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install.packages("ggplot2")
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-+ #UFE (data)
!

8T (mapping) » B2 (aesthetic attributes)

« JUEIXYZR (geometric object)

o 1T HR (statistical transformation s)

— e

° 1:7.“15 (Scale)

« HFRZA (coordinate system)

« mE (facet)
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carat cut color clarity depth table price X y z

0.2 Ideal SI2 61.5 55.0 326 395 398 243

E
0.2 Premium E SI1 59.8 61.0 326 3.89 384 231
0.2 Good E VS1 56.9 65.0 327 4.05 4.07 231
I VS2 62.4 58.0 334 420 423 263
J SI2 63.3 58.0 335 434 435 275
J

VVS2 62.8 57.0 336 394 396 248

0.2 Premium
0.2 Good
0.2 Very Good
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table: /']::|J_'_| = j‘l;l":,fﬁ depth = zdepth / z* 100

table = table width / x * 100



gplot(carat, price, data = diamonds)
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gplot(carat, x * y * z, data = diamonds)
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set.seed(1410) dsmall <- diamonds[sample(nrow(diamonds), 100), ]

gplot(carat, price, data = dsmall, colour = color)
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gplot(carat, price, data = dsmall, shape = cut)

+
R
]
o
15000 =
] A - ®
gplot(carat, price, data = dsmall, shape = cut) Cut
RS n
L . ® Far
n
o 10000 - " A Good
S o
5 B R = \ery Good
4- .
] +
. ) FPremium
m ® = + @ |deal
5000 A o .
) A &
B *
® » =
}EA
i
«F* [
C. -
0.5 1.0 1.5 2.0 2.5



goplot2 I AlphaBlE

gplot(carat, price, data = diamonds, alpha = [(1/10))
gplot(carat, price, data = diamonds, alpha = [(1/100))
gplot(carat, price, data = diamonds, alpha = [(1/200))




EGXWHR geom

+  point: BRE geom = “point”
« smooth: FFHZLMIrEIR

«  boxplot: FFZ&%E

- path. line: %% (H&EE. B12E)

/

 histogram: BEFE

» freqpoly: SREZIIHHZ
%

- bar: HIRE (FFHE)

i

e density: %%




gplot(carat, price, data = dsmall, geom = c("point", "smooth"))
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gplot(carat, price, data = diamonds, geom = c¢("point", "smooth"))
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gplot(color, price / carat, data = diamonds, geom = "boxplot")
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gplot(color, price / carat, data = diamonds, geom = "jitter")

price/carat
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gplot(color, price / carat, data = diamonds,geom = "jitter",alpha = |(1 / 5))
gplot(color, price / carat, data = diamonds, geom = "jitter",a|pha = |(1 / 50))
gplot(color, price / carat, data = diamonds, geom = "jitter",a|pha = |(1 / 200))
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gplot(carat, data = diamonds, geom = "histogram")
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count
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gplot(carat, data = diamonds, geom ="

gplot(carat, data = diamonds, geom ="

histogram", Dinwidth = 1, xlim = ¢(0,3))

gplot(carat, data = diamonds, geom ="
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histogram”, DINwIdth = 0.1 ,xlim = ¢(0,3))
histogram”, DiINwidth = 0.01 xlim = ¢(0,3))
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gplot(carat, data = diamonds, geom = "histogram", fill = color)
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gplot(carat, data = diamonds, geom = "density")
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gplot(carat, data = diamonds, geom = "density", colour = color)
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gplot(color, data = diamonds, geom = "bar")
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gplot(color, data = diamonds, geom = "bar", Weight = carat) +
scale_y_continuous("carat")
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unemploy/pop
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gplot(date, unemploy / pop,

data = economics, geom =
"line")

gplot(date, unempmed, 3

data = economics,

geom = "line")

date
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year <- function(x) as.POSIXit(x)

: $year + 1900
gplot(unemploy / pop, uempmed,
data = economics,
geom = c("point", "path"))
0.02 Sﬁgmploy/pop 0.04 0.05 | "m = 3\'
J | / year(date)
o [\ \ L 2010
gplot(unemploy / pop, E 15- 2000
uempmed, data = economics, 5 4 e
geOm — "pa’[h", 10- 1970

colour = year(date))
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gplot(carat, data = diamonds, facets = color ~ .,
geom = "histogram”, binwidth = 0.1, xlim = ¢(0, 3))
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e Xlim

* ylim
* J|og

°* main
* xlab

* vylab
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manufacturer model displ year cyl trans drv  cty hwy fl class

audi ad 1.80 1999 4 auto(l5) f 18 29 p compact
audi ad 1.80 1999 4 manual(mb) f 21 29 p compact
audi ad 2.00 2008 4 manual(mé6) f 20 31 p compact
audi ad 2.00 2008 4 auto(av) f 21 30 p compact
audi ad 2.80 1999 6 auto(l5) f 16 26 p compact
audi ad 2.80 1999 6 manual(mb) f 18 26 p compact
audi ad 3.10 2008 6 auto(av) f 18 27 p compact
audi a4 quattro 1.80 1999 4 manual(msj) 4 18 26 p compact
audi a4 quattro 1.80 1999 4 auto(l5) 4 16 25 p compact
audi a4 quattro 2.00 2008 4 manual(m6) 4 20 28 p compact
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gplot(displ, hwy, data = mpg, colour = factor(cyl))
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DisplR5TZlx22 4R, hwyBREIZyA24R, cylBREIZIENES

manufacturer model disp vear cyl cty hwy class X y colour
audi a4 1.8 1999 418 29 compact 1.8 20 4
audi ad 1.8 1999 4 21 29 compact 1.8 29 4
audi a4 2.02008 420 31 compact 2.0 31 4
audi a4 2.02008 421 30 compact 2.0 30 4
audi a4 281999 616 26 compact 2.8 26 6
audi a4 2.81999 618 26 compact 2.8 26 6
audi a4 3.1 2008 618 27 compact 3.1 27 6
audi ad quattro 1.8 1999 4 18 26 compact 1.8 26 1
audi a4 quattro 1.8 1999 4 16 25 compact 1.8 25 4
audi a4 quattro 2.0 2008 4 20 28 compact 2.0 28 4
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gplot(displ, hwy, data=mpg, colour=factor(cyl), geom="line")
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gplot(displ, hwy, data=mpg, colour=factor(cyl)) +
geom_smooth(data= subset(mpg, cyl != 5), method="Im")
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gplot(displ, hwy, data=mpg, facets = . ~ year) + geom_smooth()
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ggplot(data = NULL,

mapping = aes(), Igyelr7(l)<$5 B
E ™

environment = parent.frame())

.o p <- ggplot(diamondas,
t aes(carat,
15000 - . price,
o cut colour = cut),
° e @ ® Fair )
8 10000 - A > i (8000 o
g— ® Very Good
® Premium
¢ Ideal p <- p + Iayer(geom — upointll
5000 - . s,
stat = "identity",
T position = "identity"
O — - - . . )
0 | j carat 3 ) ) P




ggplot2 | ggplot_xxx()

geom(mapping = NULL,
data = NULL,
stat = “identity”
position = “identity”
na.rm = FALSE,
show.legend = NA,
inherit.aes = TRUE

)

EH ggplot2fY58T1

geom_point()
geom_line()
geom_path()
geom_bar()
geom_histogram()
geom_smooth()
geom_density()
geom_jitter()
geom_text()
geom_hline()
geom_vline()
geom_blank()
geom_areay)
geom_abline()



geom_xxx()FAstat_xxx()

stat(mapping = NULL,
data = NULL,
geom/stat = “”
position = “identity”

na.rm = FALSE,

show.legend = NA,
inherit.aes = TRUE

EH ggplot2AY60T1

stat_identity()
stat_smooth()
stat_function()
stat_boxplot()
stat_density()
stat_quantile()
stat_sum()
stat_summary()
stat_unique()
stat_bin()
stat_bindot()



layer()FAgeom _xxx ()

p <- ggplot(diamonds, aes(x = carat))
p <- p + layer(

count

5000~

geom = "bar",
stat = "bin",

pOSitiOn = "identityn,
params = list(fill = "steelblue”)

)

15000 -

10000 -

P <- ggplot(diamonds,

aes(x = carat))
p <- p + geom_histogram(bins = 30,

fill = "steelblue")
P



summary ()

> p <- ggplot(msleep, aes(sleep_rem / sleep_total, awake))

> summary(p)

data: name, genus, vore, order, conservation, sleep_total, sleep_rem,
sleep_cycle, awake, brainwt, bodywt [83x11]

mapping: X = sleep_rem/sleep_total, y = awake

faceting: facet_null()

> p <- p + geom_point()

> summary(p)

data: name, genus, vore, order, conservation, sleep_total, sleep_rem,
sleep_cycle, awake, brainwt, bodywt [83x11]

mapping: X = Sleep_rem/sleep_total, y = awake

faceting: facet_null()

geom_point: na.rm = FALSE

stat_identity: na.rm = FALSE

position_identity



P <- ggplot(mtcars,

aes(mpg, I::>
wit, cyl

8
colour = cyl)) Tk, :
+ geom_point() 2 fes 6
3~ = * ’ )
’ 4
2 * ® ’ .
o 0e+00 5e+05 1e+06
mpg
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4- il °
,
s 5 6
‘.: 4
2- — ., Imtcars <- transform(mtcars, mpg = mpg " 2)
: P %+% mtcars
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400 -

300 -

p <- ggplot(mtcars, aes(x = mpg, y = wt))

P + geom_point()

p + geom_point(aes(colour = factor(cyl)))
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p + geom_point(aes(y = disp))
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BEEvs. BEREE

s
p <- ggplot(mtcars, aes(mpg, wt))
P + geom_point(colour = "darkblue") R
s 8
2 ¢ Py ’ 1
e 0.0é*-OO 5.0e:+11 T.Ue.+12 1.5&..+ 12
2 mpg
-
- " colour
2 '— ® darkblue
..

P + geom_point(aes(colour = "darkblue"))
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P <- ggplot(Oxboys, 170-

aes(age,
helght, 160 -
group = Subject) ~
) 3150'
+ geom_line() II:>

170 -

160 -
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130 -
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age
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age

p <- ggplot(Oxboys,
aes(age,

<}:I height,
group =1)
)

+ geom_line()

1.0



p <- ggplot(Oxboys,
aes(age, ::> o

height, .

group = Subject) —_—

p + geom_smooth(aes(group = Subject),

method="Im", | i
Se = F) 130 - |

10 05 0.0 0.5 1.0
age

170 -

p <- ggplot(Oxboys,

N aes(age,
height,
%m- group = Subject)
2 )
140- p + geom_smooth(aes(group = 1),

method="Im",

<::| se = F)

130 -
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INTERACTIVE COURSE

Data Visualization with ggplot2 (Part 1)
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Data Visualization with ggplot2 (Part 2)
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