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= 4.4 A numerical vector and a factor: analysis of variance (continued)
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[&lF : breaks (numerical), wool (2 7K#£), & tension (3 JK#E)
> warpbreaks.Im = Im(breaks ~ tension, data = warpbreaks)

> anova(warpbreaks.Im)
Analysis of Variance Table

Response: breaks

Df Sum Sq Mean Sq F value Pr(>F)
tension 2 2034.3 10171 7.2061 0.001753 *x%
Residuals 51 7198.6 141.1

> summary(warpbreaks.Im)
Im(formula = breaks ~ tension, data = warpbreaks)

Residuals:
Min 1Q Median 3Q Max
-22.389 -8.139 -2.667 6.333 33.611

Coefficients:

Estimate Std. Error t value PrO[t))
(Intercept) 36.39 2.80 12.995 < 2e=16 **x
tensionM -10.00 3.96 -2.525 0.014717 *
tensionH -14.72 3.96 -3.718 .000501 **
Residual standard error: 11.88 on 51 degrees of freedom
Multiple R—squared: 0.2203, Adjusted R—squared: 0.1898

F-statistic: 7.206 on 2 and 51 DF, p-value: 0.001753
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= aov()ZFFALVT. Tukey HSD ZFIFALTH %,
> warpbreaks.aov = aov (breaks ~ tension, data = warpbreaks)
> summary (warpbreaks.aov)

Df Sum Sq Mean Sq F value PrOF)
tension 2 2034.3 10171 7.2061 0.001753 **
Residuals 51 7198.6 1411

> 1 - pf(7.206, 2, 51)
[1] 0.001752972
= #E28 (X, summary(warpbreaks.Im)&EIL
> TukeyHSD(warpbreaks.aov)
Tukey multiple comparisons of means
95% family—wise confidence level

summary(warpbreaks.Im)

Fit: aov(formula = breaks ~ tension, data = warpbreaks)

$tension FYHRSERY !
diff Iwr upr p adj

M-L -10.000000 -19.55982  -0.4401756 0.0384598

H-L -14.722222 —24.28205 -5.1623978 0.0014315

H-M -4.722222 -14.28205 4.8376022 0.4630831

> plot(TukeyHSD(warpbreaks.aov)) #/ER (Figure 4.15, p. 108)

" Im0O& aovOIFIRETIFRLAD T, MAESZEICERITHL S5, Aux DY VT ILDESBIENZ
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> tapply(auxiliaries$VerbalSynsets, auxiliaries$Aux, var)

hebben zijn zijnheb
5.994165 18.066667 11.503932
5 JUINSAN) Y TH S, Kruskal-Wallis rank sum test(Z5RAH)L =94+ ABE) ZRA IS,

> kruskal.test(auxiliaries$VerbalSynsets, auxiliaries$Aux)

Kruskal-Wallis rank sum test

data: auxiliaries$VerbalSynsets and auxiliaries$Aux
Kruskal-Wallis chi—squared = 11.7206, df = 2, p—value = 0.002850

#® 441 Two numerical vectors and a factor: Analysis of covariance
NETIE:
FEIEF — numerical vector AN FBIZE %k
DESH - BFEROKE) D, FREHK
= BBIEF. DERO . 9 ELS AT (analysis of covariance, ANCOVA) X3 RT. Im(){%_"ﬁﬁl,\%)o - [ A [T3]: BEXECEE ]

> ratings.Im = Im(meanSizeRating ~ meanFamiliarity * Class + I(meanFamiliarity”2), data = ratings)

2 DM numerical vectors & 1 DD EF TF;8l=analysis of covariance |

> summary (ratings.Im)
Im(formula = meanSizeRating ~ meanFamiliarity * Class + I(meanFamiliarity”2), data = ratings)
Residuals:
Min 1Q  Median 3Q Max
-0.97325 -0.19146 0.03541 0.19628 0.90686
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Coefficients:
Estimate Std. Error  t value PrOIt]) snBA

(Intercept) 4.42894 0.54787 8.084 7.6e—12 **¥% modified group mean
meanFamiliarity -0.63131 0.29540 -2.137 0.03580 * linear term coefficient
I(meanFamiliarity"2) 0.10971 0.03801 2.886 0.00508 **
Classplant -1.01248 0.41530 -2.438 0.01711 %

1=81Z coefficient 7351<

—-0.631—0.212=-0.843
meanFamiliarity:Classplant -0.21179 0.09779 -2.166 0.03346 * interaction

Signif. codes: 0 “¥x*’ 0.001 “#+’ 0.01 ‘¥* 0.05 *” 0.1 “’ 1

Residual standard error: 0.3424 on 76 degrees of freedom

Multiple R—squared: 0.8805, Adjusted R—squared: 0.8742

F-statistic: 140 on 4 and 76 DF,

= Figure 416 (p. 111) ZEX T 5,
> ratings$fitted = fitted (ratings.Im)

p—value: < 2.2e-16

#HEEBEESRFAICTELTHE

> plot(ratings$meanFamiliarity, ratings$meanSizeRating, xlab="mean familiarity”, ylab="mean size rating”,

+ type="n") #R1EY

> text (ratings$meanFamiliarity, ratings$meanSizeRating, substr(as.character(ratings$Class), 1, 1),

+ col="darkgrey”) #BEEX F(ie,a&p) DFEA

> plants = ratings[ratings$Class == “plant” ]

> animals = ratings[ratings$Class ==

> plants = plants[order(plants$meanFamiliarity),]

“animal”,]

> animals = animals[order(animals$meanFamiliarity),]

> lines(plants$meanFamiliarity, plants$fitted)

> lines(animals$meanFamiliarity, animals$fitted)

Class ThEZhDT—Ht vk
IZ5E|L . meanFamiliarity JIEIZ
WREZD,




