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(Due Date: December 4 in Class)

[1] Exercise 6.6 (By using an analysis similar to the one we had in class using the arrows).

[2] Exercise 6.8

[3] Let Ct be consumption and Xt be a predictor of consumption. Suppose you have quarterly
data on C and X. Let D1t, D2t, D3t, D4t be dummy variables such that Dit takes the value
1 in quarter i and 0 otherwise, i = 1, 2, 3, 4. Which of the following, if any, suffer from
perfect multicollinearity and why?

a) Ct = α+ βXt + γ1D1tXt + γ2D2tXt + γ3D3tXt + γ4D4tXt + ut

b) Ct = α+ βXt + γ1D1tXt + γ2D2tXt + γ3D3tXt + γ4(1−D1t −D2t −D3t)Xt + ut

c) Ct = α+ δ1D1t + δ2D2t + γ1D1tXt + γ2D2tXt + γ3D3tXt + γ4D4tXt + ut

d) Ct = α+ δ1D1t + δ2D2t + βXt + γ1D1tXt + γ2D2tXt + γ3D3tXt + ut

[4] a) In models (a)-(d) of the previous question, what are the slope coefficients of Xt in
each of the 4 quarters?

b) Suppose you estimate model (c) and wrote down the estimated slope coefficients
for Xt in each of the 4 quarters. You then estimate model (d) and write down the
estimated slope coefficients for Xt in each of the 4 quarters. Do your estimates
change? Why or why not?

[5] Determine whether the following are true or false and explain why:

a) Adjusted R2 can be negative.

b) Adjusted R2 can be larger than 1.

[6] Exercise 7.6

[7] Exercise 7.8

[8] Exercise 7.9

[9] The following multiple regression model is used to study the tradeoff between time spent
sleeping and working and to look at other factors affecting sleep

sleep = β0 + β1totwork + β2educ+ β3age+ u

where sleep and totwork (total work) are measured in minutes per week and educ and
age are measured in years.

The estimated regression is the following:

ŝleep = 3, 638
(112.28)

− 0.148
(0.017)

totwork − 11.13
(5.88)

educ+ 2.20
(1.45)

age, n = 706, R2 = 0.113 (I)

Standard errors are presented in parentheses under the estimated intercept and slope
coefficients.
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a) If a 35 years old individual with 14 years of education works five more hours per
week, by how many minutes is sleep is predicted to fall?

b) Is either educ or age individually significant at the 5% level against a two-sided
alternative?

c) Dropping educ and age from the model and reestimating it gives

ŝleep = 3, 586
(38.91)

− 0.151
(0.017)

totwork, n = 706, R2 = 0.103 (II)

Are educ and age jointly significant in the original regression at the 5% level? Justify
your answer, i.e. state null and alternative hypothesis and compute the test statistic
and conclude the test.

d) Does including educ and age in the model greatly affect the estimated tradeoff be-
tween sleeping and working?

[10] a) Suppose that a researcher claims that the results in regression (II) are inconclusive
because of an omitted variable bias. Say there is indeed a variable Z that is negatively
correlated with totwork and positively correlated with sleep. Explain under what
conditions the researcher might be right.

b) Why R2 in regression (I) is higher than the one in regression (II)? If this is a general
result, explain why?

[11] Let Ct be consumption, Yt be disposable income and Zt be short-term interest rates.
Suppose you have quarterly data on C, Y and Z. Let D1t, D2t be dummy variables such
that D1t = 1 in the first half of the year (first two quarters) and 0 otherwise and similarly
D2t = 1 in the second half of the year and 0 otherwise. Which of the following, if any,
suffer from perfect multicollinearity and why?

a) Ct = α+ β1Yt + β2Zt + γ1D1tYt + γ2D2tYt + ut

b) Ct = γ1D1t + γ2D2t + β1Yt + β2Zt + ut

c) Ct = α+ β1 log Yt + β2 logZt + β3 log(YtZt) + γ1D1tYt + ut

d) Ct = α+ β1Yt + β2Zt + γ1D1tZt + γ2D2tZt + γ3(1−D1t −D2t)Zt + ut

[12] Suppose the production function of firm i is given by the following expression

Fi = AKβ1
i H

β2
i Lβ3i

where A is a constant and Ki, Hi and Li denote capital, labor, and land, respectively,
used by firm i to produce output Fi.

The production function is called Constant Returns to Scale (CRS) if β1 + β2 + β3 = 1.

Suppose we have data {Fi,Ki, Hi, Li}300i=1 from n = 300 firms.

a) Describe how you would test whether the production function is CRS using a t test.

b) Describe how you would test whether there is a statistically convincing evidence that
β1 + β2 > 0.8 using a t test.
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c) Test

H0 : β1 = β2 and β3 = 0.3

H1 : either β1 6= β2 and/or β3 6= 0.3

Your answer in parts a) through c) should clearly include: the hypothesis; how you
would transform the model to test the required hypothesis; which test you would use
and how you would compute the components of this test; and finally how would decide
to reject H0.
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