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2. U3 US3AZE FEHZ0l st &2 9X Y= A2? H, sales= MHES
E8H| XIEMS 2|1 research= HRI|E XSHS 242 LIEFHCE. ( )

@ promotionel EEEIt= 0.816490110, research EEEXt= 0.57730IC.
@ promotione E=HTXl= 0.50/10, researchl E=TXt= 0.7071070]|CF.
@ BESARYS A44+32 I LRI QU
@ ZEHHS0! sales® EEBXt= 0.9574270IC.
call: call:
Im{formula = sales ~ promotion + research) Im(formula = tsales ~ tpromotion + tresearch)
Residuals: rResiduals:
1 2 3 4 1 2 3 4
-0.25 0.25 -0.25 0.25 -0.2611 0.2611 -0.2611 0.2611
Coefficients: Coefficients:
Estimate std. Error t value Pri=|T|) Estimate std. Error t value Pr>|t|)
{Intercept) -4.2500 1.9203 -2.213 0.270 (Intercept) 6.695e-17 2.611le-01 0.000 1.000
promotion 1. 5000 0. 5000 3. 000 0. 205 tpromotion 1.279e+00 4.264e-01 3. 000 0.205
ressarch 2.0000 0.7071 2. 828 0.216 tresearch 1.206e+00 4.264e-01 2.828 0,216
Residual standard error: 0.5 on 1 degrees of freedom residual standard error: 0.5222 on 1 degrees of freedom
Multiple R-squared: 0.9091, Adjusted R-squared: 0.7273 Multiple R-squared: 0.9091, Adjusted R-squared: 0.7273
F-statistic: 50on 2 and 1 DF, p-value: 0.3015 F-statistic: S on 2 and 1 bF, p-value: 0.3015
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sales= ﬂAl-ﬁ- ngmmotion + B;Tesearch

® B, =05, 8 =20
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@ 3 =15 6 =20
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olspromotion<-Im(promotion~research)
respromotion<-resid(olspromotion)
ols2«<-Tm{sales~respromotion+research)
summary({ols2)

Wy

call:
Im{formula = sales ~ respromotion + research)

Residuals:
1 2 3 4
-0.25 0.25 -0.25 0.25

Coefficients:
Estimate std. Error T value pPri=|t]|)

{Intercept) 1. 0000 0.7906 1.265 0.426
respromotion 1. 5000 0. 5000 3. 000 0. 205

research 0. 5000 0. 5000 1.000 0. 500

Residual standard error: 0.5 on 1 degrees of freedom
Multiple R-squared: 0.9091, Adjusted R-squared: 0.7273
F-statistic: 5on 2 and 1 DF, p-value: 0.3015

olsresearch<-Tm(research~promotion)
resresearch<-resid{olsresearch)
ols3=z-Tm(sales~promotion+resresearch)
summary({ols3)

VoMY N

call:
Tm{formula = sales ~ promotion + resresearch)

Residuals:

1 2 3 4
-0.25 0.25 -0.25 0.25
Coefficients:

Estimate std. Error t value Pr{=|t]|)

(Intercept) Q. 7500 0. 7500 1.000 Q. 500
promotion Q. 5000 0. 3536 1.414 0. 392
resresearch 2.0000 0.7071 2.828 0.216
Residual standard error: 0.5 on 1 degrees of freedom
Multiple R-squared: 0.9%091, Adjusted R-squared: 0.7273
F-statistic: 50on 2 and 1 oF, p-value: 0.3015
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> varcov<-0.25%xpxinv
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3. sales, promotion,
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call:
Tm{formula =

Hl I|7<OH
AN N5

Residuals:
1 2 L 4
-2.5 2.5 -2.5 2.5

coefficients:

Estimate Std.

(Intercept) -42.3500
promotion 15.000
research 20. 000

research=

=

IR=]

==
Q

=

Residual standard error:

Multiple R-squared:

F-statistic: 5

call:
Im{formula =

Residuals:
1 2

0.9091,
on 2 and 1 DF,

olgst t=

% RA+E0A Stk

LHEMAM M= O0F &t

Ct
HC

DHO0IA HI2IE0{0F BTk
ITNY NBUS BF

nsales ~ promotion + research)

Error © value Pr=|t|)

19.203 -2.213 0.270
5.000 3.000 0. 205
7.071 2.828 0.216

5 on 1 degrees of freedom

p-value:

4

-0.2611 0.2611 -0.2611 0.2611

Coefficients:

Estimate std.

tpromotion 1.2792
tresearch 1.2060
Signif. codes: 0 ‘ww=’

Residual standard error:

Multiple R-squared:
F-statistic:

call:
Im(formula =
Residuals:

1 2 3
-0.25% 0.25% -0.25

coefficients:

Estimate std.

(Intercept) -4.2500
promotion 1. 5000
research 2. 0000

Residual standard error:

0.9091,
10 on 2 and 2 DF,

4
0. 25

Error t value Pri>|t|)

0.3693 on 2 degrees of

p-value:

sales ~ promotion + research)

Adjusted R-squared: O.
0. 3015

Adjusted R-squared:
Q. 09091

tsales ~ tpromotion + tresearch - 1)

0. 3015 4,243 0.0513 .
0. 3015 4,000 0.0372 ,
@001 fexlloom: el 605

& 1

0.1

freedom

Error T value pPr>|t|)

1.9203 -2.213 0. 270
0. 5000 3. 000 0.205
0.7071 2.828 0.216

0.5 on 1 degrees of freedom

0.8182

Multiple R-squared: 0.90091, Adjusted R-squared: O.

F-statistic: 5 on 2 and 1 DF, p-value: 0.3015
call:
Im{formula = 1sales —~ Tpromotion + lresearch)
Residuals:

1 2 4

0.01100 -0.01881 0.01831 -0.01100

Coefficients:
Estimate std. Error t wvalue Pri{>|t|)

(Intercept) -1.10181 0.05329 -20.68 0.0308 =
1promotion 1.61672 0.05428 29.78 0.0214 =
1research 1. 57370 0. 06187 25.44 0.0250 =
signit: wcodess "0 AR Qo0 TRARLGoRE TR 0U0E Yoiozd
Residual standard error: 0.03082 on 1 degrees of freedom
Multiple R-squared: ©.9989, Adjusted R-squared: ©.9968

F-statistic:

465.2 on 2 and 1 DF,

p-value:

0.03277
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5. F-statistic :
(1) ( )
(2) ( )

1.382 on (1)

Eii.l_ EEE [=] cHl
exchange= ¢ &2 LPEH-_HEL

cotet. o, sales= IHE Y, promotion2 SEH| XIEH,

6. research® exchangedt SAI0 salestl &S =X Y=li=s ARIIES HES U0 st €9
= oY o= AH=2? ( )
@ 5% 7eA+=Z0AM HRIES ddEetlt.
@ F-SHE g2 12.250IC
@ F-3HEY UtrEte 242 AUmEIt 2, 222 UHRSIF 10ICH
@ Mol DoKX 22 RE2 RZ; Mol Jtol &l 23l r*ELH &4 AL
call: c ;
Im{formula = sales — promotion + research + exchange) call:
- : Im{formula = sales ~ promoticon)
Residuals: ;
1 2 3 4 5 Residuals:
0.05978 -0.59783 (0.41848 0.29891 -0.17935 1 2 3 4 5
-0.19231 -0.76923 -0.34615 1.23077 0.07692
coefficients:
Estimate std. Error t© value Pri=|t]) coefficiants:
(Intercept) -1.8424 1.8744 -0.983 0.5035 ',_- " y
promotion 0.5761 0.3966 1.453  0.384 estimate std. Error t value Pri>[t|)
Fasaareh 0.5109 0.5212 0. 980 0.506 (Intercept) 0.6154 0.9946 0.619 0.380
exchange 0.35924 0.4745  1.248 0.430 promotion 0.5769 0.3814 1.513 0.228
Residual standard error: 0.8109 on 1 degrees of freedom Residual standard error: 0.8697 on 3 degrees of freedom
multiple R-squared: 0.8358, Adjusted R-squared: 0.3424 vultiple R-squared: 0.4327, Adjusted R-squared: 0.2436
F-statistic: 1.694 on 3 and 1 DF, p-value: 0.5017 F-statistic: 2.288 on 1 and 3 DF, p-value: 0.2276
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