Yy=8+aX +aX; +-+8X, +¢€
a,

Y =X+ 8K+ By + 8

Y=ap+ax +aX ++aX,
%, &, Q,

1
50 165 65
60 170 68
65 172 70
65 175 65
70 170 80
75 172 85
80 183 78
85 187 79
90 180 95

95 185 97

<>



> <-¢(50,60,65,65,70,75,80,85,90,95)

> <-c(165,170,172,175,170,172,183,187,180,185)

> <-¢(65,68,70,65,80,85,78,79,95,97)
> taikei2<-data.frame( , , )
> taikei2

1 50 165 65
2 60 170 68

cor
> round(cor(taikei2),4)
1.0000 0.8790 0.8975

0.8790 1.0000 0.5944
0.8975 0.5944  1.0000

> pairs(taikei2,pch=21,bg="red”,cex=2)
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Im
>(taikei2.Im<-Im( ~.,data=taikei2))
Call:
Im(formula = ~ ., data = taikei2)
Coefficients:
(Intercept)

-161.670 1.022 0.709
R
Im
taikei2
Coefficients

= =161.670+1.022x +0.709x%

> summary(taikei2.lm)

Call:
Im(formula = ~ ., data = taikei2)
Residuals:

Min 10 Median 30 Max
-3.00359 -0.56141 0.07964 1.10466 1.77918
Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) -161.66981 13.59310 -11.89 6.75e-06 ***
1.02172 0.08960 11.40 8.95e-06 ***
0.70906 0.05729 12.38 5.17e-06 ***
Signif. codes: 0 ~***" 0.001 ~*** 0.01 "*" 0.05 ~." 0.1 ~ " 1
Residual standard error: 1.6 on 7 degrees of freedom
Multiple R-Squared: 0.9901, Adjusted R-squared: 0.9872
F-statistic: 348.7 on 2 and 7 DF, p-value: 9.782e-08



(Multiple R-Squared)  0.9901
R-squared) 0.9872
0.7442
plot( plot.Im)
(diagnostic plots)

> par(mfrow=c(2,2),oma = c¢(1,1,2,1),mar = c(4, 4, 2, 1))
> plot(taikei2.Im,pch=21,bg=2,col=2,cex=1.5)

In(fornula = f£8F © ., data = taikeil)

Fesiduals vs Fitted _%; Mormal Q-0 plot
=a - . [y
n o~ E"‘ . E '--l-'.
] * . 7 ° .o
q ®E o lne
s =
i3] o -1
II L T T E I T T T T T
G0 T0 &0 40 & -1.6 -0.5 0O.& 1.5
- Fitted valuea Theorstical Huantiles
B ., Seale-location plot Cosk "z digtance plot
8o e 5o
= "X ] il m =
2 * %40 | n =
=] ® y { "
H = S = I |
5 = I T T =] T T T T T
g B0 70 &0 a0 & 4 & B 10
Fitted values (b&. munber
2
3 Cook
1

2
taikei2
(interaction)

(Adjusted
0.7726



Y =8y +aX +aX, + 8% X,

R
N2

>(taikei2.Im2<-Im( ~.\2,data=taikei2))
Call:
Im(formula = ~ N2, data = taikei2)
Coefficients:

(Intercept) :

-372.94598 2.21610 3.46816 -0.01555
>summary(taikei2.lm2)
Call:
Im(formula = ~ N2, data = taikei2)
Residuals:

Min 10 Median 30 Max

-1.3925 -0.7506 0.1545 0.5282 1.5525
Coefficients:

Estimate Std. Error t value Pr(>|t])
(Intercept) -372.94597 85.83156 -4.345 0.00485 **
2.21610 0.48648 4.555 (.00387 **
3.46816 1.11361 3.114 0.02073 *
-0.01555 0.00627 -2.480 0.04784 *
Signif. codes: 0 ~***" 0.001 ~*** 0.01 "*" 0.05 ~." 0.1 ~ " 1
Residual standard error: 1.214 on 6 degrees of freedom
Multiple R-Squared: 0.9951, Adjusted R-squared: 0.9926
F-statistic: 405.5 on 3 and 6 DF, p-value: 2.582e-07

0.9951 0.9926
0.9901 0.9872 0.9926

> plot(taikei2.Im2,pch=21,bg=2,col=2,cex=1.5)



Re=idual=
-1.6 0,0 1.0

Wtandardized residuald
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Im(formula = (£ ~ .72, data = taikei2)

Rezidualz w= Fitted %;
1 =
kL E
L
. # . =
i
L] i
. T
I L T L T E
B0 B0 TO g0 g0 =
Fitted walues
Seal e=Loestion plot
W 4i
. 'L o g
¥
- » . . @ E
A . =
] . o
_ * =
i 3
L L L Li
GO B0 TO g0 40
Fitted walues
3 taikei2.Im2
15
Cook 1

Hormal Q=0 plot
L
i & .'
= - ".'
'I_| = :‘ ‘-
‘;':' q 1 1 1 1 1 1
-1.65 0% 06 1.5
Thearetical Cheantiles
Cook'z distance plot
s _l
=
= !
= ] , T 11|
= T T T T T
& 4 6 % 10
Ob=. nunber
1.5 10
Cook

0.5



AIC(Akaike’s
Information Criterion) AIC

AIC= 2x ( ) 2% ( )

AIC
R attitude attitude

30 7 ()

rating
complaints
privileges
learning
raises
critical
advancel :

>data(attitude)
>attitude[1,]

rating complaints privileges learning raises critical advance
1 43 51 30 39 61 92 45

(rating)

> round(cor(attitude),2)
rating complaints privileges learning raises critical advance

rating 1.00 0.83 0.43 0.62 0.59 0.16 0.16
complaints  0.83 1.00 0.56 0.60 0.67 0.19 0.22
privileges 0.43 0.56 1.00 0.49 0.45 0.15 0.34

learning 0.62 0.60 0.49 1.00 0.64 0.12 0.53



raises 0.59 0.67 0.45 0.64 1.00 0.38 0.57
critical 0.16 0.19 0.15 0.12 0.38 1.00 0.28
advance 0.16 0.22 0.34 0.53 0.57 0.28 1.00
rating comlaints learning raises
complaints  raises learning learning  raises
0.6
pairs panel=panel.smooth
>pairs(attitude, panel=panel.smooth,attitude)
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rating

>attitude.Im1 <- Im(rating ~ ., data = attitude)
>summary(attitude.Im1)

Call:

rating comlaints learning raises

Im(formula = rating ~ ., data = attitude)

Residuals:
Min 10
-10.9418 -4.3555

Coefficients:

Median
0.3158

Estimate Std.

(Intercept) 10.78708
complaints 0.61319
privileges -0.07305
learning 0.32033

raises 0.08173
critical 0.03838
advance -0.21706

Signif. codes: 0 ~***" Q.

11.

O O O O o o

3Q

5.5425 11.

Error t value
58926 0.931
.16098 3.809
.13572 -0.538
.16852 1.901
.22148 0.369
.14700 0.261
.17821 -1.218
001 ~**" 0.01

Max
5990

Preoltl)
0.361634
0.000903 **=*
0.595594
0.069925 .
0.715480
0.796334
0.235577

T*"0.05 7.7 0.1 " "1

Residual standard error: 7.068 on 23 degrees of freedom

Multiple R-Squared: 0.7326,
F-statistic: 10.5 on 6 and 23 DF,

Pri1tl)

Pri>1tl)

R stats

AlC

complaints

Adjusted R-squared: 0.6628
p-value: 1.240e-05

learning

Pri>1tl)

Pri>1tl)

step step
step



>attitude.Im2<-step(attitude.Im1)
Start: AIC= 123.36 #
rating ~ complaints + privileges

Step: AIC= 121.45 #1
rating ~ complaints + privileges

Step: AIC= 119.73 #2
rating ~ complaints + privileges

Step: AIC= 118.14 #3
rating ~ complaints + learning +

Step: AIC= 118 #4
rating ~ complaints + learning
Df Sum of Sq RSS
<none> 125465
- learning 1 114.73 1369.38
- complaints 1 1370.91 2625.56

Pri>1tl)

complaints learning

> summary(attitude.Im2)
Call:

+ learning + raises + critical + advance

+ learning + raises + advance

+ learning + advance

advance

AIC
118.00
118.63
138.16

4

Im(formula = rating ~ complaints + learning, data = attitude)

Residuals:
Min 10 Median

30 Max

-11.5568 -5.7331 0.6701 6.5341 10.3610

Coefficients:

Estimate Std. Error
(Intercept) 9.8709 7.0612
complaints 0.6435 0.1185
learning 0.2112 0.1344

t value Pr(c|t])

1.398 0.174
5.432 9.57e-06 ***
1.571 0.128

Signif. codes: 0 “**** 0.001 "*** 0.01 "*" 0.05 "." 0.1 ~ "1



Residual standard error: 6.817 on 27 degrees of freedom

Multiple R-Squared: 0.708,
F-statistic: 32.74 on 2 and 27 DF,

Adjusted R-squared: 0.6864
p-value: 6.058e-08

rating=9.8709+0.6435x complaints 0.2112x earning

>plot(attitude.Im2)
>par(temp.par)

fornula = rating © coaplaints + |
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