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1 (20 points) You are conducting an econometric investigation into the hourly wage rates
of female and male employees in the San Francisco metropolitan area.
The sample data consist of observations for 13,118 employees on the following variables:

ln(Wi) = the natural log of hourly wage rate of the i-th employee, in dollars per hour;

EDi = years of formal education completed by the i-th employee, in years;

AGEi = age of the i-th employee, in years;

Femalei = dummy variable defined such that Female=1 if the i-th employee is female and
Female=0 if the i-th employee is male;

The regression model you propose to use is.

Model1:

ln(W)i = β1 + β2EDi + β3AGEi + β4AGE2
i + β5EDiAGEi + β6Femalei + ui

(Eq.1)

However, your friend suggest you to extend the original model to allow the interaction term
between the female variable and other variables by adding the “FemaleiEDi” “FemaleiAGEi”
“FemaleiAGE2

i ” “FemaleiEDiAGEi” to the equation. The new model is

Model2:

ln(W)i = β1 + β2EDi + β3AGEi + β4AGE2
i + β5EDiAGEi + β6Femalei

+β7FemaleiEDi + β8FemaleiAGEi + β9FemaleiAGE2
i + β10FemaleiEDiAGEi + ui

(Eq.2)

where the βj (j=1,2,3,...,10) are regression coefficients and ui is a disturbance term.
Using the sample data describe above, your group computes OLS estimates of regression
equation model1 and model2 . For each of the sample regression equations estimated on
the sample data, the following table contains the OLS coefficient estimates (with estimated
standard errors in parentheses below the coefficient estimates) and the summary statistics
RSS (residual sum-of-squares), TSS (total sum-of- squares), and N (number of sample ob-
servations).
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Table 1. OLS Sample Regression Equations for ln(W )i (standard errors in parentheses)

Model 1 Model 2
Intercept (β1) −18.93 −23.07

(3.013) (3.918)

EDi(β2) 0.3359 0.0137
(0.1472) (0.1906)

AGEi(β3) 1.263 1.436
(0.1088) (0.1436)

AGE2
i (β4) −0.0155 −0.0176

(0.001029) (0.001387)

EDi(β5) 0.02732 0.03656
(0.003424) (0.004385)

Femalei(β6) −6.551 1.416
(0.1962) (6.077)

FemaleiEDi(β7) − 0.6049
(0.298)

FemaleiAGEi(β8) − −0.2699
(0.2186)

FemaleiAGE2
i (β9) 0.00303

(0.002054)

FemaleiEDiAGEi(β10) −0.01935
(0.006962)

RSS= 1,638,981.08 1,613,827.86

TSS= 2,159,012.05 2,159,012.05

N= 13,118 13,118

1.1(4 points) Based on the regression result of Model 1 on table 1, interpret carefully each
of the slope coefficient estimate β2.
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1.2(4 points)Based on Model 1, holding other factors fixed, what is the approximate
difference in the hourly wage rates of female and male employees in the San Francisco
metropolitan area? Is this difference statistically significant at the 5 percent significance
level?

1.3(4 points) Calculate the value of an appropriate goodness-of-fit measure (R2 and adjusted-
R2) for each of the sample regression equations model1 and model 2 in the table. Which
of the two sample regression models provides the best fit to the sample data? State the
drawback of using R2 to be a goodness-of-fit measure.
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1.4(8 points) State the coefficient restrictions that regression of Model 1 in the table
imposes on regression of Model 2. Explain in words what the restrictions mean.

Use the estimation results given in the table to perform a test of these coefficient restrictions
at the 5 percent significance level (i.e., for significance level α = 0.05). State the null and
alternative hypotheses, show how you calculate the required test statistic.

State the decision rule you use, and the inference you would draw from the test.

Based on the outcome of the test, which of the two regression models would you choose,
Model (1) or Model (2)?
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2 (15 points) Consider the a simple model of labor demand as follows:

You are conducting an empirical investigation the labor demand of Belgian firms . The sam-
ple data consists of 569 firms that includes information for 1996 on the following variables:

ln(labor) =natural log of total employment (number of worker);

ln(capital) = natural log of total fixed assets (in million euro);

ln(wage) =natural log of total wage costs divided by number of workers (in 1000 euro);

ln(output) = natural log of output (in million euro);

Your research assistant estimates a following regression model :

ln(labor)i = β1 + β2ln(wage)i + β3ln(output)i + β4ln(capital)i
(Eq.3)

The estimation results for the model Eq.3 are given below.

Table 2.1 the regression result of model Eq.3
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2.1 ( 5 points) From the table 2.1, fill in the information in boxes.

What is the d.f in box 1?

What is the sum of square in box 2?

What is the F-value in box 3?

What is the t-value in box 4?
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Now, consider the following Stata command:

predict yhat if e(sample)

predict e if e(sample), resid

gen esquare = e2

scatter esquare yhat

Figure 2.2 The relationship between u2i and Ŷi from the regression results of Eq.3
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2.2 (2 points) From the figure 2.2 , is there any problem of Heteroskedasticity? Why or
Why not?

Now, consider the following tests:

Test 1: Bruech-Pagan test
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2.3 (4 points) According to Bruech-Pagan test , does heteroskedasticity arise?
Conduct LM-test for checking heteroscedasticity at the 5 percent significance level (i.e.,
for significance level α = 0.05)
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Test 2: White-test
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2.4 (4 points)
Based on Test2: White-test, does heteroskedasticity arise? Conduct LM-test for checking
heteroscedasticity at the 5 percent significance level (i.e., for significance level α = 0.05)
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3. (15 points) This empirical illustration is based on the Puerto Rican employment rate,
minimum wage, and other variables used by Castillo-Freeman and Freeman (1992) to study
the effects of the U.S. minimum wage on employment in Puerto Rico.
A simplified version of their model is :

ln(prepopt) = β1 + β2ln(mincovt) + β3ln(usgnpt) + ut,

(Eq.4)

where,
prepop: the employment rate in Puerto Rico during year t ;
usgnp: real U.S gross national product (in billions of dollars);
mincov: the importance of the U.S. minimum wage relative to average wages in Puerto Rico;

Using the data for the years 1950-1987, the estimation result is reported as below:

Table 3.1 the regression result of the effects of the U.S. minimum wage on em-
ployment in Puerto Rico
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3.1 (2 points) Based on the result in Table 3.1, interpret carefully the slope coefficient
estimate β2.

Now, consider the following stata command:
predict uhat,resid
twoway (scatter uhat year) (line uhat year)

Figure 3.1
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3.2 (2 points) From the Figure 3.1, is there the problem of autocorrelation? If yes, positive
or negative autocorrelation ? Briefly explain how you detect it.

Test 3.1 Testing the AR(1) in disturbances of model Eq.4
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3.3 (4 points) Based on the Test 3.1, Is there positive serial correlation in the distur-
bances at the 5 percent level of significance? Show your work to receive full credits.
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Test 3.2 Testing the AR(1) in disturbances of model Eq.4

3.4 (4 points) Based on the Test 3.2, Is there positive serial correlation in the distur-
bances at the 5 percent level of significance? Show your work to receive full credits.
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Table 3.3 New regression result of the effects of the U.S. minimum wage on
employment in Puerto Rico
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3.5 (3 points) Given Durbin-Watson result on Test 3.2, is it necessary to perform the
regression in Table 3.3 instead of Table 3.1? Why?
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4. (25 points) Give the complete answers to the following questions:

4.1 (5 points) What is the Variance Inflation factor (VIF)?

4.2 (5 points) How can we apply the VIF to measure of multicollinearity?

Final Examination 1/2016 EE 325: Introductory Econometrics—page—20



FINAL EXAMINATION: SEMESTER 1/2016
Seat No................................
ID.No...................................

4.3 (15 points)State with reason whether the following statements are true, false, or
uncertain

4.3.1 (5 points)Ceteris paribus, the higher the VIF is, the larger the variances of OLS
estimators.

4.3.2 (5 points)You will not obtain a high R2 value in a multiple regression if all the par-
tial slope coefficients are individually statistically insignificant on the basis of the usual t test.
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4.3.3 (5 points)If multicollinearity between two independent variables occurs, you should
drop one of those independent variables from the model.
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5. (25 points) Give the complete answers to the following questions:

5.1 (5 points)Based on OLS assumptions concerning properties of residual term, what prob-
lems can occur in case of cross-sectional data and time series data? and which assumptions
are violated?

5.2 (5 points) What are the consequences of autocorrelation problems?
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5.3 (10 points) How can we determine whether autocorrelation problem occurs and how
to solve the problem?

5.4 (5 points) If the estimated results involve with multicollinearity and autocorrelation
problems, which problem should be solved first? why?

—————————————————The End of Exam———————————————
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