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Player 1 chooses Up or Down

Note that the order of payoffs corresponds with the player number
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Player 1 chooses Up or Down &  Player 2 chooses Left or Right

Note that L is a dominant strategy in Game AY  but R is a dominant strategy in the other three Games
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Player 1 chooses Up or Down &  Player 2 chooses Left or Right

Player 3 chooses Game Column A or B  & Player 4 chooses Game Row X or Y
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Nash Equilibria:  (U,R,B,X) and (D,R,A,X)
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§ In this symmetric game, both sides can 
gain from attacking when the other side 
chooses Peace

§ This incentive to choose Attack must be 
weighed against the extremely bad 
outcome for each side if both attack

§ The two pure strategy NE outcomes are 
{Attack, Peace} and {Peace, Attack} … 
but this outcome does not make sense 
and fails to adequately model the world 
if the game is repeated over and over
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§ If we set  a  as the probability of USA choosing 
attack and  r  is the probability of Russia choosing 
attack, then we can equate the expected payoffs for 
each to find the mixed strategy Nash equilibrium

§ EVUSA[Attack] = -3000(r) + 200(1-r) = 200 – 3200r

§ EVUSA[Peace] = 0(r) + 0(1-r) = 0

§ Equating these two expected values and solving 
obtains  r*= 1/16

§ At this exact point of Russia’s attack probability, 
USA is exactly indifferent between its two options.
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§ If we set  a  as the probability of USA choosing 
attack and  r  is the probability of Russia choosing 
attack, then we can equate the expected payoffs for 
each to find the mixed strategy Nash equilibrium

§ EVRussia[Attack] = -3000(a) + 200(1-a) = 200 – 3200a

§ EVRussia[Peace] = 0(a) + 0(1-a) = 0

§ Equating these two expected values and solving 
obtains  a*= 1/16

§ At this exact point of America’s attack probability, 
Russia is exactly indifferent between its two options.
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§ The unique MSE in this game is  {1/16, 1/16} , 
meaning both sides will randomize and commit to 
attacking with exactly a 1 in 16 chance, which is set 
before the game begins and then beyond their 
control as it is literally left up to chance

§ This implies that there is a  1/256 probability of 
both sides choosing Attack every time this game is 
played
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There is no pure strategy NE in this game.  If c = Pr(cover) and  r = Pr(rush) , then the MSE here is 
r* = 3/5 , c* = 13/20  : this means the offense will optimally rush 60% of the time and the defense 
will optimally cover against passing 65% of the time, which is close to what we often see in the NFL.
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§ What are some of the reasons why governments establish 
intellectual property laws and protections for patent rights?

§ Are there drawbacks to this?
§ What are the effects on consumers?

§ Do you see any pros/cons of centralized vs. decentralized 
industry organization and implications for decision-making?

§ What would be a more efficient mechanism for the government 

to use money to intervene in this situation?
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