Temple University

Department of Economics

Econometrics I

Economics 615

Homework 1

Probability, Distributions and Expectations
1.  Show that if A is independent of B then A is also independent of the complement of B (denoted B*), namely, that P(A|B) = P(A) implies P(A|B*) = P(A), provided that P(B) ≠ 1.

2. There are 100 qualified applicants for a teaching position, of which some have at least three years experience and some have not, some are married and some are not, with the exact breakdown being

	
	Married
	Single

	At least 3 years experience
	12
	24

	Less than 3 years experience
	18
	46


Assume that each applicant has the same probability of 1/100 of being selected.  

a. What is the probability of a married applicant being selected?

b. What is the probability of the selected applicant being single and having more than three years experience.

c. What is the probability of selecting an applicant with more than three years experience given that the applicant is single?

3.  Roy has enrolled a Hogwarts University and the probability that he will get a scholarship is 0.30.  If he gets the scholarship then the probability that he will graduate is 0.85, and if he does not get the scholarship then the probability that he will graduate is only 0.45.  

a. What is the probability that he will graduate?  

b. Years go by and we hear that Roy has graduated.  What is the probability that he had a scholarship?

4. Verify that 
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 for x = 1, 2, 3, …, k can serve as the probability function of a random variable.

5. A safety engineer claims that 1 in 10 automobile accidents is due to driver’s using their cell phone while on the road.  Using the binomial distribution find the probabilities that among 5 acidents 0, 1, 2, 3, 4, and 5 are due to driver cell phone usage, and draw a histogram of this probability function.

6. In the planning operations of a new department store, one expert claims that ¼ of all sales ladies can be expected to stay with the firm more than a year, while a second expert claims that it would be more correct to say 1/5.  In the past, the two experts have been about equally reliable, so that we assign their judgments equal weight, that is, we would assign θ = ¼ and θ = 1/5 equal prior probabilities of 0.50 ( assuming that one of them must be right).  Use Bayes’ Rule to find the posterior probabilities which we would assign to these two values of θ if it were found that among 15 salesladies hired for the store only 2 stayed for more than a year.

7. Given the joint probability function 
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 for x = 0, 1, 2, 3 and y = 0, 1, 2 .

a. Derive the marginal distribution of x.

b. Derive the marginal distribution of y.

c. Derive the conditional distribution of x given y.

8. If a random variable t is the time to failure of a product and the value of its probability density and probability distribution are f(t) and F(t), its failure rate at any time t is said to be 
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.  Thus the failure rate is the value of the probability density at time t divided by the probability that the product has not failed prior to time t.

Show that if the time to failure has an exponential distribution then the failure rate is a constant.

Show that for the Weibull distribution the value of the failure rate at time t is αβtβ-1. 

9. Given the joint probability density
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a. Find the marginal densities of x1 and x2.

b. Check whether the two random variables are independent.

10.  If the joint probability density of the price p (in dollars) of a certain commodity and total sales s (in 10,000 units) is given by 
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a. Find the marginal density for sales.

b. Find the conditional density of sales given price.

c. Find the probability that sales will exceed 20,000 units when p=0.25.

11. Prove the following
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12. According to the Petersburg Paradox a player’s mathematical expectation is infinite if he is to receive 2n dollars when the first head in a series of flips of a balanced coin occurs on the nth trial.  The random variable x, the trial on which the player gets his first head, follows the geometric distribution with θ = ½ . Show that E(2x) does not exist.

13. For the throw of a fair die (a white cube with 1, 2, 3, 4, 5, and 6 spots on the six faces of the die, respectively ) determine the following.

a. The mean number of spots on the upturned horizontal face of the die.

b. The variance of the number of spots.

c. Use Chebyshev’s inequality to put a bound on the probability that you roll 5 or more spots.

d. What is the exact answer in part c.?

14. Given the independent random variables x1, x2, and x3, whose distributions have the means 3, 5, and 2, and the variances 8, 12, and 18, find the mean and variance of the distribution of 

a. X1 + 4x2 + 2x3
b. 3x1 - x2 - x3
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