Temple University

Department of Economics

Economics 615

Econometrics I

Midterm Exam

Directions:  You have 2 ½ hours to complete this exam.  You must do all of the questions. It is a closed book exam.  You are to write your answers in the provided Blue Book.  You may neither give nor receive help. 

1.  The financial structure of the firm refers to the way the assets are divided by equity and debt, and the financial leverage refers to the percentage of assets financed by debt.  Wanda Ring believes that leverage can be used to increase the rate of return on equity.  She has collected the following data on rates of return on equity using three different levels of financial leverage for 18 randomly selected firms:

	Financial Leverage

	
	Low
	Medium
	High

	Rates of return
	6.2
	9.6
	10.3

	
	4.0
	6.0
	8.9

	
	8.4
	5.5
	7.8

	
	2.8
	12.6
	7.8

	
	4.2
	7.7
	7.2

	
	5.0
	7.8
	12.0

	Mean
	5.10
	8.20
	9
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	175.48
	437.3
	502.82


Perform the one way analysis of variance for the hypothesis that the rate of return on equity is the same for all levels of leverage at the .05 level of significance.

2. An auto bumper plating process deposits a thickness of the plating material on the substrate.  The thickness depends on the nickel content of the solution and its pH (acidity).  Three levels of pH and two levels of nickel content are used in an experiment to study thickness.  The experiment has been replicated for all the nickel – pH pairs.  The data are as follows:

	
	
	pH level

	
	
	5
	5.5
	6
	Row mean

	Nickel content
	18 grams
	250

195

188

mean = 211
	211

172

166

mean = 183
	221

152

170

mean = 181
	191 2/3

	
	10 grams
	116

165

142

mean = 141
	89

112

108

mean = 103
	69

101

70

mean = 80
	108

	
	Column mean
	176
	143
	130.5
	


a. At the 5% level test the hypothesis that the nickel content does not matter.

b. At the 5% level test the hypothesis that the pH does not matter.

c. At the 5% level test the hypothesis that neither the nickel content nor the pH matters.

3. Suppose that a grocery store purchases 4 (four) cartons of skim milk at the wholesale price of $1.20 per carton and retails the milk at $1.65 per carton.  After the expiration date the milk is removed from the shelf and the grocer receives a rebate from the distributor equal to three fourths (3/4) of the wholesale price.  If the probability distribution of the random variable X, the number of cartons that are sold from this lot, is

	X
	0
	1
	2
	3
	4
	5

	f(X)
	1/15
	2/15
	2/15
	3/15
	4/15
	3/15


Find the expected profit.

4. An electronics firm claims that the proportion of defective units of a certain process is 5%.  A buyer has a standard procedure of inspecting 15 units selected randomly from a large lot.  On a particular occasion the buyer found 5 items defective.

What is the probability of this occurrence, given that the claim of 5% defective is correct?  What would be your reaction if you were the buyer?

5. In a certain city the daily consumption of electric power, in millions of kilowatt-hours, is a random variable X having a chi-square distribution with mean μ= 6. Find the probability that on any given day the daily power consumption will exceed 8.56 million kilowatt-hours.

6.  A random variable X has a normal distribution with unknown mean and variance.  You take a sample of size n = 25 to test the hypothesis that the mean of the distribution is 10.  You construct the test statistics for the Wald, Likelihood Ratio, and the Lagrange multiplier tests and find that they are all numerically different.

a. What is the distribution of these test statistics?

b. How do you account for the fact that they are different numerically?  
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