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QIFEEO HE . SalZdSda & ZXA Iy
SalZ3Edo| =3
=&(Variance): EHE(Moment)
=IIHl CHet 2EH9| Sd== HI O HOi=
. O™ | K HIH( Ky, ) BHE = My = E[(z — p)*]

e M = E(z) =2 (BE L= SAHASTYS HolF= CIE XIH)
e My =E[(z — p))? = % (24D
e M3 = E[(z — p)]® = H=E (EXIt O{ZH JIS0UL=XI)

o Bk M3 > 0, QEZOZ ?I WE|E JHEl 2X(right-skewed)

2
12

M; <0, 2IZo= 21 W2|E JIE 2X(left-skewed)
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RCode Plot  Explanation

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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http://127.0.0.1:3719/11-slides.html?panelset_001=r-code#panelset_001_r-code
http://127.0.0.1:3719/11-slides.html?panelset_001=plot#panelset_001_plot
http://127.0.0.1:3719/11-slides.html?panelset_001=explanation#panelset_001_explanation
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RCode Plot  Explanation-] Explanation-2

Prestige %>% ggplot(aes(x = income)) +

geom_histogram(aes(y = ..density.., color =),
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") +
geom_rug(color = "grey") +

scale_x_continuous(breaks = c(seq(0, 30000, 5000))) +
scale_y_continuous(breaks = c(seq(@, 15e-5, 5e-5))) +
theme_bw() + theme(legend.title = element_blank(), legend.text = element_text(size = 6),
axis.text.y = element_text(angle = 90, hjust = 0.5),
legend.position = c(0.75, 0.75)) 17 / 28


http://127.0.0.1:3719/11-slides.html?panelset_002=r-code2#panelset_002_r-code2
http://127.0.0.1:3719/11-slides.html?panelset_002=plot2#panelset_002_plot2
http://127.0.0.1:3719/11-slides.html?panelset_002=explanation-1#panelset_002_explanation-1
http://127.0.0.1:3719/11-slides.html?panelset_002=explanation-2#panelset_002_explanation-2
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RCode Plot  Explanation

with(Prestige, {
par(mfrow = c(1, 2), mar = c(4, 4, 4, 4))
qqPlot(income, id=list(n=0), col.lines="black")

plot(density(Prestige$income), main = "")})
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http://127.0.0.1:3719/11-slides.html?panelset_003=r-code3#panelset_003_r-code3
http://127.0.0.1:3719/11-slides.html?panelset_003=plot3#panelset_003_plot3
http://127.0.0.1:3719/11-slides.html?panelset_003=explanation2#panelset_003_explanation2
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B AE=(Boxplots)

RCode Plot  Explanation

is_outlier <- function(x) {
return(x < quantile(x, 0.25) - 1.5 * IQR(x) |
X > quantile(x, 0.75) + 1.5 x IQR(x))}
Prestige %>% rownames_to_column() %>%
mutate(outliers = ifelse(is_outlier(income),
rowname, NA_character_)) %%
ggplot(aes(x = "", y = income)) + geom_boxplot() +

ggrepel::geom_text_repel(aes(label=outliers)) + theme_bw() +

labs(x = "")
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http://127.0.0.1:3719/11-slides.html?panelset_004=r-code4#panelset_004_r-code4
http://127.0.0.1:3719/11-slides.html?panelset_004=plot4#panelset_004_plot4
http://127.0.0.1:3719/11-slides.html?panelset_004=explanation3#panelset_004_explanation3
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http://127.0.0.1:3719/11-slides.html?panelset_005=plot5#panelset_005_plot5
http://127.0.0.1:3719/11-slides.html?panelset_005=explanation4#panelset_005_explanation4
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MEE(Scatterplots)

R Code Plot
library(patchwork)
pl <- Ornstein %>% ggplot(aes(x = assets)) + geom_density() +

labs(x = "assets", subtitle = "(a)") + geom_rug() + theme_bw()

p2 <— Ornstein %>% ggplot(aes(x = logl@(assets))) + geom_density() +
scale_x_continuous(labels = c(100, 1000, 10000, 100000)) +
labs(x = latex2exp::TeX("log$_{10}$(assets)"), y = "", subtitle = "(b)") +
geom_rug() + theme_bw()

p3 <- pl + p2 + plot_layout(ncol = 2)

print(p3)
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http://127.0.0.1:3719/11-slides.html?panelset_006=r-code5#panelset_006_r-code5
http://127.0.0.1:3719/11-slides.html?panelset_006=plot6#panelset_006_plot6
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library(ggExtra)

R Code-2

sagskd 2 ZHA| IO
Plot
eI HAHU}U= EEE

, H=KIE01 S

p5 <- Vocab %>% ggplot(aes(vocabulary, education)) +

geom_point(size = 2, alpha

geom_smooth(method =

0.5) +
"lm", se = T, color = "black") + theme_bw()

p5 <- ggMarginal(p5, type="boxplot", size = 15)
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http://127.0.0.1:3719/11-slides.html?panelset_007=r-code-1#panelset_007_r-code-1
http://127.0.0.1:3719/11-slides.html?panelset_007=r-code-2#panelset_007_r-code-2
http://127.0.0.1:3719/11-slides.html?panelset_007=plot7#panelset_007_plot7
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http://127.0.0.1:3719/11-slides.html?panelset_008=%EC%9B%90%EC%B9%99#panelset_008_%EC%9B%90%EC%B9%99
http://127.0.0.1:3719/11-slides.html?panelset_008=bulging-rule#panelset_008_bulging-rule
http://127.0.0.1:3719/11-slides.html?panelset_008=r-code-12#panelset_008_r-code-12
http://127.0.0.1:3719/11-slides.html?panelset_008=r-code-22#panelset_008_r-code-22
http://127.0.0.1:3719/11-slides.html?panelset_008=plot8#panelset_008_plot8
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OHXISIO = ATH= HIOIH Bizh: A=t & HE=L

« = IF MZ LIE A /R0 B E St M= HEH6H0] HIWE 4~ UAH| o,

« A2k [0, 11 AlOIC] == HIOIEE Higt

N

Fat0lM Z[2gtS i 0120l ZICHEIOIA R4S M 2O = LISOE.

o X[AZICHaL0l HIEH BtE k= 2= OIEXI0 B
o LHIH A2 SUHIM= ArESHAIEE, SHZERNAM= ALE0HA 5.

o o L—Lmi
o Normalization = 1y

Lmax — Lmin
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