064156t _ ‘f“

ﬂ) a. Write out the estimated regression equation for log(salary;). Interpret the estimated coefficient 7=
associated with log(sales;). A\ A8

ng(fa{ar%') = 4.5¢¢101 t 0.253191 Jog csules;)+ 0-0111517 rop +6.1539564Fnan e
+0.13089 12 ASprog- 0.2330015 Ufility

F sules increase by 1 percent, Salary will in(rease by 0-257191% percent

b. What is the overall significance of the regression? 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.

- T fest the OVerall Significance ,we USe #he Freep & =0.05
Ho ' By=fo=py=pr=ps =0
Hyq @ otherwise
Fooscs,203) © 2:26

s Vejection region

LTTT
2.26 22.52%5

Foy = £55/k-1 = 23.81009¢3/(6-1) = 72,5285%39¢
Rss/h-K +2. 911449 / (209-6)

Fal 7 Forisiy) © We Qn reject the nuil hypothesis ang make Sire that By,
ba 5 By, B4 and 5 are not Simyanedisly O gt 95 7. onfidenc

[eve]. e

~ Test he mdividua | sighifiQnce by i ng + +osT
7 Hy :p1=0

Hy @ gz 0 m

40,09 | 0/ =0.025 |

*’!ower . -].9¢ - 1.9% .99 §.0285

T upper ° 71‘”

teu) ()= Ba=fg = 02521017 -0 = 2,035

Se,*’ 0:0320343

o Sinte Tl Pl into vejectioh vegion, we can veject Ho
7By is Sgniciqant (#0)



2) HO : ﬁz:o
Hopy %0

A D

~74¢ 0.3 198

Teal (B3) 7 0.0m1512 -0 = 0.03334
0.3342994

L since Tl CBy) 4l ih the aceptance vtgioh , we @'t reject the
nul hypothesis Hhat p, <0 O 95 2 ConPidence 10Ve]

3) Ho:py=0
H/}‘P; 0

-198 1335198

Tea) (Bg) 7 0.1539564-0 = 13348
0. 0390017

L sinte Teql CBy) @l iN the aaeptunce G0N, we @n't reject the
nul hypothesis Ht py =0 &F 95 confidence level

4) Ho:p,=0
Hoype #0

-149 1.9§2.13395

Taa) (B,) * 0150892 -0 = 2133954554
0.0%47683
L since Teol CBe) Al N the pejection  W9i0h, We @ reject the
null hypothésis, in otherword, we (an make sure that pg-#0 QF
157 @nfidente levpl



5) Hot s =0
H/)‘ﬁs 0

A )

2559198 1.8

Teaf (P5) 70200005 -p = 23573639
.0%2337
L since ool CBs) @l iN the HjRCtion vtgion ,we Cab  yeject the null hypotheris .
In other word, We tab Wmake sure that B 40 ot as7.@nfidence lvel.
In this modp ' ) 57,6,, B4y and Ps am staristically  significant .

c. Compute the approximate percentage difference in estimated salary between the utility and
transportation sector, holding sales; and ROE; fixed.

ukility sector & ,fog(mlarg): 4, 598109+ 0.2971%?4’03($a/9f>+ 0.0111513 108 = 0.2830015 (1)
T 43050995 + 0,25;7011?}’03 (sales) + 0.0ms13Y0¢
tronsportation Sector > fagcalary) =+.558101 +0.2571917 fog(fnles)+ 0011573 pe
+54%101 - 3050995 = (.28 30915
" frarsportadion X whility Sector e Hmoted sajarg ot A ent W 0:2§30015 percent

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?

Because there will be o Callinedrity problewm and STATA will vepork “owitted * in gne
dvmmy .

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;?

we Weed to check - the mavgingl ©ntibytion of Hhe N term.
Tf the hawterms has fhe marginal oniibuion oy the model , then the
inlerection ferm 15 mnoficial ano Shav'd be addey



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

H(]: fb',:g
Hyt pado
%=0.05 ,df =1191-3 = 1739

VA'S

-186 186
tower = =196
tupper = 195
ol ()~ fa-fa = 205536850 = ~5.9%0%
(Zl' 1 fe£1 0.10901%1

S S Toqy cBy) il i ejection regioh , By 20 anol Smoking has and impact oh the birth
Weight -

b. Based on Model 2.1, construct a 99% confidence interval for 3,.

A 1
B/\Z’%%SE(BZ) S PN pz*ﬁ&z«ff’(élz)

0. 06245~ 2.326(0.032743F) < p, < 0.06246 8% + 2324 (0.0324438)
=0.0129% < g, $0.14621

¢. Would your conclusion in a) change if you use the result from Model 2.2? Show your work.

(use & = 0.05)
Ho: 8= 0
Hy pq¥0

0= 0.05,df = 1991-5 154

- -0.539%95¢-0 < -5.3291 78
0.11061%12

' 19 194

= JINCP Feq) fall in the veyRetioh Yegion , we Can waxnt Sie Hhat By # 0
shente, +he hcusiob froma ish'+hqnge .



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.
 Frogh 11 #he 0verl ignificante

Ho: B1=B2=p5=p+=0

H1 : O‘HM’WI‘JG

23%  10.023)
Fo e, mae) =237

Feal = 15%22.6593/& = y. 0231
14209, 748 /116

Feal 7 Feyitical » e Can re ject #he null hypothesis andmake sue $h0t Ba, ., 85, and B+ are Not simuitaneously o
* oagividva [ test (+ Tert)

1) Myt ga=0
Ry prt0
6 =005, df= NM-5=41¢¢

ol fowey <~1-96
{ Fugper * 1.9

~1.6 106
= =0, =~ < "5‘))Zq
Tea((Ba) %ﬁ 1

= Sinle gy 15 In the rejection kegion » we can veject the nuil hy prthesis and make Sure that
By iS mt 0 OF the SigniFant of 457,

2) Hp: p, <0
H? ’PZ*O tral
//\h\ tea] (By) = 0.083%25% -0 < 148425
0. 0346502
- 1.4 KT

- ginee teal fal in the acceptance #YION, We (ot my for Sue £aF g s hot egals fo 0
At 45 » lewe| of Sig nffitans



1)) H‘;Ih:O
H’l:ﬂg"to

feal Tou] (B3) = 04136645 -0 = 1,34 68
\ ?.29 3299

TR
Since feal is in the arctprance WYioN, We cannot Jay for Sire Hhat g s hot gyual to 0
Ot 45 2 jove| of sighificunt

4’) Hg :ﬁq_to
Hyipg?0
*ea teal (B4) ° ~0 £33%23% -0 < -1.3696
0-31933727
1% g

. SinCe Fopy  lies in the Altepfancs wgion, W @nhot rect the nul hypothess shat
pa=0 ot 95 Sigifient Jevel.

Tn the model 2.2, only By is toSted statisncally Significant at 57 level.
(only number of cigarages mothersmoke perday has ® jmpacron 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)

Teshing Hupothesis of Py, §4 ,which Are partnts eduadioh

Ho < g3=0
H’]fﬂ}#o
g (B3) = D467 -0 = 134988

teal
A\ 0.29329%

~1.9 1
Sinte fea) i in the acceptance HYION, We cannot Jay for Sure that g s het il fo 0
Ot 45 % pve] of o gnifscant




Ho 50

Hy2p¢70
tea Toal (P4) ° ~0. £33003% -0 = -1.3696
03199327
1% g

80t lies in the Atepfance Waton, We tnngt vgect the null hypotess that
pa=0 at 95 -fl'g/’ﬁcum— level.

both ehcient aw hot pHdistially Signifiant o 457 ggnifitany fevel
Which S making sense becuvse  parerts eouCation shoyifn* have dny ehfect
onthe - Rirth weght.

3) a) Figure out all the degrees of freedom in this model.

P> K12 §-1= 7
Ofwsidal = Nk = #2857 < 420
0 jopy = 427

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

F 2 MSE =
o) "
MSE = 5.939 7
YEG smpE v £55 < 53897
df b
ES = 35332
= RSS = mSR = RSS = 0.444526T%
e 421

kss = 197 9936321
Mf’rm‘nl = 5,9%9%F + 0746526447 = 6.19623



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

2= 1-(1- R =1

= 1-01- 075‘32)(_23_7_>
418-%
= 0146202850t

Source | ss af MS Number of obs = 428
—————————— S F(E ., 427 ) = 13.19
Model | _ 35.3 f 5.%¥93 Prob > F -~ 0.0000
Residual | q%&.%iﬁ‘ﬂ’] 421 .446526442 R-squared = 0.1582
—————————— B e L e e T T T Adj R-squared = (.146(¢
Total | 223.327441 427 _£.43693 Root MSE = .66823
lwage | Coef. std. Err. t P>|t| [95% Conf. Intervall
__________ o m o o o e e e e e e e e e e e e e e meecemceeee
exper | .039819 .013393 2.97 0.003 .0134936 .0661444
expersq | -.0007812 .0004022 -1.94 0.053 -.0015718 9.37e-06
educ I .1078319 .0144021 7.49 0.000 .079523 .1361409
age | -.0014653 .0052925 -0.28 0.782 -.0118682 .0089377
kidslte I -.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

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 F; 4,1 = 3.84)

Ho * the Oplanatory Warighle has ho mar §inal Qpgiputio 4o the mode
Hy * oferwise

Tn ovder +0 reject fhe nul hypothesis Foaf mwst be greater thay he
Valut of Fenteal (Fyj »3.8%)

FQ,_; = R%ew - Rﬁpd / Chum berof new Yressors) < 04 - R'oig /1
1= Ronew /CN kg ) 1-01582 (428 -3)

R%l) < 0.7505219 242

73.3%



" maximum Value of RZ £rm mode] 3.2 = 0.150791924)

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?

Mo, because  nge Can use fo deier e $he leve] of produchivity of the lxsour
(farick & bruno, 2006) . Howeler, in #his mode|  Oge may not be Sghificant
due 1o Jhe yaridtion of the odseriaton B example, there masy be some people
who {n o midolle 0ge and dfon +ger 0 b becayse of fhe bad enomy .
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