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Introduction
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o [|0|E| B (data exploration), 2 £7 (model specification), ZITt
(diagnostics)

e Fox (2016) 2| Figure 32 ff 22|72} H|0[E{E SO{Ct £0t0F Sh=X|0f| 2ot
II'|:|—X-IO| ():IIA'E X-“_n_of

Table 1: Example data: Anscombe (1973)

X y1 y2 y3 x4 y4

10 8.04 09.14 7.46 8 6.58
8 695 8.14 6.77 8 576
13 758 874 1274 8 7.71
9 881 877 7.11 8 884
11 833 9.26 7.81 8 8.47
14 996 8.10 8.84 8 7.04
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Table 2: Descriptive Statistics of Anscombe (1973)
Obs. Mean Std. Min Max

X 11 9.000000 3.316625 4.00 14.00
y 11 7.500909 2.031568 4.26 10.84
y2 11 7.500909 2.031657 3.10 9.26
y3 11 7.500000 2.030424 539 1274
X4 11 9.000000 3.316625 8.00 19.00
y4 11 7.500909 2.030578 525 12.50
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Types of Data

Z£73 4F (levels of measurement)
o HEH (Nominal)
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Types of Data
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Measures of Central Tendency
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Measures of Central Tendency
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Measures of Central Tendency
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VVariance
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Moment
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Histograms

library(car)
with(Prestige, hist(income,
breaks="FD", col="gray",
main="Average Income in 1970 (dollars)")); box()
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Histograms

library(car);library(ggplot2) ;library(tidyverse)
Prestige >/, ggplot(aes(x = income)) +
geom_histogram(color = "gray",

binwidth = 2500) +
scale_x_continuous(breaks =

seq(0, 25000, 5000)) +
labs(title = "Average Income in 1970 (dollars)") +

theme_bw() + theme(plot.title = element_text(hjust = 0.5))
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Histograms
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Kernal Density Plot

with(Prestige, {
hist(income, freq=FALSE, ylim=c(0, 1.5e-4),
breaks="FD", main="", 1ty=0)
lines(density(income, from=0), lwd=3, lty=2)
lines(adaptiveKernel (income, from=0), lwd=2, lty=1)
rug(income, col="red")
legend("topright", c("Fixed bandwidth",
"Adaptive bandwidth"),
1ty=2:1, lwd=2, inset=0.02, bty="n");box()})
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Kernal Density Plot

Prestige %>’ ggplot(aes(x = income)) +
geom_histogram(aes(y = ..density..),
breaks=seq(0,max(Prestige$income),2000)) +
geom_density(aes(color = "Adaptive bandwith"),

kernel = "gaussian",
linetype = 1, adjust = 0.8) +
geom_density(aes(color = "Fixed bandwith"),
bw = 1500, linetype = 2,
position = "stack") +

scale_x_continuous(breaks = c(seq(0, 30000, 5000))) +

scale_y_continuous(breaks = c(seq(0, 15e-5, 5e-5))) +

theme_bw() + theme(legend.title = element_blank(),
legend.position = ¢(0.8, 0.9))
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Kernal Density Plot
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Q-Q Plot
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Boxplots
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Scatterplots
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Scatterplots
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Scatterplots
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Scatterplots
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Transforming Data
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Transforming Data
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Transforming Data
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Figure 1: lllustration of Mosteller and Tukey's bulging rule




Transforming Data

fakedataMT <- function(p=1,q=1,n=99,s=.1){
set.seed(1);
X=seq(1/(n+1),1-1/(n+1) ,length=n)
Y=(5+2*%X"p+rnorm(n,sd=s))”~ (1/q)
return(data.frame (x=X,y=Y))}

test <- fakedataMT(p=3, g=5)



Transforming Data
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Figure 2: The effect of different power transformations of X and Y




Transformation Data
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Transformation Data
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