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Problems

1 Using the daain GPA 0n 4,137 coegestdent,the following equaion was estmated by OLS:

G~ 1392 — 0135 per + 00148 st
n= 41378 = 273,

Where colgpais measured on a four-point scae, hsperc s the percentik i the high school graduating

class (defined so tht,for exampl, hspere = 5 means the 10p 5% of the clas), and satis the combined

math and verbal scores on the student achievernent test.

() Why docs it make sense for the coeficient on Asperc o be negative?

() Whats the pedicted college GPA when hsperc = 20 and sat = 10507

(i) Suppose that o high school graduate, A and B, graduated in the same percentile {rom high
school, but Student A's SAT score was 140 poini higher (sbout one standard deviaion i th sam-
ple). What i th predicted dierence n college GPA for these two students? s the ifferencelarge?

(i) Hokding hsperc fixed, what diffeence in SAT scores leads to  predicied colgpa difference of
50, or one-half of  grade poisi? Comment on your answer.

2 ‘The data in WAGE2 on working men was used o estimate the following equation

i = 1036 — 094 sibs + 131 medc + 210 e

TR = 214,

Where educ i years of schooling, sibs is number o sblings, medc is mother's years of schooling,

and feducis faher's years of schooling.

(i) Does ibs have the expected effect? Fxplain. Holding medc and feduc fixed, by how much does
sibs have 0 increase o reduce prediced years of education by one year? (A porineger answer.
s acceplable here)

(i) Discuss th interpretation of the coeflcient on med.
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i) Suppose that Man A has 1o siblings, and his mother and father each have 12 years of ducation,
‘and Man I has no siblings, and his mother and father cach have 16 years of education. What is
the predicted difference in yeassof educalion between B and A7

3 ‘e following model is asimplificd version of the multiple rgression meel used by Biddle and
Hamermesh (1990) 0 study the tradeolf between time spent siceping and working and o look at
other fctors affcting slcp:

s = o + o + pedc + e+,
T AN PP —
inyers. (5 o ComperExercse 3 in Capie 2)
©" s e o ep fo ok, st s e i o 7
@ Wit signs o you it y nd iy will ave?
(i) Usin e dta n SLIEPTS, e cimatd esions

T = 363825 — 148 twrk — 1113 duc + 220age

=706, R = 113,

1 someone works five more hours per wesk, by how many minules s seep predicted 1o all? s
his a large trackoiT?

) Discuss the sign and magaitude of the estimaed coeflicient 00 educ.

() Would you say tomwrk, educ, and age explain much of the variation i sleep? What other factors
migh affect the time spent sleeping? Are these likely to e correlted with fonwrk?

4 The median staring sy fornew law school graduaes is determined by

log(salary) = By + BLSAT + B,GPA + Bylog(libvol) + Byog(cost)
+ Barank +

‘Whero LSAT s the median LSAT scoreforhe graduaing cass, GPA s the median college GPA for the
class, ivol i the numbes of volumes n the law school ibrary. cost s the annua cos of iinding law
school, and rankis a law school anking (with rank = 1 bing he bes),
@ Fxplsin why we expect i = 0.
(i) Whal signs do you expect fo he othersiope paramelers? Jusify your answer.
(i) Using the datain LAWSCHSS, the stimaled cquationis

Toglaaary)

34+ 0047 LSAT + 248 GPA + 095 log(itvol)
+ 038 log(cost) — 0033 rank

36,8 = 842

What s the prodicted ceteis paribus difference in saary for schools with s median GPA diffr-
at by one point? (Report your answer 2 percentage.)

@) Interpre the coefficient on the variable log(ivol).

() Would you say it bette 1 atlend a higher ranked aw school? How much i a ifference in
ranking of 20 worth in terms of prdicted starting salry?

5 Ina study relting college grade point average o time spent in various ctviis, you disrbute 3 sur-
Vey o several students. The student ar asked how many hous they spend cach week in fou activi-
tis:tudying loping, working, and eisure Any ativiy i pot o oneofthe four caegories, 5o that
for cach stdent, the sum of hours i the four activities must be 165.
© nthe model

GPA = o + Bustudy + frsleep + Bovork + peisure + u,

docs it make sense (o hold sieep, work, and leisure fxed, while changing study?
) Explain why this model violates Assumption MLR 3.
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(@) How could you reformulte the model 50 tht it parameless have  useful interprtation and it
salisfes Assumption MR 37

Consider the multiple regression model containing three independent variables, under Assumptions
MLR.1 through MLR.4:

3= Bot B+ B+ B
‘You ae interesed in estimating the sum of the parameters 0 and x;: call this 0

@  Showthat & = B + B s an unbiased estimator of 0,
) Find Var(5,) interms of Var(B,).Var(By). and Corr(By, ).

‘Which of the following can cause OLS estimators (0 b biased?
() Heleroskedasticty.
) Omittng an important variable.
(i) A sample comelation coefTcient of 95 between two independent vaiables both included in the
model.

‘Suppose that average worker productivity at manufacturing firms (avgprod) depends on (w0 factors,
average hoursoftinin (avgiain) and versge worker ability (avgabi):
@gprod = i+ prvgrain + prmgabil + .

Assume tht this equation satisies th Gauss- Markov assumpions. I ganis have boen given o firms
Whose workers have essthan average abilty, 5o thal avgirain and avgabil ae negatively correlsted,
what s the lkely bi i, obained from the simpie regeession of avgpmd on avgirain’

Byt By

e following equation describes the median housing pricein a commusity i terms of amount of pol-

Iution (nox for nitrous oxide) and the average number of oms in houses i the community (rooms):
log(price) = i + log(nox) + Byrooms + u.

) What are the probble sgns o B, and ;7 What i th interprtation of 5,7 Explain.

(i) Why might nox [or more precisely log(nox)| and rooms be negatively cortlated? I his i the
case, does the simple regression of og(price) on log(aox) produce an upvard or a downward.
biased estimalor of f;?

(i) Using the data in HPRICE, the following equations were estimaled:

Toglprice) = 1171 — 1043 log(nox), n = 506, & = 264.
Tog(price) = 9.23 — 718 log(nox) + 306 rooms, n = 506, & = S14.

s the relationship between the simple and multiple fegression estimates of the elasticity of price
Wil fespect 10 aox what you would have predicted, given your answes in pat ()? Does this
mean that — 718 s definitely closer 0 the tre elasticity than —1.0437

Suppose thal you ar inerested i estimating the ceeris paibes relatioaship between y and 1. For this
‘you can collect data on two control variable, 1, and 1, (For concreleness, you might think

of yas final exam score, x as class attendance, 7, 35 GPA up through the previous semester, and x; as

SAT or ACT score.) Let i be the simple regression estimate from y on 1; ad let b be the multipie

egression estimat from yon 1, 1. 1.

() 1.xis highly comclaed with x, 30, the sample, and 1, and 1, have Jarge paril effcts
on . would you expect i and o b similr o ery diffeent? Explin.

(@) I.xis amost uncorelated with x,and s bt x and s ar highly orrelaed, will By and By
fend to be similaror very diferent? Explain.

(il 1.1 highly comrelaed with 1 3 3, 30 3, 30d 13 have sl partil effects ony, would you
expectse(B) or se(B;) to be smalle? Fxplain.

(@9) 10.xis almost uncomelated with x;and Xy X0 s have lagge partal effects 0 y, and ; and 5
ar ighly corrlaed, woukd you expect () or se(7) 0 be smallr? Explin.





