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ﬂ 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%.”

Joy (wage) = Pot prudage t paedut + faexper t Peexperts Py lemale tu
Jo, 100 Py iy the percentage changt in wWolgt, when murijvna uag ritt by 4 timg pcr Mon th

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?

log twage) = Botprudugt + QLedud t Paexper + phexper® tPyfemqrg + Py female - usage + y

Ho  Pe =0
Hy = po 40
ii. 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.

Jgroups wier o (@) lrgntwaer  lghtusey
mode uwier t Mmodyser
) htavy vier " hyyustr

log (wagt) = pot b lghtuier t famoduier 4 §3 hvywier t p2edvt + Pyesper + prexper®
b psiemgle tu



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 ¢ §a =8y = ds =0

tojal of § * 8 redbrictiond
Wt dample Jive
df = unresrricted modey

Thui, we Obrain Fq -y didfribution (the critical galve comd from)

v. What are some potential problems with drawing causal inference using

the survey data that you collected?

the. potenrial prodlems art daciord edptoially - lamily bt Uy round tht art

cAirt(,H\a atiect wyses and corrtluttdl with marijuana wigyt - We are wegpn on

the impack of an inivtdeal's drig winge on +heir wiia Jo we might wont 1o hold

Other cahio\mo\fng favtord tixed. W cold dtiempt to qather informy bon on rtleven

bewha rovnd informdtyon

’l'\) 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.

——

(2.00) (0.70)
n = 856, R* = 329, R*

score = 29.66 + 3.83 male
(2.04) (0.74)
n = 856, R* = .349, R?

@ Scoré = 30.36 + 2.47 male

(2.86) (3.96)
856, R? = .349, R?

n

@ﬁor\e 30.36 + 3.82 male
(2.86) (0.74)
n = 856, R? = .349. R?

-+

+

.328.

14.57 colgpa
(0.69)

.348.

14.33 colgpa + 0.479 male - colgpa
(0.98) (1.383)
.347.

14.33 colgpa + 0.479 male-(colgpa — 2.81)
(0.98) (1.383)
.347.



Interpret the coefficient on male in the second equation and construct a
95% confidence interval for 8,,4. Does the confidence interval exclude

zero?

oo mule © .13
Th, 957 confidence interoml for 5 huly
a PAJ‘“'H&(ij) , ﬁ:[ LA fe( §)]
(3 (0.94) LS fla(eae)]
1.9, §.LroY

The wnbinence nlevval exclvde (.

// (/~

(46 ) [.aL

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.]

Ho | PMQIC/ 0 Hoo PMqle'wlwo) =0
Fz(Rur-Ry1/%
[1~K2mr]/ch'lt“')

0.34¢-0.304 , §re-3-!
l 1-0.5¢¢

)

T

19.09

Film : 3.00, Nt 13,09 79.00 do | rejevted Ho fhut thur v ho spndey difkrtny

in moapl ab 570y hcant (endl



(‘,OMPUH’,Y‘ Gvedtions

@ i. Consider the equation

colgpa = By + Bihsize + Bahsize® + Bshsperc + Bysat
+B5 female + Bgathlete + u,

™~
where colgpa is cumulative college grade point averag@ is size of

high school graduating class, i; hsperc is academic
in graduating classs combineé SAT Scorg' female is a

binary gender variable; and atlilete is a binary variable, which is one for

student-athletes. What are your expectations for the coefficients in this
equation? Which ones are you unsure about?

fhert, ar fome tntraling of heperC ang fat on Uy iy & athler.
o The frudent athletes wovld b pr -

o Th, ooelfittont in He equapon can I me abovt what facker 15 deflor v

WOkl For thampl in part (1) athlete oo botitr on graaing tom pavley

with oty vanudle

0 Whury ¢ P anl F’L ance Hy e of g)muvmh'm‘ wh e myA and Femgly

with dliernt 6PAs . No clgnr tnformamiion obwt %m\ou,v thut fw vtgrmlcm i part Cir)

mdn'Y inclveu, e spectfiv oom ot o hive, .



ii. Estimate the equation in part (i) and report the results in the usual form.
What is the estimated GPA differential between athletes and
nonathletes? Is it statistically significant?

. reg colgpa hsize hsizesq hsperc sat female athlete
Source SS df MS Number of obs = 4,137
F(6, 4130) = 284.59
Model 524.819305 6 87.4698842 Prob > F - 0.0000
Residual 1269.37637 4,130 .307355053 R-squared = 0.2925
Adj R-squared = 0.2915
Total 1794.19567 4,136 .433799728 Root MSE = .5544
colgpa Coef. Std. Err. t P> t| [95% Conf. Interval]
hsize P\ -.0568543 .0163513 -3.48 0.001 -.0889117 -.0247968
hsizesq pl .0046754 .0022494 2.8 0.038 .0002654 .0090854
hsperc p] -.0132126 .0005728 -23.07 0.000 -.0143355 -.0120896
sat M .0016464 . 0000668 24.64 0.000 .0015154 .0017774
female j .1548814 .0180047 8.60 ©0.000 -1195826 -1901802
athlete b -1693064 .0423492 4.00 0.000 .0862791 .2523336
_cons }‘\ 1.241365 -9794923 15.62 0.000 1.085517 1.397212

Colgpa 100 - 0.0562 hstze t0.00¢6 - o+ ooabmt
oM = 1 o.githine fo.00g) e oopppypn 101

10. mcm«\w 19 athle ke
0.0¢7

I\MW%I m%o.m

The GPA of akhlete i§ areund 0.169 pornt hightv Than honathlete.

AN
Cathieke = Puniee ~ Pathlets
&&F;\qmule,
0.16J - 0
0.04
= 4.0

1 stafistically signifiuant at ¢ .02



iii. Drop sat from the model and reestimate the equation. Now, what is the

estimated effect of being an athlete? Discuss why the estimate is
different than that obtained in part (ii).

. reg colgpa hsize hsizesq hsperc female athlete

Source SS df MS Number of obs = 4,137
F(5, 4131) = 191.92
Model 338.217123 5 67.6434247 Prob > F = 0.0000
Residual 1455.97855 4,131 .35245184 R-squared = 0.1885
Adj R-squared = 0.1875
Total 1794.19567 4,136 .433799728 Root MSE = .59368
colgpa Coef. Std. Err. t P>t [95% Conf. Interval]
hsize -.0534038 .0175092 -3.05 0.002 -.0877313 -.0190763
hsizesq .0053228 .0024086 2.21 0.027 . 0006007 .010045
hsperc -.0171365 .0005892 -29.09 0.000 -.0182916 -.0159814
female .0581231 .0188162 3.09 0.002 .0212333 .095013
athlete .0054487 .0447871 0.12 0.903 -.0823582 .0932556
_cons 3.047698 .0329148 92.59 0.000 2.983167 3.112229
. L
Coefhicent (uthlelt) * 0.008¢
.
(0. athlel . 0.049%
N\
batnll, *  Pathikt = Bathelek,
a
{18 Pathiek
> 0.008%-0
0.04%%y
= 0.1207

Y not flatisticyly nonificant sinee thert are no JAT Joor, T Lontro)

AthigHs Son 1§ lowdr than nonathlehes . Payt Ci) has dhowh that whon nt

inclva® §A1 gcort, arnled witl do deher than nonathjeR



iv. In the model from part (i), allow the effect of being an athlete to differ by
gender and test the null hypothesis that there is no ceteris paribus

difference between women athletes and women nonathletes. J/

no affieriney blw women uihleks

| Uholt, temalt nonutbhiek und women nohtthiLkos

fematn : femyle yihlek
Maleath . mult qthloN,
Malthwnuth © mak nonathbM

. gen femath= female==1& athlete==

. gen male=female==0

. gen maleath=male==1& athlete==

. gen malenonath=male==1& athlete==0

. reg colgpa hsize hsizesq hsperc sat femath maleath malenonath

Source SS df MS Number of obs = 4,137
F(7, 4129) = 243.88

Model 524.821272 7 74.9744674 Prob > F = 0.0000
Residual 1269.3744 4,129 .307429015 R-squared = 0.2925
Adj R-squared = 0.2913

Total 1794.19567 4,136 .433799728 Root MSE = .55446
colgpa Coef. Std. Err. t P> t| [95% Conf. Interval]
hsize - .0568006 .0163671 -3.47 0.001 -.0888889 -.0247124
hsizesq .0046699 .0022507 2.07 0.038 .0002573 .0090825
hsperc -.0132114 .000573 -23.06 0.000 -.0143349 -.012088
sat .0016462 . 0000669 24.62 0.000 .0015151 .0017773
femath -1751106 .0840258 2.08 0.037 .0103748 .3398464
maleath .0128034 .0487395 0.26 0.793 -.0827523 .1083591
malenonath -.1546151 .0183122 -8.44 0.000 -.1905168 -.1187133
_cons 1.39619 .0755581 18.48 0.000 1.248055 1.544324

mm) «o,um Thsivt 10 ,00%7 hsn‘w"~o.0132hspcvt

Jr 0 ombmr t 0. ﬁ”memmw 0. om mulwrh
00y 0.0y ¢ -0

—OASTW] tnoninth
0.0

RY - 0.2m)

Colpu

U hy



Th, C/olg,o(/l ft-&Mv‘oLecA that femqlt athloM 5 0195 that 1
MN,Y than 1enult nonuth) ek

it § 7. signi leant tgwg)

Mluﬁ oy . 0. 0%
twobde 5 0025 = 0.5-0.02) - 0.4} - 1.9b

{7 2.0) whtoh 1§ ftot h’(MH») fonihican) at s 7. lewel of Wonitican} ngaint

L Sined alfernuhng

) Dot the eiket of Jut on colypu ofitiey by Yondey
NOy Only tthiel, beluvi wheter | addw] Temalolal tp fhy Guuhon (n payt Cii)

o Liv), the reavlt will b4 tht sume. J'O‘ when | genruke femaWigt < yemdle - Sutt

. gen femalesat = female * sat

. reg colgpa hsize hsizesq hsperc sat female femalesat athlete 6 f N -
Emalosut * Plomaiiay - b kemaiesat
Source sS df MS Number of obs = 4,137 a
F(7, 4129) = 243.91 J'e/ pRM‘AMN‘"
Model 524.867644 7 74.981092 Prob > F = 0.0000 -
Residual 1269.32803 4,129 .307417784 R-squared = 0.2925 ¢ 0’00 00 [;J -0
Adj R-squared = 0.2913
Total 1794.19567 4,136 .433799728 Root MSE = .55445 0 ooo]lq'
< 0.4
colgpa Coef. Std. Err. t P>t [95% Conf. Interval]
= A LH '
hsize | -.0569121 .0163537  -3.48 0.001  -.0889741 -.0248501 TN,N, IJ it It, eviden(t “\1/\]’ TM
hsizesq .0046864 .0022498 2.08 0.037 .0002757 .0090972
hsperc -.013225 .0005737 -23.05 ©0.000 -.0143497 -.0121003
sat .0016255 .0000852 19.09 0.000 .0014585 .0017924 l } 'f }_6
female .1023066 -1338023 0.76 0.445 -.1600179 .3646311 Q’ e’(’t O} Sm‘. 0'\ ("olﬁv m dl r ﬁ\a
femalesat -0000512 .0001291 0.40 0.692 -.000202 .0003044
athlete .1677568 .0425334 3.94 0.000 .0843684 .2511452 M
_cons 1.263743 .0974952 12.96 0.000 1.0726 1.454887 %ﬂ\ r




