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Why bother?

¥ Named chats hold us back
¥ How do you come up with ne grgphicsf:

¥ How do you describe a ne graphic?

¥ How do you draw a grahic?

¥ What does a familiar gpic tell us alig
new graphic?
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grammar do?

¥ Determine what is agpd graphic
¥ Suggest gphics br a gien dataset
¥ Describe interaction

¥ Describe what a gishic looks lile




What canQhe
grammar do?

¥ Determine what is agpd graphic
¥ Suggest gphics br a gien dataset
¥ Describe interaction

¥ Describe what a gishic looks lile

The grammar describes theructure of a graphic
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Aesthetics

What Is a gr@hic? ...

Facetting

¥ A mapping fom data to visual
pr oper ties of geometr ic shapes

¥ May involve OstatisticalO transfation

a coodinate system

possib} facetting

¥Each of these components Is independen
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(Formerly known as graphical objects) Facetting

Point

Path]ine

olygon (connected path)

¥ Interval (rectanglebar, ribbon,area)
¥ Schema (o plot)
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Data —» Statistics —» Geoms

Statistical transirms

¥ Cantsee diectly N changes the data
¥ Some examples:
¥ Countingdensity estimation
¥ Predictions fom modelssmoothing
¥ Contours
¥ Aggegationmeans/medians
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Statistic + Geom ...

\

Facetting

¥ Mary types of named gphics ae a
combination of these:

¥ histogram = bin + bar

¥ smoother = loess + line

¥ density plot = kde + line/ara







Alsuaq




Data —» Statistics —» Geoms

Scales

¥ Continuous (sizerotation,thickness,

gradient ...)

v

Aesthetics

v

Coordinates

Facetting

O

¥ Categrical (shae, colour, ...)
¥ Position,but also see coatinate systems

¥ Each has a coesponding guide
(legend or axis)







Data —» Statistics —» Geoms

Implementation -

ordinates

Interlude

¥ Scales ar han, but criticaly important

¥ Labelling scalesahad
¥ No one publishes speci

b detalls

¥ Scales ar not actual inc
underlying geom

ependent of the
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Aesthetics

Coordinate systems.....

Facetting

¥ The \ery last thingand generajl use defaull
¥ However:

¥ pie chat = staclked bar + polar
coordinates

¥ mosaic = hierathical coodinate system

¥ various ma projections

¥ parallel coodinates = pojective geomety




Data —» Statistics —» Geoms

v

Aesthetics

Ple char o

Facetting

¥ A pie chat = a stacled bar charin polar
coordinates

¥ Not all badpetter at some tasks

¥ What would a side ¥ side bar charlook
like?

¥What would a mosaic plot caespond to?

¥ How could we adl interaction?
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Facetting

¥aka coplotfrellisinglattice grahics

¥ A type of small raltiples

¥ Want a table of gnahics
(a type of coodinate system)

¥ Describe which variables should neakp
rows and columns

¥ Useful w

nen comparing subsets oly data
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ggplot

¥ An R package which implements this
grammar

¥ All the plots in this talk hae been poduced
with ggplot

¥ Built up flom primitives using the grid
package

¥ http://had.canz/ggplot



http://had.co.nz/ggplot
http://had.co.nz/ggplot

Compaed to R graghics

Automatic legends

Easy conditioning

Easy to use nmitiple data sowres
Build up plot piece Y piece
Easy to extend

Consistent functions

Attractive defaults

Non-Cartesian coodinate systems

Base

u

Lattice ggplot

u/g

g
u




What Is a grahic?

Ist of defaults

ISt of statistics + geoms
¥ each with data and aesthetic ppings
¥ A list of scales
¥ A coordinate system (notet implemented)

¥ A facetting description




> str(p)
List of 11

$ data data.frame". 244 obs. of 7 variables:

..$ total_bill: num [1:244] 17.0 10.3 21.0 23.7 24.6 ...

J$tip  :num[1:244] 1.01 1.66 3.53.31 3.614.71 2 3.12 1.96 3.23 ...
.5 sex . Factor w/ 2 levels "Female","Male": 1222122222 ..
$grobs  :Listofl

.5 :Listof 4

.. ..$name :chr"point"

.. .5 params : list()

.. ..J aesthetics: list()

$ scales : list()

..- attr(*, "class")= chr "scales"

$ defaults :List of 2

..$ x: symbol total_bill

.$ y: symbol tip

$ xlabel : chr "total_bill"

$ ylabel : chr "tip"

$ formula : chr "sex ~ smoker"

$ margins : logi FALSE




ggplot syntax

¥ Build up step B stepusing the components
previousy described

¥ Verbose but can contol everything
¥ Build up all at once
¥ Quick,but less contol




> p <- ggplot(data=mtcars, aes=list(x=mpg,

y=wt))

D <- ggpoint(p)

n <- pscontinuous(p, OxO)
n <- pscontinuous(p, OyO)

0 <- pscontinuous(p, OxO, trans=trans_log)
0 <- ggpoint(p, aes=list(colour=wt))
0 <- sccolour(p)




> p <- ggplot(data=mtcars, aes=list(x=mpg,
y=wt))
> ggpoint(p)

VS.

> gplot(mpg, wt, data=mtcars)




> p <- ggplot(data=mtcars, aes=list(x=mpg,
y=wt)) |
> ggline(ggpoint(p))

VS.

> gplot(mpg, wt,data=mtcars,type=c
(OlineO,OpointO))




> p <- ggplot(data=mtcars, aes=list(x=mpg,

y=wt)) \ ,
> ggpoint(p, colour=0greenO)

VS.

No equivalent




TheOhadO stuff

¥ Implementing grammar is actyafiretty
easy

¥ The had stuff (as avays) is in the details:

¥ What is a god default scaleof colour?
Size? shme?

¥ Where should tick marksaf

¥ How can the user conwl the style of the
plot?




Future work

¥ Connections with rggbi
¥ Hierarchical clustering example
¥ Graphical MANOVA example

¥ How can ve debne types of interaction as
easy as ve debne what & want to displg?




Studying Iin the US

¥ Expensig to goply ($400)but worthwhile

¥ Most uniwersities povide full supparif you
are accepted

¥ Much much nmuch mote theory

¥ Interested in grahics?Apply to lowa State




