. Using the data in SLEEP75 (see also Problem 3 in Chapter 3), we obtain the

estimated equation N(\t( hQVQ Lm)khqm

—

sleep = 3,840.83 — .163 totwrk — 11.71 educ — 8.70 age 6104 841 425
(235.11) (.018) (5.86)  (11.21)
+.128 age® + 87.75male
(.134) (34.33)

n 706, R? = .123, R® = .117.

The variable sleep is total minutes per week spent sleeping at night, totwrk is
total weekly minutes spent working, educ and age are measured in years, and

male is a gender dummy.

i. All other factors being equal, is there evidence that men sleep more
than women? How strong is the evidence?
The coefficient on male is $3.35  So @ man is estimatedl fo sleep almgst ane
and one -half haues More per week than a campgrable woman.

Further, tmge = 2‘1.7;5 % 2.56 , Which i¢ cloe +o the 17 critical yalwe
33
ogainst 4 two-Sided alternative (Qbaut 2.5%). Thys, the evidene

for a gender differential is fairly shrong.

ii. Is there a statistically significant tradeoff between working and sleeping?
What is the estimated tradeoff?

The t shatistic on totwrk is - SGE v -9.06 , which is very Shatistically
signifi cant . The coefficient implies thaf one more haur of wWork (60 mMing)
is assoCiated with .163(60) ¥ 9.8 minutes less Sleep.

iii. What other regression do you need to run to test the null hypothesis
that, holding other factors fixed, age has no effect on sleeping?

F= (R’L\)\r —er) /CS
(1-8%)/ (n-u-1)




8. Suppose you collect data from a survey on wages, education, experience, and
gender. In addition, you ask for information about marijuana usage. The
original question is: “On how many separate occasions last month did you
smoke marijuana?”

i. Write an equation that would allow you to 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 to change wage by x%.”

« To ke able fo nfevpret the variakles in thal way, we need
10 byild q log-linedr madel. The regression e%\)qhon
would look like that:

log (WagR) = Bo * BaMAKUNA - WAGR + g, education + By eXperience +{, gender + U

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

e WQ need to odd an inferachon variqele erween the gender
and the mqr'\jucmq variobles . The new regression equation
would ook like that:

log (wage) = Po+ B marjuna _Lsage + £, edvcation + byexperience + §,qunder + 3, 9ender . martjuna _usagR + W

* To test whether there are differences in Hie effects of drug viage for men
and women | we could Test the fullowing hypothesis with q t-fest
Hoi 0, =0 Hy 6,L¢0
* To perform the t-fest, we \yuld firsk need to calcylate the t-shatistic
with Hhe Fo\\om'mcb formyla
t = 9ender xmarijuna - 0
/Jn

e W would then look for the critical valve kased an (4 -a/2) Pem@nh'le
inthe t distrilution with n-1 degree of freedom. If the qoSolure
\loe OF the t-Shatistic is greater then the Critical valye , We

would Frem rRject W,




lii. Suppose you think it is better to measure marijuana usage by putting
people into one of four categories: nonuser, light user (1 to 5 times per
month). moderate user (6 to 10 times per month). and heavy user (more
than 10 times per month). Now, write a model that allows you to
estimate the effects of marijuana usage on wage.

* Intrporating this change into the model in Q) , W Lauld hove:
log(waxR) = B, + B,educakion + P, erperienc® + & gender + S light —USer
+ §,moderate _user + J.neowy —user + W

o It is now gy to estimate sqch of the coefficients by running
the vegresgian novrmally.

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

o WR wuld heed to fest the following (i.e. We want to test whether
doite 2, delta3 and delfad ar together jainfly Significant) |
wiing o F-test:

H,: 3,=0 and 8,50 and &4 =0

H,: H, i§ false
. Let’s call the tadel in (i) the "unvestricted model”.
The " testricted model * yyould then be:
loglwage) = B, + Py edycation + pgexperience + d,gender 4+
o We then calculate tne F-Skatistic , using the follaing formgla:

53R regtricted - SSR““%‘“”CM
SSRUnresl*ric\-ed/(h- K-1)
there % - memiey of restrichons = 3 (beause e tost fhree parameter)
K = number of variables in the unresfricted madel =6
e We would Then lre\'\ed Ho if the F-statisticis highev than the
ochicol yolue (based any the Fisher djstri oution at dq:% . dy° h+1)




v. What are some potential problems with drawing causal inference using
the survey data that you collected?

The survey daty migh’r have multiple proklems that woyld make it non presentytive
of the populakion. One of the kiggest isSues iy sRIf-Selection and sacial desirakility
biag. In the cae of this Study, we Could expedt far example individuals to volyntavily
Qv vhconsciousl\,) report fower values thah their actual mgr J‘unq congymption,

by fear of looking like an addict/ junkie (social desirability). Other iscues might
be linked to the way the data thas been collected. For example, it the survey s
been Conducted N 0 particylar area or at q parti cular time of the day , the
YQSPO“C\“\\'S W\l%h\' net ke a truly random Sample of the populq Hoh ; this will be
e R far eKample if the Survey is canducked by phone durlng the day,
ab fimes when the octive populahian is aF work (which would result in

in o overiepresentation of uneMployed people , housewive?, retireq Pegp)qu—c_‘)
Toere are of Course mqny other response bias Hat cauld make the dah inaceorote,
sodh a¢ the acquiescence lag,

11. The following equations were estimated using the data in ECONMATH, with
standard errors reported under coefficients. The average class score,
measured as a percentage, is about 72.2; exactly 50% of the students are

male; and the average of colgpa (grade point average at the start of the term)
is about 2.81. _ _
score = 3231 + 14.32 colgpa
(2.00) (0.70)
n = 856, R* = 329, R* = 328.

Scoré = 29.66 + 3.83 male + 14.57 colgpa
(2.04) (0.74) (0.69)
n = 856, R* = 349, R* = .348.

.,

scoré = 30.36 + 2.47 male + 14.33 colgpa + 0.479 male- colgpa
(2.86) (3.96) (0.98) (1.383)
n =856, R* = 349, R* = .347.

——
score = 30.36 + 3.82 male + 14.33 colgpa + 0.479 male-(colgpa — 2.81)
(2.86) (0.74) (0.98) (1.383)
n = 856, R* = .349,R* = .347.
i. Interpret the coefficient on male in the second equation and construct a
95% confidence interval for B,.4e. Does the confidence interval exclude

2007 when wale inoewe by 1 people, the scure will increase b 5 g3 porcont.

IAY
tnale @ P ale ‘Bmle

$.€.B e 0.078
= -5.%?) = O

074 .
=G.1%

95 Confidence interval = G5y, level of significance
one Side = 0.025
= (.5-0.029
= 0.475 + 1.96



ii. In the second equation, how come the estimate on male is so
imprecise? Should we now conclude that there are no gender
differences in score after controlling for colgpa? [Hint: You might want to
compute an F statistic for the null hypothesis that there is no gender
difference in the model with the interaction.]

iii. Compared with the third equation, how come the coefficient on male in
the last equation is so much closer to that in the second equation and
just as precisely estimated?



