a.
associated with log(sales;).

Write out the estimated regression equation for log(salary;). Interpret the estimated coefficient @

log(salary;) = B, + B, log(sales;) + B,ROE; + B;finance; + Byconsprod; + Bsutility; + u;

ismqrg <4.589101 + 0.2.572 2 soes +.0112 ROE + . 159 finance + 0.1%09 (onQpr0d~ 283 utlity

Bq =(0.2512

L sales inereose 17 ,salarg will increase 0.2572 %

What is the ‘overall significance of the regression? What test do you use? Which of the

J— .. .. ndivi +-
coefficients are individually statistically significant at the 5 percent level? State the critical value mivdua 5 - fect

for hypothesis testing to receive full points.
Individual
T-test on saled
Ho: 8120 (o esect

Hq :B1#0 Ceffect) )
g=0.05 / /

dfn-k=209-€ = 203 M8 1934-3.Q

te ™R8 = 0.2592 -0 =503
3ep, 0032

. reject Ho | sale effeqs Sulayy ot 4S% cL
T-fest o ROE

Ho: 8,20 (no effect

) ,{O(=00?-S
Hq:8,#0 (offect) l )
%= 0.05 / /7

dfnk=200-6 = 203 98¢ 003351984

th\: az“ﬁz =0.0112-¢ =0-033¢
Sep, 0.3343

. reject Hy | ROE M effeds Salovy aF 457 (L

T-test on finonce
Ho: B30 (o espct

) ,(01=002.S
k= 0.05 / . 2

dfnk-200-6 203 1% BT

th\“ 33-53 =045 -0 =177
Sep, 03¢

~accyt Ho o wark in financial industry
no effers Sulary ar 487 (L

ovevall o Fetect

begl 7Eeri s t g lie beyond any boundary of G
(R§ection region) we cap reject null hypothesis,
o cignificonce kvel of 57 In other word, we art

SUre that By is not zery a5 out of 100 time whin
wWe sampe

teal 7teri s t q lie within any bowary of CL
(Azeptane, region), we cah't reject il hypothesis,
o cignificunce kvel of 057 In other word, we avt net

SUre that B, is not zerg a5 out of 100 time whin
we sampie

b 7Eeri 1 t g lie widhin any boundary of Cu
Caccepiang region) , we Cap reject nuj hyprthesis,
¢t significance kvel of 057 . In other word, we okt ot

Sure ’rhu’rB is N0t zerd) a5 oyt of 100 time when
we sampie



T-Yost 0N consumer produckion industry

Ho: B¢=0 (N effect) £ 92008
H., B #0 CeffeC

1 0By #0 (effeCt) m
A= 0.05

dhnk-20-G a3 AN 1984243

Eogr B-ge = 19090 < 203
Rp, 0.08%¢

o.oreject Hp o, mavk N utility  indystrial
effeas Sulayy at 4S7 (L

T-fest on utllity

Ho:pg 0 e efct) PLETN
Hy B #0 Ceffect

1 53 ) / ///

A= 0.05

4 K - 2096 = 203 295-10%4 1.9¢4-

o™ Becbs = - 233-0 . 2
SQ’S 0’%23

~reject Hp , wavk in ufility  indystrial
effeds Sulayy aF 4% CL

overall

HU: P’l: pp_’ﬁg = 54°|3g <0
Hy tof logt 0ne payameder not equdls 1o 0

////// 77
2.4 22.52%
Fm,n-x
Fs, 23
Feri =214

Fg > £7622 <2 637
It

beql 7teri / t g lie beynd any boundary of Ct
(lection region), we cah reject nul hyprthesis
o cignificance Rvel of 057 In ofher word, we art

SUre that By is not zerg as out of 10 time Whin
W sampe
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c. Compute the approximate percentage difference in estimated salary between the utility and
transportation sector, holding sales; and ROE; fixed.

log(salary;) = B, + By log(sales;) + B,ROE; + B;finance; + f,consprod; + Bsutility; + u;

L snlary <4.58101 + 0.2.57 2.8 sques +.0112 ROE + . 15 Finance + 0.1%09 onSprod - 283 Ut li+y

Base -1'mnsforh{'i0b

U swp=u520 : transport: fnsojary = ¢.§88101 Fo. 25 sates to.012 KO
Bise - utilivies
qd =0y =g : uf li’ra : lhsqmms 5> 583107 0.2572 2 5012 $ +0.112 ROE -0.2830
L
3

. ot 2820
-, wrage wiah of  fsalry  yransporiafion iy mort fran 3 salary ugilities oy 0283

d. Why can’t we put all the sector dummies (i.e. finance;, consprod;, utility; and transport;)
in the equation? What would happen if we put all the sector dummies in the equation and use

STATA run the regression anyway?
I we put all the sectoy dummy it Will be the dumimy varigble frap - we won 't o))
into it. TheR is g longey perfectly Collinerity - The STATA Wil not work .
Normetlly in mode |, the dummy equals 4o M-1 10 Keep the kace when comparing with
others.

e. In the above model, is there any benefit if we add interaction terms between roe and sector
dummies, i.e. ROE; * finance; and/or ROE; * consprod; and/or ROE; * utility;?

Firsh theek the redl dgh P thert houe the req) rlaHonship berween AJE and sectr dummies

that creae ony  behefit Seengly, the wenefit 7 depehs 0N the rggl inferachion ar Aot



&2
a. Based on Model 2.1, test whether smoking has an impact on birth weight. Show your work.
(use a = 0.05)

Using individual - statistically sighificont
Ho: 810 (o efReh)

o =0-028
Hy :pr#0 Ceffect) -%/\r\
4= 0.05 / %

dfnk- 191-3 = 119§ -9 14¢
teri = 1.9¢

b Ao = 5am-0 s o539
Sep, -109

gl Hepjl, veject Hy ot 957 anfidenence interval . tn ather wovd, the qvg. number of cigarertes
The mother smoked pev day while pregmnt ha$ effect on the birth weight.

b. Based on Model 2.1, construct a 99% confidence interval for f,.

A N A
Ra- l‘%SQ B2)& By $Byrty SQ(%L) note that tﬁ *to.gr > to.008, 1748 =2.5¢
z 2 2

0-062 484~ 25910 0.03 244390 < 5 < 0.0624683% +2.531(0.032H438) I - 1131-3
-0.02126905 & B, € 0.1462088

c. Would your conclusion in a) change if you use the result from Model 2.2? Show your work.
(use a = 0.05)

Using individual ~statistically sighificant

Ho: 8120 (e effech)

o =0.028
Hy g1 #0 Ceffect) m
A= 0.05 / )

df k= 1199~5 = 1gp -1 192
teri (g gus, mee) = 192

th\: a\ -8y =-.5495-0 =-5.33
¢ 106

§o, the cnclugion is not change from gquestion a) aS the (> lteil .
The conclugion would still e the sime a5 theve is enough evlden® to support

that the avg. number of Cigaretfes the moviher shoked per day while pregant impact
to the infamt's birth weignt o as% cu.



d. What is the overall significance of the regression from Model 2.2? What test do you use?
Which of the coefficients are individually statistically significant at the 5 percent level? State

the critical value for hypothesis testing to receive full points.

= verall significance of regreSin - using F-test to test.

HU: By = 69_““53 = 54.—’0
Hy ot leagt One payameter not equdls fo 0

/////////
2.% 13.4425
Fy-1,n-K
FS~1’11Q1-S Feq| ~ 728849601 < 1%.4425
. 1e.415041
$,136 =009
Fori =231

& § e 7teri 1 ¢ lie beyond any boundary oOf CU Gejection region), we can eject mul hyprthesi
significance kvel of o7 There 1s enough evidente to Say that ap I0aST on e paramerer IS not egual 19 0 af =0.05

ndivi dud
Hy: 842
0:By=Q (ne effech) ,{o{=u.uzs
Hy :Br#0 Ceffect)
o = Q.05 / 7
dfsn-k=191~5=11%¢ -523-19¢€ 19¢

th\: a|_6| = —s%qs_o ™~ —5%3
A -1og

+reject Ho , cigarett has offect on  birth weight




Ho: 8,°

0: 8,20 (e effect) LA
Hq:p,#0 Ceffect)

%= 0.05 / 7

df-nk= 191-5= 418 § - 196 14664 0¢

tog™ Fo-By = 0:5333-0 - 1.4668

oocept Hy fam inc hag ™ offect on  birth weight

Ho: 8,:
0:B3:0 (N effcth) PLELL
A= Q.05 / ///

dfs nK= 1191-5 = My€ - 196 1.1'+z1 1.9¢
th\: aa,'ﬁi =. 4937 -0 1.7427
Sepa .1333
+ accwt Hy |, father's years of @4V has no offect on
birth weight
Ho: B,°
0: 8420 (o effect) s
Hy :pa#0 (effect)
d = 0.05 / ')
dfs nK = 1141-5 = 11}6 =196 -1.367 19¢

L)
toq™ BoBe = 2 B -0 51309y
accept Hp | motherS yeavs of QdV S N0 offect on

birth WQ(GM’

PNl B, - the average numopr of cigurrettes the mether-smolted pey day white
pregant effect the birth weight.



e. If we are interested in testing whether “parents’ education” has an impact on birth weight at
all, what kind of null/alternative hypothesis would we be testing? Perform the test and discuss

your finding. (use a = 0.05) taminc | .05382547 .0366502
fatheduc | .4936695/ .2832896
motheduc | -.4379234/ .3197377

rone | 118 N741 2 snn2at

To tefting parents' educdtbn ho§ the impack ;m the birth wRigint
or not) we use the individual testing to test ot asicL.

T-test on father edy

Ho: 33"0
Hy ‘.3310

X =045 , df = 4101-4- 1186

// /777

- 196 1746 196

toi = teozs Mg = 196

N
Taal = Ba-Ps-  4336635-0 - 4 146
se B3 2832396

. | ’
Ml V[ Teril = Fail Fo reject Hoiwe hove tnaudh evidence 1O Sa

that father s equction does ngt tepact on the birth Weght af §57. CL

T- &t on wothey edy

Ho: 840 (N effect)

Hy :pae#0 CepfeCt)
A= 0.05 / ')

dfnk= 121-5 = M3 - 196 -1.4423 1.9¢

L}
b Bee = - H102300 | ) 3606
g - 31079

. | ’
Ml V[ Teril : Fail Fo reject Hoiwe hove tnaudh evidentd 1O Sl

Yhat tather § eqyction doeS gt impact on the birth weight at I57. (L



Source | SS daf ss/qfvs NNumber of obs = 428 K=1
—————————— b F(§ , 41 ) = 13.19 g
Model |€SS 35.33990992 K7 6§  5.9399681S3 MSE Prob > F = 0.0000
Residual |R35 1£1.9816321 n-K421 .446526442 MR R-squared = 0.1582
—————————— oo m e Adj R-squared = 0.1462
Total [1§223.327441 427 6.3364+1488S Root MSE = .66823
lwage | Coef. Std. Err. t P>t [95% Conf. Intervall
__________ N R
exper | .039819 .013393 2.97 0.003 .0134936 0661444
expersq | ~-.0007812  .0004022 -1.94 0.053 -.0015718 9.37e-06
educ | .1078319  .0144021 7.49  0.000 .079523 .1361409
age | -.0014653  .0052925 -0.28  0.782 -.0118682 .0089377
kidslté | -.0607106  .0887626 -0.68  0.494 -.2351836 .1137625
kidsge6 |  -.014591  .0278981 -0.52  0.601 -.069428 .0402459
_cons | -.4209078 .316905 -1.33  0.185 -1.043821 .2020053

a) Figure out all the degrees of freedom in this model.
Mmodel df = K-q9=7-1=§
Residual df = n-K = 428-7< 421
Tota) df = Mode) df +« Residual df = €+ 420° %

b) Figure out all the sum of squares (ESS and RSS) and mean squares in this model.

RSS = MSxdf = .446526¢42
ESS = TSs - RSS = 35 3M{0%92
MEAN SqUIre = (Rut MIE| e mSh = 0.4468

¢) Figure out the adjusted R-squared (R?)

R2- 1-(1-R2) (N21) =0. 4062
i<k

d) Given that the model above is called ‘Model 3.1°, there is another competing model called
‘Model 3.2’ which an explanatory variable is excluded, compared to ‘Model 3.1°. Though
the result of estimating ‘Model 3.2’ is not shown here, what is the maximum value of R?
from ‘Model 3.2’ which will make you conclude that the excluded variable has a significant
contribution in ‘Model 3.1°, at the significance level of 0.05. (Hint: the critical value of the F-
test at the significance level of 0.05 is Fy 45, = 3.84)
nott

P (Rpew ~ Rbig ) [ #0F new regressor — Kiew ) Keld
- Riew) /df Rnew = 3.1 Rold =3.2

(h‘KnQN)

3.94 = (0.1582- R ) |1
(1-0.45%2) 1 (&2¢-7)

kS
Ry, = 015052

e) As you can see from the result, age is not significantly different from zero. In other words, age
does not determine how much hourly wage would be. Does this make economic sense in your
opinion? What do you think cause this insignificance?

. . hour! e
ey, this 1§ make Sehge thot the age dogsn’ t determine how wmuch hourly wag
Wo’q\d be. A the uge MCHOAE the wage is net dway§ intkase 1+ depend§ on
e work eXperience dnd edycation. If gu have the high educgtion. This garuntee

Yhat you will have the mgher inCome.



