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

——
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?

S s
drdintens = 0.0003 — 0.000000014 sales
d sales

SaleS = 0.0003

6104 64 1263
Lalita T,

0. 000000014

Sales = 21.42%.5%

.. the marginal effect of sales on rdintens become negative

when sales = 21,428.5%

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

n
Yes, vecause  tgg = Pa-0 = -0.00000000% = -1.89
SvQ(Efz) 0.000000003%

This s significant  dgainst alternative  Ho : p<o af 57 level of sig

iii. Define salesbil as sales measured in billions of doliars: cv RAA ) d.f. 29 )

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)" ]

0003 ><Qooo)Z
" Q
- 0003 X1,000 /o i

ST / , 2
rdintens = 2.673 + o 3 saleskil — 0.00F  saleseil

(0.429) (0.00014) €0.0000000037)

h=32, R*: 01484

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

The equation In Gii) interprets clear mathematic esplanation

more  than the  original equation with different scale of

sales  (measvre in billion of dollars)



-

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

dleep — 3.840.83 — 163 totwrk — 11.71 edue — 8.70 age
(285.11) (.018) (5.86) (11.21)
+.128 age? + 87.75 male
(.134) (34.33)
n o= 706, R =.128, B’ =117,
The variable sleep is lotal minutes per week spent sleeping at night, fotwrk 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?

i) The  coefficierl on men is $%.3S

n

i e cnab e ¢ Pk e DR

50
S.egﬁ‘s 34 .33

h= 306, df.= 0.0S

<. 2.56 falls in to the rejection "QS(Oh

so we reject Ho at 57 of significant.

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

1) Liotwork = 29 =-0162 » -q06 falls into the rejection vegion
S ‘5“ 0.131

S0 we reject Hyg . p“.. #0 at 57 leve! of significant ,therefore

there is a significantly significant tradeoff bHetween working and s\eeping

Coefficient ‘51 = - 0.163 means that 1 minyte spent workinj will decrease

your sleep for 0.163 minyte per week

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?

tesk hyll hypothesis  where  Ho = By = B =0 and run the restricted

version of regressiOh where age, age? are omitted by CQ‘cUlQ'\'l‘r\\()
_ numbey

F = (SSRr'SSRUr)/% of Ro
SSRyr [ Cn-k=-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

iy times per month is estimated to change wage by x%."

= e) = fot dy + r+

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?

() logew = Pot du + r+ + f5 Usage - t

to test o PR Tt ]

H Q | B R Y
iil. 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, writé a model that allows you to
2 estimate the effects of marijuana usage on wage.

i P | | (it ion b n an &

hon-User 1s the omitted cq)resor\,:.

Iv. Using the model in part (iil), 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.

Gv) The nul h\;poH\esiS is Ho . Pa=ps= Ps )

Perform F test which ¢=3 and d.f.=n-k-1° n-g-1

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

V) The responses may not be accurate report because the respondents
moy aware of the lggg\ repurcussion or there moaybe omitted

Vriable s Which determine both wage and usage.




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; exaclly 50% of the students are
male; and the average of colgpa (grade point average at the start of the term)
is about 2.81.

r §coré = 3231 + 14.32 colgpa
(2.00) (0.70)
n =856, R = 329, = .328.

Score = 29.66 + 3.83 male + 14.57 colgpa
(2.04) (0.74) (0.69)

n = 856, R? = 349, B2 = .348. by (1) Whep the score increase b\I 333,

—— p"
Y Scoré = 30.36 + 2.47 male + 14.33 colgpa + 0.479 male-colgpa
(2.86) (3.96) (0.98) (1.383) 1 more male s added
n =856, R = 349, R* = 347.

Scoré = 30.36 + 3.82 male + 14.33 colgpa + 0.479 male-(colgpa — 2.81) CT atdsi- confidence = 383 % 1.96(0.34)

(2.86) (0.74) (0.98) (1.383) 5 :
n =856, R = 349,k = 347. 2€rg is excuded becquse the intervay
i Interpret the coefficient on male in the second equation and construct a .
95% confidence interval for 3,..... Does the confidence interval exclude IS be—t"\‘een (2.339 v 5.23 04)
zero?

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 coigpa? [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.]

(i) In equationd , we have Gn inferachion ferm Amoung variable , so the
estimate on  male  has higher stondard error.
ComPU’Ce the F-test
Fo. pa= p;= 0 inequationy
Ha .  o¥herwise
F = (0.349-0.3200/2 -1.08 We reject H, and gender
1-0.349 '
35 2 differences are significant

ii.. 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?

(1)) Because in equation 4 variable male x (col §pa - 2.81) has

been subtrack py the mean of colgpa (2.31) making it

closer to 0 and more precise  OLS.



C4. Use the data in GPA2 for this exercise.
i. Consider the equation

colgpa = Jy — By hsize + Bahsize® + Bahsperc + 3ysat
+8; fernale + Bpathlete + 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?

CiD=sss p; is definitely less than 2zero becavse the smaller pumber school

graduating class, the better the student’s score .

€0.0000%)

T Pe >0 because SAT score cannat be negative
il. 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 B87.4698842 Prob > F = 0.0000
Residual 1269.37637 4,130 .307355053 R-squared = 9.2925
Adj R-squared = 09.2915
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
hsizesq .0046754  .0022494 2.8 0.038 0002654 0090854
hsperc -.0132126 .0005728 -23.07 0.000 -.0143355 -.0120896
sat .0016464  .000O663 24.64 0.000 .0015154 .0017774
female .1548814 .0180047 8.60 ©0.000 .1195826 .1901802
athlete .1693064  .0423492 4.00 0.000 9862791 .2523336
_cons 1.241365  .0794923 15.62 ©.000 1.085517 1.397212
S = . > %
Colgpd = 1.241- 0.569 hsize + 0.00468 hsize®- . 0132 hsperc+ 0.0016S sat
(0.099) (0.0164) (0.00225) (0.0006)
t 0.155 female + 0.169 athlete
5 (0. 01§) (0. 042
N 4,133 R™-0.293

=~ An althlete s predicted to have o GPA ® 0.763  point higher than

non-athlete  ceteris paribus.. The 1t state

Signiﬁ(ur\t.

= 0169-0 % 4.02

0.04°2

is



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 ns 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 .9053228 . 0024086 2.21 0.027 . 0006007 .010045
hsperc -.0171365 . 0005892 -29.09 0.000 -.0182916 -.0159814
female .9581231 .0188162 3.09 0.002 .09212333 .095013
athlete .0054487 .0447871 0.12 0.9%03 -.0823582 .0932556
_cons 3.047698 .0329148 92.59 0.000 2.983167 3.112229
The coefficient on athlete becomes ™ 0.0054 which is not as significant

as part Gi) pecayse we donot control SAT  scores.

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.

To test the hypothesis , we choose female nonalthlete as a bas egroup

femath maleath malenonath

. Teg colgpa hsize hsizesg hsperc sat

Source 88 df

Model
Residual

524

744

4,123

Total

1794.18567

4,138

]

colgpa

hsize
hsizesq
hsperc

sat

femath
maleath
malencnath
_cons

Ho' d1 =0

Ha - otherwise .
-1.96 14¢ !
Y25, 4129 < 136 2.0%
R e e A . WNerejeck H, S0 atf S7 level of
0.084

Significank



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

. gen femsat=femalessat

. regress colgpa hsize hsizesq hsperc sat fesale athlete femsat

Source | ss df 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 Plel [95% Conf. Intervall
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 .2611452
femsat | .0000512 > .0001291 0.40 0.692 -.000202 .0003044
-cons | 1.263743  .0974952 12.96 0.000 1.0726 1.454887

We add fema)e -Sat

coefficient

is about

0.000051 and t stake

~

0.4

there

is

on the equation in Gi) , Its

g little evidence that

sat

score differs by

)
4

gender
J




