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.........................................................................

Source | ss af
_________________________________________
Model | 23.8109943 5
Residual | 42.9111689 203
_________________________________________
Total | 66.7221632 208
lsalary | Coef std. E
P - 1sales | .2571017  .03203
Al roe | .0111517 .33429
: finance | .1579564 .08900
consprod | .1808917 .08476
utility | -.2830015 .09923
P - _cons | 4.588101 .29502
0

MS Number of obs = 209

F( 5, 203) = 22.53

4.76219887 - Prob > F = 0.0000
-211385068 R-squared = 0.3569
Adj R-squared = 0.3410

.320779631 Root MSE = .45977
t P>|t]| [95% Conf. Interval]

48 8.03 0.000 .0194282 .3203553
96 2.59 0.010 .0026742 .0196293
17 1.77 0.077 -.0175299 .3334426
83 2.13 0.034 .0137524 .3480311
37 -2.85 0.005 -.4786624 -.0873405
21 15.55 0.000 4.0064 5.169801

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

Write out the estimated regression equation for log(salary;). Interpret the estimated coefficient
associated with log(sales;).

* Estimagted regresyo . log (salary;) = 4.588101 + 0.2531913 log(sqles;) + 00111593 ROE; + 0153 9564-finance;

+ Estimated Coefficient associcted with Log (ralary,) ¢ P,

+0,1308913 condprad; ~ 02830015 Utility, + Ui %

0.5} which is the amount thet
when log of firm’s saler change by § 1 million,
the log of CEO's annual sulary will change

by 0.5+, %

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.

1, Stale the hypotheris
Ho ' Po: p1=

Hq: other wise

ﬁc(pp)cdvlw
yeqion

2, Use F-vtlue methad
' F B/ (k1)
RIS -
m / (n-k)
4.,3621988%
0:211385068

0.0%

]

P"L: P3:p4.: szo
%

12.528549036¢ 4

b

» Critical valve ¢

F((“ = 1L58 '54‘1036‘4‘ FUPP% " ( gl 103) = 2_16 %
rejection
reio

1l

2.26

o we tan veject Hy . Wecan Wmoke sure that B B B B B &p
are not simy [taneously 2010, o

Testing individugl regression coefficients

aceptance

ti. I'F {((ﬂ \IES
level of 957

region

Ho* P =0 b (Bo) = 4.588101-0 = 1555131963 ejcion rjection
) :
Hq & By #0 0.2950211 reg region
o = .05 '1 t'OWQY = ’-f]qu
df = w3 Eopor = 196 196 pe0 A%

4= 15551068

beyond any boundary of Cr rejection region, we can reject H, at cignificant
& We are qure that B, is not 0 95 out of 100 times when we sumple.,



aceptane 204440363
region

Hy * B0 b (By) = 02591130 = 8023509621 re jection tejection
Hq ! P" :f_o 0.032034% pegion Yeqion
o = 0.05 " JEIOWQV': ’—"nqe
df = 03 Eopar = 196 “WE 0 %
1= 8023509021

& IF A dies beyond any boundary of (T rejection region, we can reject Ry ab tignificant
level of 954 ¢ We are qure that B, isnot 0 95 out of 100 times when we sample.

Ho & =0 b (B) = 00M0R —0 = 00IISBOE | pjedin
Ho ¢ P, %0 0.3342046 regio"
’ 7

ol 0.0% " t'DWQV: ~ 196
df = 203 Eoppar = - 196

acceptance
region

Yejecfion
region

]

T~ 00333584006}

& IF g lies within any boondary of CF Acepfanee region, we ant reject H, at rignificent
level of 957%  ©  We arent sure that B, is not 0 95 out of 100 timer when we sample,

H,, . P3 =(Q {(ql ([33) = 0154564 -0 = 133435 re jection
\ 3 0 0.089007% pegioh
Ha P:s

W o= 005 5t T T hI6
df

103 JCUPpar = 1,96

acceptance
region

rejection
region

]

™ 137435

& TF A lies within any boundary of OF Gaeptence ogion , we cnt rojoct Hy at cignificant
level of 957 & Wedvent qure that B, is not 0 95 out of 700 times when we sumple.

acceptance
Myt ps0 | b (R) = DEORY 0 = Q0SS |
Hq , PL#-O 0.08476%3 region

region
R L
df

103 tUPPEI' = 10q6

rejection
region

-196 |7+=0 1.9%
tq)= 2133954556

]

& I g lies beyond any boondary of T rejectin region, we can reject K, at rignificant
level of 957 © We are gure that B isnot 0 95 out of 100 fimes when we sample.

H" : PS:O {(ql (&') = Z0as —0 = -7,8518683 1) e jection
Hq ‘ P #0 0.0997233% pegion
S

oU 0.05 " t'DWQV = — 19
df

103 JCUPP@I' = 1,96

acceptance
region

rejection
region

]

g™ ~2.35186881)

O IF dq lies within - any boondary of ¢r Aaeptine region, we wrt reject H, at cignificant
level of 957 & We aent qure that B isnot 0 95 out of 100 times when we sample,



§20464096)
c. Compute the approximate percentage difference in estimated salary between the utility and
transportation sector, holding sales; and ROE; fixed.

(utility industny)
log (calaryj) = 4588101 + 0.25%113 log(sqles;) + 0011153 ROE; ~ 02830015 (1)

(transportationy rector)

log (salaryi) = &.589101 + 0.25%13 g (sqles;) + 0.0111573 RO, 2 = 1-05
2
» QM(NIC\Y)!“H“W) ~ “QV\(S“'“”hmm) = - 0.1830015 @
' 1 = 08
J?m(YQIGYYum@ = - 0.2§30015 2
£31ary s ~ 0.2820015
falaopity =
fqmr\“-qu -1

[

= 0.1535186576 —— = - 0.24(4313424
Utility < transportation = - 2.4.6481342“)&

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?

» We omitted the transportation sector because it is the baseline  and we try
to exclude the non - significant variable which iS hot impact on our model

> If we pot il the rector dummies, the regresrion analysis will fail,
Because , for insnce, it You have 3 dummy variable and we put the third dommy
into the wodle , 1t will cavse The perfect multico Ninearity,

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;?

© If we add the interaction feam  iF will cedte the additional effect ,
o Tho ddditional etfect will be benefitcial it th + or p-valie S given.
» I this case | there 15 ho beNefit of adding the interaction olummy »
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a. Based on Model 2.1, test whether smoking has an impact on birth weight. Show your work.

(use @ = 0.05)
1. H: p=0
Het B, #0 mc'ggl{rgyrlm
Z' tm' = _Osg:}ﬁqgg = - G=3q0834~183 n)?_d’iﬂ" qud'f(m
0.10940181 region reqion

o = 0.05 3 df =188
t|0WQY= ~ .96 ; tuppg(: 1,96 +cq|='§=3q0334~183

& IF g lies beyond any boundary of T rejection region, we can reject H, at rignificant
level of 5% © We are jure that B, is ot 0 95 out of 100 fimes when we sample.

P smoking has impdct 0n hirth weight ¥

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

. H:p =0
Hot B, #0 wspine
7_. th| = w = 1-q1543+1}g W_jgtﬁ()h Mﬂﬁon
0.0314438 pegion yeqion

o = 001 2 df =188

-15%€ Fs=0 2.5%

tiower = “2516 5 L ope = 2536 = 1025434135

& IF tgq lies within - any boundary of ¢t Aceptune egion, we wrt rgjoct Hy at cignificant
level of 497, & we aent gure that B, is not 0 99 out of 100 times when we sample,

> Family inomo doesn't have, impact on birth weight

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

(use @ = 0.05)
W Hi B =0
Het B #0 wspiong
1, JCm| = _—058949%¢ = -5.328333464 re jection vejection
0.1106132 pegion region

o = 005 3 df =186
tiower = 186 5 e = 196 ™ - 5328133464

& IF g lies beyond any boondary of L rejectin region, we can reject H, at rignificant
level of 957 € We are gure that B, is not 0 95 out of 00 timer when we sample.

= smoking has impdct 0 birth weight ; the result will be the samg )§§<
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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.

1, Stale The hypotheris 2. Use F-value method
Mot B B=RB BB =0 C Ry T B9/ (k1)
P1 2 Ps Pq. (al Ri?/(n—k)
Hqo Other wise % = 956.9148) = 1005078708
393.6922F
*aob = 0.05
Aceptance
jon
3 “ + Crifical valve ¢
Fe =10.05018108 melw(drl 1g§) = 2.3%
\ rejection
il e e tan veject H, . We can wake sure that pm[;“p“p}g[sdr
13 are not simy (taneously o0, o
Testing individugl regression coefficients wcspine
Hy * B, =0 el () = _118.0341 -0 =33332652514 e jection tejection
Hq & By *0 3.500297 regioh region
o= 005 ) e T T M6

146 e 196

tq= BAOWH

1]
I

df = 136 1.96

t upper

& I g lies beyond any boundary of dr rejectin region, we can rgject H, at rignificant
level of 957 & We are gure that B, is not 0 95 out of 100 times when we sample.

alceptance
H0 © p,=0 Jc( | (B,) = -0858949%—0 = -GNN4HA re jection
Ho @ P, 0 ! 0. 1106732 region

region
oU 0.0% = — 1%
dF 1186 = ’|nq6

vejecfion
region

) JEIowev

-196 E:o 1.96
1™ - SRS

o If tgq lies beyond any bo\mdar\) of ¢L rejection region , we. can reject H, at cignificant
level of 5% © We arf qure that B, is not 0 45 out of 100 times when we sample,

Ho p,=0 Jc(ql ([&2) = 00538254 —0 = 14686250007 pejection
Hq : Pzio 00366%)_ Nglon

oU 0.0 = ”]qu
df = 1136 1,96

t upper

acceptance
region

vejecfion
region

) tlowev

]
1l

E uppar
P tq= 1468625000%

& If g lies within - any boundary of CL Aceptunce region, we can't roject K, at rignificant
level of 957 ¢ Wedvent qure that B, is not 0 95 out of 100 times when we sample.



acceptance CL04440343
Fegion

vejecion
vegioh

H, : B, =0 Jcm (p,) = 049436680 = 17426319215 re jection
Ho ! B #0 0-2332896 region
Q. Ps

oU 0.-05 = "lan
df = 1186 1,96

) JElowev

[[]
fl

tUPP r
’ do= 1H26319215

& TF g lies within - any boundary of CE Aceptunce tegion, we an't vgject Ry at significant
level of 957 & Wedvent qure that B, is not 0 95 out of 100 timer when we sample,

acceptance
Hq v =0 Jc(ql (pg = —0.43M4-0 =-1.3696332963 re jection
Hq ! 0 0.31933%% region
o P

fegion
o '?.]05' T =~ %
df = 1196 fuper = 196

vejection
veqion

teq=1.3696332963

& I g dies within . any bondary of CI Aceptunce  region, we cnt wject Hy at cignificant
level of 957 & We dvent qure that B, is not 0 95 out of 100 times when we sample.

P?) p4—

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 @ = 0.05)

* The warginal Contribution

7. H, ¢t porent’s education has no margingl contribution o model
Hy, ¢ Otherwise
0, F = (00328-00301)/(4-9) = 000135 = 1,655393022
(1= 0.0328) /(191 -5) 0.000 £ 15514339
oy = 0.05

Foper oo 2,1186) = 3

ﬁueﬁﬂhw
vegion

[ ] I N
Fa = 14655393022 . we can't reject o

5 The addition of variable fatheredcu; or
rejection mothereduC; have No marginal contribution
e to the wode| %
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a) Figure out all the degrees of freedom in this model.

+ In this model, we have F variablef 3 k =1,
A (odel) = k-1 = 3156

} df (Tota) = 42146 = 8t
df (Risidval)= n-k = 428~ 3 = 4

b) Figure out all the sum of squares (ESS and RSS) and mean squares in this model.
S5 of RSS

?
RST = 0446526442 4RSS = 18986 5207
1
223.30144) = EST 18398363209 ¢ ESS =135.3398089) %

Mss of ESS = EG = 3033980892 = 5.§899631533 X
6

df
o M of TS = T = 223.32%¥%1 = 0,5230150843
df Q= %

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

R"= 1-(1-R") n=1 X RF= EfS = 09158260054
n-K 7
= 1~ ’]-35.3398%‘12)(@) = 0.146245536] X
223.321H44) 4

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 4,1 = 3.84) v Let 138’ is H’LQ excluded varigble

Mede) 3,1% k =g . Nk = 48-§ =40 » The result of hypothesis teshing of
excluded variable wi reject  (significant)

2 FA
Fal = (Roew” Rom)/)}?of new regleffor§ the Null hypothesis or Py # 0.
1= R A N~ Wpnew) P Thertfore Fg 7 Fpey o (1,421)
3.8 < ( Za; 01582421954 ) /1 v Foe < Rl
1= Rigy/428-3)
3.8¢ < (Raew— 0.1582421954) ( 420 > - 0 KR ,but in this cuse R° 41
) "‘R%\sw A T U T posHiw valve
1= Ry < 420 Rypy ™ 66.4616926F 1~ Roeu

334
1-R%, < 109 Rogy — THRIFRA 2 12.3013324F <10 Ko )
0.1513420224 ¢ Row <1 © max Ry, < 4%
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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?

Ve age can't defeymivg how much hourly wange would be because when people

are getting old

they will work move slowly . Thevefore it is ot right that when

pesple who are aging will earn move wage as in o wodle,

The equation of wage and age muft be lilee this

A 2
P woge; = B+ B 0gei— B,U0

wn9®;

/

o\qe% is

09¢; vant
di:wﬂ nt\\: \§an*
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