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•  High	level	of	abstrac1on	for	plot	specifica1on	

•  O6en	looks	nicer	and	is	more	flexible	

•  Many	users,	ac1ve	mailing	lists	
	
•  Consistent	underlying	“grammar	of	graphics”	

• L.	Wilkinson	2005,	Springer	

Why use ggplot2?



•  Specify	“building	blocks”	of	a	plot:	
• Data	(must	be	data	frame)	à	noun	
• Aesthe1c	mapping	à	adjec1ves	
• Geometric	object	à	verb	
• Sta1s1cal	transforma1on	à	verb	
• Posi1on	adjustment	à	preposi1on	
• Many	others…	

•  All	components	combine	to	make	a	layer	à	sentence	

•  Can	place	layers	on	top	of	each	other	à	paragraph	

ggplot2 – grammar of graphics



>	data(iris)	
>	head(iris)		
	
	
• We	would	like	to	plot	the	Sepal	length	against	the	Petal	length	to	
see	if	there	is	any	correla1on	

	
>	ggplot(data	=	iris,	aes(x	=	Sepal.Length	,	y=Petal.Length))	
	
Why	is	the	plot	empty?	

ggPlot2 – Building Plots Itera<vely



•  Add	geoms,	graphical	representa1ons	of	the	data	using	points,	lines,	bars,	
etc	

	
>	ggplot(data	=	iris,	aes(x	=	Sepal.Length	,	y=Petal.Length))	+	geom_point()	
	
•  The	+	in	ggplot2	is	useful	as	it	allows	you	to	modify	exis1ng	ggplot	objects	
(clear	plots	first):	

>	surveys_plot	<-	ggplot(data	=	iris,	aes(x	=	Sepal.Length	,	y=Petal.Length))	
>	surveys_plot	+	geom_point()	
	
	

ggPlot2 – Building Plots Itera<vely



•  Add	transparency	(alpha)	to	avoid	overplo\ng:	
	
>	ggplot(data	=	iris,	aes(x	=	Sepal.Length	,	y=Petal.Length))	+	
geom_point(alpha	=	0.1)	

	
•  Add	colors:	
	
>	ggplot(data	=	iris,	aes(x	=	Sepal.Length	,	y=Petal.Length))	+	
geom_point(alpha	=	0.1,	color	=	"blue")	
	
>	ggplot(data	=	iris,	aes(x	=	Sepal.Length	,	y=Petal.Length))	+	
geom_point(alpha	=	0.1,	aes(color	=	species_id))	

ggPlot2 – Building Plots Itera<vely



•  Visualize	the	distribu1on	of	weights	by	species	
>	ggplot(data	=	iris,	aes(x	=	Sepal.Length	,	y=Petal.Length))	+	
geom_boxplot()	

•  Add	points	to	the	boxplot	to	visualize	number	of	
measurements	and	their	distribu1on:	

>	ggplot(data	=	iris,	aes(x	=	Sepal.Length	,	y=Petal.Length))	+	
geom_boxplot(alpha	=	0,	color	=	"tomato")	+	
	geom_ji`er(alpha	=	0.3,	color	=	"tomato")	
	

ggPlot2 – Boxplots



>	ggplot(data=iris,	aes(x=Sepal.Length,	..density..))	+	geom_histogram(bins=20,	
colour="black",	fill	="yellow")	+		geom_density(color="blue")	+	gg1tle("Sepal.Length	
distribu1on")	

Histograms – probability densi<es



>	ggplot(iris,	aes(x=Sepal.Length,	y=Petal.Length,	group=Species))	+	geom_point()	+	
stat_smooth(method="lm")	
>	ggplot(iris,	aes(x=Sepal.Length,	y=Petal.Length,	group=Species,	color	=	Species	))	+	geom_point()	+	
stat_smooth(method="lm")	

	

	

ggPlot2 – grouping and lm() 
integra<on 



>	library("ggthemes")				#	h@ps://github.com/jrnold/ggthemes	
	
>	ggplot(iris,	aes(x=Sepal.Length,	y=Sepal.Width,	color=Species))	+	
geom_point()	+	stat_smooth(method="lm")	+	theme_tuEe()	

ggPlot2 - Themes



>	library("cowplot")	
	
>	a	<-	ggplot(data1,	aes())	+	geom_point()	
>	b	<-	ggplot(data2,	aes())	+	geom_point()	
>	c	<-	ggplot(data3,	aes())	+	geom_point()	
>	plot_grid(a,	b,	c,	align='h',	ncol=3)	
	

ggPlot2 Global FormaGng
•  The	par()	func1on	of	base	R	does	not	apply	to	ggPlot2	
•  A	convenient	package	for	global	forma\ng	of	ggPlot2	
figures	is	“cowplot”	



Ø ggplot(iris,	aes(x=Sepal.Length,	y=Petal.Length,	group=Species,	color=Species))	+	
geom_point()	+		

				stat_smooth(method="lm")	+		
				facet_grid(Species	~	.)	
	

ggPlot2 – Divide figure via facets



•  If	the	plot	is	on	your	screen	
>ggsave("˜/path/to/figure/filename.png")	
•  	If	your	plot	is	assigned	to	an	object	
>ggsave(plot1,	file	=	"˜/path/to/figure/filename.png")	
•  Specify	a	size	
>ggsave(plot1,file	=	"	˜/path/to/figure/filename.png",	
width	=	6,	height	=4)	
•  or	any	format	(pdf,	png,	eps,	svg,	jpg)	
>ggsave(plot1,file	=	"/path/to/figure/filename.eps")	
	

Saving ggplots



•  Documenta1on	locally	in	R	or	at	h`p://docs.ggplot2.org/current/	

Read the docs!


