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For this problem everyone has to agree on who takes on the task. So you have to go down the list 
of people and find the person were everyone agrees.   
To start we look at if Boromir was chosen him and Frodo would agree, but Legolas and Gimili 
would choose no one.   
Next we move to Gimili and him and Frodo would choose Gimili, but Legolas and Boromir 
would choose no one.   
Legolas and Frodo would choose Legolas, but Boromir and Gimili would choose no one.   
Finally we get to Frodo and everyone would choose Frodo before they pick no one. 
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To find the Nash Equilibrium we’ll have to first look at the best response from player 3.  When 
we start to do the underlining we get the following . 
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Next we do the same for player one and get the following. 

 
Finally we look at the best responses for player 2.  
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Question 5: Harrington, Chapter 5 – Exercise 5 
 
a) With 2 diners there will be a 3x3 payoff matrix:  

P1\P2 Pasta Salmon Filet 
Pasta       
Salmon       
Filet       

To find the payoffs for (Pasta, Pasta) for example, we have:  
Value(21) - Total Cost(14+14)/2 = Payoff(7)  
 
This is the same for both players as this game is symmetric.  
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Again, the payoff for (Pasta, Salmon) for player 1 is:  
21-(14+21)/2 = 21-17.5 = 3.5  
 
For P2 his payoff is  26-(14+21)/2 = 26-17.5 = 8.5  
 
Repeating these calculations we find, 

P1\P2 Pasta Salmon Filet 
Pasta 7,7  3.5, 8.5  -1, 7  
Salmon  8.5, 3.5 5, 5  .5, 3.5  
Filet  7, -1  3.5, 0.5  -1, -1 

 
Using best response for each player, it is simple to show that (salmon, salmon) is the Nash equilibrium. 
 
b. Suppose there are four diners (n=4). What will they order (at a Nash equilibrium)? 
 
Answer: Note that a diner cannot influence what others order and must pay 25% of the price of 
the ordered meals. All that a diner an influence is her own order. The key property to note is that 
whatever she orders, she pays only 25% of the price with the remaining 75% being paid by the 
other three diners. Once recognizing that this is the actual cost to her, not the price on the menu, 
a diner should choose the meal that maximizes her surplus. Taking all this into account, Table 
Sol 5.5.2 shows the costs faced by a diner. For example, a diner who orders the pasta dish pays 
only 25% of the menu price, which is $3.50. We observe that each diner orders the filet mignon 
because it really only costs them $7.50, and the surplus is maximized with that order. The unique 
Nash equilibrium is then that all four diners order the steak. Hence, each gets a meal he or she 
values at $29, but ends up paying $30! 

 

Dish Value 
Actual 
Cost Surplus 

Pasta $21.00 $3.50 $17.50 
Salmon $26.00 $5.25 $20.75 
Filet $29.00 $7.50 $21.50 
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