Analytical questions: 
Chapter 7: P1, P3, P8
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Computer problems 
Chapter 7: C1, C3, C4, C6
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06 Use the datain

P75 for this exercise. The equation of inerest is

slep = B + Btomwrk + Byeduc + Boage + Puage + Bamghid + 1.

() Estimate this equation separately for men and women and report the results in the usual form.
Are there notable differences in the two estimated equations?

(i) Compute the Chow test for equality of the parameters in the sleep equation for men and womer
Use the form of the test that adds male and the interaction terms male-totwrk, .., male-ynghid
and uses the full et of observations. What are the relevant df for the test? Should you reject the
null at the 5% leve

(i) Now, allow for a diferent intercept for males and females and determine whether the interaction
terms involving male are jointly significant.

() Given the results from parts (ii) and (iii), what would be your final model?
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Problems

1 Using the data in LIPS (s also Problem 3 in Chapier 3), we obtain the estimted equation

Sleep

384083 — 163 tonwrk — 1171 educ — 870 age
(235.11) (018) (580) (1121
+ 128 age? + $7.75 male

(139 (43)

=706, R = 123, R = 117,

‘The variable sleep is total minutes per week spent sleeping at night, fonwrk is total weekly minutes.
spent working, educ and age are measured in years, and male is a gender dummy.
@ Allother factors being equal, s there evidence that men sleep more than women? How strong.
is the ovidence?
(i) Is there a statistically significant tradeolT between working and slecping? What s the estimated
tradeofT?
(il) - What other regression do you need to run 1o test the null hypothesis that, holding other factors
fixed, age has no effect on sleeping?
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3 Using the data in GPA2, the folowing equation was estimated:

Sai = 1,028.10 + 19.30 hsize — 2.19 hsize* — 45.09 female

(629) (3.83) (.53) (429)
~ 169.81 black + 62.31 female-black
(1271) (18.15)

= 4137, R = 0858,

“The variablesat s the combined SAT score sze i iz of thestudent’s high school graduating class,
in hundreds, female i a gender dummy variable: and black s a ace dummy variable equal 0 one for
blacks, and ero olherwise.

() Isthere stromg cvidence that Asize shouldbe included inthe model? From thiscquation, what is
the optimal high school ize?

(i) Holding iz fixed, what i the cstimated diferencein SAT score between nonblack females
and nonblack mals? How sttistically significant i tis cstimaed differcnce?

(i) Whis the estimated difference in SAT score beteeen nonblack males and black males? Test
the null hypothesis that there is o difference between ther scores, aganst the alemative that
there is a diference.

() Whs the estimated diffeence in SAT score heteen black females and nonblack femals?
Whatwould you need t do o test whether th difference i staistcaly significant?
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8 Suppose you collect data from a survey on wages, education, experience, and gender. In addition, you
ask forinformation shout marijuana usage. The original question is: “On how many separate oceasions
last month did you smoke marijuana?”

(@) Write an equation that would allow you Lo estimate the effects of marijuana usage on wage,
‘while controlling for other factors. You should be able to make statements such as, “Smoking
marijuana five more times per month is estimated o change wage by x%."

(i) Write a model that would allow you o test whether drug usage has different effects on wages
for men and women. How would you test that there are no differences i the effects of drug
usage for men and women?

(i) Suppose you think it is better to measure marijuana usage by putting people into one of four
categories: nonuser, light user (1 o 5 times per month), moderate user (610 10 times per
month), and heavy user (more than 10 times per month). Now, wite a model that allows you to
estimate the effects of marijuana usage on wage.

(i) Using the model in part i), explain in detail how to tet the null hypothesis that marijuana
usage has no effect on wage. Be very specific and include a careful listing of degrees of
freedom.

() Whatare some potential problems with drawing causal inference using the survey data that you
collected?
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Computer Exercises

1 Use the data in GPAI for this exercise.
) Add the variables mothcoll and fathcoll o the equation estimated in (7.6) and report the results
i the usual form. What happens to the estimated effct of PC ownership? Is PC stll staistically
ificant?
tfor joint significance of mothcoll and fathcoll i the equation from part i) and be sure to
report the p-value.
(iii) Add hsGPA? 10 the mode from part (i) and decide whether this generalization is needed.

i)
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€3 A model that allows major league bascball player salary (o differ by position is
log(salary) = By + Byyears + Bygamesyr + Bbavg + Byhrunsyr
+ Byrbisyr + Borunsyr + Bofldperc + Ballstar
+ Bfrstbase + Boscrdbase + Bythrdbase + Byshristop

+ Bucatcher + u,
where outield is the base group.

e S e i e

ssion Analysis with Cross-Sectional Data

and outfielders carn, on

() State the null hypothesis that, controlling for other factors, cat
average, the same amount. Test this hypothesis using the data in MLB1 and comment on the
size of the estimated salary differenial.

(i) State and test the null hypothesis that ther
‘once other factors have been controlled for.

(i) Are the results from parts () and (i) consistent? If not, explain what is happening.

s no difference in average salary across positions,
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©4 Use the ds
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in GPA2 for this exer
Consider the cquation

colgpa = iy + Bihsize + Bisice + Bper + Psat
+ pfemale + Bathlee + u.

‘where colgpa is cumulative college grade point average; hsize i size of high school graduating
class, in hundreds; hsperc is academic percentile in graduating class; sat is combined SAT
score: female is a binary gender variable; and athlete i a binary variable, which is one for
student-athletes. What are your expectations for the coefficients i this equation? Which ones
are you unsure about?

Estimate the equation in part () and report the results in the usual form. What s the estimated
‘GPA differential between athletes and nonathletes? Is it statstially significant?

Drop sa from the model and reestimate the equation. Now, what s the estimated effect of being
an athlete? Discuss why the estimate is different than that obtained in part ).

In the model from part i), allow the effect of being an athlete o differ by gender and test the
null hypothesis that there s no ceteris paribus difference between women athletes and women
nonathletes.

Does the effect of sat on colgpa differ by gender? Justify your answer.





