Topic 5: Game Theory Applied to the Movie and Aviation Industries

I. Case study: Game Theory Applied to the Movie Business
In the movie business, one of the trickiest decisions producers face is what type of movie to make.  Suppose there are 2 movie studios and that their producers are trying to decide whether to make an Action Adventure (AA) or Romantic Comedy (RC) movie.  Suppose each of the studios does not know what type of movie the competing studio is planning to make that same year and that they do not trust each other in the least.  They face the following payoff matrix.
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(Figures show total estimated box office revenues in $ millions for Studio 1, Studio 2.)
What strategy (make an AA or RC movie) should each of the studios chose? 

What is the payoff to each of the 2 studios given the strategies they choose?  

Answer: 

From Studio 1’s perspective:
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Same result from Studio 2’s perspective. 

From studio 1’ s perspective: if studio 2 makes a RC, studio 1’s payoff is $50 million if it also makes a RC and $90 million if it makes an AA.  If studio 2 makes an AA movie, studio 1’s payoff is $60 million if it makes a RC and $75 million if it makes an AA.  Therefore, studio 1 will choose the strategy “make an AA movie”.  Since the payoff matrix is symmetric (same payoffs to the studios for the same decisions) the same will apply to studio 2 will also choose the strategy “make an AA movie”.

The resulting payoff will be $75 million for each studio. 

Now, suppose that AA movies are much more expensive to make than RC movies and therefore the expected profitability of the two types of movies differ.  Suppose that an AA movie costs $70 million per movie and a RC movie costs $25 million per movie. 

What strategy will each of the 2 studios choose?  
What is the payoff to each of the 2 studios given the strategies they choose?
Answer:  

New payoff matrix:
 



Studio 1





  RC


  AA

Studio 2
RC

(25,25)


(20,35)



AA

(35,20)


(5,5)


The new payoff matrix is derived by simply subtracting the cost of making the types of movies from the expected box office revenues.  So, subtract $70 million (cost of making an AA movie) from box office revenues for AA and $25 million (cost of making a RC) from box office revenues for RC.  For example, from the payoff matrix in part a: if studio 1 makes an AA movie and studio 2 makes a RC, the payoffs are $90 million to studio 1 and $60 million for studio 2.  From these payoffs subtract $70 million for studio 1 and $25 million for studio 2.  That gives the new payoffs of $20 million for studio 1 and $35 million for studio 2, as shown in the new payoff matrix.  

New representation of the game: 

     From Studio 1’s perspective:
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From studio 1’s perspective, if studio 2 chooses to make a RC then studio 1’s payoff is $25 million if it also makes a RC and $20 million if it makes an AA movie.  If studio 2 makes an AA movie, then studio 1’s payoff is $35 million if it makes a RC and $5 million if it makes an AA.  Therefore, the dominant strategy for Studio 1 is RC.  The outcome of the game is exactly the same from Studio 2’s perspective.  So the dominant strategy for Studio 2 is also RC.  The resulting payoff for the 2 studios will be $25 million each. 
II. Case study: Game Theory Applied to the Aviation Industry

Consider the international market for commercial aircraft.  The development and production of new lines of aircraft are subject to significant economies of scale.  Therefore, it does not pay to develop a new aircraft unless a firm expects to sell many of them (so as to take advantage of the lower average costs of production associated with larger quantities produced).  In the late 1970s and early 1980s, Boeing (a US company) and Airbus (a private/public European consortium that includes the UK, France, Germany and Spain) were both considering developing new aircraft.  The profitability of this undertaking for each company depends on what the other will do.  At the time, it seemed that it was economical only for one of the two firms to produce the new aircraft, as shown in the payoff matrix below:





     Boeing 
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    Produce            (-10,-10)
       (0,100)

Airbus   Don’t Produce    (100,0)
        (0,0)




Figures in parentheses show annual profits in $ billions.  The first figure refers to Boeing and the second to Airbus.  We assume each of the firms knows the other’s payoffs, i.e. both firms know the payoff matrix.    
What strategies should Airbus and Boeing pursue? 

Answer: 

From Boeing’s perspective:
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From the extensive representation of the game we see that if Airbus produces, Boeing should not produce and if Airbus does not produce, Boeing should produce.  Therefore,  Boeing will choose to produce only of Airbus chooses not to and vice versa since the game and payoffs are symmetric.

European governments were strongly inclined to have Airbus enter this market and decided to subsidize Airbus’s production.  Suppose the subsidy amounted to $20 billion per year paid to Airbus if Airbus produces the plane. Assume the subsidy increases profits by the entire $20 billion if Airbus decides to produce the aircrafts. 

How does this change the outcome of the game?  

Answer: 

With the subsidy, the payoff matrix becomes:
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From Boeing’s perspective, nothing has changed:
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However, from Airbus’s perspective, the subsidy changes the game strategy:
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Thus, Airbus chooses to produce no matter what Boeing decides to do.  Knowing this (since we assume they know each other’s payoffs), Boeing will choose not to produce. Thus, the presence of the subsidy changes the outcome of the game and the strategy of the game participants in important ways.

� The actual outcome turned out to be different than the one indicated in this game, mainly because there was a significant increase in the demand for air travel which made it profitable for both companies to develop and sell new airplanes during the 1980s.  During the 1980s, Airbus received over $25 billion in subsidies and introduced several new airplanes.  Boeing also chose to enter the market and introduced the very successful 757 and 767 models.  However, Boeing estimates that its profits would have been significantly higher absent the subsidies to Airbus.  Some aviation market analysts estimate that Airbus would not have entered the market absent the subsidies.  (Source: R. Pyndyck and D. Rubenfeld, Microeconomics, third edition, Prentice Hall, 2001, chapter 13.) 





