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Write all answers in your blue book. Show all of your work. 


1. John has the possibility of winning a good citizenship award which comes with a cash prize of $500. John has 100 hours which he may spend as he likes. He enjoys goofing off, but for each hour he spends goofing off, his probability of winning the $500 award decreases. His probability of winning the award is 1-(G2/10,000), where G is the number of hours he spends goofing off. John's current wealth is $1000. His Von Neumann- Morgenstern utility function is U=Y+G, where Y is wealth in dollars. 

(a) (20pts) Find John's optimal number of hours spent goofing off. What is John's expected utility when he goofs off this many hours? 

Suppose now that an insurance company offers to insure John against the possibility of not winning his award. That is, the insurance company offers to pay him the amount I in the event of his not winning the award, in return for a premium P which John pays regardless of whether he wins or not. 

(b) (15pts) Suppose John buys the policy with premium P and indemnity I. Write John's expected utility in terms of P, I and G. Find an expression for the optimal amount of time John spends goofing off now. 

(c) (15pts) Suppose the insurance company offered John a policy with I=$250. What is the most John would be willing to pay for this policy? 

(d) (10pts) What would be the actuarially fair price for a policy with I=$250? Would John be willing to buy this policy? 

(e) (10pts) What is the actuarially fair price for a policy with I=$500? 


2. Two workers, Ann and Bill, will share a job. One of them must work the morning shift from 9am until "X", and the other must work the afternoon shift from "X" until 5pm. Unfortunately, they cannot agree on "X", the time they will make their shift change. Bill prefers to work mornings so that he can be with his kids when they come home from school. If X is 2pm he is indifferent between the two shifts, but if X is any earlier, he prefers the morning shift. He would also prefer to work a shorter rather than longer morning shift. Ann is indifferent between the two shifts if X is 1pm. Otherwise, she prefers the shorter shift and would like her shift to be as short as possible. Their preferences are common knowledge. Their boss suggests this method for choosing X. One of the two workers is chosen at random by a coin flip. This worker is designated "person 1". Person 1 chooses X. Then, person 2 chooses the shift. Use backwards induction to answer the following questions. 

(a) (10pts) Suppose Bill is person 1. What is his optimal choice of X? Explain. 

(b) (10pts) Suppose Ann is person 1. What is her optimal choice of X? Explain. 

(c) (10pts) Is there a first-mover advantage in this game? Explain.
