. Appreciate how game theory can guide strategic thinking in a wide range of situations.

2. Explain how the concept of Nash equilibrium predicts the outcome of strategic situations where parties act simultaneously.

3. Apply the concept of Nash equilibrium to a cartel.

4. Appreciate the use of randomized strategies, and calculate the Nash equilibrium in randomized strategies.

5. Distinguish strategic situations of competition and coordination.

6. Analyze strategic situations where parties act sequentially by backward induction.

7. Appreciate the use of strategic moves to influence the beliefs or actions of other parties.

8. Explain why conditional strategic moves are more cost-effective than unconditional strategic moves.

9. Understand how repetition expands the space of strategies and set of equilibria.

SPECIFIC INSTRUCTIONAL OBJECTIVES

After completing this entire chapter, students should be able to:
1. Define a strategy as a plan for action in a situation where parties actively consider the interactions with one another in making decisions.

2. Distinguish between a strategic and a non-strategic situation.

3. Define game theory as a set of ideas and principles that guides strategic thinking.

4. Represent a strategic situation where parties act simultaneously as a game in strategic form, showing one party’s strategies along the rows, the other party’s strategies along the columns, and the consequences for the parties in the corresponding cells.

5. Define a dominated strategy as one that generates worse consequences than another strategy, regardless of the choices of the other parties.

6. Define a Nash equilibrium in game in strategic form as a set of strategies such that, given that the other players choose their Nash equilibrium strategies, each party prefers its own Nash equilibrium strategy.

7. Solve a game in strategic form for the Nash equilibrium/equilibria using either the formal way (rule out dominated strategies first and then check every remaining strategy) or the informal “arrow” technique.

8. Explain that, in a seller cartel, the Nash equilibrium is for all to produce more than their quota.

9. Identify the seller’s cartel as an example of the prisoners’ dilemma.

10. Appreciate that, if another party does not adopt its Nash equilibrium strategy, then the best strategy may differ from the Nash equilibrium.

11. Appreciate that, in some games in strategic form, there may be no Nash equilibrium in pure strategies.

12. Define a randomized strategy as a strategy for choosing among the alternative pure strategies in accordance with specified probabilities.

13. Understand that the advantage of randomization is to be unpredictable.

14. Solve a game in strategic form for a Nash equilibrium in randomized strategies.

10. Define a zero-sum game as a strategic situation where one party can be better off only if another is made worse off. 

11. Define a positive-sum game as a strategic situation where one party can become better off without another being made worse off. 

12. Distinguish a zero-sum (competitive) situation from a positive-sum game (coordination) situation.

13. Define a network effect as raising when a benefit or cost depends on the total number of other users.

14. Identify situations of network effects as positive-sum games.

15. Defend Nash equilibria as focal points for strategic thinking.
16. Apply focal points to choose among multiple Nash equilibria
17. Define coopetition as a strategic situation that involves elements of both competition and coordination.

18. Represent a strategic situation where parties act in sequence as a game in extensive form, showing the sequence of moves and the corresponding outcomes.

19. Identify the nodes where a party must choose an action, and the branches leading from a node that represent the possible choices.

20. Define backward induction in a game in extensive form as the procedure of looking forward to the final nodes and then reasoning backward toward the initial node.

21. Define an equilibrium strategy in a game in extensive form as a sequence of best actions, where each action is decided at the corresponding node.

22. Define a strategic move as an action that influences the beliefs or actions of other parties in a favorable way.

23. Apply an extensive form to analyze the impact of a strategic move.

24. Emphasize the importance of credibility in the success of a strategic move.

25. Explain that a first mover advantage gives the party that moves first an advantage over other parties that move later.

26. Appreciate that not all situations involve first mover advantage, and that, in some situations, the party that moves later gains an advantage.

27. Define a conditional strategic move as an action under specified conditions to influence the actions or beliefs of other parties in a favorable way.

28. Apply an extensive form to analyze a threat, which imposes costs under specified conditions.

29. Apply an extensive form to analyze a promise, which conveys benefits under specified conditions.

30. Explain why conditional strategic moves are more cost-effective than unconditional strategic moves.

31. Explain that, with repeated interaction, a party may condition actions on external events or the actions of other parties.

32. Appreciate that the expanded set of strategies may give rise better Nash equilibrium outcomes than in once-only situations.

33. Articulate the conditions under which tit-for-tat is an equilibrium strategy in a repeated cartel.

RECOMMENDED CASE
Steven N. Kaplan, “Paramount Communications Inc. 1994”, South-Western College Publishing CaseNet, 1996 (http://casenet.thomsonlearning.com/casenet/abstracts/para1994.html).  This case studies the takeover contest for Paramount Communications that began in September 1993 and ended in February 1994.  Students should consider the strategic implications of Redstone’s deal structure, and specifically, the lock-up option and termination fee.

ANSWERS TO PROGRESS CHECKS
10A.
A Presidential election candidate must consider how competing candidates will react to her or his decisions.  Accordingly, these decisions are strategic.

10B.
Neither is dominated.

10C.
The Nash equilibrium, is for both companies to produce more. Please refer to Table 10C on page 542 of the text.

10D.
(1)
If Merkur switches to Lite AC, its expected share would be (40 x 2/5) + (60 x 3/5) = 260/5 = 52.

(2)
If Merkur does not change, its expected share would be (60 x 2/5) + (40 x 3/5) = 240/5 = 48.

10E.
It is not a zero-sum game.

10F.
If the two stations take different time slots, their combined profit will be higher than if they take the same time slot.  Accordingly, the situation is not a zero-sum game.

10G.
Delta would choose 8:00pm and Zeta would choose 7:30pm.

10H.
Agua Luna would produce 2 million bottles, and Moonlight would produce 1 million bottles. See Figure 10H on page 543 of the text.

ANSWERS TO REVIEW QUESTIONS
1. (c).

2. (a)
A dominated strategy generates worse consequences than some other strategy, regardless of the other parties’ choices. It makes no sense to adopt a dominated strategy.  (b) Given that the other parties choose their Nash equilibrium strategies, each party prefers its own Nash equilibrium strategy.  It is a logically consistent solution to the problem of infinite regress. It also provides a focal point for strategic decision making.

3. (c).

4. Venus chooses Orange with probability 0.5 and chooses Green with probability 0.5; and Sol does the same.

5. (b).

6. You and your boyfriend each have one strategy corresponding to each possible meeting point.  The pair of strategies in which you go to the meeting point and your boyfriend goes to the same place are a Nash equilibrium.  There is one Nash equilibrium for each possible meeting point in the store.  The customer service counter is a natural focal point, as it people frequently arrange to meet there.

7. Yes; because the returns in each cell add up to the same number, in this case, -10.

8. Venus will choose either Orange or Green---either way, it will receive 1.5. Please refer to Figure RQ7 on page 544 of the text.

9. (a)
A strategic move is an action to influence the beliefs or actions of other parties in a favorable way. Typically, the move involves a deliberate restriction of the party’s freedom of action.  (b) A promise conveys benefits under specified conditions to change the beliefs or actions of other parties. It is effective only if it is credible.  (c) A threat imposes costs under specified conditions to change the beliefs or actions of other parties. It is effective only if it is credible.

10. Strategy (b) is more credible.

11. The strategy may not be internally consistent, in the sense that, if and when a party reaches a particular node, he/she may prefer to take some action other than that in the planned strategy.

12. If it could be easily switched, then the investment is not a sunk commitment, and hence is not credible.

13. If they work as intended, the party making the move may not need to incur the cost of the commitment.

14. Debtors will repay only if they suffer greater costs by not repaying.  If loan sharks cannot use the legal system, then they need some other way to threaten debtors who do not repay.  Violence is the usual solution.

15. Actions may be conditioned on external events or the actions of other parties.

ANSWERS TO DISCUSSION QUESTIONS
1. The National Collegiate Athletic Association (NCAA) restricts the amount that colleges and universities may pay their student athletes.  Suppose that there are just two colleges in the NCAA -- Ivy and State.  Each must choose between paying athletes according to NCAA rules or paying more.

a. Construct a game in strategic form to analyze the choices of Ivy and State. 

b. Identify the equilibrium/equilibria.

c. The NCAA rules have government backing.  How will this affect the equilibrium or equilibria?

Answer

(a) The key to this question is constructing the game in strategic form.  The NCAA functions as a buyer cartel in the market for college athletes.  If both Ivy and State pay according to NCAA rules, then they succeed as a cartel – they receive 3 each.  If Ivy breaks the cartel and pays more, while State keeps to the cartel, then Ivy will benefit and State will lose – Ivy gets 4, and State gets 1.  Similarly, if Ivy keeps to the cartel and State breaks it, Ivy gets 1 and State gets 4.  Finally, if they both pay more, then both will be worse off – each receives 2.

	
	State College

	
	Pay by NCAA rule
	Pay more

	Ivy College
	Pay by NCAA
	I: 3,   

            S: 3
	I: 1,   

                S: 4



	
	Pay more
	I: 4,   

             S: 1
	I: 2,   

                S: 2


(b) The Nash equilibrium is both colleges will pay more than the NCAA allows.

(c) If the NCAA has government backing, then both colleges will follow the NCAA recruiting rules, and achieve the highest combined profit

2. The demand for most new films is highest in the first few days after opening, then tapers off.  Two key factors affecting potential demand are the season (the Summer and Christmas vacation periods are the best times) and the timing of other releases.  Suppose that both Studio Luna and Moonlight Movies are producing major action movies.

a. The two studios simultaneously must choose between release on December 11 or 18.  If both films open on December 11, each will sell 200,000 tickets.  If one opens on December 11 and the other on December 18, then the early release will sell 350,000 tickets, while the later release will sell 150,000.  If both open on December 18, each will sell 100,000 tickets.  Construct a game in strategic form to illustrate the situation and identify the equilibrium or equilibria. 

b. Now suppose that the publicity surrounding one movie will increase the demand for the other film.  Specifically, each studio will sell 70,000 more tickets if both open on the same day.  Adjust the data in (a) according to this new information.  How does this affect the equilibrium or equilibria?

Answer

(a) There is one Nash equilibrium: both studios open on December 11.

	
	
	MOONLIGHT
	

	
	
	Open Dec 11
	Open Dec 18

	LUNA
	Open Dec 11
	L:  200,000

          M:   200,000
	  L:  350,000

           M:  150,000

	
	Open Dec 18
	L:  150,000

          M:   350,000
	  L:  100,000

           M:   100,000


(b) In light of the new information, we raise the sales by 70,000 for each studio if they both open on the same day, whether it be December 11 or 18.

	
	
	MOONLIGHT
	

	
	
	Open Dec 11
	Open Dec 18

	LUNA
	Open Dec 11
	L:  270,000

          M:   270,000
	  L:  350,000

           M:  150,000

	
	Open Dec 18
	L:  150,000

          M:   350,000
	L:  170,000

           M:   170,000


The equilibrium will remain the same---both studios open simultaneously on December 11.

3. Dial-up Internet users need modems to convert digital data into analog signals and Internet access providers (IAPs) need matching modems to convert the analog signals back to digital data.  In the mid-1990s, the dominant standard for modems was the V.34, providing a speed of 28.8 or 36.6 kilobits per second (kbps).  In Autumn 1996, two incompatible technologies for 56 kbps modems – Rockwell’s K56Flex and U.S. Robotics’s X2 -- were launched.

a. Construct the following game in strategic form.  End-users choose among the three alternatives of buying K56Flex, buying X2, or remaining with the old technology, while IAPs have the same choice.  If both end-users and IAPs choose K56Flex, each group receives a net benefit of 100, and similarly, if both groups choose X2.  If end-users or IAPs buy K56Flex or X2, while the other does not buy the matching technology, the buyer receives a net benefit of –50.   Anyone that remains with the old technology receives 0.  Identify the equilibrium/equilibria in pure strategies.

b. In February 1998, Rockwell and U.S. Robotics agreed on a common V.90 standard.  How did this affect the game and its equilibrium/equilibria?

Answer

(a) Referring to the game in strategic form, this is a situation of coordination.  There are three equilibria in pure strategies: (i) both choose 56Flex, (ii) both choose X2, and (iii) both do not buy new technology.

	
	
	Internet Access Providers

	
	
	56Flex
	X2
	Do not buy

	
	56Flex
	EU: 100,

    IAP: 100
	EU: -50,

    IAP: -50
	EU: -50,

    IAP: 0

	End-users
	X2
	EU: -50,

    IAP: -50
	EU: 100,

    IAP: 100
	EU: -50,

    IAP: 0 

	
	Do not buy
	EU: 0,

    IAP: -50
	EU: 0,

    IAP: -50
	EU: 0,

    IAP: 0


(b) When the main proponents of the competing technologies agreed on a common standard, the game would simplify to the following.  The end-users and IAPs could easily and clearly get to the equilibrium in which everyone adopts the V.90 technology, which is indeed what happened.

	
	
	Internet Access Providers

	
	
	V.90
	Do not buy

	End-users
	V.90
	EU: 100,

    IAP: 100
	EU: -50,

    IAP: 0 

	
	Do not buy
	EU: 0,

    IAP: -50
	EU: 0,

    IAP: 0


4. Suppose that Eastern Airways and Aero Sol charge $400 for a round-trip economy class fare, and that, presently, each airline has an equal market share.  Each airline believes that, if it cuts price by 10% while the other airline maintains price, the elasticity of demand will be -4.0.  Half of the additional customers will be new flyers, while the other half will switch from the higher-priced airline.  If both airlines cut price by 10%, then each will have a demand elasticity of -2.0.  In this case, all of the additional customers will be new flyers.  Let the unit cost of each seat be constant at $200 for both airlines.

a. Use a game in strategic form to analyze this situation.  For each airline, the possible strategies are to maintain its price or to cut its price 10%.  What will be the equilibrium?  (Hint: let the sales of each airline at the current prices of $400 be Q.)

b. Suppose now that the two airlines form a revenue pool.  Under this arrangement, they will contribute all their revenues to a common pool and each will get a half share of the pooled revenues.  Each, however, must pay its own costs.  Use a game in strategic form to analyze this revised situation.  For each airline, the possible strategies are the same as in (a). What will be the equilibrium?

Answer

(a) Suppose that, at the current prices of $400, each airline has sales of Q each. To construct the game in strategic form, we must calculate the profits of the two airlines under each of the four scenarios.  Since the unit (average) cost is a constant $200, the production cost is completely variable with a constant marginal cost of $200.  Let the current sales of each airline be Q.

Both airlines maintain price:


Profit of Eastern 
= (400 - 200) x  Q;


Profit of Sol 
= (400 - 200) x  Q.

Eastern cuts price 10%, Sol maintains price:   In this case, Eastern’s elasticity of demand is -4.0, hence its sales will change by (-4.0) x (-10%) = + 40%.  Half of these will be new travellers, while the other half will switch from Sol.  Hence, Eastern’s price will be $360 and sales will be 1.4Q;  Sol’s price will be $400 and sales will be 0.8Q.


Profit of Eastern 
=  (360 - 200) x  1.4Q =  224Q;


Profit of Sol 
= (400 - 200) x  0.8Q =  160Q.

Eastern maintains price, Sol cuts price 10%:   In this case, Sol’s elasticity of demand is -4.0, hence its sales will change by (-4.0) x (-10%) = + 40%.  By similar reasoning as in the previous case, 


Profit of Eastern 
= (400 - 200) x  0.8Q  =  160Q ;


Profit of Sol 
= (360 - 200) x  1.4Q =  224Q .

Both airlines cut price:  In this case, Eastern’s elasticity of demand is -2.0, hence its sales will change by (-2.0) x (-10%) = + 20%. Hence, Eastern’s price will be $360 and sales will be 1.2Q. The same will be true for Sol.  


Profit of Eastern 
= (360 - 200) x  1.2Q  =  192Q ;


Profit of Sol 
= (360 - 200) x  1.2Q  =  192Q .

Then, the game in strategic form is:

	
	
	Aero Sol

	
	
	Maintain price
	Cut price

	Eastern
	Maintain price
	E: 200Q,  

             S: 200Q
	E: 160Q,  

              S: 224Q

	
	Cut price
	E: 224Q,  

             S: 160Q
	E: 192Q, 

              S: 192Q


In each cell, the first number is Eastern’s profit and the second number is Sol’s profit.  For each airline, “maintain price” is dominated by “cut price”.  Hence the Nash Equilibrium is both airlines will cut price.

(b) Revenue Pool. Under the common pool, the two airlines share their combined revenues, but each bears its own costs.   Again, we calculate the profits of the two airlines under each of the four scenarios with constant marginal cost of $200 and current sales of Q each.

Both airlines maintain price:   Combined sales = 2Q, combined revenue = 400 x 2Q, hence each airline receives 400Q.


Profit of Eastern 
= 400Q - 200Q  =  200Q ;


Profit of Sol 
= 400Q - 200Q =  200Q .

Eastern cuts price 10%, Sol maintains price:   In this case, Eastern’s elasticity of demand is -4.0, hence its sales will change by (-4.0) x (-10%) = + 40%.  Half of these will be new travellers, while the other half will switch from Sol.  Hence, Eastern’s price will be $360 and sales will be 1.4Q; Sol’s price will be $400 and sales will be 0.8Q.  The combined revenue = $360 x 1.4Q + $400 x 0.8Q  =  824Q, hence each airline receives 412Q.


Profit of Eastern 
= 412Q - (200 x  1.4Q)   =   132Q ;


Profit of Sol 
= 412Q - (200 x  0.8Q)  =  252Q .

Eastern maintains price, Sol cuts price 10%:   In this case, Sol’s elasticity of demand is -4.0, hence its sales will change by (-4.0) x (-10%) = + 40%.  By similar reasoning as in the previous case, 


Profit of Eastern 
=  252Q ;


Profit of Sol 
=  132Q .

Both airlines cut price:  In this case, Eastern’s elasticity of demand is -2.0, hence its sales will change by (-2.0) x (-10%) = + 20%.  Hence, Eastern’s price will be $360 and sales will be 1.2Q. The same will be true for Sol.  The combined revenue = $360 x 2.4Q, hence each airline receives 432Q.


Profit of Eastern 
= 432Q - (200 x  1.2Q)  =  192Q ;


Profit of Sol 
= 432Q - (200 x  1.2Q)  =  192Q .

	
	
	Aero Sol

	
	
	Maintain price
	Cut price

	Eastern
	Maintain price
	E: 200Q,  

              S: 200Q
	E: 252Q, 


                 S: 132Q

	
	Cut price
	E: 132Q,  

              S: 252Q
	E: 192Q, 

                 S: 192Q    


With the revenue pool, for each airline, “cut price” is dominated by “maintain price”.  Hence the Nash Equilibrium is both airlines will maintain price.  The revenue pool effectively removes the incentive to cut price, by reducing the benefit to each airline of increased sales while preserving the cost.

5. The Spanish conquistador Hernando Cortes led an expedition from the island of Cuba to conquer Mexico on the Central American mainland.  The Spanish were out-numbered by the Mexican armies, and after landing in Mexico, some of Cortes' followers tried to escape back to Cuba.  Cortes, however, believed that, if every knight and soldier in his expedition fought with complete determination, they would succeed in conquering Mexico.  He also knew that, without total commitment, they would lose.

In a historic move, Cortes ordered his carpenters to dismantle all their ships, and to use the timber and metal in the landward expedition.  Using a game in extensive form, explain Cortes' decision.  (Bernal Diaz del Castillo, The Discovery and Conquest of Mexico, 1517-1521, A.P. Maudslay, translator, New York: Harper & Brothers, 1928, pp.168-9).

Answer

Cortes’ dismantling of his ships was a strategic move designed to show his total commitment to stay and conquer Mexico.  This move involved a real cost because by dismantling his ships, Cortes effectively made it very difficult for him and his men to leave Mexico.  Looking forward to the final node in the diagram below, Cortes must consider how his men would act at nodes B and C.  Cortes feared that, at C, the men would not fight hard, while at B, they would fight hard since the alternative would be to die for certain.  So, he gave the order to dismantle, showing his commitment and resolve to conquer Mexico.   
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6. Linux is an open-source operating system for workstations.  The open-source movement marshals the efforts of thousands of volunteer software developers who receive no direct pay for their contributions.  For Linux to unseat Microsoft’s Windows operating system, it must persuade end users to adopt the new operating system, and second, inducing independent software publishers to develop applications software based on Linux.

a. Identify the interactions between end-users' decisions whether to adopt Linux and independent software publishers' decisions whether to develop Linux applications.  

b. Using a suitable strategic form, identify the possible equilibria of the decisions of end-users and independent software publishers. 

Answer

(a) There is a network effect between Linux end-users and software companies developing Linux applications.  The benefit to the end-user of adopting the new Linux depends on the total number of independent software publishers making Linux applications.  The profit of these publishers depends on the number of end-users buying Linux systems.  

(b) Suppose that end-users and software publishers are choosing between two operating systems – Linux and other OS:

	
	
	Software publishers

	
	
	Adopt Linux
	Adopt other OS

	End-users
	Adopt Linux
	E:  1,   

            S:  1
	E:  -1, 

                    S: -1

	
	Adopt other OS
	E:  -1,  

            S: -1
	E:  1,    

                     S:  1




There are two Nash equilibria in pure strategies: either end-users and software publishers coordinate and choose Linux, or they all choose to use the alternative OS.  Comment: If there were a commercial entity behind Linux, it could subsidize the adoption of Linux to kick-start the network effect.

7. The Organisation of Petroleum Exporting Countries (OPEC) includes Saudi Arabia, Iran, Kuwait, and Venezuela, but not Mexico, Russia, and several major oil exporters.  Throughout the 1990s, OPEC sought to raise the price of oil by limiting production without much success.  Finally, in 1999, after years of steady decline, the price of oil turned upward to the levels of a decade before. 

a. Referring to the cartel's dilemma, explain OPEC's difficulty in raising price.  

b. Compare the incentive of an OPEC member such as Venezuela to cut price with that of a non-member such as Mexico.

c. Saudi Arabia's marginal cost of oil production is among the lowest in the world.  Traditionally, it played the role of "OPEC policeman", increasing output whenever it detected others cheating on the cartel.  Explain why the Saudis were well placed to discipline the cartel.

d. During 1998, as the price of oil hit new lows, oil companies throughout the world reduced exploration and production expenditure by $25 billion.  How did this cut back affect the effectiveness of OPEC? 

Answer

(b) OPEC faces the same problem as any seller cartel.  Each oil-producing country has an incentive to cheat on the cartel and exceed its production quota.  This cheating would move the market to an equilibrium with a lower price and lower profits for the cartel members.

(c) OPEC members might be subject to peer pressure within the organization.  There might be less pressure on non-members.  However, the difference in the incentive might be quite small relative to the potential gains from cheating.

(d) With a low marginal cost, Saudi Arabia could earn profit even if world oil production is very high and the market price very low.  Hence, the Saudis were well-placed to discipline the cartel.

(e) The reduction of non-OPEC production capacity reduced supply, while the cutback in exploration reduced long-run supply.  Both factors enhanced the effectiveness of the OPEC cartel in raising the market price.

8. German telecommunications provider Deutsche Telekom is rated Aa2 by Moody’s on a scale ranging from the highest grade of Aaa through Aa, A, Baa, Ba, B, to the lowest grade of Caa.  In its June 2000 bond issue worth $14.5 billion, Deutsche Telekom promised to increase the interest payment by 0.5% if its credit rating should fall below A.   

a. For simplicity, assume that the normal interest on the bonds is $870 million a year.  Suppose that, some years later, Telekom will choose between two investments.  For the risky investment, it must issue new bonds with annual interest of $130 million.  The risky investment will generate a cash flow of $1.5 billion with 50% probability, and $1 billion otherwise.  The safe investment will not require additional borrowing and will yield $1.07 billion for sure.  Using a game in extensive form, illustrate this choice, while ignoring the promise.  At each final node, show the net cash flow (net of interest on all loans). 

b. Now suppose that the additional borrowings for the risky investment would reduce Telekom’s credit rating below A and trigger its promise to raise the interest payment by 0.5% x $14.5 = $72.5 million.  Suppose that banks will not lend if there is any possibility of negative net cash flow.  How does Telekom’s promise affect the game in extensive form?  

Answer

(a) If Telekom chooses the risky investment, and it turns out badly, the company’s net cash flow will be negative (-$0.1 billion).











(b) Telekom’s promise will change the net cash flows if it chooses the risky investment.  Referring to the extensive form below, if the risky investment turns out badly, Telekom would suffer a negative cash flow.  Supposing that banks would not lend if there were any possibility of negative cash flow, Telekom could not borrow to finance the risky investment.  Hence, its promise effectively commits it not to engage in the risky investment.









9. In December 1994, the Williams Companies made a two-tier bid for the common shares of Transco Energy.  In the first tier, Williams offered $17.50 in cash, while, in the second tier, Williams offered stock worth $15.  Before the bid was announced, Transco shares were trading at $12.625.  Williams conditioned its first-tier cash offer on receiving 51% or more of Transco's shares.  Only if Williams gained control through the first-tier cash offer would it be able to effect the second-tier squeeze-out.  

a. Using a suitable extensive form, analyze how a Transco shareholder should respond to the cash offer.

b. Suppose, instead, that Williams's first-tier cash offer had been unconditional.  How should a Transco shareholder respond under the following conditions: (i) she believes that Williams will get control through the first-tier cash offer, and (ii) she believes that Williams will not get control through the first-tier cash offer.

Answer

(a) See Figure 10.5 on page … and related discussion on page. … of the text.

(b) In this case, William’s first-tier offer is unconditional and Sally’s strategy of not accepting is dominated by accepting.  The explanation follows:

(i) We must analyze the consequences for Sally if she accepts and does not accept Williams’ first-tier offer.  If she accepts: Since the offer is unconditional, Sally will get $17.50 cash.  If she does not accept: If Williams gets control, it will proceed to the squeeze out, leaving Sally with Williams shares worth $15.   (See page ….)  Given this choice, Sally should accept Williams’ offer.

(ii) We must analyze the consequences for Sally if she accepts and does not accept Williams’ first-tier offer.  If she accepts: Since the offer is unconditional, Sally will get $17.50 cash.  If she does not accept: If Williams does not get control, it is reasonable to suppose that the price of Transco shares will return to their pre-bid level of $12.625.  Given this choice, Sally should accept Williams’ offer.

10. Lithograph collectors fear that the lithographer will use the same plates to produce more prints in the future.  

a. Explain why some lithographers destroy their plates after making a specified number of prints.

b. Suppose a lithographer promises to buy back his prints at any time at the original sale price.  Explain how this buy-back offer affects the lithographer's incentive to produce additional prints. 

c. Compare the strategic moves in (a) and (b) as ways of assuring art collectors that the lithographer will not use the same plates to produce more prints.

Answer

(a) Lithographers destroy their plates after making a specified number of prints to show art collectors their commitment to limit the supply of the prints.

(b) A buyback offer will reduce the lithographer’s incentive to continue producing more prints.  If he cuts price, all his previous customers will activate the buyback, so the price cut will not increase sales. 

(c) Destruction of plates is a more credible strategic move to limit supply.  Specifically, under the buyback offer, if the demand for a lithograph were to increase, the lithographer might still make more prints – because, with the increased demand, he/she can sell the additional prints at a higher or the same price as his/her original sales.  In this case, the original buyers would not activate the buyback, and would be denied the benefit of an appreciation in the value of their prints.  This could not happen if the lithographer destroyed the plates.

11. Explain whether it will be relatively easy or difficult to maintain a cartel in the following industries.

a. Semiconductors, where the pace of technological progress is so fast that the effective selling life of each new model is 50% shorter than that of the preceding generation.

b. Rice, where the crop is grown throughout the world and there is a high turnover among producers.

c. Refined oil, where the industry is relatively stable with the same producers dominating the market for many years.

Answer

(a) Difficult.  Because the selling life is short, manufacturers will be tempted to cut prices.  There will be little time for the cartel to retaliate.

(b) Difficult.  There are many producers to organize.  Further, the high turnover impedes coordination – each producer would be tempted to cut prices and exit the industry before it could be punished by other producers.

(c) Easy.  The reasoning is the reverse of that for (b).
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