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March 18, 2014

 G751, Spring 2014: Test 2 
       There are 100 points in total. Please start each of the 2 questions on a new sheet of paper.

This is a closed-book exam.   
   The average score was 63, with most scores from 55 to 65 and the maximum at 98. 

Question 1 (20 points). 

  The Chamber of Commerce is thinking about how hard to fight the new Administration proposal that companies pay 50% extra wages per hour to  supervisors who work more than 40 hours per week, in the same way that  the bottom level of workers is now. Their decision  depends on whether the Administration is seriously pro-labor or not. A year ago, they would have put a 30% probability on the Administration being serious.  They also thought that if the Administration were serious, it would propose  bill like this one with 90% probability, but if it weren’t serious, it would make a gesture to labor anyway and propose a bill with 40% probability. 

     Now that the bill has been proposed, with what probability does the Chamber think the Administration is serious?
Prob(Serious|Propose) = Prob (Propose|Serious) Prob(Serious)/ Prob(Propose) 

                                      = .9(.3)/(9.*.3 + .4*.7)  = .27/(.27+.28)  = 27/55. 
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Question 2. 
     Russia’s leaders are either bold or timid. President Obama puts a 70% probability on them being bold. The Russian leaders must decide whether to invade the Crimea or not. If they do, Obama must decide whether to send troops to the Ukraine or not. If he does, then Russia’s leaders must decide whether to withdraw or risk a fight.  The status quo payoffs can be set at (0,0).    Russia incurs a cost of 100 to send troops to the Crimea, and the US incurs a cost of 100 to send troops to the Ukraine.  Permanent possession of the Crimea is worth 400 to Russia, but Russia’s permanent occupation costs the U.S. 200. You may assume that if war breaks out, Russia does retain possession of the Crimea.   If Russia invades, then it can withdraw  from the Crimea later, but it loses 100  in prestige. If Russia invades but does not withdraw, then there is the risk of a war   starting between Russia and America, a risk which  costs America  500.  The  risk costs Russia 700 if Russia is timid and 100 if Russia  is bold. 
(a)  (10 points) What  is the strategy set of America?

  Strategy 1 =  Send|Invade, Don’t Send|No invasion 
 Strategy 2 = Send|Invade,   Send|No invasion)

 Strategy 3 =  Don’t Send|Invade, Send|No invaction 
 Strategy 3 =  Don’t Send|Invade, Don’t Send|No invaction 

(b) (10 points) What is an example of a  weakly  dominated strategy for America?

   Send|Invade,   Send|No invasion) is dominated by     Send|Invade, Don’t Send|No invasion 

(c) (20 points) Draw the extensive form, including  weakly dominated strategies (there will be 12 end points). You do not need to include the payoffs, though that may be helpful to you. The payoffs correspond to a realistic story, so I suggest in parts (c) and (d) to try  to work  back from the end without thinking too hard about the specific numbers. 

   I include the payoffs and some arrows to show where players have  actions that are best regardless of the equilibrium. 

(d) (20 points) What is a pure-strategy equilibrium of this game?

    Russia: Invade|Bold,  Invade|Timid,Stay|Send troops,Bold, Withdraw|Send troops,Timid, Stay|Don’t send troops
   US:  Don’t Send troops|Invade,  Don’t Send|No invasion.
    Technically, one might say this is a separating equilibrium, since Russia has a strategy that depends on its type. The strategy depends on its type only out of equilibrium, however, so people would usually call this a pooling equilibrium. 
(e)  (20 points)  What is a separating equilibrium of this game that uses mixed strategies? Compute the mixing probabilities if you have time.  
  Russia: Invade|Bold, Stay|Troops, Bold, Invade with probability X|Timid, Withdraw|Troops,Timid, Stay|No troops, Bold, Stay|No troops, Timid. 
 America:   Send with probability Y|Invade,  Don’t Send|No invasion.

 The mixing probabilities depends on the specific payoffs. Equating the payoffs for Timid Russia: 
Payoff (Invade)  = Y(-200) + (1-Y) (300) = Payoff (Not Invade) = 0, 

so -200Y +300-300Y =0 and Y = 3/5. 

Equating the payoffs for America: 

Payoff (Troops|Invasion) =  .7/(.7 + .3X)  (-600) + .3X/(.7 + .3X) (-100 ) = Payoff(No Troops|Invasion) = -200.
- 420 – 30X = -200(.7+.3X)
60X – 30X = 420 – 140

30X = 280

X = 3/28. 

Oops: I didn’t set this up to have a separating equilibrium--- the probability of the Bold type is too high.  Full credit was given for showing that there was no mixed-strategy equilibrium, or for showing the probabilities but not computing it. 
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