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"The simple graph has brought more
information to the data analyst’s
mind than any other device. "

- John Tukey



(Applied) Data Science

-~

Visualize

Import —» Tidy —» (

\_

Tra nsicin/

~

Model —» Communicate

Program




hflights ] ]
rstudioapi

Rd2roxygen

S
oo -
memoise

YRR

bigrquery
magrittr
assertthglzyeval
RSAQLite
nv geozoo
“wugqL  dplyr
wesanderson
escriiéDisplay touMGui
itertools HistDdttusterfly
resfiape
meifly
babynames classifly
rggobi
fda
plotrix

Display by Adolfo Alvarez



+ Addins ~

@ | 02-Visualize-Data.Rmd ——
s U 4@ Knit ~ - A Insert ~ < Run O
i ---
2 title: "Visualize Data"
3 output:

4 html_document:

5 df _print: paged
6 ---

I4

8- ## Setup

9

10 The first chunk in an R Notebook 1is usually titled
"setup,"” and by convention includes the R packages
you want to load. Remember, in order to use an R
package you have to run some "library()" code every
session. Execute these lines of code to load the
packages.

11

12- """ {r setup}

13 1library(ggplot2)

14 library(fivethirtyeight)

15

16

17 - ## Bechdel test data

10:33 EJ Setup =
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Setup

The setup chunk is always run once before anything else

] 01-Visualize-Data.Rmd ——

- 7 @ Knit ~ - 3 Insert ~ +Run v 5 v =

1 ---

2 title: "Visualize Data"

3 output:

a3 html_document:

5 df _print: paged

6 --- .

7 (optional) label

8- ## Setup

9

10 The first chunk in an R Notebook is usually titled for Chunk
"setup," and by convention includes the R packages
you want to load. Remember, in order to use an R
package you have to run some “library()" code every

11

12-

13
14
15
16
17

38:1

session. Execute these lines of code t

T T

packages. {r Setup}
I e Library(ggplot2)
LibraryC library(fivethirtyeight)

- ## Bechdel test data

B Your Turn 1 = R Markdown =




bechdel

Data on movies and the Bechtel test

bechdel
’bechdel




Consider

Confer with the people around you.

What relationship do you expect to see
between movie budget (budget) and

domestic gross(domgross)?



Your furnl

Run this code in your notebook to make a graph.

Pay strict attention to spelling, capitalization, and
parentheses!

ggplot(data = bechdel) +
geom_point(mapping = aes(x = budget, y = domgross))
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ggplot(data = bechdel) +
geom_point(mapping = aes(x = budget, y = domgross))




When you run this code, you will get what
looks like an error, but is actually just a
message from R. Some of the rows in the
dataset didn't contain information for budget

and/or domgross, so they re not plotted.

l Removed 17 rows containing missing values (geom_point).

ggplot(data = bechdel) +
geom_point(mapping = aes(x = budget, y = domgross))




1. "Initialize" a plot with ggplot()

2. Add layers with geom_ functions

ggplot(data = bechdel) +
geom_point(mapping = aes(x = budget, y = domgross))




Pro tip: Always put the +

at the end of a line,
Never at the start

ggplot(data = bechdel) +

geom_point(mapping

aes(x =

budget, y = domgross))




€T

ggplot(data = bechdel) +

geom_point(mapping

domgross))

type of layer

= des(x = budget, y =
e am

y variable




A template

ggplot(data = <DATA>) +
<GEOM_FUNCTION>(mapping = aes(<MAPPINGS>))

geom_point(mapping = aes(x = budget, y = domgross))




A template

ggplot(data = <DATA>) +

<GEOM_FUNCTION>(mapping = aes(<MAPPINGS>))




Aesthetics
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Visual Space Data Space
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Aesthetics

aesthetic
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rl vrl\—l \J

ggplot(bechdel) +
geom_point(mapping = aes(x = budget, y = domgross, color = )

ggplot(bechdel) +
geom_point(mapping = aes(x = budget, y = domgross, size = )




ggplot(bechdel) +
geom_point(mapping = aes(x = budget, y = domgross, color=clean_test))
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Your Turn 2

In the next chunk, add color, size, alpha, and shape
aesthetics to your graph. Experiment.

» Do different things happen when you map aesthetics to
discrete and continuous variables?

« What happens when you use more than one aesthetic?

i -
Uy ) N



Discrete Continuous

Color
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Adapted from Master the Tidyverse, CC BY RStudio
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set vs. map




How would you make this plot?
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= Inside of aes(): maps an
aesthetic to a variable

domgross
NN

2e+08
budget

ggplot(bechdel) + \

geom_point(mapping = aes(x = budget, y = domgross, color=clean_test))




Outside of aes(): sets
an aesthetic to a value

bbbbbb

ggplot(bechdel) +

geom_point(mapping = aes(x = budget, y = ross, color=clean_test)
\
gaplot(bechdel) + T
geom_point(mapping = aes(x = budget, y = domgross), color="blue™)
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ggplot(bechdel) +
geom_point(mapping = aes(x = budget, y = domgross, color=clean_tesit))

/

ggplot(bechdel) + ///
geom_point(mapping = aes(x = budget, y = domgross), color="blue™)
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1e+08

ggplot(bechdel) +

geom_point(mapping = aes(x = budget, y = domgross, color="blue'l))

/

ggplot(bechdel) + ///
geom_point(mapping = aes(x = budget, y = domgross), color="blue™)







How are these Same: xvar,yvar, data
plots similar?




domgross

00000

How are these

plots different?

'
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Different: geometric object (geom),
e.g. the visual object used to represent the data

domgross
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geOMS

ggplot(data <DATA>) +

<GEOM_FUNCTION>(mapping = aes(<MAPPINGS>))




Each requires a
mapping argument.

Data Visuali

Basics

L rewcrovT)

geom_ functions

Geom S Use a,geom function to represent data points, use the geom's aesthetic properties to represent variables %mu
Each function returns a layer.

GRAPHICAL PRIMITIVES TWO VARIABLES
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Your Turn

Pair up.




Your Turn 3

With your partner, decide how to replace this scatterplot with one
that draws boxplots? Use the cheatsheet. Try your best guess.
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ggplot(data = bechdel) +

geom_point(mapping = aes(x = clean_test, y = budget))

it -
L) I ) N




budget

ggplot(data = bechdel) +
geom_boxplot(mapping = aes(x = clean_test, y = budget))
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Your Turn 4

With your partner, make the histogram of budget below.
Use the cheatsheet. Hint: do not supply a y variable.

Oe+00 1e+08 2e+08 3e+08 4e+08
bbbbbb




ggplot(data = bechdel) +
geom_histogram(mapping = aes(x = budget))




When you run this code, you will get what
looks like an error, but is actually just a
message from R. Because it's a bad idea to use

default binwidths, the package is reminding
you to pick your own

0 "stat_bin() using bins = 30 . Pick better value with binwidth ".

ggplot(data = bechdel) +
geom_histogram(mapping = aes(x = budget))




Your Turn 5

What would be a reasonable
binwidth for budget?

Try it out
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ggplot(data = bechdel) +
geom_histogram(mapping = aes(x = budget), binwidth=10000000)




Your Turn 6

With your partner, make the density plot of budget colored
by clean_test below. Use the cheatsheet. Try your best guess.
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2e+08
budget

ggplot(data = bechdel) +
geom_density(mapping = aes(x = budget))




clean_test
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ggplot(data = bechdel) +
geom_density(mapping = aes(x = budget, color=clean_test))




Your Turn 7

With your partner, make the bar chart of clean_test colored
by clean_test below. Use the cheatsheet. Try your best guess.
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ggplot(data=bechdel) +
geom_bar(aes(x=clean_test, color=clean_test))
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ggplot(data=bechdel) +
geom_bar(aes(x=clean_test, fill=clean_test))
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Your Turn 8

With a partner, predict what this code will do.

Then run it.

ggplot(data = bechdel) +
geom_point(mapping = aes(x = budget, y = domgross)) +
geom_smooth(mapping = aes(x = budget, y = domgross))
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Each new geom
adds a new layer

domgross

ggplot(data = bechdel) +
geom_point(mapping = aes(x = budget, y = domgross)) +
geom_smooth(mapping = aes(x = budget, y = domgross))




global vs. local




domgross

Mappings (and data) that

N e ) appear in ggplot() will apply
s b ' ' globally to every layer

ggplot(data = bechdel, mapping = aes(x = budget, y = domgross)) +
geom_point() +

eom smooth@swio

Adapted fro aster the Tidyverse, CC B
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ggplot(data = bechdel, mapping = aes(x =/budget, y = domgross)) +

geom_point(mapping = aes(color clean_test)) +

eom smoothg(}mdio

Adapted frog Master the Tidyverse, CC
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data can also be set

locally or globally
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ggplot(data = bechdel, mapping = aes(x = budg€t, y = domgross)) +
geom_point(mapping = aes(color = clean_tgst)) +
eom_smooth(data = filter(bechdel, clean_test == "ok"))

Adapted frog Master the Tidyverse, CC RStudio
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R Notebook Preview

The easiest way to save all your work (including graphs) is to include it in an R
Notebook. While you're working, you can view your notebook by clicking "Preview"

bechdel - @ 02-Visualizagjf Rmd — (5]  Environment History Connections
7 QU i& Preview -~ 3 Insert ~ “Run v | ‘5, ~ Import Dataset ~ List ~
1 = [ Global Environment ~
2 title: "Visudltzation" Data
3 output: html_notebook
4 editor_options:
5 chunk_output_type: inline
6 ---
7 |
8- ## Setup | |
Files Plots Packages Help Viewer
9 Zoom | - Export v | © Publish ~
10 The first chunk in an R Notebook 1is usually .
titled "setup," and by convention includes the
R packages you want to load. Remember, in order .
to use an R package you have to run some
“library()" code every session. Execute these g
lines of code to load the packages. § o - .
11 S P o
12- °*{r setup} SRk ) ..: R I _.
13 1library(ggplot2) - . .
14 library(fivethirtyeight) e 2 &y :..“::". o o
15 ~*° > ..: -
16 PN :
17 - ## Bechdel test data ’
7:1 (Top Level) < R Markdown =

Console budget




bechdel

N

O oo ~NOYWUT & W

10

Console

S ASAYALL

R Notebook Preview

Now, you'll see a beautifully typeset version of what you've done!

» Addins ~
» 02-Visualization.Rmd
Preview Insert ~ Run ~

title: "Visualization”
output: html_notebook
editor_options:

chunk_output_type: inline
## Setup
The first chunk in an R Notebook 1s usually
titled "setup,” and by convention includes the
R packages you want to load. Remember, in order
to use an R nackaae vou have to run some
op Level) R Markdow
Terminal R Markdown

MW LITT LWL\ TG I\V\ VWMV N VAN
. - — 7

M Voo Yy

] N
- alisTal alfaY sl « 3 3
UOMAUross ) )

‘ L_.l_ w1\

|
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|
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"NMNICICIE
- A e

VN

Environment History Connections
Files Plots Packages Help Viewer
Q ¥ “s, Publish ~

Code =

Visualization
Setup

The first chunk in an R Notebook is usually titled “setup,” and by convention includes
the R packages you want to load. Remember, in order to use an R package you have to
run some library() code every session. Execute these lines of code to load the
packages.

Hide

library(ggplot2)
library(fivethirtyeight)

Bechdel test data

We're going to start by playing with data collected by the website FiveThirtyEight on
movies and the Bechdel test.

To begin, let’s just preview our data. There are a couple ways to do that. One is just to
type the name of the data and execute it like a piece of code.

Hide

bechdel

Notice that you can page through to see more of the dataset.

Sometimes, people prefer to see their data in a more spreadsheet-like format, and
RStudio provides a way to do that. Go to the Console and type view(bechdel) to see
the data preview.

(An aside- view is a special function. Since it makes something happen in the RStudio




Sharing your work

The Preview is something only available to you, but RStudio automatically creates a
file you can share with others when you save an R Notebook.The file it creates is
an HTML file, and it has a name that corresponds to your Rmd




"Knitting" a document

While RStudio automatically generates an HTML file of your work, you might want a different format.
Clicking the down arrow next to Preview lets you see other options.

v, A 3 Previe@

- 12 Preview Notebook

i_ & Knitto HTML .i|
“*. Knit to PDF

A | )O!
w  Knit to Word

Knit with Parameters...

)€
Knit Directory 4

' 4

¥ (Clear Knitr Cache...




Your Turn

Locate the 01-Visualize.nb.html file in your
Files pane. It will be located in your working
directory




Working directory

R associates itself with a folder (i.e. directory) on your
computer.

» This folder is known as your "working directory”
» When you save files, R will save them here

» When you load files, R will look for them here




The files pane of the IDE displays the contents of your
working directory

~[/Dropbox (RStudio)/RStudio/training/U-Master-the-tidyverse - RStudio

: * Addins - % U-Master-the-tidyverse -

Console Environment History

! I # [ " Import Dataset ~ : List ~

Global Environment =

Files Plots Packages Help Viewer

& | New Folder @  Delete [+ Rename 7 More ~

’:\ Home - Dropbox (RStudio) = RStudio  training = U-Master-the-tidyverse R
A Name Size Modified

= .
4] .RData 21.2 KB Jun 27,2017, 11:42 AM
“"1 .Rhistory 14.6 KB Jun 27,2017, 11:42 AM
Il O-course-development
Il 1-keynotes
Il 2-pdfs

1l 3-Revised-Course

K| U-Master-the-tidyverse.Rproj 204 B Dec 19, 2016, 3:52 PM




Changing the Working directory

Navigate in the files pane to a new directory. Click
More > Set As Working Directory

Files Plots Packages Help ]
& | NewFolder & Delete ."Rename {ik More~ (e
T YT — - [Studio rswdiotraining | Inpersq - copy &
" & it Com— =iName Move
nnnnnnnnnnn t
) @7 O-introduction.r Set As Working Directory M
) ¥ 1l-grammar.R Show Folder in New Window
| #7] 3-scales.R “47TKB Jun4, 2013, 9°04 AM
@7 4-polishing.R 6.9 KB Jun 1, 2013, 7:17 PM
| minard-cities.txt 420 bytes Jun 11, 2013, 6:07 PM
| minard-troops.txt 1.8 KB Jun 1, 2013, 6:07 PM
| mortality08.csv.bz2 226.9 KB Dec 1, 2012, 5:32 PM
= rstudio.jpg 21.1 KB Dec 1, 2012, 11:53 PM
| texas.csv 328 KB Aug 26, 2012, 5:54 PM




Download files

In the files pane, check next to the file(s) to download
More > Export

Files Plots Packages Help Viewer S
& | New Folder © | Upload € Delete «|Rename {}Morev ©

" ]> / > cloud > project Copy... R | ...
A Name Copy To... ied
?‘ h Move...
| 7] .Rhistory 8, 2018, 3:48
o . Export...
| 'R project.Rproj 8, 2018, 3:48
Set As Working Directory

Go To Working Directory

Show Hidden Files




Manually saving plots

Save plots manually with the export menu

O RStudio
O + R “ - » Addins ~ K Project: (None) ~
bechdel @  02-Visualization.Rmd — = Environment History Connections -
7 4 3 Preview ~ v M Insert ~ *Run v | ‘& ~ ' “* Import Dataset ~ y List ~
.L LT AL J \/ . L ) | ] wwhewd I LI e AN’ L L) I ) WSS B . G|oba| Environment .
lines of code to load the packages. Data
11 :
Can bechdel 1794 obs. of 15 variables
12 - {r setup}
-
13 Llibrary(ggplot2)
14 library(fivethirtyeight)
15 "
16
17 M ## BeChdel teSt data Files Plots Packages
18 ;7 Zoom = E “s, Publish ~
19 We're going to start by playing with data ol .
. . . . "7 Save as PDF...
collected by the website FiveThirtyEight on _
. Copy to Clipboard...
movies and [the Bechdel Prio e I
i ——_an . . . . P aa . 8 s 8 am " s = . 6e+08 -
10:69 Setup < R Markdown = )
Console Terminal R Markdown - *
W -
I v\.—\JIII_}.I\JLII\-\IIIM}.I'.I Llly — \A\.——)\I\ — U\A\Ay\-\-’ J — \AUIIIyI A B N g 400”}2-
)) 3
@)
o .

> ggplot(data = bechdel) +

+ geom_point(mapping = aes(x = budget, y = domgross
))

Warning message:

Removed 17 rows containing missing values
(geom_point).

>

2e+08 -

Oe+00 -

L] ]
3e+08 4e+08




Saving plots

saves the last plot.
Uses size on screen:

ggsave("my-plot.pdf")
ggsave('my-plot.png")

Specity size in inches

ggsave("my-plot.pdf", width = 6, height = 6)




Your Turn 9

Save your last plot and then locate it in your files pane
and download it. (You may have to refresh the files list).
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Grammar
of Graphics
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mappings
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mappings

shape
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data geom




mappings

X
m&m
6

21.0 160.0 2 .
210 6 1600 2

228 4 108.0 1 7

214 6 2580 2 .

187 8 3600 3 O

18.1 6 2250 2 28 -

143 8 3600 5 .

244 4 1467 1

228 4 1408 1 24 -

192 6 1676 2 2,

178 6 1676 2

164 8 2758 3 O 20-

173 8 2758 3 ¢

152 8 2758 3 ¢ .

104 8 4720 4 16-

104 8 4600 4

14.7 8 4400 4 h

324 4 787 1 .

304 4 757 1

339 4 711 1 10- | | | | | | | | |

100 150 200 250 300 350 400 450
disp

data geom




mappings

i

21.0 160.0 2 .
210 6 1600 2

228 4 108.0 1 7

214 6 2580 2 .

187 8 3600 3 O

18.1 6 2250 2 28 -

143 8 3600 5 .

244 4 1467 1

228 4 1408 1 24 -

192 6 1676 2 2,

178 6 1676 2

164 8 2758 3 20- ¢

173 8 2758 3 ¢

152 8 2758 3 . ¢

104 8 4720 4 16-

104 8 4600 4

14.7 8 4400 4 h

324 4 787 1 .

304 4 757 1

339 4 711 1 10- | | | | | | | | |

100 150 200 250 300 350 400 450
disp

data geom




mappings

mpg | eyl | disp | hp
6

21.0 160.0 2 e 34

21.0 6 160.0 2 —

22.8 4 108.0 1 — 7

21.4 6 2580 2 — -

18.7 8 3600 3 -

18.1 6 2250 2 - 28

14.3 8 3600 5 - -

24.4 4 146.7 1 -

22.8 4 140.8 1 - 24+

19.2 6 1676 2 - 2 .

17.8 6 1676 2 -

16.4 8 2758 3 v 20

17.3 8 2758 3 -~V

152 8 2758 3 .

10.4 8 4720 4 vV 16

10.4 8 4600 4 A

14.7 8 4400 4 T h

32.4 4 78.7 1 Bl .

30.4 4 75.7 1 B

33.9 4 71.1 1 B 107 | | | | | | | | |

100 150 200 250 300 350 400 450
disp
data geom

points
lines




mappings

mpg | eyl | disp | hp
6

21.0 160.0 2 =
21.0 6 1600 2 =
228 4 1080 1 -
21.4 6 2580 2 =
187 8 3600 3 -
18.1 6 2250 2 =
143 8 3600 5 -
24.4 4 1467 1 -3
22.8 4 1408 1 .
192 6 1676 2 - >
178 6 1676 2 -
164 8 2758 3 W
173 8 2758 3
152 8 2758 3 T
10.4 8 4720 4
10.4 s 4600 4
14.7 8 4400 4 W
32.4 4 78.7 1 B
30.4 4 75.7 1 5 B
33.9 4 71.1 1 5 B
100 150 200 250 300 350 400 450
disp
data geom
points
lines

bars



mappings
fill

Mﬁﬂ
6

21.0 160.0 2 [

21.0 6 1600 2 [

228 4  108.0 1 ]

21.4 6 2580 2 ]

187 8 3600 3 ]

18.1 6 2250 2 [

143 8 3600 5 ]

24.4 4 1467 1 ]

22.8 4 1408 1 ]

192 6 1676 2 ] >

178 6 1676 2 [] -

164 8 2758 3 ]

173 8 2758 3 ]

152 8 2758 3 ]

10.4 8 4720 4 [

10.4 8 4600 4 [

14.7 8 4400 4 [

32.4 4 78.7 1 ]

30.4 4 75.7 1 ]

33.9 4 71.1 1 ] | | |

100 150 200 250 300 350 400 450
disp
data geom
points
lines

bars



To make a graph

ggplot(data = <DATA>) +
<GEOM_FUNCTION>(mapping

aes(<MAPPINGS>))




To make a graph

e 1. Pick a data set

2
21.0 6 160.0 2
22.8 4 108.0 1
21.4 6 258.0 2
18.7 8 360.0 3
18.1 6 225.0 2
143 8 3600 S ggplot(data = <DATA>) +
24.4 4 146.7 1
22.8 4 140.8 1 .
2 6 1678 2 <GEOM_FUNCTION>(mapping = aes(<MAPPINGS>))
17.8 6 167.6 2
16.4 8 275.8 3
17.3 8 275.8 3
15.2 8 275.8 3
10.4 8 472.0 4
10.4 8 460.0 4
14.7 8 440.0 4
32.4 4 78.7 1
30.4 4 75.7 1
33.9 4 71.1 1

data




To make a graph

1. Pick a data set

ggplot(data

<DATA>) +
<GEOM_FUNCTION>(mapping

aes(<MAPPINGS>))

;

2. Choose a geom

to display cases




To make a graph

mappings
fill

mmﬁ 1. Pick a data set

gé g %; § ggplot(data = <DATA>) +

S R <GEOM_FUNCTION>(mapping = aes(<MAPPINGS>))
/ 3. Map aesthetic
1 2. Choose a geom P |

S O - properties to
— to display cases

variables

data geom




What else?
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Position Adjustments

How overlapping objects are arranged

5000 -

4000 -

Falr Good Very Good Premlum Ideal
cut

clarity

count

Adapted from Master the Tidyverse, CC BY RStudio
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Themes

Visual appearance of non-data elements
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Adapted from Master the Tidyverse, CC BY RStudio
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Scales

Customize color scales, other mappings

5000 -
4000 - clarity
I
o s
3000 - SH
*g VS2
VSH
2000 - VVS2
~vvst
N F
1000 - J
o e B ¥R
Fair Good Very Good Premium \deal
cut

Adapted from Master the Tidyverse, CC BY RStudio
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Adapted from Master the .., ._.__

Facets

Subplots that display subsets of the data.
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count

Adapted from Master the Tidyverse, CC BY RStudio
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Titles and captions

Diamonds data
The data set is skewed towards ideal cut diamonds

4000
3000
2000 VVST1 SI2 | vVS1 SI2 | VVSt1 SI2
A A
0 s clarity
VVS2 SI1| VVS2 SI1 | VVS2 Sl . 1
- s
VS1 VS2 VS VS2 VS VS2 SI1
= Vs2
O
O VSi1
5000 IF 1 IF 1
4000 VVS2
3000
2000 -VVS1 SI2 | VVSi SI2 VVSt
1000 IF
0 .
VVS2 SI1 | yvSs2 SI1
VS VS2 VS VS2
clarity

Adapted from Master the Tidyverse, CC BY RStudio Data by Hadley Wickham
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A ggplot2 template

Make any plot by filling in the parameters of this template

Complete the template below to build a graph.

ggplot (data = $H11/.59) +
(mapping = aes

stat = <STAT>, position =S L[] 2) +

<COORDINATE_FUNCTION>L,

required

Not

required,
sensible

+ defaults
supplied

+

Data Visualization with ggplot2

Basics

geplot2 is based on the grammar of graphics, the idea
&you can bu‘lild every graph from the same
lata set,

P

I marks that data points.

O wmn G plot

values, variables in the data to )
of the mw:m)hkzslu e:‘l:ur'andx

I aesthetic mappings data
w-q,,-maﬁ-m =*point”)
m mgom and
mwmmum

width =5, height = 5) Saves last plot
as5'x nncd'xwpnr in working directory.
Matches file type to file extension.

GStudio

CHEAT SHEET

G eo ms Use a geom function to represent data points, use the geom'’s aesthetic properties to represent variables. ggpk)tz

Each function returns a layer.

GIIAPHICAL PRIMITIVES
ics, aes(date,
b< sspm(seals aes(x =long, y = lat))
(Uﬁ lo?apamging limits)
b+ _curve(aes(yend = lat + 1,

xend=long+1 curvature=z)) - x,nend , yend,
e alpha, anE‘e,co(or, curvature, llnetwye,yseme

a*gw (lineend="butt", linejoin="round",

% linemitre=1)
Vv x, y, alpha, color, group, linetype, size

lygon (aes(group
. x.y. alpha coior, ﬁll. gmup,ll'memype, sn)z)e

geom_rect( as(xmn long, ymin=lat, xmax=
= long +1 - XmMax, Xmin, ymax,
ymin, alp‘--. celov. Tll metypt'. size

dbbon(aes min=unemploy - 900,
’ ymax'unem - X, ymax, ymin,
alpha, color, fII group, inetype, size

LINE SEGMENTS

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

- b + geom_abline(aes(intercept=0, slope=1))
I b+ geom_hlin: »ﬁm{ymtewem lat))

== | b+geom_wvline(aes(xintercept = long))

b 1,
b:m:poh(aes(angle =1:1155, adius = ﬁ) 2

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

¢+ geom_area(stat = "bin")
‘ x,y, alpha, <olo(r, fill, linetype, size

<+ geom_density(kernel =", ian"
x, , alpha, color, fill, group, Iﬁetype snie weight

geom_dot;
.;ié :,‘y, alpha, mgﬁﬂ

; n* erom,fmpdv() %, alpha, color, group,

ilimm (binwidth = 5) x, y, alpha,
.‘l. mlor.ﬁll inetype, size, weight

P m [aes(sample = hwy)) x, y, alpha,
7 coloﬁi‘l'l unqe?v}pe size, e'lemwy ¥ 2ip

disci
ds<- upbt(mpg,aes(il))

geom_bar()
E I x. alpna. color, fill, linetype, size, weight
1)

TWO VARIABLES
continuous x , continuous y
e <- ggplot(mpg, aesicty, hwy))
+ labol label = cty), nud;
o7 H u‘ = &:‘ )Rﬁs)i"y,ubel,
c alpha,an Ie color. mlly. mface hjust,
ffeneight, sae, vjust

+geom_ji hei 2, width =2
x,y,alpha :olo'r‘,!illys;ﬁtape )

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

quantile , alpha, color, )
Imeg:'e?ﬁm weight Q daddad R

e+ rug(sides = "bl"), x, y, alpha, color,
] lin size
geom_smooth(method = Im), x, y, alpha,
f :olor, f Il group, linetype, size, weight
text(aes(label = cty), nug|

¢ YRUE x, 3riabel,
Ag alpha an Ie, cofd('famlly ?on y
Inehe-gh

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

f+geom, al(),x,y,alpha color, fill, group,
-III —

3 Mar y, lower, middle, upper,
18 ymax,ymm pha co(’ : il group, linetype,
shape, slae,wel

geom_dot, binaxis = "y", stackdir =
Wlmyﬂm.cm! fill, group

+geom_violi le = "), x, y, alj olor,
“ fill, gmup,lmet';(;:?slm.v::;nz 5% ER oK

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

© @ &*+geom_count(), x,y,alpha, color, fill, shape,
« @ Size stroke

THREE VARIABLES

bivariate distributi
h< ggplu((dmmcnds. aes{carat, price))

h + geom_bin2d(binwidth = ¢(0.25, 500))
f x, Y, alpha, color, fill, linetype, size, weight

h+geom_density2d() .
x,Y, alpha, colour, group, linetype, size

h
X, ; alpha, '(.;’I(glr fill, size

continuous function
i< ggp ics, aes(date,

i+geom_area
‘ X, alpha, o), linetype, size
_ i+geom_line()
x, Y, alpha, color, group, linetype, size
i+geom, direction = "hv")
/1 x,y, 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))
+geom sbar{fatten = 2
Ly ymf.mn. alpha.ecglor.)ﬁll, group, linetype,
size
I | j+geom_ mmﬂ) mma:komm. alpha, color,

gmup. lm’e;'ygﬁ

| {. y'min. ymax, alpﬁ. ‘color, group, linetype, size

* geom,
it !s‘l\ay' ymlg\',’y;:'a‘x, ala:a! color, fill, group, linetype,
pe, size

maps

data <- data.frame(murder = USArrestsSMurder,

state = tolowev(rewnamesluSAmsts)))

map <- map_data("state")

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

~ h‘m ma (us(r:'a‘p_slfo state), maj A tr)mn)
+expan: x= m; ]

map_id, alpha, color, fill, lmn’?'pg, p

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

, |+ geom_contour{aes(z=1z))
F % Y.z.a|pha colour, group, linetype,
size, weight

RStudio® is a trademark of RStudio, Inc. « CCBY SA RStudio- inft io.com « 844-448-1212 i L

1+ geom_| rmr(aes(fll 2), hjust=0.5, vjust=0.5,
interpolate=FALS!

x,y, alpha, fill

IOM tl-(aeslf Il =2)), x, y, alpha, color, fill,
linetype, size, wi

at http://ggplot2 tidyverse.org + ggplot2 2.1.0 « Updated: 201611
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Usage Links

Download from CRAN at

It’s hard to succinctly describe how ggplot2 works because it embodies a deep philosophy of visualisation. https://cran.r-project.org/
: . .org

However, in most cases you start with ggplot() , supply a dataset and aesthetic mapping (with aes() ). You package=ggplot2
then add on layers (like geom_point() or geom_histogram() ), scales (like scale_colour_brewer() ), Browse source code at
faceting specifications (like facet_wrap() ) and coordinate systems (like coord_flip() ). https://github.com/tidyverse/
goplot2
library(ggplot2) Reportabugat

https://github.com/tidyverse/

goplot2/issues

ggplot(mpg, aes(displ, hwy, colour = class)) +
Learn more at

http://r4ds.had.co.nz/data-
visualisation.html

geom_point()

License
40 - GPL-2 | file LICENSE
: Developers
O
class Hadley Wickham
® ® 2seater

o Author maintainer
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