----------------------------------------------------------------------------------------------------------------

Econ 120A, Spring 2003  --  Homework #1 (10%)

----------------------------------------------------------------------------------------------------------------

This homework is due at 10:10 am on Wednesday, April 23, 2003.  Papers turned in at the end of the class will carry a 10% penalty and those turned in later than that will carry a 25% penalty PER DAY.  Team up with others (maximum 3 persons per team) and submit a single paper with all names.

1.

Define the following sets:

A = all persons who voted for a particular candidate

B = all wealthy people

C = all landlords

D = all Republicans

E = all private (nonpublic) employees

Write the following statement in set theoretic notation.  "A person who voted for the candidate must be a wealthy landlord or a Republican nonpublic employee."

2.

Using Venn Diagrams demonstrate the following:

(1)  (A U B)c  = Ac ∩ Bc  and  (2) (A ∩ B)c  = Ac U Bc.

3.

The probability that a person chosen at random will have high blood pressure is 0.05.  Given that a person has high blood pressure, the probability that he drinks alcohol is 0.250, whereas 75 percent of those without high blood pressure drink alcohol.  Given that a person is an alcohol drinker, what is the probability that he has high blood pressure?

4.

A multiple choice exam has N questions, each of which has k possible answers.  A student knows the correct answer to n of these questions.  For the remaining N–n questions, he checks the answers completely at random.  For each correct answer the student gets one point and for each wrong answer he gets –a points (that is, a points are subtracted).  Derive an expression for the expected value of the total score for the test.  If you want this value to be exactly equal to n, so that the student does not gain any points, on average, for randomly guessing, then what should the value of a be in terms of k?  If all the questions were of the True/False type, what is the numerical value of a?

5.

A company sells “term life insurance”, that is, for the fixed number of years t.  The fixed annual premium is P dollars.  If, during the t years, a person falls sick X times, then medical costs are X2 dollars.  The number of times (X) a person falls sick in t years is a random variable with E(X) = 5t and Var(X) = 5t.

(a) Derive an expression for the profit function Π(X, t, P), which is a random variable.

(b) Compute the expected value of Π in terms of  t and P.
(c) For a fixed P, maximize E(Π) with respect to t and derive the optimum term (that is, number of years t*) that the company should insure the person.

(d) If the company wants t* to be 10, what annual premium P* should it charge?

(e) Calculate the expected profit for t* = 10 and the P* value you got in (d).
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