L]
1111/
il

- T ~Y chapter

H R FHEE

SR —LEERL - S S — R BT SR A P S TR B A PR A R B 7 AR R

TR EER — AT RERIRE - R EGERIERME - EMERRER SN
(exploratory data analysis, EDA) HY#i[E o

o

Z & iris{datasets} JEHERE - BHERIE (BUHIEL) B9—LtLaHE
A ok H A

> data(iris)

BFAE— TR :

> str(iris)

'data.frame': 150 obs. of ©5 variables:

S Sepal.Length: num 5.1 4.9 4.7 ...

S Sepal.Width : num 3.5 3 3.2 ...

S Petal.Length: num 1.4 1.4 1.3..

$ Petal.width : num 0.2 0.2 0.2..

S Species: Factor w/3 levels "setosa", "versicolor",..:

L 4 iooe

EEEERME - 3565 5 E#EK 150 FREUEIE - 5 EEES LS

R JEERIE (Ol - ahfE GYE =) - el DIER E A
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@ BEEREN

> summary (iris)

Sepal .Length Sepal .Width C Species
Min. :4.300 Min. :2.000 ... setosa :50
1st Qu.:5.100 1st Qu.:2.800 ... versicolor:50
Median :5.800 Median :3.000 ... virginica :50
Mean :5.843 Mean :3.057
3rd Qu.:6.400 3rd Qu.:3.300
Max. 7.900 Max. :4.400

FH_ERTR > FER A = (E G HAE 50 28 -
ZEERATHA 5 EER AT LA TEAES

> head(iris, n = 5)

Sepal .Length Sepal.Width ... Species
1 5.1 3.5 ... setosa
2 4.9 3.0 setosa
3 4.7 3.2 setosa
4 4.6 3.1 setosa
5 5.0 3.6 setosa

THREERREN 5 FERATLAER NEAES

> tail(iris, n = 5)

Sepal .Length Sepal.Width ... Species
146 6.7 3.0 ... virginica
147 6.3 2.5 virginica
148 6.5 3.0 virginica
149 6.2 3.4 . virginica
150 5.9 3.0 virginica
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i REFNE LRy "setosa" HY LS8R n g A ¢

> iris[irisSSpecies == "setosa", 1]
=
> subset (iris, Species == "setosa", select

6.1 —#t&FFR

= Sepal.Length)

FHIEHEMTE Sy "setosa" HI{LE R EHICE TR EIR AT # A -

> iris[irisS$SSpecies == "setosa", 1:2]
1%
> subset (iris, Species == "setosa",

+ select = c(Sepal.Length, Sepal.width))

6.1 —#&E

FASLA iris{datasets} SEHEFHERE —TIEERE
SR Eif

> x <- 1iris[, 1]

EIAREBEBEER M2 HHE

> ¢c(min(x), max(x))
[1] 4.3 7.9

> range (x)
[1] 4.3 7.9

BRI —HEE
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6-4

TR EAFIIREE AT LA Mo < ¢

> summary (x)
Min. 1lst Qu. Median Mean 3rd Qu. Max.
4.300 5.100 5.800 5.843 6.400 7.900

£ EEBSIETH » Min, (RFE&/IME > 1st Qu. RFEFE U578 (first quartile)
BE 25% (8L (quantile) B¢ 47\ #] (percentile) * Median ({78 (BIZE
P TEEE 50% B 0 Mean (RFEEASEIGEL (sample mean) ¢ 3rd Qu.
REFE = AIEEGE 75% 078 Max. (RFREAE - FATHATLAFERH T
A< -

> fivenum(x) # Tukey's five number summary
[1] 4.3 5.1 5.8 6.4 7.9

18 TEE T B Ry f/ IME ~ 25— VU8~ BP0 - B= 8 &
RAME -
BT R B 2 RS AT DET SRR A B TR AL B

> mean (x)
[1] 5.843333

> median (x)
[1] 5.8

M eI DAE A PY 07 (BRH) FE (interquartile range) » B[ &5 —PU (7 BB EE =
V9o RS IR - 2R T RE—BF B Al -

> IQR(x) # interquartile range
[1] 1.3



6.1 —#t&FFR

FERLE RO N IR et B A R e ME RO Z R AP - LRI
EH10% ZBUMERBAREZ R - BFASKPIIE - AFTRILAER YIRS

> mean(x, trim = 0.1)
[1] 5.808333

BT R R D DB Z SRR ] DT AR

> sd(x)
[1] 0.8280661

T AR HE 2 B S A SIS B FUAB AR By 8 BLAR B (coefTicient of variation, CV) :

> cv <- sd(x) / mean(x)
> Ccv
[1] 0.1417113

FREE CV B E BANET - CV ERRERERELEEHAHA -
FEH—EEENEID K T RERLZ 0 i — W E BRI EE -« KT M

I — B AR T R R EY - FE2R R 6.1.1 -

#F6.1.1 1 —E—EHAEERE

method in {graphics} in {package}
scatterplot plot plot {lattice}

add regression line to plot  abline

add reference line to plot abline
reference curve curve
box plot
boxplot bwplot {lattice}

(box-and-whisker plot)
truehist {MASS}

histogram hist
histogram {lattice}
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@ BEEREN

method in {graphics} in {package}

stem.leaf {aplpack}
stem-and-leaf plot stem
slider.stem.leaf {aplpack}
strip chart stripchart stripplot {lattice}
densityplot {lattice}
kernel density estimator density bkde {KernSmooth}
locpoly {KernSmooth}
empirical cumulative
e . ecdf
distribution function
plot empirical CDF plot.ecdf
normal QQ plot gqnorm qqmath {lattice}

QQ normal reference line qqline

barchart {lattice}

bar plot barplot

barplot2 {gplots}
Cleveland dot plot dotchart dotplot {lattice}
pie chart pie

qqmath {lattice}
QQ plot qqplot

qq {lattice}

HAKEE x HIEZE[E (box plot) (A[E] 6.1.1) :

> win.graph(width = 4.5, height = 2.8, pointsize = 8)
> old.par <- par (mfrow = c(1l, 2), mex = 0.5,
mar = c(4, 4, 3, 2) + 0.1)

> boxplot (x)

> rug(x, side = 4) # Add a rug to the plot.
> boxplot (x, horizontal = TRUE)

> rug(x, side = 1)

> par (old.par)



6.1 —HEEH

45 50 55 60 65 70 75 80

4.5 5.5 6.5 7.5

B 6.1.1: &5E

£ EEAEER T - BN ER =6 B ARS8 B
VYo RL B TR A2 B (RHAR) ~ S =PI (8 - HiEERGEE/) - AIREE
RO BT - FEFRSELY - & EHAYR R AF I ER A EHEGE R =
V9o RL8E B 1S A7 (B BEZAE 5 & NEAVHMERERIRE - HE A EE
FHRE & AE B T B2 i B E AT RR N o H B R B R AT RE i R BE R (E
(outlier) - £ HRTATH EAYEFHILEEER(E - R EE (805:2) S5 TH
(B7E%) KIGRF S - B ERZ i 2 A4 RF (skewed to the right) » Bl
BRo i RREZELE -

BTN REE x BWHEE (histogram) (A& 6.1.2) :
> win.graph (width = 4.5, height = 2.8, pointsize = 8)

> old.par <- par (mfrow = c(1l, 2), mex = 0.8,
mar = c(5, 5, 3, 1) + 0.1)

> hist(x, freq = TRUE, breaks = "Sturges")
> rug(x, side = 1)
> hist(x, prob = TRUE, breaks = "Sturges",
+ col = "lightblue", border = "magenta")
> rug(x, side = 1)

6-7



@ BEEREN

6-8

> par (old.par)

Histogram of x Histogram of x
o _ N < B
™ o
0 |
N
™
o S
5 8 | -
ERET 2 o
g - 8 °
Lo
g_
Lo—’— r
o_'_LLLLLLI.'.LLLLLLLLL'.I.I.l.I.I.I.I.LL'.LI.LI_LI_I_| g_'_LLLLLLL'.l.LLLLLLLL'.LLLLLLLLL'.I.I.LI_LI_I_|
4 5 6 7 8 4 5 6 7 8
X X

6.1.2 : HAE

752 EP B A e DR S A R (E & ] (bin) ZRBOREE - A2 E
T B e AR 2 DA EE SR BB - 5 5% (BT 7T DLRCRy 1T &Rk B =R 5 A2 pR 3
(probability density function, PDF) By—{R (] - HE 7 BBl & 55 [ S EE &
Ko RS am 2=~ 2 o

AR NI (E 15 <2 BRAY -

hist(x, prob = TRUE, ...)
hist(x, freq = FALSE, ...)

R E—EE T ERF—EEZENFE2EE A/ (binwidth) BEE B LLETRE
(break points) Z 5% E ° 1 _HEIFVAYRKEL hist() B =FE 7 AT DOEREE ¢

hist(x, prob = TRUE, breaks = "Sturges")
hist(x, prob = TRUE, breaks = "Scott")
hist(x, prob = TRUE, breaks = "Freedman-Diaconis")



SRR

W

WIERY T2 "Sturges" °
AE ZE 10 ik R

hist(x, prob = TRUE, breaks = 10)

SOt Al UE #a e BTk < (L E

6.1 —HEEH

Bt 22 308k [Rizzo, 2008] « Fffithn] DL E 8

hist(x, prob = TRUE, breaks = seq(from = 4, to = 8, by = 0.25))

M AT ABEA truehist{MASS} 2{Gid Hi EL 5 [ (4111 6.1.3) -

library (MASS)

> win.graph(width = 4.5, height = 2.8, pointsize = 8)
> old.par <- par (mfrow = c(1l, 2), mex = 0.8,
mar = c(5, 5, 3, 1) + 0.1)
> truehist(x, prob = FALSE, ylab = "Frequency",
+ main = "Histogram")
> truehist(x, prob = TRUE, ylab = "Density",
+ main = "Histogram")
> par (old.par)
Histogram Histogram
o _ ___ < _ ___
™ o
9
@
o ] ° ]
g &7 2
o) )
[T
8 .
; .
g I I
o S -
I T T T 1 I T T T 1
4 5 6 7 8 4 5 6 7 8
X X
6.1.3: HAE



@ BEEREN

£ truehist() H W& [ /N2 E 575 (nbins) £ "Scott" 1 "Freedman-
Diaconis" » i it "Sturges" °

HREE x HIEEZEE (stem-and-leaf plot) :
> stem(x, scale = 0.5)
The decimal point is at the |

3444

566667788888999999
000000000011111111122223444444
5555555666666777777778888888999
00000011111122223333333334444444
5555566777777778889999

0122234

677779

~N < o o U1 U1

fE EEAiE <t - WFECEBEZ ANy 0.5 - EHRHIRSA MR RX - L
At 44 EEB TR T 3R

> sum(x == 4.4)
[1] 3
P Rl E] x ZERREBDEFR 5.0~ 6.5 Z[H -
BETHREE x HEGECSEE (strip chart) (M H 7 =R ERERERA
J3iE) (WE 6.1.4) :

> win.graph(width = 4.5, height = 3.3, pointsize = 8)
> old.par <- par(mex = 0.8, mar = c(5, 4, 3, 1) + 0.1)

> stripchart (x, method = "overplot", at = 0.7)

> text (6, 0.65, "overplot")

> stripchart(x, method = "stack", add = TRUE, at = 0.85)
> text (6, 0.8, "stack")

> stripchart(x, method = "jitter", add = TRUE, at = 1.2)
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6.1 —HEEH

> text (6, 1.05, "jitter")
> title(main = "strip chart")

> par (old.par)

strip chart
o o
= Ho® EEEDEDDDDEEEDED o g8 O
oo ED gooo oopgB-oo f=] [m] [m]
o EE o EEDD 0Bgso og® D
DDDDED Bo EED o DED EE o DD B
o oo O Op DEIDE :Dn

T TR T

stack

000000000 O00D0O00O0O0O0O0O0O0O0OO0OOODOOOOOO OO0 O
overplot

45 5.0 55 6.0 6.5 7.0 75 8.0
6.1.4 : RIEECIRE
FH L[ AT DARE R H B &R i Z AR -

Eax AR EE < HE U R N ED - REBEEERIEE NFG 257
1B FeffT ] LEE FH B (pie chart) (20[E 6.1.5) :
y <- cut(x, breaks = 6)

>
> z <- table(y)

> z

Yy
(4.3,4.9] (4.9,5.5] (5.5,6.11 (6.1,6.7] (6.7,7.31 (7.3,7.9]

22 37 36 35 13 7

> windows (width = 4.5, height = 3.3, pointsize = 8)
> old.par <- par (mfrow = c(2, 2), mex = 0.2,
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OF maan

1
|

3‘~wwm;gntuptﬂwihwv;

+ mar = c(3, 3, 3, 2) + 0.1)

> par (old.par)

> pie(z) # default color

> pie(z, clockwise = TRUE)

> pie(z, col = terrain.colors(6))

> pie(z, col = gray(seg(from .4, to = 1.0, length = 6)))

4.9,5.5]
(6.7,7.3]
(4.3,4.9]
(5.5,6.1] 6.1.67] (4.9,5.5]
(7.3,7.9]
(6.7,7.3]
(6.1,6.7] (5.5,6.1]
4.9,5.5]
(4.3,4.9] (4.3,4.9]
(5.5,6.1] (5.5,6.1]

(7.3,7.9]

(6.7,7.3]

(6.1,6.7]

(7.3,7.9]

(6.7,7.3]

(6.1,6.7]

6.1.5 : Elt}E

fE EET - BRRARTRERZFN ZEREES -

FERUTE] G £2 215t BT 18 A] DAMSCR BRE R i) — (8 (5 - FH _ERME
B LT AR A HIE R R I - G5 2 B BRI (5 (density estimation)
LA o FATRILAA density() 38 {E RO K H —(#RZ3 EE {5 5T (kernel density
estimator, KDE) (Z[[&] 6.1.6) :

6-12



6.1 —HEEH

> win.graph (width = 4.5, height = 2.8, pointsize = 8)

> old.par <- par (mfrow = c(1l, 2), mex = 0.8,

vV V. + V V + V

7
s}

mar = c(5, 4, 3, 1) + 0.1)

plot (density(x), col = "red",
main = "Kernel density estimate")

rug(x, side = 1)

hist(x, prob = TRUE, breaks = "Sturges",
main = "Histogram and KDE")

lines (density(x), col = "red")

rug (x, side = 1)

par (old.par)

Kernel density estimate Histogram and KDE
3 - < o
(sp]
S 7 s
=2 =2
2 ° E 9
o o \
= S
o o | \
IIIIIII}IIIIIIIIIIIIIIIIIIIIIIII IIII o I [T NIRRT AN TN TR AN AT II
4 5 6 7 8 4 5 6 7 8
N=150 Bandw idth =0.2736 X

6.1.6 : *Z:’:'%‘!rg.f$§_l_

{E3k KDE B » & (7550358 5 3 P (A # % bR 81 (kernel function) K ()

5L (bandwidth) h o B HEAMIE—#HEER x,, ..., x, » AJ KDE 1£ x 3R 2{E

O E=]

i=1
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I RAIZ R EE
uniform (box, rectangular): K (u) = %I Qu| < 1)
triangle: K(u) = (1 - |u|)[Qu| < 1)
Epanechnikov: K(u) = %(l —u’ )I(M < 1)
quartic (biweight): K(u) = %(l —u’ )ZI(M < 1)
triweight: K(u)=§—§(l—u2fIQM|Sl)
cosine: K(u) = %COS(%u]I(M < 1)
Tukey-Hanning: K(u) = %[1 + COS(ﬂu )]](M < 1)
normal (Gaussian): K(u) = \/;— exp(— %uzj

T

FEHEAT R Al DOEERA L RSN

nn "nn

kernel = ¢("gaussian", "epanechnikov", "rectangular",

"non

"triangular", "biweight", "cosine", "optcosine")
N E HIRZ R BUEy "gaussian” © 77 B HYER E 2 E0E bw -
AT AT LURE density() ZAGHRAFHEAK - Gla NAIFYFE S -
> f <- density(x)

> class(f)
> names (f)
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6.1 —HEEH

> print (f)
> plot(f, type = "n")
> polygon(f, col = "wheat")

E# KDE % HaHE 1 2 k2% S8k [Hirdle, Miiller, Sperlich, and Werwatz,
2004][Rizzo, 2008] ©

TR b R i K8 (empirical cumulative distribution function, ECDF) J&22
FE 5 A EL (cumulative distribution function, CDF) fy—{@E{5H] GERFE L) -
DL x Fefil (a0fEl 6.1.7) -

win.graph(width = 4.5, height 3.3, pointsize = 8)
old.par <- par(mex = 0.8, mar = c(5, 4, 3, 1) + 0.1)
plot.ecdf (x)

par (old.par)

vV V. V V

ecdf(x)
e | —-———
= ._._._.—
o
«*
©
o 7 ._.'._
-
-—
© [
S Tl -—
— o«
<} -
< [
S -~
._
Py
._
N [
o
-—
o’!_
o | a*%*
T T T T T
4 5 6 7 8

X

6.1.7 : #REG BIE 0 IR EY



@ BEEREN

HE I ECDF A&t &—{E CDF ° £ ECDF WE &, FEE R ERIBE
BEEMEE - KNEEKEERESAEE - ARMIEREEMG 2N - 2R
AR B Y i /38 B 5 B BE 2R Ry ECDF (26 —f% 2 CDF) &[4 EiE
P44 (right continuous function) °

HAFTRT LARF ecdf() Z A RAFEEAK > FE N HVIES ¢

\

F <- ecdf (x)
> class (F)
> names (F)

> print (F)
> summary (F)

> plot (F)

SUHET R M2 A5 wT D& B st R e — #H B2 2 2 B 8 0 mT DA FH S RE R
& (normal QQ plot, normal probability plot) = DA x &l (X1El 6.1.8) :

> win.graph(width = 4.5, height = 3.3, pointsize = 8)
> old.par <- par(mex = 0.8, mar = c(5, 4, 3, 1) + 0.1)
> ggnorm (x)

> ggline(x, col = "red", lwd = 2)

> par (old.par)



6.1 —#t&FFR

Normal Q-Q Plot

Sample Quantiles
45 50 55 60 65 70 75 80

Theoretical Quantiles

6.1.8 ! BREHK[F

il L Pt e 6 Ay VA VO L P AP A RPN VA Y SR ST i
BB MR =YL 8 o FE AR RS (3 ARG SR HE RAR ML - AIFRATRI LA
M EEGE — L BIR R AR B R - BR BT x AR E FERE A -

& VADeaths{datasets} & {HE R - EHERNEIE 1940 FEFHSE
REMNETE AR (DA AR EAAL) BUREETE R o HER DUF g K& 40
W EGIR T 2 B2 Ry 3 FERIREE o TSR LA ¢

> data (VADeaths)

B FAR— FERHIN -
> str (VADeaths)

num [1:5, 1:4] 11.7 18.1 26.9 41 66 8.7 11.7 ...
- attr(*, "dimnames")=List of 2
..$ : chr [1:5] "50-54" "55-59" "60-64" "65-69"
..$ : chr [1:4] "Rural Male" "Rural Female"
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"Urban Male" "Urban Female"

> class (VADeaths)

[1] "matrix"
> VADeaths

Rural Male Rural Female Urban Male Urban Female

50-54 11.7 8.7 15.4 8.4
55-59 18.1 11.7 24.3 13.6
60-64 26.9 20.3 37.0 19.3
65-69 41.0 30.9 54.6 35.1
70-74 66.0 54.3 71.1 50.0

FAM AT LA A% 18 (bar plot) ZRIENEMHE R (A00E 6.1.9) :

> names < - C("RM", "RF", "UM", "UF")
> colors <- c("lightblue", "mistyrose", "lightcyan",
"lavender", "cornsilk")

> windows (width = 4.5, height = 3.3, pointsize = 8)
> old.par <- par (mfrow = c(2, 2), mex = 0.8,
mar = c(3, 3, 3, 2) + 0.1)

> barplot (VADeaths, names.arg = names)

> barplot (VADeaths, names.arg = names, horiz = TRUE)
> barplot (VADeaths, names.arg = names, col = colors,
+ border = "blue")

> barplot (VADeaths, names.arg = names, col = colors,
+ border = "blue", space = 1.5)

> par (old.par)
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> win.graph(width = 4.5, height

= 6.1 —HER

o
8_
w
o ]
o 4
-
3 | | |
o ]
S 4
) .j:l:l
Q
wn

0
L
RM RF

RM RF UM UF 0 50 100 150 200
o o
S q S 5
N N
o o
w0 - 0 -
o o
27 27
o | o
o 4 o 4 L
RM RF UM UF RM RF UM UF

6.1.9 : RI&HE
HATrT DA B M — EE R[] (AT 6.1.10)

3.3, pointsize = 8)

> old.par <- par(mex = 0.8, mar = c(5, 4, 3, 1) + 0.1)

Vo o+ o+ o+ v

barplot (VADeaths, beside = TRUE,
col = c("lightblue", "mistyrose", "lightcyan",
"lavender", "cornsilk"),
legend. text = rownames (VADeaths), ylim = c(0, 100))
title(main = "Death Rates in Virginia", font.main = 4)

par (old.par)

6-19



@ BEEREN

6-20

Death Rates in Virginia

o
S -
O 50-54
o O 55-59
® ] 0O 60-64
- O 65-69
_ 0O 70-74
o |
o
o . —
<
o |
N
o
Rural Male Rural Female Urban Male Urban Female
6.1.10 : BEEFMARIRIEE(—)
B2 (200E 6.1.11) :
> win.graph(width = 4.5, height = 3.3, pointsize = 8)

> old.par <- par(mex = 0.8, mar = c(5, 4, 3, 1) + 0.1)

V o+ o+ 4+ v

barplot (t (VADeaths), beside = TRUE,

col = c("lightblue", "mistyrose", "lightcyan",

"lavender"), legend.text = rownames (t (VADeaths)),

yvlim = c¢(0, 80), args.legend = list(x = "topleft"))
title(main = "Death Rates in Virginia", font.main = 4)

par (old.par)



%

6.1 —HEEH

Death Rates in Virginia

o
[ce}
O Rural Male
O Rural Female ]
O Urban Male —
o | B Urban Female
©
o _
v pr—
o |
N
- H_HT

50-54 55-59 60-64 65-69 70-74

6.1.11 : EFMHNREE (D)

FH (& AT R A E R R R AT Bk 2 B A SRR T R SR B
SRR TEIF T - DB BB sl B O AR L2 PR SE T

NEZ - (HIERFEREE(EE LB -

Rk e v P (P AT DUBE FH &[] (Cleveland dot plot) 152 (20 6.1.12) :

colnames (VADeaths) <- c("RM", "RF", "UM", "UF")

> win.graph(width = 4.5, height = 3.3, pointsize = 8)

> old.par <- par (mfrow = c(1, 2), mex = 0.8,

+ VvV + VvV

mar = c(5, 4, 3, 1) + 0.1)

dotchart (VADeaths, xlim = c(0, 100), xlab =

"Deaths per 1000", main = "Death rates")
dotchart (t (VADeaths), xlim = c(0,100), xlab =
"Deaths per 1000", main = "Death Rates")

par (old.par)
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6-22

Death rates Death Rates

RM -
70-74 o %0
- o 5°
o o :
50-54| © 55. .
RF o

0 20 40 60 80
Deaths per 1000

0 20 40 60 80 100
Deaths per 1000

6.1.12 : B4i[@

& warpbreaks {datasets} & {HE R EE - 2T MRAE KA B Ao 12 A
HIRE - A A E— T RERNE

> data (warpbreaks)

> str (warpbreaks)

54 obs. of 3 variables:

26 30 54 25 70 52 51 26 67 18

: Factor w/ 2 levels "A","B": 1 1 1 11 ...
"L","M","H": 1 1 1 1

'data. frame' :
S breaks
S wool

: num

$ tension: Factor w/ 3 levels
B —EERELE 3 [HE#EK 54 EEMEE - 3 {8855 BB
(breaks) ~ EfRFHEE (wool) (F:FH AB —f#) + K5EJJ (tension) (#£HF LMH =
f&#) -



6.1 —#t&FFR

{EER BT AE A [ B AR A BT KB A A M 2IRTE <

> with (warpbreaks, tapply(breaks, INDEX = wool,
+ FUN = sum))

A B
838 682

{FrEx FM R ABEARE5R T Z B X BT A T YIRS

> with (warpbreaks, tapply(breaks, INDEX = tension,
+ FUN = sum))

L M H
655 475 390

{EEx FAFTVEABE AN FB R KA RS N Z B R A YIRS <

> with (warpbreaks, tapply(breaks, INDEX =
list (wool, tension), FUN = sum))
L M H

A 401 216 221

B 254 259 169

AR M AT DA TR S 15 E]

> xtabs (breaks ~ wool, data = warpbreaks)
> xtabs (breaks ~ tension, data = warpbreaks)
> xtabs (breaks ~ wool + tension, data = warpbreaks)
> ftable (xtabs (breaks ~ wool + tension,
+ data = warpbreaks))
FeAM o] DU HH— 265 BB AR BT AR K U S E & R AoefE (ANfE 6.1.13) -
> tl <- with(warpbreaks, tapply(breaks, INDEX =
+ list (wool, tension), FUN = sum))
> t2 <- with(warpbreaks, tapply(breaks, INDEX =
+ list (wool, tension), FUN = mean))
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> win.graph(width = 4.5, height = 2.8, pointsize = 8)
> old.par <- par (mfrow = c(1l, 2), mex = 0.8,
mar = c(5, 4, 3, 1) + 0.1)

> barplot(tl, beside = TRUE,
col = c¢("lightblue", "mistyrose"), main = "counts",
legend. text = rownames (tl), ylim = c¢(0, max(tl)))

> barplot(t2, beside = TRUE,
col = c("lightblue", "mistyrose"), main = "means",

legend. text = rownames (t2), ylim = c¢(0, max(t2)))

> par (old.par)
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B 6.1.13 : E{&E

FH LM ATAD - FEBR TR thSE (M) I > Bt A EER B P EE L
EiR B KB D -

WEREEBEENFRBEEEANFEBR DT ZEBEXEZ ESE (a0E
6.1.14) :
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> brks <- as.integer (xtabs (breaks ~ wool + tension,

data = warpbreaks))
> label < - C("AL", "BL", "AM", "BM", "AH", "BH")

> windows (width = 4.5, height = 2.8, pointsize
> old.par <- par (mfrow = c(1l, 2), mex = 0.2,
mar = c(3, 3, 3, 2) + 0.1)

I
(00]

> pie(brks, label = label)
> pie(brks, label = label, col = gray(seg(from = 0.4,
+ to = 1.0, length = 8)))

> par (old.par)

BL AL

AM

BH

BM AH BM

B 6.1.14 : Ef}E
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#+6.2.1 1 —EESHEREE R

method in {graphics} in {package}

splom {lattice}
matrix of scatterplots
pairs clPairs {mclust}
(scatterplot matrix)
pairs2 {TeachingDemos}

cloud {lattice}

scatterplot3d
{scatterplot3d}

plot3d {rgl}

3D scatterplot

perspective plot, wireframe {lattice}

persp
surface plot persp3d {rgl}

contour
) contourplot {lattice}
image

contour plot levelplot {lattice}
filled.contour

contourLines {grDevices}

2D kernel density estimator bkde2D {KernSmooth}
hexbin {hexbin}

2D histogram
hist2d {gplots}

mosaic plot mosaicplot

parallel {lattice}

parallel coordinate plot
parcoord {MASS}

star plot stars
segment plot stars
interactive 3D graphics {rggobi} {rgl}

LHRMIEEE iris{datasets} BREFEERE « (EEHE -« (BIEE -« {6
MG b 2 IR B AR mT DAGE A —HErU B BE (B (B ffi &) #EfE (scatterplot
matrix) ° £ A A PAME A N HETES (20E 6.2.1) :
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win.graph(width = 4.5, height 3.3, pointsize = 8)
old.par <- par(mex = 0.8, mar = c(5, 4, 3, 1) + 0.1)

pairs(iris[, 1:4], panel = panel.smooth)

vV V. V V

par (old.par)
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6.2.1 ! B BLE %RpE

T EZ fE R Ry Sepal.Length ({6 R ) @ #t B2 Ry Petal. Width (TR
EE) o fH_LE P52 Petal.Length (FEHFREE) Ed Petal. Width (FEHRFEE) {LLF
BERMERR - {5 Sepal.Length ({3 E) Hl Sepal. Width ({EEHE) ZRHHY
B PREE IS I e (A

T EFE AR AR T BT - (RS S IR eI DA LR E
77 B A% AL R AR 2 B o (BT AHE E & — (S B R B4 fEAe
(A& 6.2.2) :

| [

> panel.hist <- function(x, ...) {

+ usr <- par("usr"); on.exit (par(usr))
+ par (usr = c(usr([1l:2], 0, 1.5))

+ h <- hist(x, plot = FALSE)
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> win.graph(width = 4.5, height

+ breaks <- h$breaks; nB <- length (breaks)

+ v <- hScounts; v <- y / max(y)

+ rect (breaks[-nB], 0, breaks[-1], y, col = "cyan",
+ lines(density(x, na.rm = TRUE), col = "red")

+1}

3.3, pointsize = 8)

> old.par <- par(mex = 0.8, mar = c(5, 4, 3, 1) + 0.1

> pairs(iris([, 1:4], panel = panel.smooth, pch = 1,

bg =

"lightcyan", diag.panel = panel.hist,

font.labels = 2, cex.labels = 1.2)

> par (old.par)
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