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SMS 3307: GAME THEORY 
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INSTRUCTIONS:  Answer question one and any other two questions.  
 

QUESTION ONE (30MARKS) 

a) Define the following; 

(i)  Game         (2 Marks) 

(ii)   Strict domination       (2 Marks) 

(iii) Weak domination       (2 Marks) 

b) In a normal form strategic game, discuss the three solution concepts applied(6 Marks) 

c) Consider the following version of the prisoners dilemma game. 

                                             Player two 

 

Player one 

 Cooperate  Cheat  

Cooperate  10,10 0,12 

Cheat  12,10 5,5 

 

(i)   What is each player’s dominant strategy?    (4 Marks) 

(ii)   Explain the Nash equilibrium of the game.    (2 Marks) 

(iii) Suppose that this game were played three times in a row. Is it possible for the 

cooperative equilibrium to occur? Explain    (3 Marks) 

d) Consider the following game; 
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                                              Player 2 

 

Player 1 

 Left  Middle  Right  

Up  1,2 3,5 2,1 

Middle 0,4 2,1 3,0 

Down  -1,1 4,3 0,2 

 

(i)   Does either player have a dominant strategy?Explain  (3 Marks) 

(ii)    Does either player have a dominated strategy? Explain  (2 Marks) 

(iii)  Solve the equilibrium for this game.     (4 Marks) 

QUESTION TWO (20 MARKS) 

a) Consider the game of chicken. Two players drive their cars down the center of the road 

directly at each other. Each player chooses SWERVE or STAY. Staying wins you the 

admiration of your peers (a big pay off) only if the other player swerves. Swerving loses 

face if the other player stays. However, clearly, the worst output is for both players to 

stay. 

                                                               Player two 

 Stay  Swerve  

Player 

one 

Stay  -6, -6 2,-2 

Swerve  -2,2 1, 1 

 

(i)   Does either player have a dominant strategy? Explain.  (3 Marks) 

(ii)   Suppose that player two has adopted the strategy of staying 
�
� if the time and 

swerving 4/5 of the time. Show that player A is indifferent between swerving and 

staying.        (3 Marks) 

(iii)  If both players A and B use this probability mix, what is the chance that they 

crash?         (3 Marks) 

b) Two criminals are thinking about pulling off a bank robbery. The take from robbing a 

liquor store is only sh 1,000 but can be done with one person acting alone. 
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(i)  Write down the payoff matrix for this game    (4 Marks) 

(ii)   What are the strategies for this game?    (2 Marks) 

(iii) What are the equilibria for this game     (5 Marks) 

QUESTION THREE (20 MARKS) 

a) Consider the following bargaining problem; $ 20 dollars need to be split between Jack 

and Jill. Jill gets to make an initial offer. Jack then gets to respond by either accepting 

Jill’s initial offer or offering a counter offer. Finally, Jill can respond by either accepting 

Jack’s offer or making a final offer. If Jack does not accept Jill’s final offer both Jack and 

Jill get nothing. Jack discounts the future at 10% (i.e future earnings are with 10% less 

than current earnings while Jill discounts the future at 20%. Calculate the Nash 

equilibrium of this bargain problem.      (7 Marks) 

b) You and your sister have just inherited $3m that needs to be split between the two of you. 

The roles are offer, and final offer except that each period,, $1m is removed from the total 

(lawyers fees). Further, assume that both of you and your sister value future payments 

just as much as current payment (i.e no discount factor). Calculate the Nash equilibrium 

for this game.         (7 Marks) 

c) Consider the same rules as (b) above. However, this time you learn that your sister has 

always hated you. All she cares about with regards to splitting the $3m is that she gets 

more than you do (i.e an allocation of $ 500,000 for you and $1 m for her is preferred by 

her to an allocation of $1.5m). Calculate the new Nash equilibrium of the game.(6 Marks) 

QUESTION FOUR (20 MARKS) 

a) Construct the reaction function and find the Nash equilibrium in the following normal 
form games.         (5 Marks) 

                             Will   

John    Left Centre  Right 

Up  5,8 0,9 4,3 

Down  3,7 -2,10 2,15 

 

 

b) The table below represents the pay-offs in a one-shot simultaneous move game with 
complete information. 

Will  

                Left  Right 

Up  9, 20 90,0 

Middle 12,14 40,13 

Down  14,0 17,-2 
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Player B 

    Left   Middle   Right 

  Top  7,17  21,21   14,11 

Player A Middle  10,5  14,4   4,3 

  Bottom 4,4  7,3   10,25 

(i)  Find the Nash equilibria in pure strategies for the game whose pay-offs are represented in 

the table above.        (4 Marks) 

(ii)  What is likely focal equilibrium and why?     (2 Marks) 

c) Firms Alpha and Beta serve the same market. They have constant average cost of $2 per 

unit. The firms can choose either a high price ($10)  or a low price ($5) for their output. 

When both firms set a high price, total demand = 10,000 units which is split evenly 

between the two firms. When both set a low price, total demand is 18,000 which again 

split evenly. If one firm sets a low price and the second a high price, the low priced firm 

sells 15,000 units the high priced firm only 2,000 units. 

(i)  In the normal form representation, construct the pay-off matrix, where the 

elements of each cell of the matrix are the two firms profit.  (3 Marks) 

QUESTION FIVE (20 MARKS) 

Consider a market demand given by; 

               ���� = � 140 − , ��   < 140
0,      ��ℎ������        

There are two firms, each with unit cost = ₤20. Firms can choose any quantity. 

(i) Define the reaction function of the firms     (5 Marks) 

(ii)  Find the cournot equilibrium      (5 Marks) 

(iii)  Compare the cournot equilibrium to the perfectly competitive outcome and to the 

monopoly outcome.       (5 Marks) 

(iv) One possible strategy for each firm is to produce half of the monopolist quantity. 

Would the resulting outcome be better for both firms (pareto dominant). Explain why 

this is not the equilibrium outcome of the cournot game.   (5 Marks) 


