
Visualising data in R
Graduate skills class OU22
Practical:
Monday 19 February, 2-3pm, SW01. 
OR Wednesday 21 February, 3-4pm, SW01.



The Grammar of Graphics codifies some standard patterns in plotting 
data. It doesn’t try to be exhaustive, nor is it a guide to good style.

ggplot2 will simplify your life — if you learn the way it thinks, and if you 
don’t step outside its scope.



Setting up Jupyter and R



Invoking ggplot2 commands from a Python/Jupyter notebook



Running ggplot2 from an R/Jupyter notebook



The anatomy of a ggplot
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data. geom. aes. facet. coord. guide.

Sepal.
Length

Sepal.
Width

Petal.
Length

Petal.
Width Species

5.0 3.4 1.6 0.4 setosa

6.5 3.0 5.5 1.8 virginica

5.0 3.5 1.3 0.3 setosa

6.7 2.5 5.8 1.8 virginica

Data comes in data 
frames.

ggplot2 is only for this sort of 
data (though it has handy 
functions for fortifying some 
other data types into data 
frames).

data



LSOA_id piece seq lat lng deprivation

007D 1 1 52.0 1.1 0.4

007D 1 2 52.3 1.05 0.4

007D 1 3 52.1 1.3 0.4

007D 2 4 52.1 1.2 0.4



data. geom. aes. facet. coord. guide.
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ggplot(data=iris) + 
geom_point(aes(x=Sepal.Length, y=Petal.Length, col=Species, pch=Species),

size=1.3, alpha=.8) +
stat_smooth(aes(x=Sepal.Length, y=Petal.Length, col=Species), 

method='lm', size=.2) +
facet_wrap(~shape) +
scale_y_continuous(breaks=seq(0,10)) +
ggtitle('Iris features') + 
theme_bw()



data. geom. aes. facet. coord. guide.

point

line

area

bar

path

Data is plotted as geoms. A geom
occupies part of a coordinate space.

A geom_bar occupies an interval of space, and is specified 
by its two ends (often one is zero). Where the bar is placed 
is another matter...

gender response value bar bar

female rarely 0.08

female infrequently 0.11

female occasionally 0.17

female frequently 0.32

female not sure 0.32

male rarely 0.30

male infrequently 0.15

male occasionally 0.10

male frequently 0.07

male not sure 0.38

geom



data. geom. aes. facet. coord. guide.

point

line

area

interval

path

A geom_bar occupies an interval of space, and 
is specified by its two ends (often one is zero). 
Where the bar is placed is another matter...



data. geom. aes. facet. coord. guide.

point

line

area

interval

path

The same data can be represented by many 
different geoms.



data. geom. aes. facet. coord. guide.
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ggplot(data=iris) + 
geom_point(aes(x=Sepal.Length, y=Petal.Length, col=Species, pch=Species),

size=1.3, alpha=.8) +
stat_smooth(aes(x=Sepal.Length, y=Petal.Length, col=Species), 

method='lm', size=.2) +
facet_wrap(~shape) +
scale_y_continuous(breaks=seq(0,10)) +
ggtitle('Iris features') + 
theme_bw()



data. geom. aes. facet. coord. guide.



data. geom. aes. facet. coord. guide.

An aes is the map from data value to 
value on some aesthetic scale.
e.g. size, hue, intensity

aes



data. geom. aes. facet. coord. guide.
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ggplot(data=iris) + 
geom_point(aes(x=Sepal.Length, y=Petal.Length, col=Species, pch=Species),

size=1.3, alpha=.8) +
stat_smooth(aes(x=Sepal.Length, y=Petal.Length, col=Species), 

method='lm', size=.2) +
facet_wrap(~shape) +
scale_y_continuous(breaks=seq(0,10)) +
ggtitle('Iris features') + 
theme_bw()



data. geom. aes. facet. coord. guide.

Each geom understands a specific set of aes.
x, y, size.  label, shape/pch.  fill, colour, alpha.  linetype/lty
http://ggplot2.tidyverse.org/reference/
https://www.rstudio.com/wp-content/uploads/2015/03/ggplot2-cheatsheet.pdf



data. geom. aes. facet. coord. guide.
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ggplot(data=iris) + 
geom_point(aes(x=Sepal.Length, y=Petal.Length, col=Species, pch=Species),

size=1.3, alpha=.8) +
stat_smooth(aes(x=Sepal.Length, y=Petal.Length, col=Species), 

method='lm', size=.2) +
facet_wrap(~shape) +
scale_y_continuous(breaks=seq(0,10)) +
ggtitle('Iris features') + 
theme_bw()



data. geom. aes. facet. coord. guide.

An aes is the map from data value to 
value on some aesthetic scale.
• The output scale can be customized with scale_*
• It maps the entire range of data values in the entire graphic.
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data. geom. aes. facet. coord. guide.

An aes is the map from data value to 
value on some aesthetic scale.
• The output scale can be customized with scale_*
• It maps the entire range of data values in the entire graphic.

How would you specify the y aes / scale 
for this plot?



data. geom. aes. facet. coord. guide.
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ggplot(data=iris) + 
geom_point(aes(x=Sepal.Length, y=Petal.Length, col=Species, pch=Species),

size=1.3, alpha=.8) +
stat_smooth(aes(x=Sepal.Length, y=Petal.Length, col=Species), 

method='lm', size=.2) +
facet_wrap(~shape) +
scale_y_continuous(breaks=seq(0,10)) +
ggtitle('Iris features') + 
theme_bw()



data. geom. aes. facet. coord. guide.
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ggplot(data=iris) + 
geom_point(aes(x=Sepal.Length, y=Petal.Length, col=Species, pch=Species),

size=1.3, alpha=.8) +
stat_smooth(aes(x=Sepal.Length, y=Petal.Length, col=Species), 

method='lm', size=.2) +
facet_wrap(~shape) +
scale_y_continuous(breaks=seq(0,10)) +
ggtitle('Iris features') + 
theme_bw()

A facetted plot shows several panels, 
each containing a subset of the data.

facet



data. geom. aes. facet. coord. guide.

A facetted plot shows several panels, 
each containing a subset of the data.
Some things you can’t do with facets:

The Grammar of Graphics 
lets you specify how facets 
are arranged —
but ggplot2 is limited to 
simple rectangular 
arrangements.

This is a visual arrangement, 
not a data arrangement. It’s 
outside the scope of the 
Grammar of Graphics.
(Hack around with gridExtra
instead.)

The Grammar of 
Graphics doesn’t go 
this far (but it should).



data. geom. aes. facet. coord. guide.

The coordinate system says how x and 
y aesthetic values should be located on 
the display.

gender response value

female rarely 0.08

female infrequently 0.11

female occasionally 0.17

female frequently 0.32

female not sure 0.32

male rarely 0.30

male infrequently 0.15

male occasionally 0.10

male frequently 0.07

male not sure 0.38

coord



data. geom. aes. facet. coord. guide.

The coordinate system says how x and 
y aesthetic values should be located on 
the display.

position_identity position_stack position_dodge



data. geom. aes. facet. coord. guide.

The coordinate system says how x and 
y aesthetic values should be located on 
the display.



scale_x_continuous(breaks=...)

scale_fill_gradient2(guide=FALSE)

theme()  gglabel()  ggsave()

The Building Blocks of the Grammar of Graphics:
The Grammar of Graphics is a declarative language for 
building common data plots. It’s great for exploration. 
It’s not great for fine art, for animation, for interaction. 

data

geom

aes

facet

coord

ggplot(data=...)
geom_point(data=...)
stat_smooth()  # transforms the data
geom_bar()     # automatically applies stat_count

geom_bar()
stat_smooth()  # automatically produces geom_ribbon

aes(x=...)
scale_fill_gradient2()

facet_wrap(~...)
facet_grid(...~...)

position_dodge(), geom_bar(position=‘dodge’)
coord_fixed(ratio=0.4)
coord_cartesian(xlim, ylim)
coord_polar(theta=‘y’)

guide


