Sathayo Chwldilok
HOn QWOoL kK 6 6104641060

Chopterg
3. Using the data in RDCHEM, the following equation was obtained by OLS:

e —
rdintens = 2.613 + .00030 sales — 0000000070 sales*
(429) (.00014) (.0000000037)
n = 32,R* = .1484.

i. At what point does the marginal effect of sales on rdintens become

negative?
Irdintens - .003-0.00000001% SalS = 0
3rfales cales - 0.003

0.0C0 00000 1Y
falef = 21,428. 5%

“Thepont margina! eFFRCE beCome negative & faler = 21, 428.§3

ii. Would you keep the quadratic term in the model? Explain.

Yes“, because tftut '-%‘2\0 . ~0.00000000%F - -1.89
— 0.00000Q003%
I‘Q(BQ)

the tegat 0 lerr than 2000 Fo, e pl'gh{F.'Cuht.

ii. Define salesbil as sales measured in billions of dollars:
salesbil = sales/1,000. Rewrite the estimated equation with salesbil and
salesbil® as the independent variables. Be sure to report standard
errors and the R-squared. [Hint: Note that salesbil* = sales®/(1,000)? ]

3rdintens - 2613 + 0-3050l05ki] - 0.0070 fo.lef o |?
(0.«29) (01Y4) (0.0037%)

n=32 , R =0 1484

iv. For the purpose of reporting the results, which equation do you prefer?

The Q.Cl),mfht{oh frons q{\Athl'Oh (i) 7P arier 0 Lead Locqwre I+ Contalnd
Fowlr zlrofy £he interpretation of 2 quxmtl'ov\f 1§ the Sam@ onCe
thR difFprent pcollP aye accounted For.
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SORRE

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

sleep = 3,840.83 — .163 totwrk — 11.71 educ — 8.70 age
(235.11) (.018) (5.86) (11.21)
+ .128 age? + 87.75 male
(.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 malR i 833§ o, men 1§ ftimated to
SIQQP nove plr week CompoarR o womQh.

tmall = 8338 ~2.¥6
3% 33

2.56 '
Cclofre to 1/ Critical volue

fo, £he QvIdRnCR (f Stirong.

=2.58 2.58

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

: -1.63 =~ -90g If ftoﬁcu']‘Ca[\\l pigniFitant

“ttoth'\/o(,k o o1

the CoRFFICIRNY impl @l thot 0ne more howr of work
0 (0.163)(60) & 9.8 minutef lerr pledp.

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?

£ha nul hypOthfo we ave ‘c&ftmg Ho: 53 : BLI~ 0
o pertricted vergion of thR veguereion whave a9l QgQ o
omitted oy CO\lCULIQtIV\9

- (RQ%V*QQV‘)
(4‘R2uu,) /(h'k‘ /”




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?”

() I09 (V\JO\gQ\l : BU *ngqgg ’LBQ eduC +\83QX)OQI/ +ﬁq_F@mcMQ

. 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%.”

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?

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.

. 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.

. What are some potential problems with drawing causal inference using

the survey data that you collected?
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(i) Tog (woge) = By “Byusage « B, €dUC +geX PR + B FOMOLIR + B MSAGR - famall

Git) Arfuming that thev 1 ho 1ntlracttion betwern feX and wragl

(v)

Totert Ho :F;E:o
Hu:ﬁg#o

log(woge) - Bot B4 ITght + B, modRUatR =g heavy t g, eolul gy Qxply Py Femall W

NoNn-wfQy 18 £he omiteeol CatRgovy

The nwll hypothesis 15 o gy By <p3= O

Peform Ftert which q=3 df =n-6-1

Rerpondents moy nob accurvately veport £helr marvijwano
WragQ out of Feov of Jegal| repuvlursion OF thoe maybe
omitted variablesr which @40, mine wo gl and woage.



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

) 6104641060
male; and the average of colgpa (grade point average at the start of the term)
is about 2.81.
Scoré = 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.
Score = 30.36 + 2.47 male + 14.33 colgpa + 0.479 male- colgpa
(2.86) (3.96) (0.98) (1.383) ii. In the second equation, how come the estimate on male is so
n = 856, R? = .349,R* = .347. imprecise? Should we now conclude that there are no gender

o differences in score after controlling for colgpa? [Hint: You might want to
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.

compute an F statistic for the null hypothesis that there is no gender
difference in the model with the interaction.]

i. Interpret the coefficient on male in the second equation and construct a lil. Compared with the third equation, how come the coefficient on maie In

95% confidence interval for Bmae. Does the confidence interval exclude the last equation is so much closer to that in the second equation and

zero? just as precisely estimated?

(f)lvxfgvpvQ&Q£y0h Fuf 1 el inereare  £he peorl will imcreare by 383

CT at 98] Confidenhee = 3.83+1.96(0 F4)
g L excluded bQCaure £he inteyval f otw 2.339 and $.280%

i) From Q%\Ao\tmm 33 Wl oy ML ottion touvn oG Ehe varioblds
SO £ RFLIm Ot 0n malQ haf oo lnig e £.0.

F-tQrt, o “Br:B3- 0 n Qg uaton 3
Hq : 0therwiprQ
F: (03%9-0320)/2 - 13.08

1034y
882

F(o.oy.,erz) S Joue

RQ)RCE Ho wlCaur? gender diffe, anClr avl Signfitant.

(1) bocaurd in £he Qqunokion Y vou i b l@ male¥ (Colgpa - 2.81)
hoar beRh SubbtroaCtedk andc e vRSwult vp clofr to 200 Aok
m oy @ pvQClTQ LS.



C4. Use the data in GPA2 for this exercise.
Sathayo Chuldilok

i. Consider the equation 6104641060

colgpa Bo + Bihsize + By hsize? + Bshsperc + Pysat

+Bs female + Bgathlete + u,

where colgpa is cumulative college grade point average; hsize is 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 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?

i. 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?

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).

. 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.

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

() By avR definitely e than 200 beCaure high rchool peveentile IS
A ned o that €W Fmaller £he numbblr the better the
ftudent do.

7 By 70 b@Caurl fAT £CovRY Coannot e negative.
¥ OthQL, CoQFACIontES avl wiheleor

({i) . 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 -.0568543 .0163513 -3.48 0.001 -.0889117 -.0247968
hsizesqg .0046754 0022494 2.08 0.038 .0002654 .0090854
hsperc -.0132126 0005728 -23.07 0.000 -.0143355 -.0120896
sat .00164¢64 0000668 24.64 0.000 .0015154 .0017774
female .1548814 0180047 8.60 0.000 .1195826 .1901802
athlete .1693064 .0423492 4.00 0.000 .0862791 .2523336
_cons 1.241365 .0794%23 15.62 0.000 1.085517 1.397212
PN (c-0F9) (0-016Y%) (0.00229) (0.0006) (0.00003%)

colgpo. = 1.241-0.SGA s 20 + G.0046§ hsu’%ez-oﬂzmpevc FQg.00165 fag

t 1. 00femall + 1.69 atilete
(0.018) (0-042)

N4,133  R': 0293

The totot = 169-0 & .02 Whith it ggnific ank
0.047
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(“ l.l\ . reg colgpa hsize hsizesq hsperc female athlete 610(-}-6 41060

Source Ss df MS Number of obs = 4,137
F(5, 4131) = 191.92

Model 338.217123 S 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 .093255¢
_cons 3.047698 .0329148 92.59 0.000 2.983167 3.112229

The coefficient an athell If uppvoxfmthl\l 0.0 1 £l cofP N wWhiCh
If not that signiAicant whewn Compar® to guertion (i) because £he
SAT SCove if nok ©RIng controled.

(iv) Choosing Female nonathletl or a boagelint

. reg colgpa hsize hsizesg 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-sqguared = 0.2913
Total 1794.19567 4,136 .433799728 Root MSE = .55446
colgpa Coef. Std. Err. P>|t] [95% Conf. Interval]
hsize -.0568006 .0163671 -3.47 0.001 -.0888889 -.0247124
hsizesqg .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
Ho :0,=0 , .
1 re)Qct R R (g
. < -
 1.96
G.-0
2554129 2.08
*:C(LI - 0.138 = 2‘C78
0.094% -1.96 17.96

© RejeCt Ho



(v . gen femsat=female*sat Sucly aya Ch wldiilok
. regress colgpa hsize hsizesq hsperc sat female athlete femsat 6104641060

Source | SS df MS Number of obs = 4137
+ F( 7, 4129) = 243.91
Model | 524.867644 7 74.981092 Prob > F = 0.0000
Residual | 1269.32803 4129 .307417784 R-squared = 0.2925
+ Adj R-squared = 0.2913
Total | 1794.19567 4136 .433799728 Root MSE = .55445
colgpa | Coef. Std. Err. t P>|t]| [95% Conf. Interval]
hsize | -.0569121 .0163537 -3.48 0.001 -.0889741  -.0248501
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
female | .1023066  .1338023 0.76 0.445 -.1600179 .3646311
athlete | .1677568  .0425334 3.94 0.000 .0843684 .2511452
femsat | .0000512  .0001291 0.40 0.692 -.000202 .0003044
_cons | 1.263743  .0974952 12.96 0.000 1.0726 1.454887

Add femall-rat to 1o QQ WL N iy (;L(V\Q fELon (n‘)“ the CoefFrrorendg
'S G.0000C1 and £rtoat & 0.4 Lk con b Concluded that FAT
fcovef oNifferp oy 9enothr.



