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INSTRUCTIONS:  Answer question one and any other two questions  

QUESTION ONE - (30 MARKS)  

a) (i)     Define the meaning of dominant strategy.     (2 Marks) 

(ii)    Explain any two principles of dominance.     (4 Marks) 

b) Explain why game theory is important in actuarial science.   (4 Marks) 

c) Using an example, explain why Nash equilibrium is a sub-perfect game. (4 Marks) 

d) Calculate the value of the game of the following strategies.   (5 Marks) 

    Player I 

    A   B 

 Player II      A 7   -6 

   B 1   5 

e) A and B play a game in which each has 3 coins; a 5 poise, 10 poise, and 20 poise coins. 

Each player selects a coin with knowledge of other’s choice. If the sum of the coins is an 

odd amount, A wins B’s coins. If the sum is even, B wins A’s coins. Find the optimal 

strategies for the players and the value of the game.    (8 Marks) 
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f) What are important application areas of game theory?    (4 Marks) 

QUESTION TWO (20 MARKS) 

In 2017 elections, the expected pay-offs of hald CORD and JAP coalitions are given in the 

following matrix; 

        CORD’S Strategy 
 
JAP’S Strategy 

Campaigns to major 
cities 

Campaigns in towns Campaigns in rural 
areas 

Campaigns in major 
cities 

55 40 35 

Campaigns in towns 70 70 55 
Campaigns in rural 
areas 

75 55 65 

 

(i) Find the optimal strategies for both coalitions.    (16 Marks) 

(ii) Calculate the expected pay-off of the winning coalition in the year 2017. (4 Marks) 

QUESTION THREE (20 MARKS) 

a) Two players must decide whether to be hunters or gatherers. If both are hunters, both will 

receive 0, if both are gatherers both will receive1. If one is a hunter and the other one is a 

gatherer, the hunter receives 3 and the gatherer get 2. 

(i) Find the normal form of the game.     (2 Marks) 

(ii) Find the nash equilibrium of the game.     (2 Marks) 

(iii) Are there any dominated strategies?     (2 Marks) 

(iv) Find pure and mix equilibrium in which player 1 moves first.  (2 Marks) 

(v) Find the minimax for both players.     (2 Marks) 

b) Solve the game whose expected matrix is;     (10 Marks) 

      Player A 

     I   II  III 

 Player B      I  -3   -2  6 

   II  2   0  4 

   III  7   -2  -4 
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QUESTION FOUR (20 MARKS) 

a)  An investor who is risk neutral has an investment project that needs Kshs. 100,000. The 

project is likely to yield Kshs 300,000 with a probability of ½, Kshs 0.00 with a 

probability of ½.There are two types of investors, rich who has awealth of Kshs. 

1,000,000 and a poor who has Kshs.0. The wealthy investor cannot use his wealth 

towards the project. 

There is a bank that can lend money with an interest . For example, if the investor  10

borrows kshs. 100,000 to invest, he will return to the bank (100,000 (1 +  ). If he has 10

much money, if his wealth is less than this amount of money at the end of the project, he 

will pay all he has. 

The order of events is as follows; 

 first , bank deposits  10

 The investor makes a decision of borrowing Kshs. 100,000 to invest 

 Uncertainty is resolved 

(i) Compute a sub-game perfect equilibrium for the case,if the wealth is a common 

knowledge.         (5 Marks) 

(ii) Assume bank does not know about investor’s wealth, the probability that investor is rich 

is ¼, calculate the perfect Bayesian equilibrium.    (5 Marks) 

b) The following is the matrix of a two person zero-sum game between two players A and B. 

     Player B 

     I   II  III  IV 

 Player A      I  2   2  3  -1 

              I  4   3  2 6 

Calculate; 

(i) Using the maximum and minimax values, is it possible to determine the value 

of the game? Give your reasons.     (5 Marks) 

(ii) Using the graphical methods, determine the optimal mixed strategies for 

player A. Determine the value of the game.   (5 Marks) 
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QUESTION FIVE (20 MARKS) 

a) Below is a diagram of an extensive form of a game. 
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Calculate: 

(i) The normal form representation of a game     (2 Marks) 

(ii)  All rationalizable (pure strategies)      (4 Marks) 

(iii) All pure strategies of Nash equilibrium     ( 4 Marks) 

b) Use the principle of dominance, to determine the value of this ‘two-person, zero-sum 

game”.          (10 Marks) 

      Player B 

     I   II  III 

 Player A      I  9   9  3 

   II  6   -12  -11 

   III  8   16  -10 


