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\

ATA VISUALIZATION: GRAMMATICAL ELEMENTS OF GRAPHICS

Three essential grammatical elements (layers) of graphics:

(@)

©

(@)

Data: the data which we want to plot.

> str(iris)
'data.frame’: 150 obs. of
$ Sepal.Length: 4.
$ Sepal .Width : 3
1.
0.

$ Petal.Length:
$ Petal .Width :
$ Species

Aesthetics layer: refers to the scales onto which we will map our data

Geom layer: allows us to choose how the plot will look like.

Optional layers:

O

Theme layer: which controls all the non-data elements of graphics

Geometries
Aesthetics

Data

ggplot2 geometrics:
Scatterplot: geom_point(), geom_jitter()
Line Plot: geom_line()
Histograms: geom_histogram()
Box plot: geom_boxplot()
Bar plot: geom_bar()

Violin plot: geom_violin()

s

/




Ungrazed

] I ] ] I ] ] I
75 100 125 25 75 100 125
Fruit

ggplot (compensation, aes(x = Fruit)) +
geom_histogram(bins = 10)

ggplot (compensation, aes(x = Fruit)) + ,
geom_histogram(binwidth = 15) facet_wrap (~Grazing)

ggplot (compensation, aes(x = Fruit)) +
geom histogram(binwidth = 15) +

Peaks: the most frequent value (not the highest value)
@QIU, HONTER /CUNY



\;NDERSTANDING HISTOGRAMS: MODALITY AND SKEWNESS
1\0 o

O
Modality

left-skewed right-skewed

Skewness I I I
X

s
4




BOX PLOT: NUMERICAL VS
1\@ CATEGORICAL

() ggplot (compensation, aes(x = Grazing, y = Fruit)) +
geom_boxplot() +
¥lab ("Grazing treatment"™) +

Median

ylab ("Fruit Production"™) +
theme bw ()

=
k]
et
o
S
=]
o
e
o
=
S5
P
L

ggplot(compensation, aes(x = Grazing, v = Fruit))
geom _boxplot() +
geom point(size = 4, colour = 'lightgrey', alpha = 0.5} +

¥xlab("Grazing treatment") +
ylab("Fruit Production") +
theme bw()

Grazed Ungrazed
Grazing treatment
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This is better than barplot
\l Weigang, Aug 6, 2024

=
S
S
O
=
o
o
_
a
=
S
i
m
\\

Ungrazed
Grazing treatment

compensation =%
ggplot(aes(x = Grazing, y = Fruit)) +

geom_boxplot(fill = "EkybTug™)

+
geom_jitter(shape = 1, color = "[@") + # geom_jitter() to show sample sizes!

theme_bw() +

xlab("Grazing treatment”) +

ylab("Fruit production™) +

labs(title = "This is better than barplot”, subtitle = "Weigang, Aug 6, 2024")
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This is a violin plot
Weigang, Aug 6, 2024

\\; IOLIN PLOT: NUMERICAL VS CATEGORICAL

O

-
L]
=
[&]
= |
o
o
=
[=8
e
=3
s
L

Ungrazed
Grazing treatment

compensation =%
ggplot(aes(x = Grazing, v = Fruit)) +
geom_violin(fi1l = "Ekyblug") +
geom_jitter(shape = 1, color = "[R34d') +
stat_summary() +
theme_bw() =+
xlab("Grazing treatment”) +
yvlab("Fruit production”) +
labs(title = "This is a violin plot”, subtitle = "weigang, Aug 6, 2024")
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o SCATTER PLOT: NUMERICAL VS NUMERICAL

¥ M1ttt ing haogiorg rit+h Tt
DLIOCTC1INg £a51Cs5 Wil ggpliol
miwr t1itorJg
LdE b L

~ 7 o T T
¥ Eog = [ e oF il

L TemfFo anc JTAares ~AF ~F o T I
1008 anag 1ots oI annotation.

¥ liloraries 1 need (o need Lo 1ns

library (dplyr)
library (ggplot2)

A - 7
T Liedl

# get the data

compensation <- read.csv('compensation.csv')

1] Ty P R o T = 3~
¥ CAecK out the dala

glimpse (compensation)

1]  P— e PR e
T o M F i - 7y T =~ T =37 P o
¥ Marke my Lilob Jypiiduil I ILLULE

ggplot (compensation, aes(x = Root, v = Fruit)) +
geom point()

* aes(): aesthetic mapping between variables and graph features
* geom_point(): a geometric object
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Map a categorical variable to

Fruit Production

Root Biomass

Grazing

©® Grazed
® Ungrazed

ggplot (compensation, aes(x = Root, v = Fruilt, colour = Grazing)) +

geom_point(size = 5) +
xlab ("Root Biomass") +
ylab ("Fruit Production"™) +
theme_bw ()

@QIU, HUNTER /CUNY

to show regression line

compensation =%
ggplot(aes(x = Root, v = Fruit, color = Grazing)) +
geom_point() +
geom_smooth(method = "Im") +
theme_bw()



numerical

numerical Fruit”) with
categorical

® Histogram/Densit fa ' variation (e.g.,
“Fruit™)

. MU tidimer ‘,'L!.IJ gplejejoligle) OT variables to graphic elements:
* X-axis

®* Y-axis

* Color/Fill
® Panel (“facet_wrap”)
@
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A ,
D DY vpecies.

o o ° !
®» Filter the = versicolor Fto a variable named
versicolor ]

Plot a Petal.Widt fhe “versicolor” dataset.

versicolor” are correlated.

(L
(L

lLai“} Qi‘la-*g tﬂ L!.’ E":_‘r :
' M 'ij} i@ig) S)(Jg};_ ~T ge

o It will add a linear regression line in the plot that we will use to find the

correlation

0  Set “method” argument to “Im” for the geom_smooth layer
~® Save all commands to a file “practice-3.R”
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