Temple University
Economics 8009

Econometrics I

Directions: This is a closed book exam.  You may neither give nor receive help.  You may use your own calculator, but not your cell phone. You must do all parts of all questions. You have 2hrs and 30 minutes to complete the exam.

1.  Expectations:  Given the joint probability function with values f(x,y) shown in the following table:
	
	X

	
	1
	5
	10

	Y
	1
	1/20
	2/20
	3/20

	
	2
	4/20
	0
	3/20

	
	3
	2/20
	4/20
	1/20


a. What is the variance of X+Y?

b. What is the mean of X given Y = 3?

2. Probability:  The probability that a certain beginner at golf gets a good shot if he uses the correct club is 1/3, and the probability of getting a good shot if he selects an incorrect club is 1/4.  There are five clubs in the bag, only one of which is correct for the shot in question.  The player is observed to have gotten a good shot.  What is the probability that he selected the correct club? 
3. Continuous Probability: The uniform distribution can be defined in terms of its cumulative distribution function as follows:
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a. Derive the uniform density function.

b. Find the mean of the uniform distribution.

4. LM, LR and Wald:  You are working with a random variable having an exponential distribution.  The probability density for the exponential is 
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with cumulative probability function
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The parameter λ is known as the scale parameter. The mean of a random variable, x, having the exponential distribution is 
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.  Based on a sample of size n, the smallest variance that can be achieved by any unbiased estimator of λ is given by λ2/n.  This is known as the Cramer Rao Lower Bound.
a. For a sample of size n what is the likelihood function?

b. Derive the maximum likelihood estimator for the unknown parameter λ of the exponential?  By the way, from the property of maximum likelihood estimation, this estimator achieves the Cramer Lower Bound.
c. You have collected the sample x = {4, 2, 1, 5, 3}.  What is your maximum likelihood estimate of the scale parameter of this distribution? 
In the next parts of the question we wish to test the null hypothesis that λ = 0.25 against the alternate that it does not. The Cramer Rao Lower Bound for the exponential is λ2/n.

e. For the sample data provided above, what is the value of the Wald statistic? 
f. For the data provided above, what is the value of the LaGrange multiplier statistic?

g. For the data provided above, what is the value of the likelihood ratio statistic?

5. Regression: The following computations were made from ten (10) observations on each of Y, X1, and X2:
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Estimate the unknown parameters of the regression of Y on X1 and X2, including an intercept term.
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