Data Visualization with ggplot2 : :

<DATA>

<GEOM_FUNCTION> <MAPPINGS>

<POSITION>
<COORDINATE_FUNCTION>
<FACET_FUNCTION>
<SCALE_FUNCTION>
<THEME_FUNCTION>

aesthetic mappingsdatageom

Simple | Smoart | Speed

HOOLS

Geoms

Each function returns a layer.

a <- ggplot(economics, aes(date, unemploy))
b <- ggplot(seals, aes(x = long, y = lat))

a + geom_blank()
(Useful for expanding limits)

b + geom_curve(aes(yend = lat + 1,

xehd=long+1,curvature=z)) - x, xend, y, yend,
alpha, angle, color, curvature, linetype, size

a + geom_path(lineend="butt", lingjoin="round",

li itre=1) ) )
X, ¥, alpha, color, group, linetype, size

a

om_polygon(aes(group = group))
X, ¥, alpha, color, fill, group, linetype, size
- b + geom_rect(aes(xmin = long, ymin=lat, xmax=

long + 1l max l= lal'%_fl 1)) - xmax, xmin, ymax,
ymin, aip0% &%8&1 'rillb'ﬂsweaeés? Z(;i“nin=unemploy, - 900,

A' ymax=unémploy + 90 ? X, ymax, ymin,
alpha, color, fill, group, linetype, size

LINE SEGMENTS . )
common aesthetics: x, y, alpha, color, linetype, size

b + geom_abline(aes(intercept=0, slope=1))
b ¥8eom_hline(aes(yintercept = lat))
b+geom_vline(aes(xintercept = long))

b + geom_segment(aes(yend=lat+1, xend=long+1))
b + geom_spoke(aes(angle = 1:1155, radius = 1))

¢ <- ggplot(mpg, aes(hwy)); c2 <- ggplot(mpg)

mm_area(stat ="hin")
.Y, alpha, color, fill, linetype, size
/\ ¢ + geom_density(kernel = "gaussian")
X, ¥, alpha, color, fill, group, linetype, size, weight

c £geom_dotplot()

xysalpha, color, fill

?y%t‘a:m_freqpolyo X, ¥, alpha, color, group,
inet

e, size
C -I-f
| |

eom_histogram(binwidth = 5) x, y, alpha,
||Iiu, linetype, size, weight
c2 + geom_gq(aes(sample = hwy)) x, y, alpha,
cpk‘fr, fill, linetype, size, weight

discrete
d <- ggplot(mpg, aes(fl))

d + geom_bar()
I X, alpha, color, fill, linetype, size, weight
- II

continuous x , continuous y

e <- ggplot(mpg, aes(cty, hwy))

e om_label(aes(label = cty), nudge_x=1,

ai% nudge_y =1, check_overlap = TRUE) x, v, label,
) angle, color, family, fontface, hjust,

lineheight, size, vjust

Looex geom_jitter(height = 2, width = 2)
>g.,"y,’3élpha, color, fill, shape, size

.oe+ geom_point(), x, y, alpha, color, fill, shape,
size; stroke
) e + geom_quantile(), x, y, alpha, color, group,
%e, size, weight

= e + geom_rug(sides = "bl"), x, y, alpha, color,
g linetype, Size
ey geom_smooth(method = lm), x, y, alpha,

’ color, fill, group, linetype, size, weight
g e + geom_text(aes(label = cty), nudge_x=1,

nudge_y =1, check ove_rlaP = TRUE%_X, , label,
Ag alpha,.an%le! color, Tamily, fontface, hjust,
lineheight, size, vjust

discrete x , continuous y
f <- ggplot(mpg, aes(class, hwy))

f + geom_col(), x, y, alpha, color, fill, group,
linetype, size
f Eﬁ;om_boxploto, X, Y, lower, middle, upper,

ymax, ymin, alpha, color, fill, group, linetype,
shape, size, weight

Z  f+geom_dotplot(binaxis = "y", stackdir =
"center"), x, y, alpha, color, fill, group
, f + geom_violin(scale = "area"), x, y, alpha, color,
fill, g*oup, linetype, size, weight

discrete x, discrete y
g <- ggplot(diamonds, aes(cut, color))

® g + geom_count(), x, y, alpha, color, fill, shape,
s;ze.f.troke

Use a geom function to represent data points, use the geom’s aesthetic properties to represent variables.

continuous bivariate distribution
h <- ggplot(diamonds, aes(carat, price))

h + geom_hin2d(binwidth = ¢(0.25, 500))
X, ¥, alpha, color, fill, linetype, size, weight

h + geom_density2d()
%ha, colour, group, linetype, size

ha, colour, fill, size

continuous function
i <- ggplot(economics, aes(date, unemploy))

i+ geom_area()
X ha, color, fill, linetype, size
i + geom_line()
X, ¥, alpha, color, group, linetype, size
i + geom_step(direction = "hv")

_,rerJL" x, v, alpha, color, group, linetype, size

visualizing error

df <- data.frame(grp = c("A", "B"), fit = 4:5, se = 1:2)

j <- ggplot(df, aes(grp, fit, ymin = fit-se, ymax = fit+se))
j + geom_crosshar(fatten = 2)

HEE X, ¥, ymax, ymin, alpha, color, fill, group, linetype,
size

1 j + geom_errorbar(), x, ymax, ymin, alpha, color,
roup, linetype, size, width (also
eonE_erro}/garhO) (

| | | j + geom_linerange()
X, ymin, ymax, alpha, color, group, linetype, size
; { j+geom_pointrange()

{ X, ¥, ymin, ymax, alpha, color, fill, group, linetype,
shape, size

maps

data <- data.frame(murder = USArrests$Murder,

state = tolower(rownames(USArrests)))

map <- map_data("state")

k <- ggplot(data, aes(fill = murder))

k + geom_map(aes(map_id = state), map = map)
m '

nd_limits(x = map$long, y = map$lat),
apiid, alpha, ccglor, fill,pﬁ;netfpg, size pSiat)

seals$z <- with(seals, sqrt(delta_long”2 + delta_lat"2))l <- ggplot(seals, aes(long, lat))

m_contour(aes(z = z))
, alpha, colour, group, linetype, interpolate=FALSE)

size, weightx, y, alpha, fill
L + geom_tile(aes(fill = 2)), x, vy, alpha, color, fill,
linetype, size, width

= L + geom_raster(aes(fill = z), hjust=0.5, vjust=0.5,
—d
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H N

m geomtouse | statfunction | geommappings

variable created by stat

aesthetic prepackaged scale-specific
scale_to adjustscale to usearguments

range of
values to include | |egend/axis
in mapping

o
o

title to use in | labels to use

in
legend/axis

breaks to use in
legend/axis

Coordinate Systems

r <- d + geom_bar()

rl+ coord _cartesian(xlim = c(0, 5))
xlim,
The default cartesian coordinate system

d_fixed(ratio =1/2)

Ea .?eis)ian t¥ord|nates with fixed aspect ratio
etween x and y units

><ﬂl':oord _flip()

d Cartesian coordinates

r +goord Polar (theta = "x", direction=1)
start, direction
P’*coordmates

r +coord trans(ytrans = “sqrt")

XIS, ytrransgfldpwm%d cgrtesm coordinates. Set xtrans and
.II ytrans to the name of a window function.

rd_quickmap()
T d_map(projection = "ortho",
_orientation=c(41, -74, 0))pr0]ect|on orienztation,
xl|m im
Map projec | m the mappro package
(mercator ( u ?azequalarea agrange, etc.)

Position Adjustments

Position adjustments determine how to arrange geoms
that would otherwise occupy the same space.
s <- ggplot(mpg, aes(fl, fill = drv))

sgtonbaposivins, edee")

m_bar(position = "fill")
Izérh &Pn top of one another,

e+ geom pomt(posmon = "jitter")

Alel'd Fandom no e to X and Y position of each
ement to avol overplottmg

Eﬁﬁge“faéae g ition Somydee”)
s +géom_har(position = "stack")
lements on top of one another

Each position adjustment can be recast as a function with

manual width and height arguments
s + geom_bar(position = position_dodge(width = 1))

Themes

J r + theme_bw() r + theme_classic()

N White background |I r + theme_light()

-== W'tthhg”d rﬁ _ r + theme_linedraw()
|I r+theme_gray() |I r + theme_minimal()

Minimal themes

E}Je rou d o=-=mEA )
efa r + theme_void()
r+ theme_darkO |I Empty theme
dark for contrast ~ =="

Faceting

Facets divide a plot into
subplots based on the

values of one or more
discrete variables.

t <- ggplot(mpg, aes(cty, hwy)) + geom_point()

miiat _grid(cols = vars(fl))

to columns bhased on fl

L+ facet_grid(rows = vars(year))

facetihto rows based on year

mmman t+ facet_grid(rows = vars(year), cols = vars(fl))
facet into both rows and columns
u?et_wrap(vars(fl))

wrap facets into a rectangular layout

Set scales to let axis limits vary across facets

t + facet_grid(rows = vars(drv), cols = vars(fl),
scales = "free")

x and y axis limits adjust to individual facets

"free_x" - x axis limits adjust
"free_y" -y axis limits adjust

Set labeller to adjust facet labels
t + facet_grid(cols = vars(fl), labeller = label_bhoth)
fl: cfl: dfl: efl: pfl: r

t + facet_grid(rows = vars(fl),
labeller = label_hquote(alpha * .(f1)))

e Ip «rcad

Labels

t + labs( x = "New x axis label", y = "New y axis label",
title ="Add a title above the plot",

subtitle = "Add a subtitle below title"
caption = "Add a caption below plot",
S >= e s > lege

t + annotate(geom = "text", x =8,y =9, label = "A")

manual values for geom’s aesthetics

th t n 1)
IF1'l;ce e"égﬁg %\en'gtng?gIrnlgn"topl?o’FI e%n",)or "right"
n + guides(fill = "none")

%g% (lae enfie gype gor each aesthetic: colorbar, legend, or

n + scale_fill_discrete(name = "T|tle"

l b II T II n II n II non II
Saet legenzl title and labels wﬁ% a scale function.

Zoomlng

Without clipping (preferred)
y i t + coord_cartesian(
y xlim = ¢(0, 100), ylim = c(10, 20))
With clipping (removes unseen data points)

q t + xlim(0, 100) + ylim(10, 20)

Use scale functions
[ to update legend
labels

t + scale_x_continuous(limits = c(0, 100)) +
scale_y_continuous(limits = c(0, 100))



