
Name Surname Student ID.
DUE DATE : Thursday 24, November 2016.

Assignment 5: ( 86 points)

I pledge to the Honor Code and to obey all rules for taking and performing homework as-
signments as specified by the course instructor.

Student Signature:
1. (25 points) Empirical Exercise :
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2. (25 points) Empirical Exercise: Heteroskedasticity Problem.

Consider the following model to explain sleeping behavior:

sleep = β1 + β2totwrk + β3age+ β4age
2 + β5yngkid+ β6male+ u

2.1 Use data in SLEEP75.xls to estimate the parameters of the above model.

2.2 Plot the diagram to show the relationship between ûi
2 and the estimated Yi from the

regression line Ŷi. What does this figure suggest about heteroskedasticity?

2.3 Compute the Breusch-Pagan test for heteroskedasticity by using LM-test version and
report your result. What do you conclude?

2.4 Compute the White-test for heteroskedasticity. Use the F-statistic version and report
your result. How strong is the evidence for heteroskedasticity?

2.5 Compute the heteroskedasticity-robust standard errors , then compare the usual OLS
standard errors with the heteroskedasticity-robust standard errors.
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3 (18 points) Consider the log monthly earnings equation as follows:

log(wage)i = β1 + β2educi + β3experi + β4tenurei + β5marriedi

β6blacki + β7southi + β8urbani + ui

(Eq.1)

where educ, exper, and tenure are all relevant productivity characteristics. Married, black,
south, and urban are qualitative variables.

log(wage)i =natural log of wage

educi =years of education

experi =years of work experience

tenurei =years with current employer

Marriedi =1 if married,

blacki = 1 if black,

southi =1 if living in the south,

urbani =1 if living in urban.

The estimation result model Eq.1 is reported as below:
Table 3.1 the regression result of model Eq.1
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3.1 (2 points) Write out the regression equation for log monthly earning based on model
Eq.1.

3.2 (4 points) Which of the coefficients are individually statistically significant at the 5
percent level of significance? State the critical value for hypothesis testing to receive full
points.
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3.3 (5 points) Holding other factors fixed, what is the approximate difference in monthly
earnings between black and nonblacks? Is this difference statistically significant?
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Next, we extend the original model to allow the interaction term between the married variable
and the black variable by adding the “marriediblacki” to the equation. The new model is

log(wage)i = γ1 + γ2educi + γ3experi + γ4tenurei + γ5marriedi

γ6blacki + γ7southi + γ8urbani + γ9marriediblacki + ui

(Eq.2)

The estimation result is reported as below:
Table 3.2 the regression result of model Eq.2

Note: marriedblack = married*black
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3.4 (4 points) Write out the regression equation for log monthly earning based on model
Eq.2. Does there appear to be a significant interaction effect among the new terms? Assess
this with respect to both the black dummy variable and their interaction term and explained
the results. What is the conditional expectation of log(wage)i for married blacks?
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3.5 (3 points) What is the estimated wage differential between married blacks and married
nonblacks?

Assignment 5: EE 325: Introductory Econometrics—1/2016–page—8



4 (18 points) To assess the feasibility of a guaranteed annual wage (negative income tax),
the Rand Corporation conducted a study to assess the response of labor supply (average
hours of work) to increasing hourly wages.The data for this study were drawn from a national
sample of 6,000 households with a male head earning less than $ 15,000 annually. The data
were divided into 39 demographic groups for analysis. Because data for four demographic
groups were missing for some variables, the data given in this example refer to only 35
demographic groups. Estimate the model Eq.3 reports in the Table 4.1

Hoursi = β1 + β2ratesi + β3ERSPi + β4ERNOi + β5NEINi

β6asseti + β7agei + β8DEPi + β9schooli + ui

(Eq.3)

where

Hoursi = average hours worked during the year

ratei = average hourly wage (dollars)

ERSPi = average yearly earnings of spouse (dollars)

ERNOi = average yearly earnings of other family members (dollars)

NEINi = average yearly nonearned income

assetsi = average family asset holdings (bank account, etc.) (dollars)

agei = average age of respondent

DEPi = average number of dependents

schooli = average highest grade of school completed
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The estimation result model Eq.3 is reported as below:
Table 4.1 the regression result of model Eq.3

4.1 (2 points) Write out the regression equation for model Eq.3.
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Table 4.2 the correlation matrix

4.2 (8 points) Is there evidence of multicollinearity in the data? How do you know?
Explain your answers in detail and state the critical value for hypothesis testing to receive
fully points. If there is the multicollinearity problem, what remedial action, if any, would
you take?
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Table 4.3 Variance Inflation Factors and Tolerance (VIF

4.3 (3 points) Explain the outcome of Variance Inflation Factors and Tolerance (VIF).
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4.4 State with reason whether the following statement are true or false.

a. (2.5 points) Despite perfect multicollinearity, OLS estimators are BLUE.

b. (2.5 points) In case of high multicollinearity, it is not possible to assess the individual
significance of one or more partial regression coefficients.
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