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9: High-Level Plotting Functions

R AEF Ll T RS, & LigE TR USRS ERcHgE I & — %2
FHVE. R /g TR KX 2 el AR —EgE =, SRR, rTUEEA
FRE . il TRxXEEr A8, W] I REEE . EFZm0T, 6

F “H& X" (interactive) $1{T R WEigH, 2—EHEEBBH .

R BEXgE T RS ShEeE X & EEgEEN, iRatt —EhAPRA
A feE K=

o E M4 E ® X (high-levlel plotting functions):

BT R RET, B a5 LS, S8, EEES.

o fK[E 4 B B X (low-level plotting functions):

R B, fR, AR ERERE XS IE .

o HE X4 (interactive graphics functions):

A 8 E T5 o o i A B Ut b I H A B B8 3 (e ), TE—EEARSE
e b, i LB & HEE LN ER R E .

EREERES O DE—-EERFEENER L, R ENEFR TR, 6140, E5MY
o, EREEFE. R EAEERERE L —EEAER (SREUEREE) HRA
B INAHMITR (EREHaE).
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. 0.1 4 stiE B A

falE THEKAAEEC BAER, MEiEER G, LEERE] BIWEKE (graphic
device), ElZ 45 E ] U2 —{EiR G sE—Fr e A B E S, R 7 LUK ETE #F
SHEEPEE, B8 pdf, ps, jpg, png BEEFE. R E—RY B 7% (graphical
parameters), 35 £ [E 25 | B AT LUE S S E Fr R B PR .

£ R HEB B — AR E K ZAGE M, grid B, L S-PLUS E/ Trellis
B R, R\ grid B, MEBNSE —ERESHHEMZ Lattice, (lattice)
gegplot2, ggvis, GGobi (rggobi) AIMNEL L BEE L B XM gE. LTS,
AILAEEE R WEFR RE.

## graphics demonstration
demo (graphics)

demo (image)
install.packages("lattice")
demo(lattice)
install.packages("ggplot2")
7 demo(ggplot2)

NUITHWN -

1 HLet#e E &R

e EE R —HELER, BEHAS RERA T I HEKENHEHEE, £2%
HEAT BEZHHEHEREE %Eﬂﬂ“, Ban:
e Cleveland (1985), The Elementsof Graphing Data.
e Cleveland (1993), Visualizing Data.
e Wilkinso (2005), The Grammar of Graphics.
e R graphics:
— Murrell (2011), R Graphics, 2nd ed.

— Rahlf (2017), Data Visualisation with R.
— Sarkarf (2008), Lattice: Multivariate Data Visualization with R.




— Abedin and Mittal (2015), R Graphs Cookbook, 2nd ed.

- Chang (2012), R Graphics Cookbook.

— Keen (2010), Graphics for Statistics and Data Analysis with R.
- Wickham (2012), ggplot2, 2nd ed.

- Takezawa (2012), Guidebook to R Graphics Using Microsoft Win-

dows.

— Cook and Swayne (2007), Interactive and Dynamic Graphics for
Data Analysis: With Examples Using R and GGobi.

St R — B ER, BREENAREE, B ROGRHIELEE
B, BRERMG X BT S B R, BATAERIOER, HL5
%, SREHEENE,

s e B HE R P RERY R e BB, Ao e FLany 2 BB e 1, [ 9.1. BRI
R, i, e A, SR MARE, B 9.2. AHEEESE R, MER(ERE
SURPHEBALE, MEteEE RS SR E R ARE AR, 0.3. BREETEY
i, BEUXTE, 85, #&, Bx, UARAPANER 25, ~%2igE TRR IR
BALST, 9.4. MEHEEEE M AER, RE, ERRIES, BEERERN TR
BRI EE, BB RS ERE T EENAREE, H 9.5.

TG B T 23 B 1% & B 247 (exploratory graphs) B 3 B 44T (inferential
graphs). ZRREFE O £BE THRENAEETRE, S, RHEEHNER
AVE, fE BRI ERNG, SR AR A A (H8E, Bl kR, SRRE A 5 Pk 4 5 E
1, R % B ETHRREME, FEHEY TSR EENE, TRl (ax-
es/legend/color/size). #zmE 2t FERFEHE T A e S E TR Hem, 20
9.4 £ [& 9.5.
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9.1 sratéeE JF R

blood loose
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12-month blood sugar

12-month blood sugar

(1): One regression line
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(2): Two parallel regression lines
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(4): Two different regression lines
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9.1 sratéeE JF R

Contrast to Placebo Fixed Effect Model MD 95%-Cl
acar — -0.83 [-1.04; -0.61]
benf — -0.91 [-1.15; -0.66]
metf = -1.11 [-1.23; -1.00]
migl — -0.94 [-1.19; -0.70]
piog = -1.07 [-1.22; -0.92]
plac 0.00
rosi - -1.20 [-1.30; -1.11]
sita —— -0.57 [-0.82; -0.32]
sulf —— -0.44 [-0.62; -0.26]
vild — -0.70 [-0.95; -0.45]
I T T T 1
-15 -1 -05 0 05 1
HbA1c difference
B 9.4: BANFRER
1.0
—— Discharge, PSI =4
=== [ischarge, PSI =5
0.8- + Death, PSI=4
e o Death, PSI=5
=
= 0.6
o)
1]
B
g 0.449
0.24
ol I = BEE

Days

B 9.5 MrEENARER




9.2 M4 8l High-Level Plotting Functions

EREeE R M ARNER, E4ARRENE R, BB BEE R, EEAEE,
B, HAEEEMEK, ATUF ARG 8. shEREES, gEEvERAEER
(graphic device, iR %), BAR—E#THYEE (plot region), L EFEHFRIAR)
Bl F RE S eERA2 R & 94, % 9.5, H [ 9.6-9.8, & 9.15.

FEfeREE— L0 AT R E RS e =N A 75 i, AME 9.6. P& RHIE, BAta
R iGERNGH — LR, HELRREE GRIAL. BRERELATEE,
FHiglE R —ERER, Mg 2 E L REHT R IHBIFERHA.

9.1, FAERH EKBERRETHR

—{ES 25t HRRERETH 4 f A B EBE (low birth weight, LOW) #Y
fEb R, MHoeskat Bm BRI SE (case-control study), HF5EE 4 Al E RS & i
T4 B MR IEE ST A R ER, WRECsk T H A EE BWT), A ER LR
B EREEE (LOW), LOW = 1 i B EEK (Birth Weight < 2500g), LOW =
0 i #BEIER (Birth Weight > 2500g) HH5t[RIFRFECH: T — Ll sER bR+, &
HANAEZ2 R £ 9.1, BEMERAE LowBwt.csv. FEIRE—8H B R B EEIKR

5, PUTHRESRANE 9.6.

> race.tab <- table(dd$RACE)

> barplot(race.tab)

> pie(race.tab)

10 > boxplot(dd$BWT)

11 > hist(dd$BWT)

12 > plot(density(dd$BWT))

13 > qqnorm(dd$BWT)

14 > #

15 > smokerace.tab <- table(dd$RACE, dd$SMOKE)

1 > ## setwd("X:/RData")

2 > dd <- read.table("X:/RData/LowBwt.csv",

3 header = TRUE, sep = ",", quote = "\">"
4 dec = ".", row.names = NULL)

5 > head(dd)

6 > #

7

8

9




. 8. 9.2 H %4 E

16 > barplot(smokerace.tab, main = "barplot()")

17 > plot(x = dd$AGE, y = dd$BWT, main = "plot(x, y)")

18 > plot (dd$BWT ~ factor(dd$RACE), main = "plot(y ~ x)")
19 > coplot(dd$AGE ~ dd$BWT dd$RACE, main = "coplot()")

0.1 BHTAECIBENT: 2EEN

ID {E RS % B

LOW FrERBE: 1= 8% (Birth Weight < 2500g), 0 = IE% (Birth Weight > 2500g)
AGE Fin, BAL: F

LWT RERTE R — RIS E: B0 AT (Kg)

RACE #EfE:1=gA2=8A3=HE

SMOKE [ZEZHRHFSRGE: 1 = FHFE, 0 = WHEHR

PTL LR ARENCHARE: 0=1%F,1=1R,2 =2 R, EFLEH

HT ARG A RIEBRNCH: 1=1,0=1%H
Ul BERERETEBRMERE:1=6,0=%%8

FIV RS E— S 2 ENTREN X 0= 4, 1= 1K, 2 = 2 X, S5 LU
BWT  #4REBE, B A% (g)

%] 9.2. 7 Auckland Mt X 1L

HFERER) Auckland FffE#07E 50 B KL, Maunga Whau 2 HH#—&E, R A
&R volcano £ 87 x 61 [, f#k Maunga Whau 10m x 10m #&AREIHIIE &
Al R R E— L0 H B R mREEE S 3D mHEEE, $THRAE 9.6.

data(volcano)

head(volcano)

x.volc <- 10*(1:nrow(volcano))

y.volc <- 10*(1:ncol(volcano))

contour(x.volc, y.volc, volcano, main = "contour()")

image(x.volc, y.volc, volcano, main = "image()")

NOUT = WN =
V V.V V V VYV

persp(x.volc, y.volc, volcano, main = "persp()")
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9.2 #4468
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Given : dd$RACE
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contour() image() persp()
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B 9.8: # R ek g = 1
9.3 B[4 1B 28 X plot()

£ R & AN —EEREE RS plot O, ER—E # A (generic func-
tion): plot () EA4RYE T ELEE — (5 [ BAYEEL (class) HRA.

1 plot(x, y, ...)

plot(x, y):

Hx My RBERAE, plot(x, y) BE vy ¥ x B9 #UHE (scatter plot).
plot(x):

* x ;e— BB F 54 (time series object), E4—1F B 7 7| (time

series plot).
plot(x):

% x £—EBEAE (numerical), B EEL—HARBTREHZAE TE
(index) BIE.




-12- 9.3 =% 4 1B & X plot()

plot(x):
# x e—EEHAE (complex), & 4 —{EE R A B IR E A B ETRYE.

plot(f):
£ —E BFoH (BE40H) (factor), y &—EEERE, plot (f) ELE
f 1 E % & (bar graphics).

plot(f, y):
f 2—E EFH (HEWH) (factor), y B—HEUEME, B4 vy 7£ £ &
AIRVERIKET 2 &AKE (box plot).

plot(df):
& df 2—E BREZRYM: (data frame), 2 4 ZRHE H BB B0 431 =]

plot (“expr):
expr R {APIEZLL <+ SEEEHITIZ (list) (A 2 + b + ¢, age + sex),
B — R WERI A

plot(y~expr):
y e, expr B—EPIGHLL <+ ERERFIE (list) (A0: a + b + c,
age + sex). A y HE expr HEEYMER S E.

9.9 B [& 9.10 A THIE e mEL.

1 > dd <- read.table("X:/RData/LowBwt.csv",

2 header = TRUE, sep = ",", quote = "\">",
3 dec = ".", row.names = NULL)
4

5 > plot(dd$LWT, dd$BWT)

6 > plot(dd$LWT)

7 > plot(as.factor (dd$SMOKE))

8 > plot(~ as.factor(dd$SMOKE) + as.factor (dd$HT))
9 > plot(as.factor (dd$SMOKE), dd$LWT)

10 > plot(dd$BWT ~ as.factor(dd$SMOKE))

11 > plot(~ Ad4d$AGE + dd$LWT + dd$BWT)
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9.3 =% 4 1B & X plot()
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9.4

= (g4 B 8 X 7|8

B E R SMARER, EARENE, HEBhEE LR, SERAEE,

T AEE G HMTER, o LA A SR e AR5 2, R 5 [ BrEoeE,
Bh e iR, MEANEES. 28 £9.2-5%9.3. H [H 9.15.

plot () BEGIBHIAERECEEHMT.

1 > plot(z, vy,

2 type = "p",

3 bty = "o",

4 pch =

5 lty =

6 cex =

7 lwd =

8 col =

9 bg =

10 xlim = NULL, ylim = NULL,
11 log = ""

12 main = NULL,

13 sub = NULL,

14 xlab = NULL, ylab = NULL,
15 cex.main =

16 col.lab =

17 font.sub =

18 ann = par("ann"),

19 axes = TRUE,
20 frame.plot = axes,
21 panel.first = NULL,
22 panel.last = NULL, asp = NA,
23 D)

Hrb plot O BEGIHL:

type = "p", type = "1",type = "b",---, etc.
type REGEE (x,y) B LERAR, 25 H9.11.
p: .
1: SR
b: 25 %4 IR AERR ELEL 2 TH], SERRERS.
h: FEREE] -1 BEELR
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9.4 # fE 46 B X 71 W

bty =

pch =

1ty =

—_

s, S:FEBHR (step function), /) s BEEEK, K S B EE.
ERRFIREZEEEE.

n: NE B ERLR, (HAFFE A iFih B S AR08, AR FRRS e E

A AELE.

1 > x.vec <- 1:9

2 > y.vec <- c(1:3, 2:4, 3:5)

3 > plot(x.vec, y.vec, type = "p", main = ’type = "p"’, bty = "o")
4 > plot(x.vec, y.vec, type = "1", main = ’type = "1"’, bty = "o")
5 > plot(x.vec, y.vec, type = "b", main = ’type = "b"’, bty = "o")
6 > plot(x.vec, y.vec, type = "s", main = ’type = "s"’, bty = "o")
7 > plot(x.vec, y.vec, type = "S", main = ’type = "S"’, bty = "o")
8 > plot(x.vec, y.vec, type = "o", main = ’type = "o"’, bty = "o")
9 > plot(x.vec, y.vec, type = "h", main = ’type = "h"’, bty = "o")
0 > plot(x.vec, y.vec, type = "n", main = ’type = "n"’, bty = "o")

o",bty = "1",---,etc.

bty %%ﬁg@*%iﬁ%ﬁ (bOX) E’j*ﬁﬂ, IE\‘;:[:‘ { o', MM, mTm men gt
"1t rnn ), EEARERSMER R A& £ HROE [BATEREZCF, 't IR 2
FERRERSMERTSME, FEMEEAR I MES 2 . [ 9.12.

1 > x.vec <- 1:9

2> y.vec <- c(1:3, 2:4, 3:5)

3 > plot(x.vec, y.vec, type = "p", main = ’bty = "o"’, bty = "o")
4 > plot(x.vec, y.vec, type = "p", main = ’bty = "1"’, bty = "1")
5 > plot(x.vec, y.vec, type = "p", main = ’bty = "7"’, bty = "7")
6 > plot(x.vec, y.vec, type = "p", main = ’bty = "c"’, bty = "c")
7 > plot(x.vec, y.vec, type = "p", main = ’bty = "u"’, bty = "u")
8 > plot(x.vec, y.vec, type = "p", main = ’bty = "]">, bty = "]")

1,pch = 2,---,etc.

pch AZRERELE (x,y) EIE - ERRBURIATSE, R, %€ pch = k, B
k Z—fE 0-25 Z M ERS, AIFER—EHEER L 2 FERR, NEERK
{5 pch = 1, FEMFRF2 R B 9.13.

1,1ty = 2,---, etc.
S8 1ty B EAEEA, ERREE, BE 1ty = k, H k 22— 0-6 ZHIEE
2, NETHR(ER 1ty = 1. 88 1 HEZE (solid line), 288! 2 MIHAHF




%9 %: BREieE R 17 -
type="p" type=ll|ll type="b"
0 - o Uolis 0 -
< o o < < /O\ /O
™ — o] o (o] ™ - o« — /O\ /O (o]
N — o o N N /O o
-~ —o ~ — ~ —0
I ! I I I ! I I ! I
2 4 6 8 2 4 6 8 2 4 6 8
type=llsll type=llsll type="o"
0 - 0 - 0 -
< < <
™ - ® - ® -
N SV SV
T I ! I I - I ! I I - ! I
2 4 6 8 2 4 6 8 2 4 6 8
type="h" type="n"
w — w —
< <
™ — ® -
o~ — ~ —
- U ‘ ‘ ~
| [ I ! I I
2 4 6 8 2 4 6 8

B 9.11: type 5IBEHEmMEGEKAAE (x,y) BRFAR

B 9.12: bty 5IBEE = A I K A B T ARSI MESME 2 BUR 5 5




.18 - 9.4 # fE 46 B X 71 W

plot symbols : points (... pch =* cex=3)

o0 6%/ 1M w1e 2uA o)
1o 1K 1BX e 255y ++
2/\ 8K uN 20e ok o -—
3t o 15l 2@ i
4X 10¢ 1e 20 o0 %I
O uX A 56 0O +#

[ 9.13: pch 5IHECE M G E KA ERR 2R

RARFREZ ELR, B4, 0 = "blank", 1 = "solid",2 = "dashed",3 =
"dotted", 4 = "dotdash", 5 = "longdash", 6 = "twodash".%[%ﬁlty
HEWMAFERAXE, "blank", "solid", "dashed", "dotted", "dotdash",
"longdash", "twodash" &&. A% 0 ("blank") B Al RAVKRE, (HFER(EE
BEE 25 EN SR e e A L2 2, FEMIRARBRILF 2 R [E 9.14.

lwd = 1,1wd = 2, -+, etc.
5180vd REMBERE, SHREF, NEERERS U lud = 1 & “F8 TE,
ERER lud = k K, AIREMRERER B8 T O L GHEE. EE
RGN lines O FELZIRME, HEXZE lud RENWFE, H2 R




% 9 F: R EE R 19 -

9.14.

cex = 1.0
cex B EBBFFRIIR/N, EFHRES U cex = 1.0 B “IHHE” RE, cex =
k RIIEZE BB SRRV R/ “ARHE” RUE /Y k 53

col =1
col AJLIEE R, MAVBHE, WETHRRER col = 1B col = "black". col
= k FIRXEWNEGIE (value) k, 2 R SHERAIEE, T R FAERFFEHE
{352 A help(palette), col WRIEREMBEAGZ XF4E, B col =

"black".
bg = "white"

bg BEEFHIEREAE, NETHRER bg = "white".
ann = TRUE

# ann = TRUE, ann HJ:@iE ERE (TRUE) K, RIEH R HEIRREZ £
8 B FEAR IR AC.

main = "Title", sub = "Subtitle"
main = "Title" REEF FEE (main title), EENI X FEREBRTTH E
7, sub = "Subtitle" REBFRIERE (subtitle), BRI X FENEREF
KI5,

xlab = "X",ylab = "Y"
xlab B2 ylab S HIEE X- B Y- FEAREHREC SCFBIRTIR.

axes = TRUE
# axes = TRUE, axes W)@ ERE (TRUE) K, AIEN R HEIREZ B
R B R AREhSME.

xlim = , ylim =

x1lim B2 x1im 73 AUE RS X B2 Y- SEE < BT, B x1in =




.20 - 9.4 &% 4B B X 58

c(1, 10), FE X-ih (EIE 7£ (1,10) 2, BEEMK x1im = range(x),
RER BN RIFELA X 8 Y #9382 B AR

log = "x",log = "y",log = "xy", log = "yx"
log B E AR HIE [RIABUE z B HEUE log(z), log = "x" B log = "y"
AR AR X - B Y- RICH B RIVEUE, PN, 1og = "xy", log =
"yx" FoR X B Y FEAREHENECA B,

lab =c(5,5,7)
HIRIE S (B AR E x M y SEERZIERFREE (numbers of tick inter-
vals). & 3 {#5 [ BZERAFHAERLNFERE (BRE/NEE), £3 #E
FIBEFRER/D, BEPTERAEHZ EECE R R, NETHERER
lab = ¢(5,5,7).

las = 0
E AR R AR T ), WETARR(ER 0 R BT A iEh, 1 R
AT AR, 2 R BB AT, 3 RS EEL LT, 1las = 0.

mgp = c(3, 1, 0)
RE = EARR Sy, AR S, AR B AR AT, AR S B HhiR Ay AH ¥ R
HEALE. 268 1 (H5 802 AEEEE S S ERYEERE; 58 2 5 8ERR
AR FEAREC AR AR A7 E R IR, 56 3 85 B AR EhfIE FIRRmy
JERE, EERTIEEES, BEFRTEREA. EEA/NISCE (text) XFH
TEIERSFEA. REFRER mgp = ¢(3,1,0).

tck = 1
RELEHZENRE, DERERBA/NILAFEER. B tck HBUN (N
12 0.5), x Ml y At ERIZIE R HIR/IMES. BEER 11, ikt aE
RFZIELEE AL FIA, tck = 0.01 Flmgp = c(1, -1.5, 0) XRRNERZ
FE. WETHRR{ER NA.




% 9 F: R EE R .21 -

Xaxs

DRIRE x My BEEAYER. i RWER, "r" RN EERE, —4&
ZEHCEEEE SR, B2 v PR AR R & A AR % R &
Gl

frame.plot = TRUE
# frame.plot = TRUE, frame.plot H##HEERE (TRUE) K, Al R &
JE H B H EEAR A SME.

AP e E R B R £ 9.2 - K 9.3, iRAHALER EHTE B 9.15.

1 > ## default

2 > plot(dd$LWT, dd$BWT)
3

4 > 44 change arguments
5 > plot(dd$LWT, dd$BWT,

6 type = "p",

7 bty = "o",

8 pch = 19,

9 1ty = 2,
10 cex = 1.5,
11 lwd = 1.5,

12 xlim = c(30, 120), ylim = c(700, 5000),
13 main = "BWT versus LWT",

14 sub = "High-level plot with arguments",
15 xlab = "LWT: mother’s weight", ylab = "BWT: baby’s weight",
16 axes = TRUE,

17 ann = TRUE,

18 frame.plot = TRUE)
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9.4 # fE 46 B X 71 W

Ity
1 0.25
R 0.5
- T 0.75
4 e et 1
5= —————— 1.25
6 c—me—me—-—- - 1.5
7 1.75
§ ======-- 2
[ I LTI IR I 2.25
10 =i mim = - 25
11 @———— 2.75
12 c—e—me—e—- - 3
13 3.25
14 @ =======- 35
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9.4 % k4 1B 3 X 51 |

*9.2: B HEREEE 52 |

S8 H B EE A
type = "p" REMETE (x,y) FEE RS
ipn: .13
nyn 5.
"p": R DA R
"ot [ b, SEURBE DU B 2R R
"h': TEBEE] -1l BRER.
g BEBEER (step function), /)N s B 70 HAE K.
nsh: FEBEEZ (step function), K S B4 EHIE.
bty = "1" B BT EEAREISME (box) RXEAY,
BIEHAE {"on, "1, "7", e, "u", "]", "n" }.
"nn IR R SRS MER S HE.
pch = 1 R B R R RE R, B 1-25.
1ty = 1 B E SRR BRI, B 0-6.
0 = "blank", 1 = "solid", 2 = "dashed", 3 = "dotted", 4
= "dotdash",5 = "longdash",6 = "twodash".
B FAXXF "blank", "solid", "dashed", "dotted",
"dotdash", "longdash", "twodash".
1ty = "blank" TN BRI,
(1ty = 0)
lwd = 1.0 FRIEMHIEE RN
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*9.3: HHAEMEEES

SIBEEEREE A

cex = 1.0 B E BRI R RN,

col =1 A DA E B, R,

bg = HEEPHE REAG.

xlim = "white", SR FEAZ Y X -l B Y-il #iEe E TR

ylim = "white"

log = B AR FAABUE 2 1Y BEUE log(z).

main = "Title" HEEE EFAHEREE (main title)

sub = "Sub" FEETE T HHIRIEE (sub title)

xlab = "X", ylab ZE X- £ Y- FEAEEIHER SCFE BT

= ny"

ann = TRUE HERE e FIEE 8 EEEC.

axes = TRUE HERE . HEIRE B EREIME.

frame.plot = BE B BE AR S ME.

TRUE

panel.first = R SEREEREEN . 2, TEAGEZ N, ERTREKGHATHERS

grid() expr.

panel.last = R EERAGE 2%, FUTIES expr.

expr

asp = y/x B B ELLAY, 2’ plot.window’.
9.5 & e % 48 B 2B X

R mREEEHZER T plot ) 4, B A EMEEERXEE sten () BFHAT L
FZkf&EL ZEEE (stem-and-leaf Plot), boxplot () Eiz A LLAZAGE! &5 (box
plot), hist O Bz A LUi@HE =58 (histogram), qqnorm() BFiGH! HREHER >

{iz[& (normal quantile plot) %, FH2 R % 9.4, 3% 9.5 B2 [& 9.6-fig:RGraphExample03.

pie(x) :
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pie(x) AR IHZKIGEE(EME x By EHHE (pie-chart).
barplot(x) :
barplot (x) B AT AFAZAGEBEA & x B RHE (bar graphics).

dotchart(x, ...) :
dotchart(x, ...) BNEIE@HE(EME x A9 25 (dot chart).

stem(x) :

stem(x) B AT LLARIGEE(ER = x 1 EEE (stem-and-leaf plot).

boxplot(x), boxplot(x~f) :

e boxplot(x): #& x B—HEME, KAEH &5E, £/KE (box plot),
N 22, Hef

e boxplot(x"f): & x B—HAME, f & KFME (factor), B4 x £
f HAREKEETH 2528 (box plot).

hist(x), hist(x, nclass = n),hist(x, breaks = b, ...) :
hist (x) AELEBERER x B E 778 (histogram), A1E 2?2. ARBE S [#
probability = TRUE, & J7#l & ERRHEHRZE (relative frequency) MiA
AR (frequency). hist (x) A E B ENEREAHRDHE (class) B H, thA]
PlE@ER e 518

k B breaks = k @M E 5 BB k HSEEE.
c(vector) HET|EE breaks = c(vector), B, breaks
= c(10, 20, 30, 40). {#HAE A UEHEMZRETEE (breakpoint),
R AR HETEER right = TRUE, BAEHHER, A/NMEFRERM, F140 [10,20).

e nclass

e breaks

qgnorm(x), qqline(x), qgplot(x, y) :
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qgnorm(x) ENRFEH & R E B LB (normal quantile-quantile plot, nor-
mal probability plot).

e qonorm(x) SREUEMAE x B fEMHEEROEKRE T 2 EF28HE

{# (normal order scores) & X — Y aﬁlﬁﬁl qqline (x) A ZTEEMEE

B E A8 qonorm(x) HIN—EHEER FRYER (KRR 45 &
AR ZEHERR).

e qgplot(x, y) MAELEBERE x WHSL ¥ BERE vy WESAL
Z X — Y #uffilE, MU —FHRAES IR G —5, BHERE vy £
BB ERESE, B qoplot (x, y) KA ARGEEER &
x B EHEHEERE y RE R —HEERS .

contour(x, y, z, ...),image(x, y, z, ...),persp(x, y, z, ...) :

e contour(x, y, z, ...) BHAEHE SHHKE (contour plot), #HR
FEAE x 8 y, LIEER (contour line) RETHEES dim(z) =
c(length(x), length(y)) B z KA.

e image(x, y, z, ...) i@H—EELESEE, EANENEGER
z KEE;

e persp(x, vy, z, ...) HEELEEEE, X 3-D REZkEZH.

EfEEERAH 2 ET G E

REF—-LEEeE KN, T UH SR EHaE.

i

pairs(X.mat)
# X.mat &—{E BUEAE (matrix) 3 EFHEZE (data frame), pairs (X.mat)
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HFERES X . mat Y “HHEEHR" (column) 2 [E A 3 B 2 BB A (pair-
wise scatter-plot matrix); X.mat FJ&E— % X.mat FIFTE EMARTELE
nx (n—1) {EE, ¥ BHELE DUEEE AER. AR BRI RE
E—HH.

coplot(x~y | z)
Hx My & BERE, z BRES—ZZ BERE 5 HFY4E (factor),
coplot ) EE—RIIEREN z (AT, x B y WEEE. & z ERFYME, i
BRRR x 1 z A EERKE T y BRHEE, § z RBERER, B
WA EIH—RIMEAER (conditioning intervals), ¥ E—1&MH, mEA
z HERY x, y (EAGE x ¥ y VBRI E. REEBUENNMIER coplot () HIF|
#H given.values = &l

B# coplot O Ml pairs() &#E—{E5I8 panel = , EfH5EA UAZRZRE S
ERP BT ER, WE THRR B E LR E.

DUFFI BT 22 82 R REEZFHMEZR state, BARER 50 W — & BEE
#t, F coplot (), paris () #iffl, 2 K & 9.16 £ [& 9.17.

1 > ## coplot()

2 > dd <- read.table("X:/RData/LowBwt.csv",

3 header = TRUE, sep = ",", quote = "\"’",
4 dec = ".", row.names = NULL)

5 > coplot(dd$BWT ~ dd$LWT dd$RACE, main = "coplot()") # (a)
6 > coplot (dd$BWT ~ dd$LWT dd$HT*dd$SMOKE) # (b)

7 > #

8 > ## pairs

9 > pairs(state.x77[,1:5], main = "pairs() and pael = smooth",
10 pch = 16, panel = panel.smooth, lwd = 1.5)
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Given : dd$HT
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*9.4: HREMEEERR | (FF5 T FRTE lattice EFEHHEKRN)

R &= A
plot(x, y)t X-Y WIEAfE (scatter plot),
ME x (X-H) 8 [AE y (Y-i) /9 ZooBdiE 5 g8 EHihE
(bivariate plot).
plot (x) Y-l 55 M E x B Xl B AE x B AR (index) A RBE.
sunflowerplot (x,y) [ HZEE, B plot O L, DIIEHEE EH RFHEER (x,y) BHIHE.
pie(x) M2 x #Y EI§fE (pie-chart).
barplot (x)* & x 1 RIEE (bar graphics).
dotchart (x) 1 A& x # ZRE (Cleveland dot chart).
stem(x) & x B IR (stem and leaf plot).
hist(x)t M x 1 B (histogram).
boxplot (x)*t m& x B &5 8 (box-and-whiskers plot).
qgnorm(x) HEROMEER THWESAMUE (Q-Q plot),
m& xt BB ML (quantiles) ¥ A& x fEHE B FCIRER THIHAE
1A.
qaplot (x,y) X-Y WESIE (Q-Q plot),
& x WESMI (quantiles) ¥ M& y M E LG SHUHE.
plot.ts(x) 5 1E (time series plot),

¥ x 2 R FFIYEEER (class “ts”), 1 x B FERE fEBLEflE,
x & BEYM, HA MR R5HEZ R R
ts.plot (x) Bl plot.ts(x) BMRRRIFZIE,
x B LB EYIM:, HAMERIEZ, B0 AR R B AL
contour(x,y,z)t  2-D % &E#RE (contour plot), x 8 y A&,
z efEE R dim(z) = c(length(x), length(y)) HYHHME.
filled.contour B contour (x,y,z) L, (HE SR AR GER.
(x,y,2)
image(x,y,z)*t B contour (x,y,z) Bl $EHENETEE, AV OGS
persp(x,y,z)t B2 contour (x,y,z) Bl HERENEERE, FHEREEH.




32 9.6 & % & WA E
*9.5: FREREEE RN . (R + KRR lattice EFEHEEEHN)
R &= HEA
pairs(x)t FEE BB (scatterplot matrices).

coplot(x y | z)

i 1 % 8 & (pair-wise multivariate plots),

 x BEEBSCRERHES, ¥ x NATE 7T RS Y W e S EUiE.
e 84fi B (conditioning plot),

BEEE—ME z WEUET, @8 x 8 y iI8UiHTE.

interaction.plot(f1, £f2, y)

matplot(x,y)

fourfoldplot (x)

assocplot (x)

mosaicplot(x)

stars(x)

symbols(x, vy,
L)

# £1 8 £2 2R T (factor), Bl interaction.plot ) # y B

PIESGRHAMET & (Y-l) 82 K+ £1 (X-ih), $1% K+ £2 g%
NG

# x BI58 1 B (oclumn) ¥ y #9258 1 {8 (oclumn) #g8 X-Y

HIBUTE, MK ILIEHE, 1 x B9ZE k (B (oclumn) % v #9255 k {EE

(oclumn) &5 X-Y RIBUEL k=1,2,....

DAL, Sk E A, 2 [T (2 x 2 FIESR) RRIRIE,

x WARMER dim = c(2, 2, k) Y (array), B2 x 2

ER din = c(2, 2) KIAER.

Cohen-Friendly [, ¥f X — Y Z# 5T, BRERMRRE X — Y

RBLHIRER T 218,

FETE (mosaic plot), S I BUEE (log-linear regression)
SHTIBRR .

B @ Rig% FEE (spider/radar plot), £ (star plot) 3 ##

B8 (segment plot),

F x RS EEEELE, Bl x E—F (row) [ star R,
# x B9E—M (column) FFREREEZH.

1E x By WEERE b, v AT SRR, B4 DS [ BEE R AN,
BES.

termplot(mod.obj) ¥HEEFEAIYI (mod. obj) HIERFRE (partial effect) #gHLHE.
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9.7 EJ¥%& & Graphic Devices

B /%% & (graphic devices) fEBERAMFIEIERE, R &7 0] DHEEME AR
SUnas AYENER i HAg i . (B e B R, R LARE —EEREE KR
HE . B AmEE A ERE S (device driver) RFEK B A EREN G R 1
EEES, B0 plot O, B E B2 E /] AR e 4. A& W LARE
HENAKMEEREE. PIEHTES postscript ) B84 postscript() &Z
BATEE4AME PostScript KA. EfSEEHR—-EREEPEER,
F dev.off ) S ILEEERESZ. FIH Windows, R WEFIRE ARE
BLET I, AR E A E A E R B RE E, SERSERANERER, B
cairo_pdf, cairo_ps PDF, PostScript, TIFF, SVG, PNG, BMP, JPEG %%, §—f&
& S E A A Y RS, 2 & help (Devices) HHBIUE.

1 > help(Devices)
R i — 6% ARV E £ E D A2
X110

FI UNTX $ERUAY R X 11 SEH AR,

windows ()

1 Windows Rff.

quartz()
FI® Mac0S X Riff.

cairo_pdf ()
FAfS PDF HIZRA, s #it POF AU,

cairo_ps()

FIf® PostScript FIREE, &M PostScript MAEZE.
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pdf O
Fif> PDF ENZRHE, st & #H POF BUER.

png O

Wi png BhREE A EE.
jpeg)

Hith jpeg BAMHEE A E %,

ot fEam CRER, HEEREE ZMEHEE, R BPEERHIKA,
postscript () B pdf () AJLARGIH R B E ZHEHEE.

1 postscript(file = "filename.ps", ...)
2 pdf(file = "filename.pdf", ...)

A58 £ile AILAER ERINE £ LA PostScript 5 pdf #=\f7FE . B F 2L A%
5 (landscape) BETEHUE. 5% horizontal = FALSE A DUMEEEIF LI # 18 (por-
trait) BETEIRE. 518 width fl height W] DIERE BT A/,

1 > postscript(file = "file.ps", horizontal = TRUE, height = 3)

2 > pdf(file = "file.pdf", height = 3)

3> png(filename = "file.png", h = 3, w = 4, units = "in", res = 500, pointsize = 12)
4 > jpeg(filename = "file.jpg", h = 3, w = 4, units = "in", res = 500, pointsize = 12)

EA—EERES 3 %~F, M PostScript B pdf f&AWEF HEXAHBE
filename.ps B filename.pdf, FEFFE LIEZM H . MRESTHHUEREAE
RRETE, RIS G #EE. PostScript WiHE R & & AR A EM S HEH,
a0 IATRX, HEE T H encapsulated PostScript #3\E F.




