Assignment: Microeconomic Theory II
Dateline: Wed. 23rd February, 12.00 

Total mark: 5
-------------------------
Part I: 
Question 1 (0.5 mark)
i) An individual is faced with an uncertain situation with 2 states of nature. What will be his Marginal Rate of Substitution (MRS)?

ii) Putting an absolute over MRS such that (MRS (is always positive.  If an individual’s  (MRS (is strictly increasing. What can you say about the individual?
Question 2 (0.5 mark)
i) What is a Nash equilibrium?

ii) In the following game tree, find pure-strategy Nash equilibria of each and every subgame. Then, find a Subgame Perfect equilibrium using the Nash equilibria you have found.







Question 3 (0.5 mark)
Delicious wild salmon can be fished from river Loire. The total amount of salmons caught, s depend on the total number of fishing rods allowed, r via the following relationship:
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. If it costs $20 to buy a fishing rod and one salmon can be sold for $10. 

i) How many fishing rods should be allowed to fish for salmons in order to maximize total profit?

ii) How many fishing rods will there be in equilibrium if each person try to maximize his/her own gain?

iii) Can you compare and discuss the answer in i) and ii)
Question 4 (0.5 mark)
Assume there are two types of workers, high-ability workers, H,  and low-ability workers, L.

H’s productivity is $100 per day and L’s productivity is $60 per day. H is willing to accept the job offer if he can earn at least $90 per day while L is willing to accept the offer if he earns $50 per day. 

A competitive firm trying to recruit workers knows this but cannot distinguish between the two types of workers.

Discuss a pooling equilibrium and a separating equilibrium of this labor market if the proportion of H worker type is (. 
-------------------------
Part II: 
Question 5 (1 mark)
Monaco lives in a town where everybody must play a game of poker. She is not very good at poker and her probability of winning the game is 0.4. If she wins, she gets $100 but if she loses, she has to pay $75. Her initial money endowment is $300 and her utility depending on wealth W (measured in dollars) is 
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i) Calculate expected value of the game.

ii) If she can bribe the authority of the town such that she will not be forced to play the game. Will she choose to bribe the authority and if so, how much? 
iii) Suppose that an insurance company is set up. Monaco can buy insurance at a price $0.62 that pays out $1 if she loses her poker game. How much if any, insurance cover will she buy and what will be her final wealth when she loses and when she wins?   
iv) After a year, she has improved her game and increased her probability of winning to 0.45. Answer i), ii) and iii) again 
Question 6 (1 mark)
Tigger is fun-loving individual. He likes to have a loud party. In contrast, his neighbor, Piglet likes peace and quiet. Assuming that Tigger’s utility is 
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 and Piglet’s utility is 
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 where xT and xP are the amounts of private goods Tigger and Piglet consume, respectively and n is the noise level. Let each person has $100 of income and the price of private good is $2. In addition, assume that possible noise levels must be in the range of 0 to 10. 
i) Draw an Edgeworth box and represent the point of private good endowment in the box. Then, show the allocation that Tigger would choose (assuming that there is no trading of property right). Explain in words whether the allocation chosen by Tigger is efficient or not.
ii) Find a Pareto efficient amount of noise n if Piglet is to have utility equal to 100 utils (util is a measurement unit of utility).

iii) Suppose that property right on noise n is created and given to Tigger, what will be the equilibrium noise level if he can trades his right?
iv) What will be the equilibrium noise level if the right is given to Piglet instead?

v) Can you relate your answer in iii) and iv) to Coase’s theorem?
Note: We have done ii) and iv) in class. Just do the rest. 
Hint for iii) Let r be the reduction in noise level, n =10 – r. Piglet buys r from Tigger.
Question 7 (1 mark)
Let there be 2 firms in an industrial zone. The workers’ productivity and hence profits of both firms are affected by pollution in a form of toxic gas. Firm A’s profit is 100 – 10g2 thousands dollars and firm B’s profit is 80 – 10g2 thousands dollars where g is the amount of toxic gas in the air. Let the initial amount of toxic gas g = 2. 

i) Suppose that there exists a machine costs 50 thousands dollars that can clean up all the gas. Will any firm buy the machine and what will be the profit of each firm? Is there a free rider here?
ii) Because of inflation, the machine price has increased to 80 thousands dollars. Find the reservation price for the machine of each firm. Is it socially optimal to buy the machine?  Will the machine be bought in equilibrium?
iii) Now assume that, instead of a machine, there is a cleaning company who charges $30 thousands dollars to clean up one unit of g. Find the Nash equilibrium amount of g, the amount of payment to the cleaning company by each firm and the profit of each firm. Does your answer yield socially optimal allocation? Discuss.
_____________________
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