Linear Regression

D.A. Forsyth




Batch A Batch B Batch C
Amount of Time in Amount of Time in Amount of Time in
Hormone Service Hormone Service Hormone Service
25.8 99 16.3 376 28.8 119
20.5 152 11.6 385 22.0 188
14.3 293 11.8 402 29.7 115
23.2 155 32.5 29 28.9 88
20.6 196 32.0 76 32.8 58
31.1 53 18.0 296 32.5 49
20.9 184 24.1 151 25.4 150
20.9 171 26.5 177 31.7 107
30.4 52 25.8 209 28.5 125
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Constructing a regression




Evaluating a regression
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residuals(cbfd.Im)
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RA2-Values and Error




Hormone against time in service

B
=

(N
N

B CC B

A...._,...._.,__.C___-".--;-.‘.._.._ — —~— ,..___._.__
— —— -~ e —
A %

A AKA

9 o
N -]

9
=

Amount of hormone

[
o

50 100 150 200
Time in service

RA2=0.87




Age

70

40

20

Linear regression of Age agalnst Welght, outllers removed

o
o
o o oo o
© o ° o o
co o ° 4
°© coo 2 °°
6 o ® o o o
o
°© $ooq °
@ °°:§°o =} °© 580 n
o
o 000
0 © % o o o o
o o o8 °Q
o] . o o o, ag o o0
o0 o @o% g o T o)
© o® o o % o %
o 0o o @D 0 @ 8
o o o o
@
o o o
o o o0 0% o o, oo
o o 8 o
«® o°
o 8o o
o o o
o 0%o00 0° °® 8° o
o o @ o o
o . 0", 0 %0
go o o
o
T T T T T T T
120 140 160 180 200 220 240
Weight

RA2=0.00030

Residuals

40

30

10

-10

-30

Age agalnst Welght, outllers removed

Residuals vs Fitted
790
0252
c249 oo o o)
o o © o
o
o o o 00
o
o4 8 000 °
o o - o 0o
o &_° o
o 080 ©08°& %ognoo @
© o 00O o Lo o o
go °&° Qo @O, 0l
ooo o] &mo lo) o)
o R S
T o o @ @ og@O o %° o T
o o 8 @ o a ° o oo o
@ o o
Fo p o &o oo o o
%% 8 oy °
o I o 0% 045
o ©°8 ®o o© o
o o o ®0 g o oo § o, ©
°© ©° o %
T T T T T
44 4 446 448 450 452
Fitted values
Im(AGE ~ WEIGHT)




Weight

300

250

200

150

Linear regression of Welght agalnst Helght

30

Height

RA2=0.095

Residuals

200

150

100

50

-50

Welght agalnst Helght
Residuals vs Fitted

410

80

T T T
120 140 160

Fitted values
IM(WEIGHT ~ HEIGHT)




Weight

140 160 180 200 220 240

120

Linear regression of Welght agalnst Helght, outllers removed

Height

RA2=0.29

Residuals

80

-20

-60  -40

Welght agalnst Helght, outllers removed

Residuals vs Fitted

1 o218
7] 2420 1780
R o
0 o
— o ° o] c 0O O
° 00 )
o o®  og o o0
o Ogo © O .
_ % 4 ¢ o 5 ©60°
o 80 O Op 0800 oo o c O o
o o©
° 8 oo§oo ngoQ_ 00o o® ooBe o° T °
- 0C 2 230 oo
— 85 8- oo _© °—§' .8 °
© 9% go % oo © g o
o o0 08 o g°° 0g,%%0, o0 g
_ o (o] OO o o
oo 0 oo o O O° o
8 §° 000 © Og 8%0 o©
o o o ©
N 0 o
o o
B T T T T
140 160 180 200 220
Fitted values
IM(WEIGHT ~ HEIGHT)




Outliers
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Leverage and Cook Distance




Residuals vs Leverage
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Standardized residuals

Residuals vs Leverage
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Variable Transformations
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Box-Cox transformation
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residuals(housing.im)
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