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< 3] A 1A (simple regression analysis) :

o U3 EA (multiple regression) :
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COOPER Mini BENZ 5600 MAYBACH

253 1,230kg
vl 7] 2F 1,496¢C
A =4 11671
A H] 16.5km/L

T 2F5 % 2,345kg
vl 7] 2F 3,982cc
&9 6307+
1] 8.1km/L
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fit=lm(mpg ~ wt, data=mtcars)
summary (fit)

Call:
lm(formula = mpg ~ wt, data = mtcars)
Residuals:

Min 1Q Median 3Q Max

-4.5432 -2.3647 -0.1252 1.4096 6.8727

Coefficients:
Estimate Std. Error t value Pr(>|t]|)

(Intercept) 37.2851 1.8776 19.858 < 2e-16 **x%
wt -5.3445 0.5591 -9.559 1.29e-10 *x*x
Signif. codes: 0 '¥xx' 0.001 'xx' 0.01 'x' .05 '.' 0.1 " ' 1

Residual standard error: 3.046 on 30 degrees of freedom
Multiple R-squared: 0.7528, Adjusted R-squared: 0.7446
F-statistic: 91.38 on 1 and 30 DF, p-value: 1.294e-10
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mpg = —5.34wt + 37.29
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require(predict3d)
ggPredict(fit)
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ggPredict(fit,show.text=FALSE, show.error=TRUE)
35
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R formula: Y~ X

require(processR)
pmacroModel(0,radx=0.1,rady=0.07,ylim=c(0.1,0.6))
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Model syntax: Y ~ b * X

statisticalDiagram(0,radx=0.1,rady=0.07,,ylim=c(0.1,0.6))
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o mtcars tl°|E 2] vs = engine°] “V-shape”<! 74§ 0, “straight”?] 74 %1
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mtcars$engine=factor (mtcarss$vs, labels=c("V-shape","Straight"))
fitl=lm(mpg ~ wt + engine, data = mtcars)

summary (fitl)
Call:
Im(formula = mpg ~ wt + engine, data = mtcars)
Residuals:
Min 1Q Median 3Q Max

-3.7071 -2.4415 -0.3129 1.4319 6.0156

Coefficients:
Estimate Std. Error t value Pr(>|t])
(Intercept) 33.0042 2.3554 14.012 1.92e-14 *xx*xx*
wt -4.4428 0.6134 -7.243 5.63e-08 *x*xx* 13/ 36
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engine o] we} Gebxich
 enginec] V-shape <! 7 -5 intercept ~ 33.0

e engine°| Straight ¢! 74 -5 intercept ~ 33.00042 + 3.1544 ~ 36.16
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ggPredict(fitl)
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mpg
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require(predict3d)
predict3d(fitl,radius=0.5)

wt

Im(formula = mpg ~ wt + engine, data = mtcars)
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Ao 2rgo] gle g3 AEN S A5 vds3 22 R formulas AFE3Ht, o)) C=
I ZF(covariate) =S =3},

R formula: Y~ X+ C

pmacroModel (0, covar=list(name="C",site=1l1ist("Y")),ylim=c(0.1,0.6))
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Model syntax: Y~ b *
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statisticalDiagram(0,radx=0.06,rady=0.06,covar=list(name="C",site=11:
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Y~X+W+XW

9l formulaE 7FHHAl Y ~ X*W 2= & 4= Ut} *
Fig=

rir

X*2Z=X+7Z+XZ

A*B*C=A+B+C+A:B+B:C+A:C+A:B:C
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fit2=lm(mpg ~ wtxengine,data=mtcars)

summary (fit2)
Call:
lm(formula = mpg ~ wt * engine, data = mtcars)
Residuals:
Min 1Q Median 3Q Max

-3.9950 -1.7881 -0.3423 1.2935 5.2061

Coefficients:
Estimate Std. Error t value Pr(>|t]|)

(Intercept) 29.5314 2.6221 11.263 6.55e-12 *x*xx

wt -3.5013 0.6915 -5.063 2.33e-05 *x*xx
engineStraight 11.7667 3.7638 3.126 0.0041 *x
wt:engineStraight -2.9097 1.2157 -2.393 0.0236 *
Signif. codes: 0 '¥x*x' 0.001 'xx' 0.01 'x' .05 '.' 0.1 ' ' 1

Residual standard error: 2.578 on 28 degrees of freedom
Multiple R-squared: 0.8348, Adjusted R-squared: 0.8171
F-statistic: 47.16 on 3 and 28 DF, p-value: 4.497e-11 20/36
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o engine°] V-shaped <! 74 -5 intercept ~ 29.5314
o enginec] Straight <! 7 % intercept ~ 29.5314 4 11.7667 ~ 41.3

o 7127

o engine°] V-shaped ¢! 74 % slope ~ —3.5013
o engine°] Straight <1 72 % slope ~ —3.5013 — 2.9097 ~ 6.41
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ggPredict(fit2)
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predict3d(fit2,radius=0.5)
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Im(formula = mpg ~ wt * engine, data = mtcars)
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fit3 = Im( mpg ~ wtxhp, data=mtcars)

summary (fit3)
Call:
lm(formula = mpg ~ wt * hp, data = mtcars)
Residuals:
Min 1Q Median 3Q Max

-3.0632 -1.6491 -0.7362 1.4211 4.5513

Coefficients:
Estimate Std. Error t value Pr(>|t])

(Intercept) 49.80842 3.60516 13.816 5.01le-14 *x*xx*
wt -8.21662 1.26971 -6.471 5.20e-07 %%
hp -0.12010 0.02470 -4.863 4.04e-05 **%
wt:hp 0.02785 0.00742 3.753 0.000811 ***
Signif. codes: 0 ' xx' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1

Residual standard error: 2.153 on 28 degrees of freedom 24/ 36



A}, B+ EEAAE AN B T3 2ok,
mean(mtcars$hp, na.rm=TRUE) + c(-1,0,1)* sd(mtcars$hp, na.rm=TRUE)
[1] 78.12463 146.68750 215.25037

’y;‘%

)

o hp7} 78.12 91 74 5 intercept ~ 49.81 — 0.12 x 78.12 ~ 40.43
o hp”l 146.69 <! 7;5‘% intercept ~ 49.81 — 0.12 x 146.69 ~ 32.19
o hp7} 215.25 91 7 $- intercept ~ 49.81 — 0.12 x 215.25 ~ 23.96

o hp7} 78.12 Q1 7 % slope ~ —8.22 4+ 0.028 x 78.12 ~ —6.04
o hp7} 146.69 <! 7§—°r slope ~ —8.22 + 0.028 x 146.69 ~ —4.13
o hp7}215.25 1 2% slope ~ —8.22 4+ 0.028 x 215.25 ~ —2.22
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ggPredict(fit3)

354
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300
250
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ggPredict(fit3,mode=3,colorn=50,show.text = FALSE)
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predict3d(fit3, show.error = TRU fit31=1m( mpg ~ wt+hp, data=mtce
predict3d(fit31l, show.error = Tk
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Im(formula = mpg ~ wt * hp, data = mtcars) wt

Im(formula = mpg ~ wt + hp, data = mtcars)
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Rformula: Y~ X*W

1da 292 v 2.

N

pmacroModel(1,radx=0.1,rady=0.07)
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Model syntax+= 52} 2Tt
Model syntax: Y ~b1 *X + b2 * W + b3 * X:W

EAA YL vt 2

statisticalDiagram(l,radx=0.1,rady=0.07)

Xw
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2™ =l 2 (moderated moderation)

A*B*C=A+B+C+A:B+B:C+A:C+A:B:C

fit4=lm(mpg ~ wt * hp * engine,data=mtcars)

summary (fit4)
Call:
Im(formula = mpg ~ wt * hp * engine, data = mtcars)
Residuals:
Min 1Q Median 3Q Max

-3.4392 -1.4404 0.0168 1.3475 3.8171

Coefficients:
Estimate Std. Error t value Pr(>|t])

(Intercept) 46.34789 9.27508 4.997 4.19e-05 *x*xx*
wt -7.68255 2.97908 -2.579 0.0165 *
hp -0.10291 0.04901 -2.100 0.0464 *
engineStraight -4.54377 12.64388 -0.359 0.7225
wt:hp 0.02509 0.01503 1.669 0.1081
wt:engineStraight 3.92911 4.67846 0.840 0.4093
hp:engineStraight 0.05489 0.10581 0.519 0.6086
wt:hp:engineStraight -0.03745 0.03927 -0.954 0.3497
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ggPredict(fit4,show.point=FALSE)
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predict3d(fit4, radius=4)

engine?{}-sha pe
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mtcars)

Im({formula g npg ~wt* hp
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Rformula: Y~X*W*Z
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Hayes<] PROCESS macro
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0.1,rady=0.07)

pmacroModel (3, radx
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Model syntax+= 52} 2Tt

Y~bl1X+b2W+Db3Z+Db4dX:W +Db5X:Z+b6W:Z+b7X:W:Z

statisticalDiagram(3)
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