
1. (10 points) You are conducting an empirical investigation into the prices of houses in a
single large metropolitan area. The sample data consist of 88 observations on the following
observable variables:

Pi = the selling price of house i, in thousands of dollars;

HSi = the house size of house i, in hundreds of square feet;

Y Si = the yard size of house i, in hundreds of square feet;

DCi = a dummy variable defined such that DCi = 1 if house i is a colonial-style house, and
DCi = 0 if house i is not a colonial-style house.

Your research assistant estimates two alternative regression models of house prices on the
sample of N = 88 observations for recently sold houses in a single large metropolitan area.

The estimation results for the two models are given below.

Model 1

Pi = �1 + �2HSi + �3Y Si + �4DCi + Ui

OLS Estimates of Model 1

bPi = �5.295 + 13.236 HSi + 0.211 Y Si + 19.123 DCi

se = (24.772) (1.136) (0.064) (13.898)

(Eq.1)

RSS = 302, 371 TSS = 917, 855 N = 88
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Model 2

ln(Pi) = ↵1 + ↵2ln(HSi) + ↵3ln(Y Si) + ↵4DCi

\ln(Pi) = 2.639 + 0.750 ln(HSi) + 0.168 ln(Y Si) + 0.066 DCi

se = (0.244) (0.081) (0.038) (0.043)

(Eq.2)

RSS = 2.843 TSS = 8.018 N = 88

1.1 (2.5 points) Interpret each of the slope coe�cient estimates �2 and �4 in regression
model 1 (Eq.1).

1.2 (2.5 points) Interpret each of the slope coe�cient estimates ↵2 and ↵4 in regression
model 2 (Eq.2).
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1.3 (5 points) Use the estimation results for regression model 1 to test the individual sig-
nificance of each of the slope coe�cient estimates �2 for HSi and �4 for DCi . For each
test, state the null and alternative hypotheses, and show how you calculate the required test
statistic. Which of these two slope coe�cient estimates are individually significant at the 5
percent significance level?
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1.4 (5 points) Use the estimation results for regression model 1 to test the joint significance
of all the slope coe�cient estimates at the 1 percent significance level (i.e., for significance
level ↵ = 0.01).
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1.5 (5 points) Use the estimation results for regression equation model 2 to test the propo-
sition that ↵2 > ↵3 , i.e., to test the proposition that the marginal e↵ect of ln(HSi) on lnPi is
greater than the marginal e↵ect of ln(Y Si) on lnPi at the 5 percent significance level. [Note:
cov(↵2,↵3 ) = -0.001]
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2. (15 points) Consider the following model for the % students satisfactory of 4th grade
math from 1692 schools in Thailand :

math4 = �1 + �2lunch + �3ln(enroll) + �4ln(exppp) + u

(Eq.3)

where
math4 = % students satisfactory of 4th grade math

lunch = % students eligible for free or reduced lunch

enroll = school enrollment

exppp = expenditures per pupil

Table 2.1 reported the regression results of Eq.3

Note:
lenroll=ln(enroll)
lexppp =ln(exppp)
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2.1 (3 points) Interpret carefully each of the slope coe�cient estimates �2 and �3 in Table
2.1

Now, consider the following Stata command:

predict yhat if e(sample)

predict e if e(sample), resid

gen esquare = e2

scatter esquare yhat

Figure 2.1 The relationship between u2
i and Ŷi from the regression results of Eq.3
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2.2 (4 points) From the figure 2.1, is there the problem of Heteroskedasticity? Why or
Why not?

Now, consider the following tests:

Test 1: Bruech-Pagan test

Test 2: White’s test
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2.3 (8 points) According to Bruech-Pagan test and White’s test, does heteroskedasticity
arise? Fully explain with statistical supports at the 5 percent significance level (i.e., for
significance level ↵ = 0.05)
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3 (15 points) consider the following model:

bwghtlbs = �1 + �2cigs + u

(Eq.4)

where the dependent variable, infant birth weight in pounds (bwghtlbs), and an explanatory
variable, average number of cigarettes the mother smoked per day during pregnancy (cigs).
The following simple regression was estimated using data on n=1,388 births:
Table 3.1

Since higher income generally results in access to better prenatal care, as well as better
nutrition for the mother, we therefore added one more explanatory variable, annual family
income (faminc) to the Eq.4. The new result is reported as below:

Table 3.2

bwghtlbs = �1 + �2cigs + �3faminc + u

(Eq.5)
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3.1 (5 points) How would you choose between the Eq. 4 and Eq. 5 ? Which statistical
test would you use to answer this question ? Show the necessary calculations.
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Next, we extend the model in Eq.5 to allow infant birth weight in pounds (bwghtlbs) to de-
pend on the average price of cigarettes (cigprice) and the cigarette taxes (cigtax). Therefore,
we obtain the following result:

Table 3.3

Table 3.4

corr bwghtlbs cigs faminc cigtax cigprice
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3.2 (7 points) Is there multicollinearity in regression result Table 3.3? How do you know?
Provide full explanation to award the full point.

3.3 (3 points) How do you describe OLS estimators when multicollinearity exists? Do they
satisfy ”BLUE” properties? Specify a remedial measure.
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4. (20 points) Consider the Static Phillips curve model that explained the inflation-

unemployment trade-o↵ in the United States given by:

inft = �1 + �2unemt + ut

(Eq.6)

where:
inf is the annual inflation rate.

unem is the unemployment rate.

The estimation result using the data from 1948 to 2003 (with 56 observations) is reported
as below:

Table 4.1 the regression results of Eq.5

Final Exam: EE 325: Introductory Econometrics—page—15



4.1 (5 points) Based on the Phillips curve theory, what should be the expected sign of
�2 of Eq.5? Compared with the estimation result in the table 4.1, do we get the result as
expected from the Phillip curve theory? Why? Test the individual significance of the slope
coe�cient estimates �2 at the 5 percent significance level (i.e. ↵ = 0.05)
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Now, consider the following stata command:

predict e if e(sample), resid
gen uhat = e
gen esquare = e2

scatter uhat L1.uhat

Figure 4.1

4.2 (5 points) From the figure 4.1, is there the problem of Autocorrelation? Briefly explain
how you detect it.
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Test 4.1

4.3 (5 points) Based on the test 4.1, Is there positive serial correlation in the disturbances
at the 5 percent level of significance? Show your work to receive full credits.
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Table 4.2

4.4 (5 points) Given Durbin-Watson result on question 4.2, is it necessary to perform the
regression in Table 4.2 instead of Table 4.1? Why?

Final Exam: EE 325: Introductory Econometrics—page—19



5 (20 points) Consider a wage determination model as follows:

log(wage) = �1 + �1edu + �2exper + �3tenure + �4married

�5black + �6south + �7urban + u

(Eq.7)

where educ, exper, and tenure are all relevant productivity characteristics. Married, black,
south, and urban are qualitative variables.
Married =1 if married,
black = 1 if black,
south=1 if living in the south,
and urban =1 if living in urban.

The estimation result is reported as below:
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5.1 (8 points) Holding other factors fixed, what is the approximate di↵erence in monthly
salary between blacks and nonblacks? Is this di↵erence statistically significant at the 5
percent level of significance? Show your work to award the full point.
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Next, we extend the original model to allow the return to education to depend on race by
adding the interaction “blackeduc” to the equation and obtain the following result:

Note: blackeduc = black*educ

5.2 (6 points) Interpret the coe�cient of blackeduc. Set the hypothesis testing and test
whether the return to education does depend on race at the 1 percent level of significance.
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Again, start with the original model, but now allow wages to di↵er across four groups of
people: married and black, married and nonblack, single and black, and single and nonblack.

Let us choose the base group to be single, nonblack. Then we add dummy variables: mar-
rnonblck, singblck, and marrblck for the other three groups. The result is
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5.3 (6 points) What is the estimated wage di↵erential between married blacks and married
nonblacks?

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