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> dim(anscombe)

[1] 11 8

> names(anscombe)

[1] "x1" "x2" "x3" "x4" "y1" "y2" "y3" "y4"
> head(anscombe)

x1 x2 x3 x4 yl y2 y3 vy4

110 10 10 8 8.04 9.14 7.46 6.58

2 8 8 8 8 6.958.14 6.77 5.76

313 1313 8 7.58 8.74 12.74 7.71

4 9 9 9 88.818.77 7.11 8.84

511 11 11 8 8.33 9.26 7.81 8.47

6 14 14 14 8 9.90 8.10 8.84 7.04

>

> # (1) Statistic

> colMeans(anscombe)
x1 x2 x3 x4 yl y2

9.000000 9.000000 9.000000 9.000000 7.500909 7.500909
y3 y4

7.500000 7.500909
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> apply(anscombe, 2, var)

x1 X2 x3 x4 vyl
11.000000 11.000000 11.000000 11.000000 4.127269
y2 y3 y4

4.127629 4.122620 4.123249

>

> # (2) correlation

> attach(anscombe)

> apply(t(1:4), 2, function(x)

+ cor(get(paste("x",x,sep="")),get(paste("y",x,sep=
[1] 0.8164205 0.8162365 0.8162867 0.8165214

> detach(anscombe)
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tmp <- unlist(as(anscombe, "vector™))
x <- tmp[1:(NROW(Canscombe)*4)]
y <- tmp[(NROW(Canscombe)*4+1) : (NROW(Canscombe)*8)]
quartet <- rep(CcC"I","II","III","IV"),
each=NROW(anscombe))
anscombe.dat <- data.frame(x, y, quartet)
head(anscombe.dat)
X y quartet
10 8.04
8 6.95
13 7.58
9 8.81
11 8.33
14 9.96 I
tail(anscombe.dat)
X y quartet
39 8 7.04 IV
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40 8 5.25 IV

41 19 12.50 IV
42 8 5.56 IV
43 8 7.91 IV
44 8 6.89 IV

3. AL 43
CREAT BT Sl

> out <-
+ apply(t(C("Ill,IIIIII,IIIII","IV")), 2,
+ function(key) {

+ Im.obj <- 1m(y~x, subset=quartet==key,
+ data=anscombe.dat)
+ round(c(lm.obj$coef["(Intercept)"],
+ 1m.obj$coef["x"],
+ anova(lm.obj)["x", "Sum Sq"],
+ anova(lm.obj)[" Residuals" "Sum Sq"],
+ summary(1lm. ob3)$coeff1c1ents[" ", "Std. Error"],
+ summary(lm.obj)$r.squared),Z)})
> dimnames(out) <-
+ list(c("Coefficient Intercept","Coefficient x",
+ "Regression sum of squares","Residuals sum of squares",
+ "Estimated standard error of bl", "Multiple R-Square"),
+ cC'I","II","III","IV™))
> out
I II III IV

Coefficient Intercept 3.00 3.00 3.00 3.00
Coefficient x 0.50 0.50 0.50 0.50
Regression sum of squares 27.51 27.50 27.47 27.49
Residuals sum of squares 13.76 13.78 13.76 13.74
Estimated standard error of bl 0.12 ©0.12 0.12 0.12
Multiple R-Square 0.67 0.67 0.67 0.67
>
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> # (4) Chart

> library(lattice)

> xyplot(y ~ x | quartet, data=anscombe.dat,

+ panel = function(x, y, ...) {
panel.xyplot(x, y, col="orange", pch=16, cex=1.1)
panel .xyplot(x, y, type="g")
panel.lmline(x, vy, ...)

s

main="y ~ x | quartet")

+ + + + +
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> # (5) Residuals
> resi <- apply(tCcC"I™,"II","III","IV")), 2,
+ function(Ckey) 1m(y~x, subset=quartet==key,

data=anscombe.dat)$resi)
anscombe.dat <- data.frame(anscombe.dat,
residual=as.vector(resi))
qgmath(~ residual | quartet, data=anscombe.dat,
panel = function(x, ...) {
panel.qgmathline(x, ...)

panel.qgmath(x, col="orange", pch=16, cex=1.1)
panel.qgmath(x, type="g")
¥,
main="Normal Q-Q Plot")

V+ + 4+ + + 4+ V + VvV +

Normal Q-Q Plot
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> Im.cars <- Im(dist ~ speed, data=cars)
> summary(lm.cars)

Call:
Im(formula = dist ~ speed, data = cars)

Residuals:
Min 1Q Median 3Q Max
-29.069 -9.525 -2.272 9.215 43.201

Coefficients:

Estimate Std. Error t value Pr(>ltl)
(Intercept) -17.5791 6.7584 -2.601 0.0123 *
speed 3.9324 0.4155 9.464 1.49e-12 ***
Signif. codes: @ ‘***’ @.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ¢
> 1

Residual standard error: 15.38 on 48 degrees of freedom
Multiple R-squared: 0.6511, Adjusted R-squared: 0.6438
F-statistic: 89.57 on 1 and 48 DF, p-value: 1.49e-12
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op <- par(no.readonly=TRUE)
par(mfrow=c(3,2), mar=c(4, 4, 4, 1))
plot(lm.cars, which=1:6)

par(op)
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Residuals vs Fitted 3 Normal Q-Q
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