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Problems

1 Which ofth following can cause the usual OLS 1 taistics o b invalid (that i, o 0 have 1 distribu-
tions under Hy?

() Helemskedasticty

(i) A sample comoltion cocficent of 95 between (w independent varibles that ar i the model.

(i Omiting an important explaniory variahic.

2 Consideran equation 0 explain slaies of CEOs i fems of annualfrm sales,retum on equity (re,in
percentage form), and et on the im's stock (s, in percentige form):
log(salary) = iy + Bilog(sales) + Byroe + pyros + .

(@ 1 tems ofthe model parameter, state the mull hypothesisthal,afer controling for sales and
e, rs s o0 eflect on CEO salay. St the allmtiv tht beter stock market performance
increases a CEO's salry.

(i) Using the data in CEOSALL,the following equaion ws obéained by OLS:

Tog(oalary) = 432 + 280 og(sales) + 0174 roe + 00024 ros
(32) (o35) (0041)  (00054)
"=, = 28
By Whatpercentag i salary prdicied to icreaseif g increases by 50 poinis? Does roshave
apracticallylarge ffect on salary?

(i) Testthe null ypothesis that s has o effet on salary against the altermtive tht ro has a

positiveeffect. Carry out the et at the 10% significance evel.

(i) Would you include s i a inal model explaining CEO compensation in erms of firm perfor-
‘mance? Explain.

3 The variable rintens s cxpenditures on research and development (R&D) as & percentage of sales.
Sales are measured n millions of dollars. The variable proymarg i profits s  prceniage of sles.
Using the data in RDCHEM for 32 firms in the chemical industry. the following equation
s estimated:

Tliniens = AT2 -+ 321 log{sales) + 050 profmarg
(1369) (216) (046)
32K = 0.
(@) Interpret the coeficient on og(sales). In partcular, i salesincreases by 10%, what s he eti-
mated ercentage point change in iniens? I tis an economically arge effect?
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() “Test the hypothesis that RED inensity docs no change with sales against the alteralive that it
docs increase with sles. Do the fest al the 5% and 10% loves,

i) Interpret the coeticient on proimarg. I it economically large?

@) Does profinarg have a statisticaly sgnificant effect on riniens ?

4 Areren aes nfluncad by the student population in  colege 0wn? Let rent e the avrage monthly
ot paid on entl unis i  college 1own n the Unied Stas. et pop denote hefotal ity population,
avginc the averagecity income, and peit th st population s perentage o the ol popula-
tion. One model 0 st for a relationshipis

Tog(rent) = o + Brlog(pop) + Bilog(avginc) + Brpetstu + u.
) Stat the null hypothess tha iz ofthe student body reativ 1o the popultion s 10 ceteis
paribus efect on monthly rents. Statethe allemative that thee s an effect.
) Whal signs do you expect for iy and f?
() The cqtion etimated uing 1990 ot rom RENTAL for 64 colee towns is

Toglrent) = 043 + 066 og(pop) + 507 oglavginc) + 0056 peisia
(344) (039) (o81) (o017)
n= 6K = 458

Wha is wrong with the statement: A 10% ncrese in popultion s asociated il sbout 3
6% increase n eat™?
(%) Test the hypothesis stated in par ) t the 1% evel,
5 Consider the esimate equation from Example 4.3, which can b usd o sy he ffcts o sipping
cass on colloge GPA:
OIGPA = 139 + 412ksGPA + 015 ACT — 083 skipped
(33 (o) (o) (o020)
n 1R = 2,
() Usin th standand normalspproximaton,find the 95% confidence inerval [0 P
(i) Can you reec the hypothsis : By = 4 3gainstthe two-sided allemative i th 5% fvel?
(i) Can you et the ypothesis ' s = 1 aganst the wo-sided allerative at the 5% level?
6 T Socton 45, we usd a5 an example esting the rationlty of ssessmes of housing prces There,
‘weuse  log-Jog model inprice and sses s cqustion (4.47). Here, we s eveeve formultion
®  Inthe simple rgresion model
price = o+ Prassess + 4,
he asssment i tonalif B, = 1 3nd By = 0. Theesimated equaion s
rice'= 1447 + 976 assess
(1621) (049)
1= 88, SSR = 165,644.51, K = 820
s, st the hypothesis that iy y = 0sgaintthe two-sided almative, The, et i
againstth two-sided aiemaive. Whatdo you conclude?
(i) To et the oint hypothesis that iy = 0 and i = 1, wo e the SR n he estriced model.
I amounts o computing . (prie, — assess ., where = 85, because the escuals in
{he osrcted model are st price, - assess (No cstimation i nesed for the esrced model
bocause ot parameers ae spocifiod under Ho) This trms out 10 yickd SSR = 209,448.9.
Cany ou the F s orthe ot ypoihesis.
(iii) Now, lest Hy: B = 0, B3 = 0, and B, = 0 in the model
price = o+ Brassess + lotsze + Byqrf + Biirms + .
e R-squard from estimatng hi el using the same B8 houses i 29,





