
EconS 424 
Strategy and Game Theory 

Homework #1 – Answer Key 
 
 
Exercise 1 – Iterated Deletion of Strictly Dominated Strategies (IDSDS) 
Consider the following normal form game 
 

  Player 2 
Player 1  C1 C2 C3 

R1 4,3 2,4 0,2 
R2 5,5 5,-1 -4,-2 

 
 
Is there some strictly dominated strategy for player 2, i.e. a strategy she would never use 
whatever the strategy finally chosen by player 1? 
Yes, strategy C3 is strictly dominated for player 2 by strategy C1, since player 2 would obtain 
higher payoffs choosing C3 than selecting C1 regardless of the actual strategy finally chosen by 
player 1. 
 
If you apply iterative deletion of strictly dominated strategies (IDSDS), what is the surviving 
strategy pair? Explain the steps you use in IDSDS, and why you use them. 
Once C3 is deleted because of being strictly dominated for player 2, then the resulting matrix is 
  

  Player 2 
Player 1  C1 C2 

R1 4,3 2,4 
R2 5,5 5,-1 

 
 
As one can observe, player 1 will never select strategy R1 in this reduced game, because of being 
strictly dominated by strategy R2. Once this strategy is deleted, we have 
 

  Player 2 
Player 1  C1 C2 

R2 5,5 5,-1 
 
And clearly, now player 2’s strategy C2 is strictly dominated by C1 in this reduced game. Hence, 
this game is dominance solvable, and the only strategy pair surviving IDSDS is {R2,C1}. 
 
 
Exercise 2 – Pure strategies that are only strictly dominated by a mixed strategy 
Consider the following normal form game 
 

  Player 2 
Player 1  Left Right 

Up 4,1 0,2 
Middle 0,0 4,1 
Down 1,3 1,2 
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a) Is there some strictly dominated strategy for player 1 involving only the use of pure 

strategies? 
No, there is no strategy for player 1 such that the payoff received by player 1 is always higher, 
regardless of the strategy chosen by player 2. Neither U nor M dominates the other, and D does 
not dominate these strategies. In addition, neither U nor M dominates D. For instance, although U 
is better than D when player 2 selects L, D performs better than U when player 2 selects R. 
 

b) Is there some strictly dominated strategy for player 1 when mixed strategies are allowed? 
[Hint: you may assign probabilities to two of her strategies, similarly as we did in class]. 

There is a mixed strategy for player 1 that dominates D. Consider 1’s mixed strategy of selecting 
U with probability 1/2, M with probability 1/2 and D with probability 0. We represent this mixed 
strategy as (1/2, 1/2, 0). If player 2 selects L, then this mixed strategy yields an expected payoff to 
player 1 of: EU(mixed)=1/2*4+1/2*0+0*1=2, and player 1 does worse by playing D (a payoff of 
only 1). 
The same is true when player 2 selects R:  
EU(mixed)= 1/2*0+1/2*4+0*1=2, and player 1 does worse by playing D (a payoff of only 1). 
Therefore, strategy D is strictly dominated by the mixed strategy (1/2, 1/2, 0). 
 

c) Delete the strictly dominated strategies for player 1 that you found in the previous 
question. Then, represent the remaining (undeleted) strategies. 

Once strategy D is deleted because of being strictly dominated by the above mixed strategy, we 
have a (reduced) normal form game given by 
 

  Player 2 
Player 1  Left Right 

Up 4,1 0,2 
Middle 0,0 4,1 

 
d) Proceed with the IDSDS. What is the strategy pair surviving IDSDS? 

In the above (reduced) normal form game, player 2 finds Left as being strictly dominated by 
strategy Right. Note that in the original game (before deleting any of player 1’s strategies, we 
could not eliminate any of the player 2’s strategies, since none of them were strictly dominated).  
Hence, the remaining strategies are 
 

  
Player 1  Right 

Up 0,2 
Middle 4,1 

 
That makes strategy Up strictly dominated for player 1, in this iterative process of deletion of 
strictly dominated strategies. Hence, this game is dominance solvable, and the strategy pair 
surviving the IDSDS is {Middle, Right}. 
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Exercise 10 of Chapter 2 – Harrington 

 
 
 
 
 
Exercise 10 of Chapter 3 – Harrington 
 
Part a) 
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Bonus Exercise – Exercise 12 from Chapter 4 in Harrington 
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