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

- John Tukey



MpPg

Fuel economy data for 38 models of car.

mpg

manufacturer displ year cyl trans drv cty hwy fi class

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

audi 1.8 1999 4 auto(l5) f 18 29 p compact
audi 1.8 1999 4 manual(m5) f 21 29 p compact
audi 2.0 2008 4 manual(m6) f 20 31 p compact
audi 2.0 2008 4 auto(av) f 21 30 p compact
audi 2.8 1999 6 auto(l5) f 16 26 p compact
audi 2.8 1999 6 manual(m5) f 18 26 p compact
audi 3.1 2008 6 auto(av) f 18 27 p compact




Quiz

What relationship do you expect to see between engine
size (displ) and mileage (hwy)?

No peeking ahead!



Your fTurn 1

Run this code in 02-Visualize-Exercises.gmd to make a
graph. Pay strict attention to spelling, capitalization, and
parentheses!

ggplot(data = mpg) +
geom_point(mapping = aes(x = displ, y = hwy))

s Eialn.
LI . LS



displ

mpg) +
geom_point(mapping = aes(x = displ, y = hwy))

ggplot(data




1. "Initialize" a plot with ggplot()

2. Add layers with geom_ functions

ggplot(data = mpg) +
geom_point(mapping = aes(x = displ, y = hwy))




Pro tip: Always put the + at the end

of a line, Never at the start

ggplot(data = mpg) +
geom_poi1nt(mapping

aes(x =

displ, y = hwy))




+ before new line

ggplot(data

= Mpg) +

geom_point(mapping = aes(x = displ, y = hwy))
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A template

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

geom_point(mapping = aes(x = displ, y = hwy))




Mappings




"The greatest value of a picture is
when it forces us to notice what we
never expected to see."

- John Tukey



How can we test
the theory?

40 -

Why do these
cars get better
mileage?

displ

mpg) +
geom_point(mapping = aes(x = displ, y = hwy))

ggplot(data




Aesthetics
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Aesthetics

aesthetic Variable to

property map it to
ggplot(mpg) + geom_point(aes(x = displ, y = hwy, color = class))
ggplot(mpg) + geom_point(aes(x = displ, y = hwy, size = class))
ggplot(mpg) + geom_point(aes(x = displ, y = hwy, shape = class))
ggplot(mpg) + geom_point(aes(x = displ, y = hwy, alpha = class))

17



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 I ' 0 6c¢
. > ® [ > . ® ® ¢
Size
Shape |




Legend added
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ggplot(data = mpg) +
geom_point(mapping = aes(x = displ, y = hwy, color = class))




ERROR!

ggplot(data = mpg) +
geom_point(mapping = aes(x = displ, y = hwy), color = class)







hwy

Facets

Subplots that display subsets of the data.
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Help me

What do facet_grid and facet_wrap do?

g <- ggplot(mpg) + geom_point(aes(x = displ, y = hwy))
g + facet_grid(cols = vars(cyl))

g + facet_grid(rows = vars(drv))

g + facet_grid(rows = vars(drv), cols = vars(cyl))

g + facet_wrap(facets = vars(class))


https://creativecommons.org/licenses/by/4.0/

summary

facet_grid() - 2D grid, one variable in rows, one variable in columns
facet_wrap() - 1D ribbon wrapped into 2D
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A ggplot2 template

Make any plot by filling in the parameters of this template

ggplot(data = <DATA>) +
<GEOM_FUNCTION>(mapping = aes(<MAPPINGS>))
<FACET_FUNCTION>
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Your Turn 3

Add the black code to your graph. What does it do?

ggplot(data = mpg) +
geom_point(mapping = aes(displ, hwy, color = class)) +
labs(title = "Fuel Efficiency by Engine Size",
subtitle = "Data facetted by class”,

X = "Engine Size (displacement in liters)”,

y = "Fuel Efficiency (MPG)",

color = "Class of\nAutomobile",

caption = "Data from the EPA") U

N W
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How are these Same: xvar,yvar,data

plots similar?
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How are these Different: geometric object (geom),

e.g. the visual object used to represent the data

plots different?
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ge0MS

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

argument.

geom_ functions

Data Visualizati

Basics

nnnnnn

G eo m S Use a geom function to represent data points, use the geom's aesthetic properties to represent variables.

Each function returns a layer.

GRAPHICAL PRIMITIVES
a <- ggplot{economics, aes{date, unemploy})
b <- ggplot(seals, aes(x = long, y = lat))
a+geom_blank
[Use‘fet:l’ for expan( ing limits)

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

3

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

a + geom_polygon(aes(group = group))
x, y, alpha, color, fill, group, 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_rib?on(aes[}ﬁmimu nemploy - 900,
ymax=unemploy + 900) - x, ymax, ymin,
alpha, color, fill, group, linetype, size

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

see>- b + geom_abline(aes/intercept=0, slope=1})
| b + geom_hline(aes(yintercept = lat))
1 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
¢ <- ggplot(mpg, aes(hwy)); c2 <- ggplot(mpg)
‘ ¢ + geom_area(stat = "bin")

x, v, alpha, color, fill, linetype, size

/\. 2 - = -
/. c+geom_density(kernel = "gaussian”)
</ . xy,alpha, colorl,'ml, group, lnghetype. size, weight

¢+ geom_dotplot()
R x‘. x, Y, alpha, color, fill

‘,/\\ c + geom_fregpoly() x, y, alpha, color, group,
|\ linetype, size

¢ + geom_histogram(binwidth = 5) x, y, alpha,
color, fill, inetype, size, weight

. €2+geom_qq(aes{sample = hwy)) x, y, alpha,
/  color,fill, linetype, size, weight

discrete
d <- ggplotimpg, aes(fl))

d + geom_bar()
x, alpha, color, fill, linetype, size, weight

TWO VARIABLES

continuous x , continuous y
e <- ggplot{mpg, aes(cty, hwy))
e+ m_label(aes(label = cty), nudge x=1,
BA nuclge_y =1, check ove:la? =t¥)RU E) x,y, label,
C  alpha, angle, color, family, fontface, hjust,
lineheight, size, vjust

. e+geom jitter(height=2, width=2)
7= %y, alpha, color, fill, shape, size

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

/ le_+ geom_qumti_u;(), x, Y, alpha, color, group,
~= line , size, weight

S type g

B

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

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

e+ m_text(aes(label = cty), nudge x=1

nuclge y =1, check_overla =%RUE XY, Iabel,

Ay  alpha, angle, color, family, fontface, hjust,
lineheight, size, vjust

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

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

L . f+geom_boxplot(), x, y, lower, middle, upper,
ymax, ymin, alpha, color, fill, group, linetype,
shape, size, weight

{0

Y

,I:- f + geom_dotplot(binaxis = "y", stackdir =
3 “center"), x, y, alpha, color, fill, group

f + geom_violin(scale = "area"), x, y, alpha, color,
‘ fill, group, linetype, size, weight

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

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

THREE VARIABLES

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

h+ geom_binld&binwidth =¢(0.25, 500))
x, v, alpha, color, fill, linetype, size, weight

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

h + geom_hex()
x, vy, alpha, colour, 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

i+ geom_step(direction = "hv")
rJ‘". 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))

j + geom_crossbar(fatten = 2)
S5 X, y, ymax, ymin, alpha, color, fill, group, linetype,
J size

I | j+geom_errorbar(), x, Xmax, ymin, alpha, color,
] group, linetype, size, width (also
geom_e arh())

(| j+geom_linem$|e()
| f X, ymin, ymax, alpha, color, group, linetype, size

j + geom_pointrange()
+ p ! )sc )ar, pyem;?z,eymax, alpﬁ?a,color.ﬁll. group, linetype,

maps

data <- data.frame(murder = USArrests$Murder,
state = tolower{rownames(USArrests)))

map <- map_data("state”)

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

k + geom_map(zaes(map_id = state), map = map)
v~ v ex‘::nd li:upt(s(x =mapslong, y = map$lat), g
map_id, alpha, color, fill, linetype, size

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

> |+ geom_contour(aes(z=2z))
‘(\“_ oawz, alpha, colour, group, linetype,
S size, weight

interpolate=FALSE)

! L + geom_raster(aes(fill = z), hjust=0.5, vjust=0.5,
x, v, alpha, fill

linetype, size, width

u L+ geom_tile(aes|fill = 2)), x, y, alpha, color, fill,




Your Turn 4

Decide how to replace this scatterplot with one that draws
boxplots. Use the cheatsheet. Try your best guess.

I
2seater compact midsize minivan pickup subcompact suv 2seater compac idsize ~ miniva
SSSSSSSSSS



hwy -

ggplot(data = mpg) +
geom_boxplot(mapping = aes(x = class, y = hwy))




Your Turn 5

Make the histogram of hwy below. Use the cheatsheet. Hint: do
not supply a y variable.

gy
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hwy

ggplot(data = mpg) +

geom_histogram(mapping = aes(x = hwy))




Quiz

What is the difference?




"Help" pages

To open the documentation
for a function, type

?geom_histogram

function name (no

parentheses)

geom_freqpoly {ggplot2} R Documentation

Histograms and frequency polygons

Description

Visualise the distribution of a single continuous variable by dividing the x axis into
bins and counting the number of observations in each bin. Histograms

(geom_histogram()) display the counts with bars; frequency polygons

(geom_fregpoly()) display the counts with lines. Frequency polygons are more
suitable when you want to compare the distribution across the levels of a

categorical variable.

Usage

NULL, stat = "bin",
FALSE, show.legend = NA,

geom_fregpoly(mapping = NULL, data
position = "identity", ., ha.rm
inherit.aes = TRUE)

555555

/cloud/project/

eeeeeeeeeeee

NULL, stat
NULL, bins

"b.i-nll ,
NULL,

geom_histogram(mapping = NULL, data
position = "stack", ., binwidth




TIps

geom_freqpoly {ggplot2} R Documentation

 Scan page for

relevant info Histograms and frequency polygons

Description

o °
Visualise the distribution of a single continuous variable by dividing the x axis into
®
Ignore th I n gs th at bins and counting the number of observations in each bin. Histograms
(geom_histogram()) display the counts with bars; frequency polygons

d O n 't m a ke Se nse (geom_fregpoly()) display the counts with lines. Frequency polygons are more

suitable when you want to compare the distribution across the levels of a
categorical variable.

 tryoutthe Usage

geom_fregpoly(mapping = NULL, data = NULL, stat = "bin",

exampleS position = "identity", ..., na.rm = FALSE, show.legend = NA,
inherit.aes = TRUE)

555555

NULL, stat
NULL, bins

"b_i_nll ,
NULL,

geom_histogram(mapping = NULL, data
position = "stack", ..., binwidth

/cloud/project/
> ?geom_bar




Your Turn 6

Use the help page for geom_histogram
to make the bins 2 mpg wide.

hwy
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ggplot(data = mpg) +

geom_histogram(mapping = aes(x = hwy), binwidth = 2)




ocoplot2.tidyverse.org

ggplotz 344 Reference News ™ Articles ¥ Extensions

T goplot2

Overview

gegplot2 is a system for declaratively creating graphics, based on The Grammar of Graphics. You
provide the data, tell ggplot2 how to map variables to aesthetics, what graphical primitives to
use, and it takes care of the details.

Installation

# The easiest way to get ggplot2 is to install the whole tidyverse:
install.packages("tidyverse")

Search for

LINKS

View on CRAN

Browse source code

Report a bug

Learn more

Extensions

LICENSE

Full license

MIT + file LICENSE

COMMUNITY
Contributing guide

Code of conduct

CITATION

Citing geplot2
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Your Turn 7

Make the bar chart of class below. Use the cheatsheet. Hint: do
not supply ay variable.
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count
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eeeeeeeee subco mp act
class
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. subcompact
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ZSeater compact m|dS|ze m|n|van plckup subcompact
class

ggplot(data = mpg)
geom_bar(mapping = aes(x = class, color = class))




60 -

40 -

count

. subcompact
=
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Zseater compact mldS|ze mlnlvan plckup subcompact
class

ggplot(data = mpg)
geom_bar(mapping = aes(x = class, fill = class))




60 -

40 -
20 I I
0- -

Zseater compact m|dS|ze m|n|van plckup subcompact su
class

count

ggplot(data = mpg)
geom_bar(mapping = aes(x = class, fill = drv))




Quliz
What will this code do?

ggplot(mpg) +
geom_point(aes(displ, hwy)) +
geom_smooth(aes(displ, hwy))
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ggplot(data = mpg) +
geom_point(mapping
geom_smooth(mapping

Each new geom

adds a new layer
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ggplot(data = mpg) +
geom_point(mapping
geom_smooth(mapping

Each new geom

adds a new layer
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global vs. local




40 -

.. N ::
. EESEN Mappings (and data)
¢ T T teTmiee T 0 R that appear in ggplot()
* e . N . " . B will apply globally to
20 * ¢ o el e :: every layer
2 3 4 5 6 7

displ

ggplot(data = mpg, mapping = aes(x = displ, y = hwy)) +
geom_point() +

geom_smooth()



Mappings (and data) that appear
10- in a geom_ function will add to or
override the global mappings for

that layer only

drv

30 - o 4

o f

® 7

20 -

displ

ggplot(data = mpg, mapping = aes(x =|displ, y = hwy)) +

geom_point(mapping = aes(color = drv)) +
geom_smooth()



40 -

30 -

20 -
data can also be set

locally or globally

displ

ggplot(data = mpg, mapping = aes(x
geom_point(mapping = aes(color =
geom_smooth(data = filter(mpg, dr



Quliz
What is different about this plot? Run the code!

p <- ggplot(mpg) +
geom_point(aes(displ, hwy)) +
geom_smooth(aes(displ, hwy))

Library(plotly)
ggplotly(p)



Interactivity



Plotly
Tools for making interactive plots. plot.ly/ggplot2/

® ® ffl ggplot2 Graphing Library | Plotl X 4

d C @ l @ plot.ly/ggplot2/ @
il plotly | Graphing Libraries DEMO DASH
Help Open Source Graphing Libraries ¢ Fork on GitHub
Quick Start

Getting Started

Plotly ggplot2 Library

gegplot?2

Jser Guide Plotly for ggplot2 is an interactive, browser-based charting library built on Plotly's open source javascript
Examples graphing library, plotly.js. It works entirely locally, through the HTML widgets framework.

Basic

Statistical S e a rC h

Animations Search Plotly's R & ggplot2 D

Layout Options

Basic Charts

Community

GitHuib


http://plot.ly/ggplot2/




GUI method

Right click on the plot

RStudio File Edit Code View Plots Session Build Debug Profile Tools Window  Help o O v = TANT Q 8 © Wed13Nov 0
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ORI <2~ [H B & | A Gotofile/function 5 - - Addins ~ R data-science-witl
index.gmd & | authoring-with-quarto.qmd* vo | README.md — (T Environment History Connectiofs Build Git Tut

= Render on Save =, (O ' == Render v K C) *Run - C - S A& 2O - Sm  main -
urce Visual = Qutline Staged Status a Path
2 L] ) README.md
3 v SSNIR v ) ) ¥ index.gmd | | |
() [ 01_Introduction/3#thoring-with-quarto.qmd

'4  ggplot(data = mpg) +
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Code method

gosave() 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




Plotly
> for making interactive plots. plot.ly/ggplot2/

O m ggplot2 Graphing Library | Plotl X <

d C @ [l & plotly/ggplot2/ ®
il plotly | Graphing Libraries DEMO DASH
Help Open Source Graphing Libraries ¢ Fork on GitHub
Quick Start

Getting Started

Plotly ggplot2 Library

gegplot?2

JserGuide Plotly for ggplot2 is an interactive, browser-based charting library built on Plotly's open source javascript
Examples graphing library, plotly.js. It works entirely locally, through the HTML widgets framework.

Basic

Statistical Sea rC h

Animations Search Plotly's R & ggplot2 D

Layout Options

Basic Charts

Community

GitHuib


http://plot.ly/ggplot2/

Grammar
of Graphics
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mappings

shape
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mappings

cheathes
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data geom




mappings

mpg | cyl | disp | hp
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data geom

points
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mappings

mpg | cyl | disp | hp
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33,9 4 71,1 1 5 B
100 150 200 250 300 350 400 450
disp
data geom
points
lines

bars



mappings
fill

PAEIEirs
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disp
data geom
points
lines

bars



To make a graph

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

aes(<MAPPINGS>))




To make a graph

EIEIEITS 1. Pick a data set

2
210 6 1600 2

228 4 1080 1

214 6 2580 2

18,7 8 3600 3

181 6 2250 2

143 8 3600 5 ggplot(data = <DATA>) +

244 4 1467 1

208 4 1408 1 :

192 6 1676 2 <GEOM_FUNCTION>Cmapp1ng = aeSC<MAPPINGS>>>
178 6 1676 2

164 8 2758 3

173 8 2758 3

152 8 2758 3

104 8 4720 4

104 8 4600 4

147 8 4400 4

324 4 787 1

304 4 757 1

339 4 711 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

res | o 1. Pick a data set

s 8 o ggplot(data = <DATA>) +

T <GEOM_FUNCTION>(mapping = aes(<MAPPINGS>))
/ 3. Map aesthetic
w7 8 w00 4 2. Choose a geom P |

— : properties to
— to display cases

variables

data geom




What else?
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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 = GHLU.Y)) +
Sc1e] AV (g [e] B3 (mapping = aes(GLA 4L\ (2,
tat =AY, position = Ge il plel\ B ) + Not

required,
COORDINATE_FUNCTION>T it
FACET_FUNCTION> [ defaults
SCALE_FUNCTION> B

required

n

AN A

supplied

THEME_FUNCTION>

Data Visualization with ggplot? : : cHEAT SHEET

Basics

ﬂlﬂ-s based on the grammar of graphics, the idea
you ean build every graph from the same

adataset, a di system,
and g | marks that rep data points.
Bon .
=N
===e
data

geom coordinat
X=F y=A mm'v:" ¢

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

= 4 ~ 2
data geom coordinate plot
Eoipn e
size=A

geplot(data = mpg, aes(x = cty,
that you finish by adding layers to. Add one geom
function per layer.

aesthetic mappings | data

¥=huwy)) Begins a plot

-w=uy.y=mﬂ=_t:"?l-§;m ='po-m"L
Creates a complete plot with given ‘om, an
mappings. Supplies manyusefuldehults'.!
last_plot() Returns the last plot

L width =5, height = 5) Saves last plot
ﬂ:.s" e namedﬂ'plﬂ.png""in wgrkmg directory.
Matches file type to file extension.

eStudio

Geoms &

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

a+ mm_hllnkg

(Useful for expanding limits)

b+ §eom_<um(aeslyend =lat+1,
7 xend=long+1 curvature=z)) - x, xend, y, yend,
alpha, angle, color, curvature, linetype, size

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

a+geom_polygon(aes(group = group))
. x,Y, alpha, color, fill, group, linetype, size

b + geom_rect(aes(xmin = long, ymin=lat, xmax=
B long+l, )‘Imax = lat + 1)) - xmax, xmin, ymax,
ymin, alpha, color, fill, linetype, size
a+geom ribbon(aeséymm:u nemploy - 900,
90i in,

ymax=unémploy + - X, ymax, ym
/' alpha, color, fill,ygroup, ‘inetype, si%'e

LINE SEGMENTS

common aesthetics: x, y, alpha, color, linetype, size
b + geom_abline(aes(intercept=0, slope=1})

/l b + geom_hline(zes(yintercept = lat))
1 b+geom_vline(aes|xintercept = long))
b +geom

. 1, £+1))
b + geom_spoke(aes(angle = 1:1155, radius = 1))

ONE VARIABLE continuous

ce hwiy)); €2 <-

‘  +geom_area(stat="bin")
x, ¥, alpha, color, fill, linetype, size

c+ geom_densi!r kernel = "gaussian”)
x, ¥, alpha, color, fill, group, linetype, size, weight

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

< +geom_fregpoly() x, y, alpha, color, group,
linetype, size

< +geom_histogram(binwidth = 5) x, y, alpha,
lllh color, fill, Tinetype, size, weight
«iH,

<2 +geom_qq(aes{sample = hwy)) x, y, alpha,
/  color,fill, linetype, size, weight

discrete
d <- ggplot(mpg, aes(fl))
d +geom_bar()
I I x, alpha, color, fill, linetype, size, weight
b

ts, use the geom's

TWO VARIABLES

continuous x , continuous y
e <- ggplot{mpg, aes(cty, hwy))
e+ geom_label(aes(label
BA nnge y =1, check_overlaj
€ alpha, angle, color, family,
lineheight, size, vjust

!%]. nudge x=1,
RUE) x, y, label,
fontface, hjust,
e+geom _jitter(height=2, width=2)

x, v, alpha, color, fill, shape, size

e +geom_point(), x, y, 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

miie

nm:
- e+geom_smooth(method =Im), x, v, alpha,
color, fill, group, linetype, size, weight

e+ geom_text(aes(label = cty), nudge x=1,
nudge_y = 1, check_overlap = TRUE), x, y, label,
alpha, angle, color, family, fontface, hjust,
lineheight, size, vjust

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

f+geom_col(), x, y, alpha, color, fill, group,
«ul I linetype, size
L f+ geom_boxrl.ot(). X, y, lower, middle, upper,
L. 5 ymax,ymin, alpha, color, fill, group, linetype,
! shape, size, weight

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

f+geom_violin(scale = "area"), x, y, alpha, color,
& fill, group, linetype, size, weight

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

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

THREE VARIABLES

ggplot2

[ bivariate distrib
h <- ggplot(diamonds, aes(carat, price))

h + geom_bin2d(binwidth = c(0.25, 500])
%, v, alpha, color, fill, linetype, size, weight

h + geom_density2d()
%, v, alpha, colour, group, linetype, size

h +geom_hex()
%, v, alpha, colour, fill, size

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

i+geom_area()
‘ %, v, alpha, color, fill, linetype, size

i+geom_line(]
%, v, alpha, color, group, linetype, size

_ i+geom_step(direction = "hv")
A 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))

j+geom_crossbar(fatten = 2)
X, ¥, ymax, ymin, alpha, color, fill, group, linetype,
size

j+geom_errorbar(), x, ymax, ymin, alpha, color,
| group, I|ne!yge‘ size, width {also
geom_errorbarh())

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

P A geom_pointun‘he() )
4t %, y, ymin, ymax, alpha, color, fill, group, linetype,
shape, size

maps
data <- data.fi = USAr
state = tolower(rownames(USArrests)))
map <- map_data("state”

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

‘ k + geom_map(zes(map_id = state), map = map)

+expand_limits(x = map3long, y = map$lat),
map_id, alpha, color, fill, linetype, size

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

1+ geom_contour(aes(z =2z))
710 v,z alpha, colour, group, linetype,
= size, weight

interpolate=FALSE|
%, v, alpha, fill

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

m L+ geom_raster(aes(fill = z), hjust=0.5, vjust=0.5,
)

RStudio® is 3 trademark of RStudio, Inc. « CC BY SA RStudio « info@rstudio.com + 844-448-1212 » rstudio.com « Learn more at http://ggplot2.tidyverse.org« ggplot2 210 + Updated: 2016-11




David B Sparks, http://bit.ly/hn54NW
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http://bit.ly/hn54NW
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David Kahle, https://dl.dropbox.com/u/24648660/ggmap%20useR%202012.pdf



https://dl.dropbox.com/u/24648660/ggmap%20useR%202012.pdf

London Cycle Hire Journeys

Thicker, yellower lines mean more journey

[ g

Data: 3.2 Million Journeys (from TfL)
Routing: Ollie O'Brien (@oobr) + OpenStre
Buildings: 0S Opendata Crown Copyright 2
Map: James Cheshire (Gspatia'lanalysi

James Cheshire, http://bit.ly/xgHhAs



http://spatialanalysis.co.uk/2012/02/great-maps-ggplot2/

Useful resources

https://exts.ggplot2.tidyverse.org/gallery/
https://ggforce.data-imaginist.com
https://github.com/dkahle/ggmap

https://eliocamp.github.io/ggnewscale
https://www.rayshader.com

https://ggplot2-book.org



https://ggplot2-book.org
https://exts.ggplot2.tidyverse.org/gallery/
https://ggforce.data-imaginist.com
https://github.com/dkahle/ggmap
https://eliocamp.github.io/ggnewscale/
https://www.rayshader.com/
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Welcome This is the website for the 2nd edition of “R for Data SREITTY &
Preface to the second edition Science”. This book will teach you how to do data Yo,
1 Introduction science with R: You’ll learn how to get your data into R, R f.or DQtG
Whole game v get it into the most useful structure, transform it and SClence

Import, Tidy, Transform, Visualize,

2 Data visualization visualize. and Model Data

3 Workflow: basics , o , ,
_ In this book, you will find a practicum of skills for data
4 Data transformation _ ,
science. Just as a chemist learns how to clean test
5 Workflow: code style

& Data tidvi tubes and stock a lab, you’ll learn how to clean data
T e and draw plots—and many other things besides.

7 Workflow: scripts and Hadley Wickham,

, These are the skills that allow data science to happen, Mine Getinkaya-Rundel
projects & Garrett Grolemund

. and here you will find the best practices for doing
8 Data import

, each of these things with R. You’ll learn how to use the grammar of graphics, literate
9 Workflow: getting help

programming, and reproducible research to save time. You’ll also learn how to manage

Visualize M cognitive resources to facilitate discoveries when wrangling, visualizing, and exploring

10 Layers data
11 Exploratory data analysis

12 Communication This website is and will always be free, licensed under the CC BY-NC-ND 3.0 License. If

you’d like a physical copy of the book, you can order it on Amazon. If you appreciate

Transform v
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Your Turn

Navigate to the main page of the class: https://
astamm.github.io/data-science-with-r/.

Download 03-Transform-Exercises.qmd from the
outline table and open it.
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