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® goplot?
® gplot():

X data; log; colour; shape; alpha;
® geom-

X point; smooth; jitter; boxplot;path; line; histogram; freqpoly; density;
bar;

X binwidth; fill; weight; scale_y continous(); smooth;

® facets:

® ggplot():

X +; %+%; layer(); geom_xxx(); stat_xxx(); aes(); group;
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geom_area(): HEHIR

geom_bar(stat="identity”): FH~

geom_line(): Z&3%

geom_point(): B

\
~
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geom_ text()-

. 7K

¥

geom_tile():

df <- data.frame(

p <- ggplot(df, aes(x, y, label
xlab(NULL) + ylab(NULL)

>

+ X =c(3, 1, 5),
+ Yy =c(2, 4, 6),
+ label = c("a”

+ )

>

+

= label)) +
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> p + geom_point() + labs(title = "geom_point")

geom_point

6- .
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> p + geom_bar(stat="1dentity") +
+ labs(title = "geom_bar(stat=\"1identity\")")

geom_Dbar(stat="identity")
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"geom_Lline") m

> p + geom_line() + labs(title

geom_line
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> p + geom_area() + labs(title

"geom_area")

geom_area
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> p + geom_path() + labs(title = "geom_path") FE I I5 =

geom_path
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> p + geom_text() + labs(title = "geom_text")

geom_text
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> p + geom_tile() + labs(title

"geom_t1ile")

geom _tile




> p + geom_polygon() + labs(title = "geom_polygon™)

geom_polygon

6-
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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

A== =3 e X -

carat: ﬁj:\l EHEes Ie- table width | - " > 3

cut- 't]_]:: / \ T
k==

color: Bt . . !

clarity: /#E z .
N— —— depth

deptyi RIS ¥

o | L ]
table: /']::|J_'_| = j‘l;l":,fﬁ depth = zdepth / z* 100

table = table width / x * 100
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> gplot(depth, data=diamonds, geom="histogram”)

20000 -

5000 -

0
depth

depth

> gplot(depth, data=diamonds, geom="histogram",

xLim=c(55, 70)

binwidth=0.1

)
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> depth_dist <- ggplot(diamonds, aes(depth)) + xLim(58, ©68)
> depth_dist +

+ geom_histogram(aes(y = ..density..), binwidth = 0.1) +
+ facet_grid(cut ~ .)
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> depth_dist + geom_histogramCaes(fill
+ position = "fill")

1.00~
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cut), binwidth = 0.1,
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> depth_dist + geom_freqpoly(aes(y = ..density.., colour
+ binwidth = 0.1)

cut),

|
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library(plyr)

gplot(cut, depth, data=diamonds, geom="boxplot")
gplot(carat, depth, data=diamonds, geom="boxplot",
group = round_any(carat, 0.1, floor), xlim = c¢(0, 3))

80 = 80 -

70~ 70-
=
N ﬁ ~
2 3
3 60 ' 3 60
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o o
w w o
Fair Good Very Good Premium ldeal 0 1 2 3

cut carat
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04-

0.3-

0.2-

0.1~

0.0~

60 65
depth

gplot(depth, data=diamonds,
geom="density", xlim = c(54,
70), fill = cut, alpha = 1(0.2))

YT [ A 2R

gplot(depth, data=diamonds,
geom="density", xlim = c(54,
70))
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> df <- data.frame(x = rnorm(2000), vy
> norm <- ggplot(df, aes(x, y))

> norm + geom_point()

> norm + geom_point(shape = 1)

> norm + geom_point(shape = ".") # Pixel sized
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> norm + geom_point(colour
> norm + geom_point(colour
> norm + geom_point(colour

alpha("black”, 1/3))
alpha("black”, 1/5))
alpha("black”, 1/10))
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- ; EIE S AU {EREBEALIEN
: ; " > td <- ggplot(diamonds, aes(table, depth)) +
et +  x1im(50, 7@) + ylim(50, 7@)
: ; > td + geom_point()
| ot > td + geom_jitter()
T - I
! o 4 3 §
> J1t <~ position_jitter(width = 0.5)
> td + geom_jitter(position = Jit)
I

60
lllll
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' td + geom_jitter(position = |it,
i colour = alpha("black", 1/10))

td + geom_jitter(position = |it,
colour = alpha("black", 1/50))

td + geom_jitter(position = |it,
colour = alpha("black", 1/200))

70~ 70-

_'C Ls SIC 6'" 7'C 50 95 60 65 70
50 55 ) 5 )
table

table
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> d <- ggplot(diamonds, aes(carat, price)) + xlim(1,3) +
+ theme(legend.position = "none")

> d + stat_binZ2d(bins = 10)

> d + stat_binZ2d(binwidth=c(0.02, 200))

5000 -

aaaaa



%00 d + stat_binhex()

£ 10000- c00
300 _ _
I d + stat_binhex(bins = 10)
. d + stat_binhex(binwidth=c(0.02, 200))
15000 - count 15000~ &3
° 3000
g 10000 - 200( % 10000 -
1001
s000-  [F 5000 -
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d <- go Iot(diamo‘gds, aes(carat, price)) + xlim(1,3) + labs(legend.po
e °* : B :

L J
L ]
? fo
15000 ®e . 15000
‘ L J
L L] .
. density
3 10000 - — 3 10000 - ® 26-04
= g —
Q °* I Q
- .
5000 - 5000 -
d + geom_point() + geom_density2d()
1.0 15 2.0 d #sstat_density2d(geom = "tile", aes(fill = ..density..), contour = F)
carat

15000 -

density
w Se-04

density

Ge-04
3 10000 -
=
6e-04 - M
8 10000-
a 4e-04 2e-04
5000 -
2e-04
5000 - i
= "point", aes(size =
+ scale_size area() 9, . . . .
1.0 1.5 2.0 2.5 3.0
0- carat
1.0 1.5 2.0 2.5 3.0

last_plot() + scale_fill_gradient(limits = c(1e-5,8e-4)

carat
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library(maps) borders(): B E1857
data(us.cities)

big_cities <- subset(us.cities, pop > 500000)
gplot(long, lat, data = big_cities) + borders("state”, size = @.5)

vV V. vV V

lat

30-

-120 -100
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> tX_cClties <- subset(us.cities, country.etc == "TX")
> ggplot(tx_cities, aes(long, lat)) +

+ borders("county”, "texas", colour = "grey70") +
+ geom_point(colour = alpha("black”, @.5))

lat
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+ V V VV V V V VY

padl assault

300

lat

200

100

Library(maps)

states <- map_data("state")
arrests <- USArrests
names(arrests) <- tolower(names(arrests))
arrests$region <- tolower(rownames(USArrests))

'
-80

long

choro <- merge(states, arrests, by = "region"”)

choro <- choro[order(choro$order), ]

gplot(long, lat, data = choro, group = group,
fill = assault, geom = "polygon")
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> gplot(long, lat, data = choro, group = group,
+ fi1ll = assault / murder, geom = "polygon™)

all assault/murder

50
40
30
20

lat

30-

-120 -100 -80
long



library(plyr)
1a <- map_data("county”, "itowa")
mid_range <- function(x) mean(range(x, na.rm
centres <- ddply(ia, .(subregion),
colwise(mid_range, .(lat, long)))
ggplot(ia, aes(long, lat)) +
geom_polygon(aes(group = group),
f1ill = NA, colour =
geom_text(aes(label = subregion), data
2, angle

TRUE))

"greyb@") +
centres,

+ + + + V + V V V YV

&
&

lat

long
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d <- subset(diamonds, carat < 2.5 &
rbinom(nrow(diamonds), 1, 0.2) == 1)

d$lcarat <- logl@(d$carat) color
d$lprice <- logl@(d$price) o P
e E
detrend <- Im(lprice ~ lcarat, data = d) .§' N
d$lprice2 <- resid(detrend) a . G
* H
mod <- 1Im(lprice2 ~ lcarat * color, data = d) l
J
install.packages("effects")
library(effects)
effectdf <- function(...) {
suppressWarnings(as.data. frame(effect(...))) 420
y .
color <- effectdf("color", mod) color
bothl <- effectdf("lcarat:color", mod) 0,95 - e D
e E
carat <- effectdf("lcarat”, mod, default.levels = 50) ¢ F
both2 <- effectdf("lcarat:color", mod, default.levels = 3) * G
* H
gplot(lcarat, lprice, data=d, colour = color) 095 !
LI J

gplot(lcarat, lprice2, data=d, colour = color)




fplot <- ggplot(mapping = aes(y = fit, ymin

0.1-

0.0~

-0.1-

-0.2 -

ylim(range(both2%1lower, both2%upper))
fplot %+% color + aes(x
fplot %+% both2 +
color, colour = lcarat, group = interaction(color, lcarat)) +
geom_errorbar() + geom_line(aes(group=Llcarat)) +
scale_colour_gradient()

aes(x

fit

color) + geom_point() + geom_errorbar()

0.1-

0.0~

-0.1-

-0.2 -

lower, ymax = upper)) +

=

|carat
04

0.2
0.0
-0.2
0.4
-0.6



fplot %+% carat + aes(x = lcarat) + geom_smooth(stat="1dentity")

ends <- subset(bothl, lcarat == max(lcarat))

fplot %+% bothl + aes(x = lcarat, colour = color) +
geom_smooth(stat="1dentity") +
scale_colour_hue() + labs(legend.position = "none") +
geom_text(aes(label = color, x = lcarat + 0.02), ends)

0.1- 0.1-
5
E
0.0 - 0.0-
p— _—
e
G= 4= s
0.1- 0.1- g— "
0.2- 02- L
L} ' 1 L} ' L ' 1 | |
0.75 0.50 -0.25 0.00 0.25 0.75 -0.50 -0.25 0.00 0.25

Icarat |carat

color

:4

444 4



m <- ggplot(movies, aes(year, rating))

m + stat_summary(fun =

m + stat_summary(fun = median, "mean", geom = "line")

np; n
geom = "line") e
7- L
16~
o6 6 3
U) '
S £ 2144-
@ © S
— — —
9 5 -
1.2-
4- 4- 1.0~
1890 1920 1950 1980 201( 1890 1920 1950 1980 201
year year

m2 <- ggplot(movies, aes(round(rating), log10(votes)))

m2 + stat_summary(fun.data =

m2 + stat_summary(fun.data = : . I L .
) median_hilow", geom = "pointrange")

"mean_cl_normal", geom = "errorbar”

€

B2

10.0

09 . ) ) ' )
10.0 25 5.0 7.5
round(rating)

' ' '
25 5.0 7.5
round(rating)

m2 + stat_summary(fun =
"mean”, geom = "point")

25 5.0 75 10.0
round(rating)

m2 + stat_summary(fun.data =
"median_hilow", geom = "crossbar

L ' '
25 5.0 7.5
round(rating)

10.0



BB vs. —

1.8~

¢ midm <- function(x) mean(x, trim = 0.5)
16- E— m2 +
— : : . Vean stat_summary(aes(colour = "trimmed"), fun.y =
(o)) a - 1 > . .
g 14- midm, geom = "point") +
— ® raw
= . y stat_summary(aes(colour = "raw"), fun.y =
> ® trimmed )
L12- . mean, geom = "point") +
scale_colour_hue("Mean")
10- °
08~ 1 ' ' ?
2.5 5.0 7.5 10.0
round(rating)
8-
igqr <- function(x, ...) { >

gs <- quantile(as.numeric(x), c(0.25,
0.75), na.rm =T)

names(gs) <- ¢("ymin", "ymax") 2"
gs .
}
m + stat_summary(fun.data = "iqr",
geom="ribbon") 4-

1890 1920 1950 1980 201C
vear
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(unemp <- gplot(date,
unemploy,
data=economics,
geom="line",

xlab =",

ylab = "No. unemployed
(1000s)"))

12000 -

No. unemployed (1000s)

4000 -

1970 1980 1990 2000 2010

geom_vline

presidential <- presidential[-
(1:3), ]

12000 -
yrng <-
range(economics$unemploy)
Xrng <-
range(economics$date)
unemp +
geom_vline(aes(xintercept =
start), data = presidential)

No. unemployed (1000s)

4000 -

1970 1980 19390 2000 2010
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geom_rect

g 000 - unemp + geom_rect(aes(NULL,
= NULL, xmin = start, xmax = end,
= party fill = party),
g Democraticymin = yrng[1], ymax = yrng[2],
£ 5000 Republican gtg = presidential) +
5 scale_fill_manual(values =
Z alpha(c("blue", "red"), 0.2))
4000 -
1 9'70 1 9'80 1 9I9 0 20'00 2 0'1 0
last_plot() +
geom_text(aes(x = start, y =
- yrng[1], label = name),
S 12000- data = presidential, size = 3,
= party hjust = 0, vjust = 0)
g‘ Democratic
% 8000 - Republican
=
Z
4000 -

xon FordCarter Reagan Bush Clinton Bush Obama geo m—teXt

1970 1980 1990 2000 2010
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Unemployment rates in thg"y S have

_ varied a lot ovef the years _
caption <- paste(strwrap("Unemployment rates in the US have

S 12000~ varied a lot over the yearst, 40), collapse="\n")
= unemp + geom_text(aes(x, W label = caption),
> data = datp.framelx = xrng[2], y = yrng[2]),
Tg‘ 8000 hi's _1, jUSt=1,Size=4)
o
¢
Z
4000 -
1 9'7 0 1 9'8 0 1 9'9 0 2 O'U 0 2 0'1 0
highest <- subset(economics, unemplol,== max(unemploy))
unemp + geom_point(data = highest,
gmoo_ size = 3, colour = alpha("red",\).5))
3
g' 8000
g
=

4000 -

1970 1980 1990 2000 2010
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 geom_text()

* geom_vline(). geom_hline()
 geom_abline()

 geom_rect()

* geom _line(). geom_ path(). geom_segment()
e arrow()
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percwhite

gplot(percwhite, percbelowpoverty, data =
midwest)

gplot(percwhite, percbelowpoverty, data =
midwest, size = poptotal / 1€6) +
scale_size_area("Population\n(millions)",
breaks = ¢(0.5, 1, 2, 4))

gplot(percwhite, percbelowpoverty, data =
midwest, size = area) +
scale_size_area()

Populat
(million:

® 05
® 10
® 20
@ :o
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BN
o

Im_smooth <-
geom_smooth(method = Im, size =

1)

w
o

percbelowpoverty
N
o

gplot(percwhite, percbelowpoverty,
data = midwest) + Im_smooth

10~

25 50 75 100

gplot(percwhite, percbelowpoverty,
. data = midwest,
weight = popdensity, size =

popdensity) + Im_smooth
popdensity

40-

w
o
1

® 20000
@ :o0000

@ o000
@ :o0000

percobeliowpovenny
N
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-t
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1
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- gplot(percbelowpover
ty, data = midwest,
10- binwidth = 1)
"N . ] h"' - ] ] gplot(percbelowpover
O N ZOpercbelowpoveriff h " ty, data = midWGSt,
8406 - weight = poptotal,

binwidth = 1) +

66406 - AOEANE ylab("population”)

-
e
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RENIE R {1t =
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INTERACTIVE COURSE

Data Visualization with ggplot2 (Part 3)

Start Course For Free { M Bookmarked }

®© 6hours | P 19Videos | <I> 86 Exercises

%R 14,001 Participants | 8 7,550 XP

EI: IEIE § 77_ I_Et *D J: -I_I__-’I- '\L% o 7|: $ ! https:.//www.datacamp.com/courses

INTERACTIVE COURSE

Visualization Best Practices in R

Start Course For Free M Bookmarked

® 4hours | D 13Videos | <I> 49Exerci

828 7,021 Participants | & 4,200 XP
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