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ggplot2{g4

ggplot2 is a plotting system for R

based on the {The Grammar of
Graphics)

which tries to take the good parts
of base and lattice graphics and
none of the bad parts

It takes care of many of the fiddly
details that make plotting a hassle

It easy to produce complex multi-
layered graphics

@ Springer

e
RS LR

Leland Wilkinson

The Grammar
of Graphics

Second Edition
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ggp lot2 E/J%ZI_WFE%,U\

- #E ( Data ) FIMET ( Mapping )
* PRE (Scale)

e JL{a¥EE ( Geometric)

« GritEHR ( Statistics )

« MMPRZES ( Coordinate)

2 ( Layer)

M ( Facet)
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9 10 80 b
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colour

D

X y
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nE ( Scale)
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- #E ( Data ) FIMET ( Mapping )
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AN

'data.frame’; 234 obs. of 14 variables:

$ manufacturer: Factor w/ 15 levels "audi","chevrolet",..:

$ model : Factor w/ 38 levels "4runner 4wd",...

$ displ :num 18182228283118182..

$ year :int 1999 1999 2008 2008 1999 1999 2008 1999
$ cyl int 4444666444 ...

$ trans : Factor w/ 10 levels "auto(av)","auto(l3)",..:

$ drv : Factor w/ 3 levels "4" "f","r":

$ cty ;int 182120211618 18 18 16 20 ...

$ hwy ;int 29 29 31 30 26 26 27 26 25 28 ...

$ fl : Factor w/ 5 levels "c","d","e","p",..:

$ class : Factor w/ 7 levels "2seater","compact”,..:



> library(ggplot2) aesthetics
> p <- ggplot(data=mpg, mapping=aes(x=cty, y=hwy))
> p + geom_point()

hiwy

.....
......
......

00000



> summary(p)

data: manufacturer, model, displ, year, cyl, trans, drv, cty, hwy,
fl, class [234x11]

mapping: x = cty, y = hwy
faceting: facet_null()

> summary(p+geom_point())

data: manufacturer, model, displ, year, cyl, trans, drv, cty, hwy,
fl, class [234x11]

mapping: x =cty, y = hwy

faceting: facet_null()

geom_point: na.rm = FALSE

stat_identity:

position_identity: (width = NULL, height = NULL)



_

SRS RIENEE T
> p <- ggplot(mpg,

aes(x=cty, y=hwy, colour=factor(year)))
> p + geom_point()

hiy

factor{year)

1999

* 2008



TEI0R Lk
> p + geom_point() + stat_smooth()

o ; factor{year)
Ll

1999

hiy



> p <- ggplot(mpg, aes(x=cty,y=hwy))
p + geom_point(aes(colour=factor(year)))+
stat_smooth()

factor{year)

1999

hiwy

* 2008



PSRBT

> p <- ggplot(mpg, aes(x=cty,y=hwy))
p + geom_point(aes(colour=factor(year)))+
stat_smooth()

> d <- ggplot() +
geom_point(data=mpg, aes(x=cty, y=hwy, colour=factor(year)))+
stat_smooth(data=mpg, aes(x=cty, y=hwy))

> print(d)



IR T IREETRIN , BRNER |, 73lEN T geom#] stat,
> summary(d)

data: [0xO0]

faceting: facet_null()

mapping: x = cty, y = hwy, colour = factor(year)

geom_point: na.rm = FALSE

stat_identity:

position_identity: (width = NULL, height = NULL)

mapping: x = cty, y = hwy

geom_smooth:

stat_smooth: method = auto, formula =y ~ x, se = TRUE,
n = 80, fullrange = FALSE, level = 0.95, na.rm = FALSE
position_identity: (width = NULL, height = NULL)
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> p + geom_point(aes(colour=factor(year)))+
stat_ smooth()+
scale _color _manual(values =c('blue’,'red'))
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> p + geom_point(aes(colour=factor(year),size=displ))+
stat_ smooth()+
scale color _manual(values =c('blue2’,'red4'))
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> p + geom_point(aes(colour=factor(year),size=displ),
alpha=0.5,position = "jitter") + stat_smooth()+
scale_color_manual(values =c('blue2’,'red4'))+
scale_size _continuous(range = c(4, 10))

hivy




>p + geom_point(aes(colour=factor(year),size=displ),
alpha=0.5,position = "jitter")+ stat_smooth()+ AAk=
’ — 73 | %
scale_color_manual(values =c('blue2','red4'))+ Eé@;ﬁ%
scale_size_continuous(range = c(4, 10))+ ZAINH
coord_cartesian(xlim = ¢(15, 25),ylim=c(15,40))

.
<J

factor{year)
® 1999

* 2008




#Bfacet 3l ERARIFDRIZEE
>p + geom_point(aes(colour=class, size=displ),
alpha=0.5, position = "jitter")+ stat_smooth()+
scale_size_continuous(range = c(4, 10))+
facet_wrap(~ year, ncol=1)

1999

g 2008 class

2seater
compact
midsize
minivan
pickup
subcompact

suv




IEINEZ F RS E
> p <- ggplot(mpg, aes(x=cty, y=hwy))
> p + geom_point(aes(colour=class,size=displ),
alpha=0.5,position = "jitter")+
stat_smooth()+
scale_size_continuous(range = c(4, 10))+
facet_wrap(~ year,ncol=1)+
opts(title="7IZEHFES L F')+
labs(y="BEINC B A~ BRAT B EE
x="BE J0-C YT 23 BRAT BHEE )+
guides(size=guide_legend(title="HF="),
colour = guide_legend(title="ZE%Y",
override.aes=list(size=5)))
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HAE

> P <- ggplot(mpg,aes(x=hwy))
p + geom_histogram()

count
[ (5]

hwy




BERER N RPRNEB ARSI TR
> summary(p + geom_histogram())

data: manufacturer, model, displ, year, cyl, trans, dry,
cty, hwy, fl, class [234x11]

mapping: x = hwy
faceting: facet_null()

geom_histogram:
stat_bin:
position_stack: (width = NULL, height = NULL)



> p + geom_histogram(aes(fill=factor(year),y=..density..), alpha=0.3,colour="'black')+
stat_density(geom='line',position="identity',size=1.5, aes(colour=factor(year)))+
facet_wrap(~year,ncol=1)

densih,_f

1999

|

MM
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factor{year)
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2008
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FIVE

> p <- ggplot(mpg, aes(x=class))
p + geom_bar()

| | | | | | |
Zseater ~ompact midsize minivan DickuD subcompact S
LSeale O Paa 1asize = pIcxup SUDCO paci SUV

class

count



> class2 <- mpgSclass; class2 <- reorder(class2,class2,length)
> mpgsSclass2 <- class2 -
> P <- ggplot(mpg, aes(x=class2)) TR SIS

LR HIRIREE
> p + geom_bar(aes(fill=class2)) AR
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> p <- ggplot(mpg, aes(classZ fill=factor(year)))
p +geom_bar(position='identity',alpha=0.5)
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> P + geom_bar(position='dodge')
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SNAI
> p+geom_bar(position="stack’)
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> p+geom_bar(position="fill")
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SHER

> p+ geom_bar(aes(fill=class2))+facet_wrap(~year)

1999 2008
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count

HE
> p <- ggplot(mpg, aes(x = factor(1), fill = factor(class))) +
geom_bar(width = 1)
p + coord_polar(theta ="y")

factor(1)

1
factor(1)

count




EESHES
> p <- ggplot(mpg, aes(class,hwy,fill=class))
p+geom_boxplot()
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> P + geom violin(alpha=0.3,width=0.9)+

huvy

geom _jitter(shape=21)
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> p <- ggplot(diamonds,aes(carat,price))
p + geom_point()

price

carat
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. HENIHRED (jitter )
 IEINEBHE (alpha)
#E5E (stat_bin2d )
- ZEE (stat_density2d)




> p + stat_bin2d(bins = 60)

count
1000

2000

price

2000
4000

| 5000

carat



> p + stat_density2d(aes(fill = ..level..), geom="polygon") +
coord_cartesian(xlim = ¢(0, 1.5),ylim=c(0,6000))+
scale_fill_continuous(high='red2',low='blue4')

level
0.0002
0.0004
0.0006

0.0008

price

0.0010

0.0012

0.0014

carat
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count

IR

MU= XIEEER

(337,359) [0.773,22.2]

. (315.337] (23.2,45.6]

3 -
(292.315) {45.8.88]
6 -
4 -
, 270,29 ; (88,90.4]
D -
247,270} (90.4,113
(225,247] {113,135)
{202,225] (135,158]

{180,202] {158,180]

dir

mag

- [7.45.11.8]
. (11.8.18.1]
. (16.1,20.5]
. {20.5,24.8]



#EEAL A B 1007k X m], FRICSERI164 X B Y
dir <- cut_interval(runif(100,0,360),n=16)

#EEAL A 1000k XE,  FFXRI 40 i Fhog 2
mag <- cut_interval(rgamma(100,15),4)
sample <- data.frame(dir=dir,mag=mag)

#4%%@59%%@%& S SN £ PN NAN S D
Rt A RGRIE R G B 9 AR b e 2RI AT

p <- ggplot(sample aes(x=dir,y=..count..,fill=mag))

p + geom_bar()+ coord polar()
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intercept <- sin(4)-slope*4

X <- seq(from=0,to=2*pi,by=0.01)

y <- sin(x)

p <- ggplot(data.frame(x,y),aes(x,y))

p + geom_area(fill=alpha('blue’,0.3))+
geom_abline(intercept=intercept,slope=slope,linetype=2)+
scale_x_continuous(breaks=c(0,pi,2*pi),
labels=c('0',expression(pi),expression(2*pi)))+
geom_text(parse=T,aes(x=pi/2,y=0.3,label="integral(sin(x)*
dx, 0, pi)'))+

geom_line()+
geom_point(aes(x=4,y=sin(4)),size=5,colour=alpha('red’,0.5

)
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library(quantmod)

library(ggplot2)

getSymbols('*SSEC',src="yahoo',from ='1997-01-01")

close <- (CI(SSEC))

time <- index(close)

value <- as.vector(close)

yrng <- range(value)

Xrng <- range(time)

data <- data.frame(start=as.Date(c('1997-01-01','2003-01-01")),end=as.Date(c('2002-
12-30','2012-01-20')),core=c('jiang','hu"))

tim)e):point <- as.Date(c('1999-07-02','2001-07-26','2005-04-29','2008-01-10','2010-03-
371’

eI%/'e)nts <- c("UEFFIE LR, B A B, B B CE, IR ST SEA LR K, Rl s 2 ik

data2 <- data.frame(timepoint,events,stock=value[time %in% timepoint])

p <- ggplot(data.frame(time,value),aes(time,value))
p + geom_line(size=1,colour="turquoise4')+

geom_rect(alpha=0.2,aes(NULL,NULL,xmin = start, xmax = end, fill = core),ymin =
yrng[1],ymax=yrng[2],data = data)+

scale_fill_manual(values = c('blue’,'red'))+
geom_text(aes(timepoint, stock, label = events),data = data2,vjust = -2,size = 5)+
geom_point(aes(timepoint, stock),data = data2,size = 5,colour = 'red',alpha=0.5)
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library(ggplot2)

library(gpclib)

library(maptools)

load(url("http://gadm.org/data/rda/CHN_adm1.RData"))

water <-¢(1085,325,1473,3524,1079,2935,3989,2790,4147,358,2046,434
,1652,2490,451,3362,1467,871,2145,182,1000,12278,448,377,
182,1221,3135,152,4976,10000,5298,2005)

gpclibPermit()
china.map <- fortify(gadm,region='1D_1")
vals <- data.frame(id =unique(china.mapSid),val=water)

ggplot(vals, aes(map_id =id)) +
geom_map(aes(fill = val), map =china.map) +
expand_limits(x = china.mapSlong, y = china.mapSlat) +
scale_fill_continuous(limits=c(0,2200),low = 'red2',high ='yellow’,
guide = "colorbar") +
opts(title="rf [E A\ /K BIEIAE &',
axis.line=theme_blank(),axis.text.x=theme_blank(),
axis.text.y=theme_blank(),axis.ticks=theme_blank(),
axis.title.x=theme_blank(),
axis.title.y=theme_blank()) +
xlab("") + ylab("")
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