Econ 466, Spring 2008
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Note: Answer all questions. Write clearly and legibly. Good Luck!!
1. This question is concerned with the value of homes in towns surrounding Boston. The output appears in Table 1. The variables are defined as follows:

VALUE = median value of owner-occupied homes in thousands of dollars,
CRIME = per capita crime rate,
NITOX = nitric oxide concentration (parts per million),
ROOMS = average number of rooms per dwelling,
AGE = proportion of owner-occupied units built prior to 1940,
DIST = weighted distances to five Boston employment centers,
ACCESS = index of accessibility to radial highways,
TAX = full-value property-tax rate per $10,000, and
PTRATIO = pupil-teacher ratio by town.
Table 1: Value of homes  (dependant variable Value) 
	Variable
	Coefficient
	Std error
	t-statistic

	Const
	28.41
	
	5.29

	CRIME
	-0.18
	
	-5.03

	NITOX
	-22.81
	
	-5.48

	ROOMS
	6.37
	
	16.23

	AGE
	-0.05
	
	-3.39

	DIST
	-1.33
	
	-6.67

	ACCESS
	0.27
	
	3.77

	TAX
	-0.01
	
	-3.34

	PTRATIO
	-1.18
	
	-8.44


(a) [5 points] Fill in the column for standard error.

(b) [12 points] Report briefly on how each of the variables influences the value of a home.
(c) [5 points] Test the hypothesis that increasing the number of rooms by one, increases the value of a house by $7000.

(d) [5 points] Test the hypothesis that reducing the pupil-teacher ratio by 10 will increase the value of a house by more than $10,000.

2. Consider the following estimated regression equation (standard errors (se) in parentheses):
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Rewrite the estimated equation and the se (as shown in (1)) that would result if 

(a) [3 points] All values of x were divided by 10 before estimation.

(b) [4 points] All values of y were divided by 10 before estimation. 

(c) [5 points] All values of y and x were divided by 10 before estimation.

(d) [6 points] What will happen to R2 in each of the above cases? Explain.

3.
Consider the following linear regression model 

[image: image4.wmf]01

ttt

YXu

bb

=++

, t =1, …, n 







(a) [3 points] In which case 
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 represents the elasticity of Y with respect to X? 
(b) [6 points] In which case this model represents the “linear probability model”? What are the disadvantages of the model? 

(c) [8 points] If E(ut) = 0 but V(ut) = 
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, t =1, …, n, what are the problems with the OLS estimator of 
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? How would you estimate 
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 in this model taking the above heteroskedasticity problem into account? Show all the necessary steps. 

(d) [9 points] Consider the model in (1). If E(ut) = 0 but the assumption that 
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Is the OLS estimator of 
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 unbiased? How would you estimate the parameters in (1) correcting for autocorrelation if (i) 
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 is known, and (ii) 
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 is unknown?  Show all the necessary steps in each case. 
4.
Suppose you want to estimate a wage equation for married women of the form
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(2)

where WAGE is hourly wage, HOURS is the number of hours worked per week, EDUC is years of education, EXPER is years of experience, and e is the error term. Your classmate observes that higher wages can bring forth increased work effort, and that married women with young children may reduce their hours of work to take care of them, so that there may be an auxiliary relationship such as 
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where KIDS is the number of children under the age of six in the woman’s household, and u is an error term. 

(a) [10 points] Write down the reduced form expression of the wage and hours equations in (2) and (3). 

(b) [4 points] Is the wage equation in (2) “identified”? Use both rank and order conditions.

(c) [3 points] Can the wage equation be estimated satisfactorily using the ordinary least squares estimator? If not, why not?

(d) [6 points] How would you test that HOURS in the wage equation is endogenous (correlated with e)? Explain the procedure.

(e) [6 points] Suggest an estimation procedure to estimate the wage equation that will take care of endogeneity of HOURS. Show how you will carry it out (step by step and NOT a computer command). 
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