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Datastructuren in R

Tibbles (voorheen dataframes) zijn speciale tabellen

mpg

#> # A tibble: 234 x 11

#>  manufacturer model displ year <cyl trans drv cty hwy fl class

#>  <chr> <chr> <dbl> <int> <int> <chr> <chr> <int> <int> <chr> <chr>

#> 1 audi a4 1.8 1999 4 auto(ls) f 18 29 p compa...

#> 2 audi a4 1.8 1999 4 manual(m5) f 21 29 p compa...

#> 3 audi ad 2 2008 4 manual(me) f 20 31 p compa...

#> 4 audi a4 2 2008 4 auto(av) f 21 30 p compa...

#> 5 audi ad 2.8 1999 6 auto(l5) f 16 26 p compa...

#> 6 audi a4 2.8 1999 6 manual(m5) f 18 26 p compa...

#> # i 228 more rows
Tip: hervorm de data die je Er is veel te leren over
wilt visualiseren tot 1 tibble data wranglingin R,

bv. de package dplyr
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Data visualization with ggplot2 : : cHEATSHEET

Basics

ggplot2 is based on the grammar of graphics, the idea
that you can build every graph from the same
components: a data set, a coordinate system,

and geoms—visual marks that represent data points.

[Flm[a) s
D
° .
s .
data geom coordinate plot
X=Fy=A system

To display values, map variables in the data to visual
properties of the geom (aesthetics) like size, color, and x
and y locations.

== 5 4

coordinate plot
system

Complete the template below to build a graph.
geplot (data= QIND) + 'Irequlred

<GEOM_FUNCTION> [{, BT 1 F:EETH <MAPPINGS> B
stat =5, position <L LLEND) + Not

<COORDINATE_FUNCTION> 1 i
CIEEETED + gefants
supplied

<THEME_FUNCTION>

ggplot(data = mpg, aes(x = cty, y = hwy)) Begins a plot
that you finish by adding layers to. Add one geom
function per layer.

last_plot() Returns the last plot.
ggsave("plot.png", width = 5, height = 5) Saves last plot

as 5" x 5’ file named "plot.png" in working directory.
Matches file type to file extension.

AeS Common aesthetic values.
color and fill - string ("red", "#RRGGBB")

linetype - integer or string (0 ="blank", 1= "solid",
2 ="dashed", 3 ="dotted", 4 = "dotdash", 5 = "longdash",
6="twodash")

size - integer (in mm for size of points and text)

linewidth - integer (in mm for widths of lines)
shape - integer/shape name or L\‘—,
asingle character ("a") 5 1151

®AO
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Geoms

GRAPHICAL PRIMITIVES

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

Each function returns a layer.

a+geom_blank() and a + expand_limits()
Ensure limits include values across all plots.

b + geom_curve(aes(yend = lat + 1,
xend = long + 1), curvature = 1) - x, xend, y, yend,
alpha, angle, color, curvature, linetype, size

a+geom_path(lineend = "butt",
linejoin = "round", linemitre = 1)
X, ¥, alpha, color, group, linetype, size

a+ geom_polygon(aes(alpha =50)) - x, y, alpha,
color, fill, group, subgroup, linetype, size

b + geom_rect(aes(xmin = long, ymin = lat,
xmax = long + 1, ymax = lat + 1)) - xmax, xmin,
ymax, ymin, alpha, color, fill, linetype, size

a+ geom_ribbon(aes(ymin = unemploy - 900,
ymax = unemploy +900)) - x, ymax, ymin,
alpha, color, fill, group, linetype, size

X I&>

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

b + geom_abline(aes(intercept = 0, slope = 1))
b + geom_hline(aes(yintercept = lat))

-—
ruu | 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))

ONE VARIABLE continuous
c <- ggplot(mpg, aes(hwy)); c2 <~ ggplot(mpg)

¢+ geom_area(stat="bin")
‘ X, ¥, alpha, color, fill, linetype, size
¢+ geom_density(kernel = "gaussian")
x, Y, alpha, color, fill, group, linetype, size, weight

c+ geom_dotplot()
X, ¥, alpha, color, fill

¢+ geom_freqpoly()
X, ¥, alpha, color, group, linetype, size

¢+ geom_histogram(binwidth = 5)
X, ¥, alpha, color, fill, linetype, size, weight

c2 + geom_qq(aes(sample = hwy))
X, ¥, alpha, color, fill, linetype, size, weight

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

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

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

TWO VARIABLES
both continuous
e <- ggplot(mpg, aes(cty, hwy))

e + geom_label(aes(label = cty), nudge_x=1,
nudge_y = 1) - x, y, label, alpha, angle, color,
family, fontface, hjust, lineheight, size, vjust

i
B[c

e + geom_point()
x,V, alpha, color, fill, shape, size, stroke

e+ geom_quantile()
x, Y, alpha, color, group, linetype, size, weight

e + geom_rug(sides = “bl")
x, Y, alpha, color, linetype, size

e + geom_smooth(method =m)
x, Y, alpha, color, fill, group, linetype, size, weight

e+ geom_text(aes(label = cty), nudge_x=1,
€ nudge_y=1)-x,y, label, alpha, angle, color,
Ag family, fontface, hjust, lineheight, size, vjust

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

h + geom_bin2d(binwidth = ¢(0.25, 500))
X, y, alpha, color, fill, linetype, size, weight
h + geom_density_2d()
X, y, alpha, color, group, linetype, size

h + geom_hex()
X, y, alpha, color, fill, size

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

i+geom_area()

X, y, alpha, color, fill, linetype, size
/\//\ i+geom_line()

x, y, alpha, color, group, linetype, size

Jn.I‘J-LL i+ geom_step(direction ="hv")

X, y, alpha, color, group, linetype, size

one discrete, one continuous
f <~ ggplot(mpg, aes(class, hwy))

f+ geom_col()
I I X, Y, alpha, color, fill, group, linetype, size
ull
f+ geom_boxplot()
X, Y, lower, middle, upper, ymax, ymin, alpha,
color, fill, group, linetype, shape, size, weight

f+ geom_dotplot(binaxis = "y", stackdir = “center")
x, Y, alpha, color, fill, group

+ geom_violin(scale = “area
% £ ioli le = “area™
x, Y, alpha, color, fill, group, linetype, size, weight

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

©® @ s+geom_count()
e @ %Y alpha, color, fill, shape, size, stroke

e + geom_jitter(height = 2, width = 2)
%, Y, alpha, color, fill, shape, size

THREE VARIABLES

wsuallzmg error
df <~ data.frame(grp = (" "), fit=4:5,se=1:2)
j <- ggplot(df, aes(grp, fit, ymin =fit - se, ymax = fit + se))

e [} i+geom_crossbar(fatten =2) -x, y, ymax,
ﬂ ymin, alpha, color, fill, group, linetype, size

1 j + geom_errorbar() - x, ymax, ymin,
I alpha, color, group, linetype, size, width
Also geom_errorbarh().

‘ | ‘ j+ geom_linerange()
X, ymin, ymax, alpha, color, group, linetype, size

4 {  j+geom_pointrange() - x, y, ymin, ymax,
t alpha, color, fill, group, linetype, shape, size

maps

Draw the appropriate geometric object depending on the
simple features present in the data. aes() arguments:
map_id, alpha, color, fill, linetype, linewidth.

nc <- sfiist_read(system.file("shape/nc.shp', package = "sf"))

ggplot(nc) +
geom_sf(aes(fill = AREA))

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

L+ geom_contour(aes(z=z))
X, Y, Z, alpha, color, group, linetype, size, weight

L+ geom_contour_filled(aes(fill = z))
X, ¥, alpha, color, fill, group, linetype, size, subgroup

1+ geom_raster(aes(fill = z), hjust=0.5,
vjust=0.5, interpolate = FALSE)

X, ¥, alpha, fill

1+ geom_tile(aes(fill = z))
A x, y, alpha, color, fill, linetype, size, width
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Stats An alternative way to build a layer.

A stat builds new variables to plot (e.g., count, prop).
| f[ctv] oyl

x| _count |
T |
—

data stat geom coordinate plot
system

X=x
y =count
Visualize a stat by changing the default stat of a geom function,
geom_bar(stat="count") or by using a stat function,
stat_count(geom="bar"), which calls a default geom to make
a layer (equivalent to a geom function).
Use after_stat(name) syntax to map the stat variable name to
an aesthetic.

@
i+ stat. den5|ty Zd(aes (fill = after_stat(level)),

="pol
geom ="polygon”) variable created by stat

c + stat_bin(binwidth = 1, boundary = 10)
X,y | count, ncount, density, ndensity

¢+ stat_count(width=1) x,y| count, prop

c + stat_density(adjust = 1, kernel = "gaussian")
X,y | count, density, scaled

e + stat_bin_2d(bins =30, drop =T)

x, Y, fill| count, density

e + stat_bin_hex(bins =30) x, y, fill | count, density

e + stat_density_2d(contour=TRUE, n=100)
X, y, color, size | level

e + stat_ellipse(level = 0.95, segments =51, type ="t")

L+ stat_contour(aes(z = 2)) x, y, z, order | level

|+ stat_summary_hex(aes(z=z), bins =30, fun = max)
X, ¥, Z, fill | value

L+ stat_summary_2d(aes(z = z), bins = 30, fun = mean)

X, Y, z, fill | value

f+ stat_boxplot(coef = 1.5)

x,y | lower, middle, upper, width , ymin, ymax

f+ stat_ydensity(kernel = "gaussian", scale = "area") x, y |
density, scaled, count, n, violinwidth, width

e +stat_ecdf(n=40) x,y| x,y

e + stat_quantile(quantiles = c(O 1,0.9),
formula =y ~ log(x), method ="rq") x, y|quant|le

e + stat_smooth(method="Im", formula =y~x,se=T,
level =0.95) X, y | se, X, y, ymin, ymax

ggplot() + xlim(-5, 5) + stat_function(fun = dnorm,
n=20, geom = “point”) x| x,y

geplot() + stat_qa(aes(sample = 1:100))
X, Yy, sample | sample, theoretical

e+ stat_sum() x, y, size | n, prop

e + stat_summary(fun.data = "mean_cl_boot")

h + stat_summary_bin(fun = "mean", geom = "bar")
e + stat_identity()

e + stat_unique()

== posit’

S C a I eS Override defaults with scales package.

Scales map data values to the visual values of an
aesthetic. To change a mapping, add a new scale.

n <- d + geom_bar(aes(fill = fl))

me I aesthetic repackaged smle-s |I' ic
! R

n+scale fill_manual(
value: alblu

I (Fokybl yalbl
1 limits = c("d", "e" V.F. "r). brea
name= fuel labes c("D",

breaks to use in

title to
legend]axis

legend/axis

range of values
lnﬁdmh in

GENERAL PURPOSE SCALES

Use with most aesthetics

scale_*_continuous() - Map cont’ values to visual ones.
scale_*_discrete() - Map discrete values to visual ones.
scale_*_binned() - Map continuous values to discrete bins.
scale_*_identity() - Use data values as visual ones.
scale_*_manual(values = c()) - Map discrete values to
manually chosen visual ones.

scale_*_date(date_labels = "%m/%d"),

date_breaks = "2 weeks") - Treat data values as dates.
scale_*_datetime() - Treat data values as date times.
Same as scale_*_date(). See ?strptime for label formats.

X &Y LOCATION SCALES

Use with x or y aesthetics (x shown here)

scale_x_log10() - Plot x on log10 scale.
scale_x_reverse() - Reverse the direction of the x axis.
scale_x_sqrt() - Plot x on square root scale.

COLORAND FILL SCALES (DISCRETE)

n + scale_fill_brewer(palette = "Blues")
I For palette choices:
| RColorBrewer::display.brewer.all()
n + scale_fill_grey(start =0.2,
.lI end = 0.8, na.value = "red")

COLORAND FILL SCALES (CONTINUOUS)
0 <~ c + geom_dotplot(aes(fill = x))
oé‘ o+ scale_fill_distiller(palette = “Blues”)
é o + scale_fill_gradient(low="red", high="yellow")

o + scale_fill_gradient2(low = "red", high = “blue”,
é mid = "white", midpoint = 25)
338

o+ scale_fill_gradientn(colors = topo.colors(6))
Also: rainbow(), heat.colors(), terrain.colors(),
.! cm.colors(), RColorBrewer::brewer.pal()

SHAPE AND SIZE SCALES
p <- e + geom_point(aes(shape =fl, size = cyl))

p + scale_shape() + scale_size()
< p + scale_shape_manual(values = ¢(3:7))

TX | 012345 678010n 20U BsETBLDR 2BHS
10A+XOVR¥$SIERNOO0ASC O 0 0 OQAY
® p+scale_radius(range =c(1,6))
Y p + scale_size_area(max_size =6)

Coordinate Systems

r <= d+geom_bar()

r + coord_cartesian(xlim = ¢(0, 5)) - xlim, ylim
I The default cartesian coordinate system.

r + coord_fixed(ratio = 1/2)
_ 1 ratio, xlim, ylim - Cartesian coordinates with
h fixed aspect ratio between x and y units.

n r + coord_flip()
= Flip cartesian coordinates by switching
mmmm xandy aesthetic mappings.

r + coord_polar(theta = "x", direction=1)
theta, start, direction - Polar coordinates.

r + coord_trans(y = “sqrt") - x, y, xlim, ylim
I Transformed cartesian coordinates. Set xtrans
-ull and ytrans to the name of a window function.

, 1+ coord_sf() - xlim, ylim, crs. Ensures all layers
use a common Coordinate Reference System.

Position Adjustments

Position adjustments determine how to arrange geoms
that would otherwise occupy the same space.

s <= ggplot(mpg, aes(fl, fill = drv))

s +geom_bar(position="dodge")
Arrange elements side by side.

! s+ geom_bar(position="fill")
Stack elements on top of one
another, normalize height.

e + geom_point(position = "jitter")

Add random noise to X and Y position of
each element to avoid overplotting.

e + geom_label(position = "nudge")
Nudge labels away from points.

s +geom_bar(position="stack")
Stack elements 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

I r + theme_bw() I r+ theme_classic()
White background .
-=al with grid lines. r+theme_light()

I r + theme_gray()
_-alll Greybackground
(default theme).

r +theme_dark()
Dark for contrast.

I r+ theme_linedraw()
-1

|  r+theme_minimal()
Minimal theme.
--III

r+ theme_void()
Empty theme.

r + theme() Customize aspects of the theme such

as axis, legend, panel, and facet properties.
r+labs(title = “Title”) + theme(plot title.position = “plot”)
r+theme(panel.background = element_rect(fill = “blue™)

Faceting

Facets divide a plotinto
subplots based on the
values of one or more
discrete variables.

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

t +facet_grid(. ~ fl)
L Facet into columns based on fl.

t +facet_grid(year~.)
Facet into rows based on year.

u
t +facet_grid(year ~ fl)
Facet into both rows and columns.

t+facet_wrap(~ fl)
Wrap facets into a rectangular layout.
Set scales to let axis limits vary across facets.

t + facet_grid(drv ~ 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 label:
t + facet_grid(. ~ fl, labeller = label_both)
flic f:d fe fl:p flr
t+ facet_grid(fl ~ ., labeller = label_bquote(alpha * .(fl)))

< s e

o o o af a”

Labels and Legends

Use labs() to label the elements of your plot.
t+ labs(x = "New x axis label", y = "New y axis label",
title ="Add a title above the plot",
"Add a subtitle below title",
apti "Add a caption below plot",
alt ="Add alt text to the plot",

@ ="New - legend title")

t+ annotate(geom ="text", x=8,y =9, label = “A")
Places a geom with manually selected aesthetics.

p + guides(x = guide_axis(n.dodge = 2)) Avoid crowded
or overlapping labels with guide_axis(n.dodge or angle).

ﬁ\ uides(fill = “none”) Set legend type for each
aes etic: colorbar, legend, or nene (no legend).

n +theme(legend.position = "bottom")
Place legend at "bottom", "top", "left” or “right”.

n +scale_fill_discrete(name = "Title",
labels=c{"A", "B","C", "D", "E"
Set legend title and labels with a scale function.

Zoomlng

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

- t+scale_x_continuous(limits = c(0, 100)) +
scale_y_continuous(limits = ¢(0, 100))
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Basics: laag per laag een vis maken
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nevieseetle

new beetle

~ggplot(mpg, aes(displ, hwy)) +
geom_point() +
geom_line(data
geom_text(data

outlier, aes(label = model))

Hadley WickhamGgplot2, Elegant graphics for data analysis. Second ed8amger, 2015https://ggplot2-book.org/layers
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ggplot(mpg, aes(displ, hwy))|+

geom_poind()| +

geom_line(data = grid, |colour = "blue", linewidth = 1.5) +
geom_text(data = outlier, aes(label = model))) et
new eeetle
Als de data of mapping De data en mapping kunnen :

ontbreken, dan worden die In elke laag verschillen
van de eerste laag gebruikt

30-

hwy
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GRAPHICAL PRIMITIVES

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

a+geom_blank() and a + expand_limits()
Ensure limits include values across all plots.

b + geom_curve(aes(yend = lat + 1,
xend = long + 1), curvature = 1) - x, xend, y, yend,
alpha, angle, color, curvature, linetype, size

a+ geom_path(lineend = "butt",
linejoin = "round", linemitre = 1)
x, Y, alpha, color, group, linetype, size

a+ geom_polygon(aes(alpha =50)) - x, y, alpha,
color, fill, group, subgroup, linetype, size

b + geom_rect(aes(xmin = long, ymin = lat,
xmax = long + 1, ymax = lat + 1)) - xmax, xmin,
ymax, ymin, alpha, color, fill, linetype, size

a+ geom_ribbon(aes(ymin = unemploy - 900,
ymax = unemploy + 900)) - x, ymax, ymin,
alpha, color, fill, group, linetype, size

A 1e >

LINE SEGMENTS

common aesthetics: x, y, alpha, color, linetype, size

b + geom_abline(aes(intercept =0, slope = 1))
b + geom_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))

ONE VARIABLE continuous

c <~ ggplot(mpg, aes(hwy)); c2 <- ggplot(mpg)

<+ geom_area(stat = "bin")

x, Y, alpha, color, fill, linetype, size

< + geom_density(kernel = "gaussian”)

X, Y, alpha, color, fill, group, linetype, size, weight

<+ geom_dotplot()
x, Y, alpha, color, fill

< + geom_freqpoly()
X, Y, alpha, color, group, linetype, size

< + geom_histogram(binwidth = 5)
x, Y, alpha, color, fill, linetype, size, weight

<2 + geom_gq(aes(sample = hwy))
X, Y, alpha, color, fill, linetype, size, weight

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

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

TWO VARIABLES
both continuous
e <- ggplot(mpg, aes(cty, hwy))

a et geom_label(aes(label = cty), nudge_x=1,
B(c

nudge_y=1)-x,y, label, alpha, angle, color,
family, fontface, hjust, lineheight, size, vjust

e+ geom_point()
X, ¥, alpha, color, fill, shape, size, stroke

e+ geom_quantile()
x, ¥, alpha, color, group, linetype, size, weight

e+ geom_rug(sides = “bl")
X, ¥, alpha, color, linetype, size

e+ geom_smooth(method =Im)
x, y, alpha, color, fill, group, linetype, size, weight

e+ geom_text(aes(label = cty), nudge_x=1,
C  nudge_y=1)-x,y, label, alpha, angle, color,
Ag family, fontface, hjust, lineheight, size, vjust

one t:rete, one continuous
f <- ggplot(mpg, aes(class, hwy))

f+geom_col()
x, y, alpha, color, fill, group, linetype, size

f + geom_boxplot()
X, ¥, lower, middle, upper, ymax, ymin, alpha,
color, fill, group, linetype, shape, size, weight

f + geom_dotplot(binaxis = "y", stackdir = “center")
X, ¥, alpha, color, fill, group

f + geom_violin(scale = “area”)
3
x, y, alpha, color, fill, group, linetype, size, weight

both discrete
g <~ ggplot(diamonds, aes(cut, color))

© @ s+geom_count()
e ® %Y alpha, color, fill, shape, size, stroke

e+ geom_jitter(height =2, width = 2)
X, ¥, alpha, color, fill, shape, size

THREE VARIABLES
L+ geom_contour(aes(z = 7))
X, Y, Z, alpha, color, group, linetype, size, weight

L+ geom_contour_filled(aes(fill = z))
X, Y, alpha, color, fill, group, linetype, size, subgroup

N

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

h + geom_bin2d(binwidth = (0.2
X, Y, alpha, color, fill, linetype, size

h + geom_density_2d()
X, Y, alpha, color, group, linetype, :

continuous fun
i <= ggplot(economics, aes(date, unemplo

h + geom_hex()
X, Y, alpha, color, fill, size - .

i+geom_area()
X, Y, alpha, color, fill, linetype, size " ..
//\ i+geom_line() LI s
X, Y, alpha, color, group, linetype, : % .
J,“J"J-LL i+ geom_step(direction ="hv") e ®
X, Y, alpha, color, group, linetype, : o ] . .. »
Y .

ualizing error
df <- data.framel(grp = c("A", "B"), fit=4:5,se = 1:2)
j <- ggplot(df, aes(grp, fit, ymin =fit - se, ymax = fit + se))

 j+geom_crossbar(fatten =2) - x, y, ymax,
HE ymin, alpha, color, fill, group, linetype, size

1 j+ geom_errorbar() - x, ymax, ymin,
TI alpha, color, group, linetype, size, width
Also geom_errorbarh().

‘ | | j+geom_linerange()
X, ymin, ymax, alpha, color, group, linetype, size

4 j+ geom_pointrange() - x, y, ymin, ymax,
+ alpha, color, fill, group, linetype, shape, size

maps

nc < sfiist_read(s

d + geom_bar()

X, alpha, color, fill, linetype, size, weight

e + geom_jitter(height =2, width = 2)
X, Y, alpha, color, fill, shape, size

=i Check de cheatsheet

~#=  met alle geoms

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

1+ geom_raster(aes(fill = 2), hjust=0.5,
vjust= 0.5, interpolate = FALSE)

X, Y, alpha, fill

L+ geom_tile(aes(fill = 2))
H X, Y, alpha, color, fill, linetype, size, width

Hadley WickhamGgplot2, Elegant graphics for data analysis. Second ed8jmmger, 201 5https://ggplot2-book.org/individualgeoms
https://rstudio.qgithub.io/cheatsheets/datavisualization.pdf
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Scalesmappings bijsturen

Scales map data values to the visual values of an
aesthetic. To change a mapping, add a new scale.

n <- d + geom_bar(aes(fill = fl))

=B I I aesthetic | prepackaged scale-specific
to adjust | scaleto use arguments

n+scale fill_Lmanual(
II values = c("skyblue", "

Schalen hoe data gemapt wordt op kleur,
positie, grootte, vorm, lijnbreedtejl e LJS X

royalblue", "blue", "navy

llmlts c "d" " nn || "r") breaks C("d" n ", "p" 114 ||
name:"fuel" labels C("D" "E" "P" "R"
base + scale x continuous(breaks = c(1006, 2000, 4800)) range of values lalbelstguse
base + scale x continuous(breaks = c(1688, 1568, 2000, 4808)) toinclude in legend/axis L in legend/axis h Iams

GENERAL PURPOSE SCALES

Use with most aesthetics

scale_*_continuous() - Map cont’ values to visual ones.
scale_*_discrete() - Map discrete values to visual ones.
scale_*_binned() - Map continuous values to discrete bins.
scale_*_identity() - Use data values as visual ones.

scale_*_manual(values = ¢()) - Map discrete values to
manually chosen visual ones.

scale_*_date(date_labels ="%m/%d"),
date_breaks ="2 weeks") - Treat data values as dates.

. . . scale_*_datetime() - Treat data values as date times.
1000 2000 4000 Same as scale_*_date(). See ?strptime for label formats.

1000 1500 2000 4000

A e 12DIEY WickhamGgplot2, Elegant graphics for data analysis. Second ed@jaimger, 2015https://ggplot2-book.org/scalegjuides
U Utrecht https://ggplot2-book.org/scales
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Scales: mappings bijsturen

Scales map data values to the visual values of an
aesthetic. To change a mapping, add a new scale.

n <- d + geom_bar(aes(fill = fl))

=B I I aesthetic | prepackaged scale-specific
to adjust | scaleto use arguments

n+scale fill_Lmanual(
I values = c("skyblue", "royalblue", "blue”, "navy
I llmlts c lldll ll nn I| llrll) breaks c("d" n ll, llpll 114 Il
name:llfuelll labels C(IID" IIEII IIP" llR"

"Setl") range of values | title to use in labels touse | breaks tousein
“Set2") e S e S legend/axis in legend[axls legend/axis

SRl
EEEIE L GENERAL PURPOSE SCALES

Use with most aesthetics

scale_*_continuous() - Map cont’ values to visual ones.
scale_*_discrete() - Map discrete values to visual ones.
scale_*_binned() - Map continuous values to discrete bins.
scale_*_identity() - Use data values as visual ones.

scale_*_manual(values = ¢()) - Map discrete values to
manually chosen visual ones.

1- scale_*_date(date_labels ="%m/%d"),
date_breaks ="2 weeks") - Treat data values as dates.

scale_*_datetime() - Treat data values as date times.
; : : ; ; : : ; Same as scale_*_date(). See ?strptime for label formats.

Schalen hoe data gemapt wordt op. kleur
positie, grootte, vorm, lijnbreedtefi & LJS X

bars + scale fill brewer(palette

bars + scale fill brewer(palette

bars + scale fill brewer(palette

- 3
- I I 2-
| . 1-
0-

a b ¢ E

0-

oo L. Hadley WickhamGgplot2, Elegant graphics for data analysis. Second ed@jarmger, 2015https://ggplot2-book.org/scalegjuides
) Utrecht https://ggplot2-book.org/scales
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Scales: mappings bijsturen

Scales map data values to the visual values of an
aesthetic. To change a mapping, add a new scale.

n <- d + geom_bar(aes(fill = fl))

=B I I aesthetic | prepackaged scale-specific
to adjust | scaleto use arguments

n+scale fill_Lmanual(
II values = c("skyblue", "royalblue", "blue”, "navy

Schalen hoe data gemapt wordt op. kleur
positie, grootte, vorm, lijnbreedtefi & LJS X

limits = C lldll gt || llrll) breaks C("d" 1] ll, up" u ||
ggplﬂt{hur‘ﬂﬂ, aES{FEEr‘}} + name:rlfuelrl labels C("D" IIEII IIP" "Ru

geom_line(aes(y = level + 5, colour = "above")) + range of values | title to use in labelstouse
geom_line(aes(y = level - 5, colour = "below")) + toinclude in legend/axis J in leEe"dla’“s leEe"dla’“s
scale colour _manual("Direction”,

"below" = "blue™) GENERAL PURPOSE SCALES

) Use with most aesthetics
*

values = c("above”™ = "red”,

scale_*_continuous() - Map cont’ values to visual ones.
scale_*_discrete() - Map discrete values to visual ones.
scale_*_binned() - Map continuous values to discrete bins.
on scale_*_identity() - Use data values as visual ones.

= o scale_*_manual(values = ¢()) - Map discrete values to
manually chosen visual ones.

scale_*_date(date_labels ="%m/%d"),
date_breaks ="2 weeks") - Treat data values as dates.

scale_*_datetime() - Treat data values as date times.
e Same as scale_*_date(). See ?strptime for label formats.

580~ Direction

575-

oo L. Hadley WickhamGgplot2, Elegant graphics for data analysis. Second ed@jarmger, 2015https://ggplot2-book.org/scalegjuides
U Utrecht https://ggplot2-book.org/scales
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Faceting:small multiples maken

Gebruikfacet_wrap() om een ggplot(df, aes(x, y)) +
d 2 LJH S N\E f R f A y' u é g I y' cl. f geom_point(data = df2, colour = "grey78") + u S

geom_point(aes(colour = z)) +

facet wrap(~z)

facet wrap
1 2 3 facets, a b c
nrow — NULL, .
ncal = NULL, .l °
gcales = "fixed", .
4 5 6 shrink = TRUE, o .'
labeller = "lakel wvalue=", ‘ .“ * ‘
b [
as.table = TRUE, 2. oS @ e .’ o z
.o'. AN | ] .
switch = deprecated(), o P P8 | %, ° S 2
? 8 g = . % o l. e b
drop = TRUE . . —
rap W, .:. .o o e % e ¢
dir = "h", '. 0' -.0 .
. - : — " 0- Y L . :. ] [
strip.position = "top", o I
axes = "margins", « °
axils.lakbels = "z211 |
2. . .
00 25 50 75 00 25 50 75 00 25 50 75
X
b universiceie | 11201€Y WickhamGgplot2, Elegant graphics for data analysis. Second ed8jmmger, 2015https://ggplot2-book.org/facet 15
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Faceting: small multiples maken

Gebruikfacet _grid () om een
roostervankleine plotjes te maken

compact midsize minivan
L ]
facet grid 404
| .
L ]
rows = NUOLL,
o 30- . $
cocls = NULL, : S e S . OI.!
1 Al B1 C1 scales = "fixed", I . * . .
20-
space = "fixed", .
shrink = TRUE,
>
o A2 B2 02 labeller = "label walues", 2 pickup subcompact suv
z=.takle = TEUE, :
40-
sawitch = NULL, o
L]
drop = TEUE, 304
[ ]
3 A3 B3 C3 margins = FALSE, oo
j— 11“‘___\_,_”_'“_:“ [ ]
axes — mMmarglis , 20- . ele P .-
axiz.lakels = "z211", “% e e,
o - | . | | | | | | | | L ] | |
facets = deprecated 2 3 4 5 6 2 3 4 5 6 2 3 4 5 6
displ
M Goensiceie H120IEY WickhamGgplot2, Elegant graphics for data analysis. Second ed8jaimger, 2015https://ggplot2-book.org/facet 16
)
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Themes: het algemene thema aanpassen

+SNEOKATL t SYRS G KSYF QF Kies een thema dat dicht ligt bi
algemene layout van de vis aan wat je wilt bereiken en verfijn
aSSNI GKSYIl Qaggiénes RS f A 6 NI NE

I r + theme_bw() r + theme_classic()
White background lI .
==l it grid lines. r+theme_light()

I r + theme_gray()
_-=lll Greybackground ___lI}l r+theme_minimal()

(default theme). Minimal theme.
r + theme_dark() |I r + theme_void()
=l

Dark for contrast. Empty theme.

I r + theme_linedraw()
al

M niversiceie 112016y WickhamGgplot2, Elegant graphics for data analysis. Second ed&jmmger, 2015https://ggplot2-book.org/themes
t
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Themes: het thema verfinen - g 5ase

Gebruiktheme() B
Je kunt erg veel parameters aanpassen, A . A
60 NR2aGSNIA2ySys | aasSy” AO1asz t 83
DSONHzA{ SSy 3ISLI &ad &aStSy-
A element_text()
A element_line()
A element_rect()
A element_blank()
base N 5
last _plot() + theme(panel.grid.minor = element blank()) _ _
last _plot() + theme(panel.grid.major = element_blank()) RN hoode o d ds
S Universiteit Hadley WickhamGgplot2, Elegant graphics for data analysis. Second ed&mmger, 2015https://ggplot2-book.org/themes 18
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Themes: het thema verfijnen

Gebruiktheme()

Je kunt erg veel parameters aanpassen, A

0P NRZ2ZaAaUSNI ACYSYZ2Z |[aaSy"

DSONHzA{ SSy 3ISLI &ad &St SY
A element_text()
A element_line()

A element_rect()
A element_blank()

This is a ggplot

base_t <- base + labs(title = "This is a ggplot™) + xlab(NULL) + ylab(NULL)
base_t + theme(plot.title = element text(size = 16))
base t + theme(plot.title "bold", colour = "red"))

element_text(face

MMy Goensiceie H12AIEY WickhamGgplot2, Elegant graphics for data analysis. Second ed8jarmger, 2015https:/ggplot2-book.org/themes
%‘T Utrecht

Ml Base

AOlaz

This is a ggplot

19
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Basics: plots opslaan

Gebruikggsave() ggsave

. . . . filename
Als je niet expliciet een plot meegeeft als Lot~ last plot

parameter, dan wordt de laatste plot gebruikt dovice - NULL
path = NULL
scale =1
width = NA
height = NA

units = c("in", "cm", "mm", "px"
dpi = 300

limitsize = TRUE

bg = NULL

create.dir = FALSE

ggplot(mpg, aes(displ, cty)) + geom point()
ggsave("output.pdf")

ggﬁé Universiteit

r
Utrecht



er Q CHART TYPES PKG BEST QUICK TOOLS ALL RELATED

Extravoorbeelden

Grouped waffle chart

The geom_uaffle() function can be used to build a waffle chart with groups and subgroups. The i1l argumentis used
to color the chart by group

ggplot(data = data, aes(fi

geon_uaffle(color = "
facet_wrap(~group,
theme_void()

1
m
subgroup

LT W

EEEEN
amooo

Utrecht

g@mm“iteit https://r -graphgallery.com - o 21
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fggforce? packages. How to deal with custom fonts and colors. A collection of R
packages tailored to create interactive charts. And several other chart types including

pie charts because everyone looooves pie charts!)

Extratutorial

b8 R R A £
) id .f ! y
Table of Content
i N :
* Preparation
* The Dataset —
¢ The {ggplot2t Package i x .%63"'
* A Default ggplot E I ._@9"

* Working with Axes L) [—

e IYYYY

g | i

¢ Working with Titles

* Working with Legends

¢ Working with Backgrounds & Grid Lines i e e
* Working with Margins

¢ Working with Multi-Panel Plots el \

* Working with Colors ‘

¢ Working with Themes =
* Working with Lines
¢ Working with Text

* Working with Coordinates

¢ Working with Chart Types
* Working with Ribbons (AUC, Cl, etc.)

’?”;r" \H‘

¢ Working with Smoothings

* Working with Interactive Plots

* Remarks, Tipps & Resources

Some exemplary plots included in this tutorial.

https://www.cedricscherer.com/2019/08/05/@gplot2tutorial-for-beautifukplotting-in-r

Universiteit
s Utrecht
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Introductie tot ggplot2
Misleiden met visualisaties

—CATHY O’NEIL, best-selling author of Weapons of Math Destruction

How Charts Lie
LLY\'T,—E‘BHMU

C‘

2. Misleiden met visualisaties

a) Slecht ontwerp
b) Dubieuze data
c) Te weinig data o _ Getting Smarter about
d) Verborgen of onduidelijke onzekerheid T o e e
e) Suggestieve patronen

Alberto Cairo

23
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Visualisatieprincipes van Tufte

Grafische integriteit= vertel de waarheid met vis

S

This line, representing 18 miles per
gallon in 1978, is 0.6 inches long.

: I

| <TA|'|‘ﬁE SHRINKING FAMILY DCTUR
‘ In California

Percentage of Doctors Devoted Solely to Family Practice

1975 1990
16.0%

Commission Payments
To Travel Agents

Inmillions of doilars

- Fuel Economy Standards for Autos

Set by Congress and supplemented by the Transportation
Department. In miles per gallon.

1: 2,247 RATIO 10 POPULATION
8,023 Dectors
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Introductie tot ggplot2
Misleiden met visualisaties

—CATHY O’NEIL, best-selling author of Weapons of Math Destruction

How Charts Lie
C ,L“@ﬁﬁm

2. Misleiden met visualisaties

a) Slecht ontwerp

Getting Smarter about
Visual Information

Alberto Cairo

A% Universiteit
Zus Utrecht




Slecht ontwerp

“This line, representing 18 mils per
gallon in 1978, is 0.6 inches long.

Fuel Economy Standards for Autos

Department. In miles per gallon.

This line, representing 27.5 miles per
gallon in 198, s 5.3 inches long.

Record
Sales!

million dollars
Competitor 1 | in2018
Competitor 2

Competitor 3 : 5
Competitor 4

Our Company

Universiteit
Utrecht

THE SHRINKING FAMILY DOCTOR

Visuele distortie door 3fperspectief

Percentage of Doctors Devoted Solely to Family Practice

. overdrijft verhoudingen of veranderingen

1: 2,247 rATO0 10 POPULATION
8.023 Doclors

Share of All Companies in Our Market

Competitor 4 Competitor 1

o

Competitor Competitor 2

Record million dollars
sales of 3 5 in2018

Alberto CairoHow charts lie. Getting smarter about visual informatidorton, 2019. p. 58

Beter: 2D zonder distorti

2018 sales

Millions of dollars

40—

20—

Our
Competitor 1  company

Market share

Competitor 1

Our
company
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Slecht ontwerp

4 bS8
oooooooooo
ooooooooo
shetre

Schalen en proporties manipuleren door

niet te coderen volgens de data

If Bush tax cuts expire...

Geef assen
betekenisvolle
startpunten bv.0

P Jan. 1, 2013

Utrecht

K7

@%Unimsiteit https://flowingdata.com/2012/08/06fox-newscontinueschartingexcellence 27
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Slecht ontwerp

UNEMPLOYMENT RATE

UNDER PRESIDENT OBAMA

1% 9‘?:: 91% 9% 94% qon 8i6%

!
|

- » gn
9,0"‘: 8 9.0’:
y. 89% g% ‘

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV

. em Petrolina

.,‘m 2011
i SOURCE: BUREAU OF LABOR STATISTICS
radio

R WAR AND A TROOP WITHDRAWAL AT THE ' 2,292.50

Schalen en proporties manipuleren door

niet te coderen volgens de data

&My Universiteie | NLLR://flowingdata.com/category/statistics/mistakeitlata
Y Utrecht https://viz.wtf/image/185180504504
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Slecht ontwerp

Unemployed adults in Alcorcén

g 15,293
15,000 — ' | '; 13,309 “,,,u---.'\—\‘
No data With
10000 — ; i for2012 current
Unemployed adults in Alcorcon rs ___” Under | mayor
r ook ; . previous
13,309 16 5,000 — mayor
With T ‘ »
(.. S CUNTENg 200 2008 2000 2000 2u  20m 08 204
- Under 7 mayor XA
g o o Beter: identiek assenstels
mayor - Bau TR o

7,128

2007 2008 2009 2010 201 2013 2014

Foutieve boodschap suggereren

Alberto CairoHow charts lie. Getting smarter about visual informatiblorton, 2019. p. 657 29
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Slecht ontwerp

Beter: context

Foutieve boodschap suggereren

Alberto CairoHow charts lie. Getting smarter about visual informatibiorton, 2019. p. 657
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