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gaplot2

data = mapping = aesthetic
properties

= Xx=x_col

»y=y col

____————color = color_col
size = size _col

geometric objects

geom_point()
geom_bar()
geom_boxplot()
geom_line()



JUMMHHBIA W WMpOKKiA GopMar

M3 wmpokoro B ANUHHLIN - pivot longer
3 OnmMHHOro B LUMPOKUNM - pivot wider
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[Liupokwuii dopmar

relig income

# A tibble: 18 x 11
religion “<$10k™ "~$10-20k"
<chr> <dbl> <dbl>
1 Agnostic 27 34
2 Atheist 12 27
3 Buddhist 27 21
4 Catholic 418 617
5 Don’t k~ 15 14
6 Evangel~ 575 869
7 Hindu 1 9
8 Histori~ 228 244
9 Jehovah~ 20 27
10 Jewish 19 19
11 Mainlin~ 289 495
12 Mormon 29 40
13 Muslim 6 7
14 Orthodox 13 17
15 Other C~ 9 7
16 Other F~ 20 33
17 Other W~ 5 2
18 Unaffil~ 217 299
# ...

#

Don't know/refused <dbl>

“$20-30k”
<dbl>
60

37

30
732
15
1064
7

236
24

25
619
48

9

23

11

40

3

374

“$30-40k”
<dbl>
81

52

34
670
11
982

9

238
24

25
655
51

10

32

13

46

4

365

“$40-50k”
<dbl>
76

35

33
638
10
881
11
197
21

30
651
56

9

32

13

49

2

341

with 3 more variables: $100-150k <dbl>, >150k <dbl>,

“$50-75k”
<dbl>
137
70

58
1116
35
1486
34
223
30

95
1107
112
23

47
14

63

528

“$75-100k”
<dbl>
122
73

62
949
21
949
47
131
15

69
939
85

16

38

18
46

3

407



Pivot_longer

[nsa noctpoenunsa rpadukos ¢ {ggplot2}, paboTbl C rpynnamm KaTteropumn.

relig income %>%
pivot_longer(!religion, names_to = "income", values_to = "count")

# A tibble: 180 x 3

religion income count
<chr> <chr> <dbl>

1 Agnostic <$1e0k 27
2 Agnostic $10-20k 34
3 Agnostic $20-30k 60
4 Agnostic $30-40k 81
5 Agnostic $40-50k 76
6 Agnostic $50-75k 137
7 Agnostic $75-100k 122
8 Agnostic $100-150k 109
9 Agnostic >150k 84
10 Agnostic Don't know/refused 96

# ... with 170 more rows



JUWMHHBIA popMar

fish_encounters

# A tibble: 114 x 3
fish station seen
<fct> <fct> <int>
4842 Release 1
4842 180 1
4842 Lisbon
4842 Rstr
4842 Base TD
4842 BCE
4842 BCW
4842 BCE2
4842 BCW2
4842 MAE 1

# ... with 104 more rows
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Pivot_wider

[lns nocTpoeHns TennoBbIX KapT.

fish_encounters %>%
pivot_wider(names_from = fish, values_from = seen)

# A tibble: 11 x 20
station 4842° 4843 4844 "A4845° "4847° "4848° 4849 "4850° 4851 "4854°

<fct> <int> <int> <int> <int> <int> <int> <int> <int> <int> <int>
1 Release 1 1 1 1 1 1 1 1 1 1
2 180 1 1 1 1 1 1 1 1 1 1 1
3 Lisbon 1 1 1 1 1 1 NA NA NA NA
4 Rstr 1 1 1 1 NA 1 NA 1 NA NA
5 Base_TD 1 1 1 1 NA NA NA 1 NA NA
6 BCE 1 1 1 NA NA NA NA 1 NA NA
7 BCW 1 1 1 NA NA NA NA 1 NA NA
8 BCE2 1 1 1 NA NA NA NA NA NA NA
9 BCW2 1 1 1 NA NA NA NA NA NA NA
10 MAE 1 1 1 NA NA NA NA NA NA NA
11 MAW 1 1 1 NA NA NA NA NA NA NA
# . with 9 more variables: 4855 <int>, 4857 <int>, 4858 <int>, 4859 <int>,

# 4861 <int>, 4862 <int>, 4863 <int>, 4864 <int>, 4865 <int>



JlaTacer npo NMHIBMHOB

N3 nakeTta palmerpenguins.

penguins <- read_csv("data/lesson-04/penguins.csv")
penguins

# A tibble: 344 x 8

species island bill length mm bill depth_mm flipper length_mm body mass g

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

1 Adelie Torgersen 39.1 18.7 181
2 Adelie Torgersen 39.5 17.4 186
3 Adelie Torgersen 40.3 18 195
4 Adelie Torgersen NA NA NA
5 Adelie Torgersen 36.7 19.3 193
6 Adelie Torgersen 39.3 20.6 190
7 Adelie Torgersen 38.9 17.8 181
8 Adelie Torgersen 39.2 19.6 195
9 Adelie Torgersen 34.1 18.1 193
10 Adelie Torgersen 42 20.2 190

# ... with 334 more rows, and 2 more variables: sex <chr>, year <dbl>

<dbl>
3750
3800
3250
NA
3450
3650
3625
4675
3475
4250



JUWMHHBIA popMar

drop_na(penguins, sex) %>% ggplot() +
geom_boxplot(aes(x = species, y = bill length_mm, fill = sex))
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Ewe anvuuee

penguins %>% penguins %>%
pivot_longer(cols = c(bill length_mm, pivot_longer(cols = c(bill length_mm,
bill depth_mm)) %>% bill depth_mm)) %>%
select(species, name, value) ggplot() +
geom_boxplot(aes(x = species, y = value, fill =
name))
# A tibble: 688 x 3
species name value
<chr>  <chr> <dbl> 60 .
1 Adelie bill_length_mm 39.1
2 Adelie bill depth mm  18.7 N +
3 Adelie bill length_mm 39.5 40 + name
4 Adelie bill_depth_mm 17.4 E el
5 Adelie bill length_ mm 40.3 *
6 Adelie bill_depth_mm 18 "
7 Adelie bill _length_mm NA + == =
8 Adelie bill_depth_mm NA Adelie Chinstrap Gentoo
9 Adelie bill length mm 36.7 e
10 Adelie bill _depth_mm  19.3
# ... with 678 more rows

10



Facets

drop_na(penguins, sex) %>%
pivot_longer(cols = c(bill_length_mm, bill depth_mm)) %>%
ggplot() +
geom_boxplot(aes(x = sex, y = value, fill = name)) +
facet _wrap(~ species) +

theme(legend.position = "none"
Adelie | | Chinstrap | | Gentoo
60 1
[ J
5 *
. +
[ J
[} 404 +
=
. ]
30 1
20 q.z + e |
e |
fer'r;ale méle ferr;ale méle fem'ale méle

S15)¢
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Facet's labels

drop_na(penguins, sex) %>%
pivot_longer(cols = c(bill_length_mm, bill depth_mm)) %>%
ggplot() +
geom_boxplot(aes(x = sex, y = value, fill = name)) +
facet _wrap(~ species,

labeller = as_labeller(list("Agenn" = "Adelie",
"AHTapKkTuyeckuin" = "Chinstrap",
"CybaHTapkTuyeckun" = "Gentoo"))) +
theme(legend.position = "none"
Adelie | | Chinstrap | | Gentoo
60 1

o + + :

301

value

201 ® b
= = — R
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KoMbuHupoBanme rpaduKoB

Patchwork manual Cowplot manual

library(patchwork)

pl <- ggplot(penguins) + geom_point(aes(bill length_mm, bill depth_mm, color = species))
p2 <- ggplot(penguins) + geom_density(aes(body_mass_g, fill = species))

pl + p2 +
plot_annotation(
tag levels = 'A’,
title = "Penguins from {palmerpenguins}"”,
subtitle = "These 2 plots reveal yet-untold secrets about our beloved dataset”,
caption = "Data: {palmerpenguins}. 2022-03-18")

13


https://patchwork.data-imaginist.com/index.html
https://cran.r-project.org/web/packages/cowplot/vignettes/introduction.html

KoMbuHupoBaHue rpadmkoB

pl + p2 +
plot_annotation(
tag _levels = 'A',
title = "Penguins from {palmerpenguins}”,
subtitle = "These 2 plots reveal yet-untold secrets about our beloved dataset”,
caption = "Data: {palmerpenguins}. 2022-03-18")

Penguins from {palmerpenguins}
These 2 plots reveal yet-untold secrets about our beloved dataset

A

20.01

pth_mm
3
[6)]
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o

40 50
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60

species
® Adelie
® Chinstrap

® Gentoo

B

9e-04 A

6e-04 A

density

3e-04

0e+00 1

species

. Adelie
. Chinstrap
. Gentoo

3000 4000 5000 6000

body mass g
Data: {palmerpenguins}. 2022-03-18
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Zoom: xlim & ylim

ggplot(penguins, aes(x
geom_point(aes(color

200 1

N
O
o

flipper_length_mm

170 -

-

(o]

o
1

body mass g, y =

bill length_mm), size = 3) +
scale_color_gradient(low = "blue", high = "red") +
x1im(2000, 5000) + ylim(170, 200)
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flipper_length mm)) +
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be3sonacHblit zoom

ggplot(penguins, aes(x =
geom_point(aes(color =

body mass_g, y = flipper_length mm)) +
bill length_mm), size = 3) +

scale_color_gradient(low = "blue", high = "red") +

coord_cartesian(xlim =

c(2000, 5000), ylim = c(170, 200))
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Juuus Tpenaa

ggplot(penguins, aes(bill length_mm, bill depth_mm, color = species)) +
geom_point() +
geom_smooth(method = "1lm", se = FALSE)

20.0 1
E .
EI species
%- 175 =o=Adelie
) .
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o
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40 50 60
bill_length_mm
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Zoom

lnoxo

ggplot(penguins, aes(bill length_mm,
bill depth_mm, color = species)) +
geom_point() +
geom_smooth(method = "1lm", se = FALSE) +
x1im(30, 50) + ylim(15, 20)

species

_mm
»

== Adelie

pth

=e= Chinstrap

3

== Gentoo

bill_de

30 35 40
bill_length_mm

Xopotwo

ggplot(penguins, aes(bill length_mm,
species)) +

bill depth_mm, color =
geom_point() +

geom_smooth(method = "1lm", se = FALSE) +
coord_cartesian(xlim = c(30, 50), ylim = c(15,
20))
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J
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JlonosiHUTeNIbHbIE SIMHUK

geom abline
geom hline
geom_vline

ggplot(penguins, aes(x

geom_point(aes(color = bill length_mm), size = 3) +

scale_color_gradient(low = "blue", high = "red") +
"dashed") +

geom_vline(xintercept = 5000, linetype
200, linetype = "dashed")

geom_hline(yintercept

2301

N

N

o
L

flipper_length_mm

= body mass_g, y = flipper_length mm)) +

4000

body_mass_g

5000

6000

bill_length_mm

50

40
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Barplot - summary statistic

ggplot(penguins) +
geom_bar(aes(x = species, y = flipper_length_mm, fill = species),
stat = "summary", fun = "mean")

200 -
§150 _
| species

<
(@)
[
2 100
o)
o
o
=

50

O -

Adlelie Chinlstrap Gerl1too
species



Barplot & errorbar

penguins_stat <- penguins %>%
group_by(species) %>%
summarise(
avg flipper _mm
min_flipper_mm
max_flipper_mm

penguins_stat

# A tibble: 3 x 4

species avg_flipper_mm min_flipper_mm max_flipper_mm

<chr> <dbl>
1 Adelie 190.
2 Chinstrap 196.

3 Gentoo 217.

mean(flipper_ length _mm, na.rm
avg_flipper_mm - sd(flipper_length_mm, na.rm
avg_flipper_mm + sd(flipper_length_mm, na.rm

TRUE),
TRUE))



Barplot & errorbar

ggplot(penguins_stat) +
geom_bar(aes(x = species, y = avg_flipper_mm, fill = species),
stat = "identity") +
geom_errorbar(aes(x = species, ymin = min_flipper_mm, ymax = max_flipper_mm), width = 0.2)
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AnbTepHatuBa - naker ggpubr

library(ggpubr)

ggbarplot(penguins, x = "species", y = "flipper_length_mm", fill = "species", add = "mean_sd")

h mm

flipper_lengt

200+

150

-
o
o
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o
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Adelie Gentoo Chin'strap
species
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gepubr

Pesynbrarbl CTaTHCTUYECKUX TECTOB

ggbarplot(penguins, x = "species", y = "flipper_length_mm", fill = "species", add = "mean_sd") +

stat_compare_means(method = "anova")

species . Adelie . Gentoo . Chinstrap

Anova, p < 2.2e-16

Adelie Gentoo Chin'strap
species
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CxpunuyHas avarpamMma
Violin plot

ggplot(penguins) +
geom_violin(aes(x = species, y = body mass_g, fill = species)) +
theme(legend.position = "none")
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KoMbuHupoBaHue geoms

ggplot(penguins, aes(x = species, y = body mass g, fill = species)) +
geom_violin() +
geom_boxplot(width = ©.3) +
theme(legend.position = "none"
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Raincloud plot

ggplot(penguins, aes(x = species, y = body mass_g, color = species)) +
# nosnoBuHka violin
ggdist::stat_halfeye(
adjust = 0.5, width = 0.6, .width = 0,
justification = -0.2, point_colour = NA) +
# 60oKcnsaom
geom_boxplot(width = 0.2, outlier.shape = NA) +
# moyKu
gghalves::geom_half point(side = "1", range_scale = 0.5, alpha = 0.3)

6000 1 °
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Breaks & labels

ggplot(penguins, aes(x = species, y = body mass g, fill = species)) +
geom_boxplot() +
theme(legend.position = "none") +
scale_x_discrete(breaks = c("Adelie", "Chinstrap", "Gentoo"),
labels c("Apenn", "AHTapkTudeckuin", "CybaHTapKTuU4eckuin"))
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(Popmar 3HaueHuii no ocaM

scales::label number()

ggplot(penguins, aes(x = species, y = body mass_g, fill = species)) +
geom_boxplot() +
theme(legend.position = "none") +
scale_x_discrete(breaks = c("Adelie", "Chinstrap", "Gentoo"),
labels = c("Apenu", "AHTapkTuyeckuin", "CybaHTapkTuyeckuin")) +
scale_y continuous(labels = scales::comma_format())
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https://scales.r-lib.org/reference/label_number.html

(Popmar 3HaueHuii no ocaM

ggplot(penguins, aes(x = species, y = body mass g, fill = species)) +
geom_boxplot() +

theme(legend.position = "none") +
scale_x_discrete(breaks = c("Adelie", "Chinstrap", "Gentoo"),
labels = c("Apenn", "AHTapkTuyeckuin", "CybaHTapkTu4yeckuin")) +
labs(x = "", y = "Body mass") +
scale_y continuous(labels = scales::comma_format(scale = 1/1000, suffix = " kg"))
6.0 kg 1
o 5.0 kg1
& °
S
>
S
o
e _
3.0 kg 1
[
A,q(lanm AHTapKTIIALIeCKMI;i Cy6aHTapl|<queCKm71
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[paauneHTbl

scale color gradient
scale color gradient2
scale color_gradientn

ggplot(penguins, aes(x = body mass_g, y = flipper_length mm)) +
geom_point(aes(color = bill length_mm), size = 3) +
scale_color_gradient(low = "blue", high = "red")
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[papuenTbl: breaks & labels

scale color gradient
scale color gradient2
scale color_gradientn

ggplot(penguins, aes(x = body mass_g, y = flipper_length mm)) +
geom_point(aes(color = bill length_mm), size = 3) +
scale_color_gradient(low = "blue", high = "red",

breaks = c(30, 40, 50, 60), limits = c(39, 60))

230 -
2201 ®
bill_length_mm
E . 60
1210
<
2 50
Qﬁmo-
o 40
£ 1904
[
30
180 1
170 4

3000 4000 5000 6000
body mass g



LiBeToBble nanuTpbl
R nakerbl

gplot2} - viridis
g&(?ol %rewer}
itvthemes}

: ﬁ;sm}
{MetBrewer}
{wesanderson}

Caitbl

coolors.co
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https://github.com/Ryo-N7/tvthemes
https://cran.r-project.org/web/packages/ggsci/vignettes/ggsci.html
https://github.com/BlakeRMills/MetBrewer/tree/main
https://github.com/karthik/wesanderson
https://coolors.co/

LiBeToBble nanuTpbl

viridis

scale color viridis c Ang HenpepbIiBHbIX NepeMeHHbIX
scale color viridis d gnga gUCKpPETHbIX NepeMeHHbIX
scale_color_viridis_ b gna GMHMpOBaHHbLIX NEPEMEHHbIX

ggplot(penguins, aes(x
geom_point(aes(color

scale_color_viridis_c()
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LiBeToBble nanuTpbl
RColorBrewer

scale color brewer OnNd OUCKPETHLIX NEePEMEHHbIX
scale_color_distiller Anga HenpepbIiBHbIX NepeMeHHbIX

YIOrRd
YIOrBr
YIGnBu
YIGn
Reds
RdPu
Purples
PuRd
PuBuGn
PuBu
OrRd
Oranges
Greys
Greens
GnBu
BuPu
BuGn
Blues

Set3
Set2 IR
Set1 NN
Pastel2
Pastel1

Paired . I - I . —

Dark2 |
Accent

Spectral I
RAYIGn I
RdAYIBu I
RdGy
RdBu I
PuOr I
PRGn I .
PiYG N
BrBG I
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LiBeToBble nanuTpbl

RColorBrewer

ggplot(penguins, aes(x
geom_point(aes(color
scale _color_distille
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body mass_g, y = flipper_length_mm)) +
= bill length _mm), size = 3) +
r(palette = "RdY1lBu", direction = -1)
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HeckonbKo nerexs

ggplot(penguins, aes(x
geom_point(aes(color
guides(
shape = guide_legend(order = 1, title = "Species"),
color = guide colorbar(order = 2, title = "Bill length (mm)")) +
scale_color_gradient(low = "blue", high = "red")

body mass_g, y = flipper_length mm)) +
bill length_mm, shape = species), size = 3) +
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HeckonbKo nerexs

ggplot(penguins, aes(x
geom_point(aes(color

body mass_g, y = flipper_length mm)) +
bill length_mm, shape = species), size = 3) +

guides(
shape = guide_legend(order = 1, title = "Species"),
color = "none") +

scale_color_gradient(low = "blue", high = "red")
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HeckonbKo nerexs

ggplot(penguins, aes(x
geom_point(aes(color

body mass_g, y = flipper_length mm)) +
bill length_mm, shape = species), size = 3) +

guides(
shape = guide legend(order = 1, title = "Species", reverse = TRUE),
color = "none") +

scale_color_gradient(low = "blue", high = "red")
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LiseT no ycoBuio

ggplot(penguins, aes(x
geom_point(aes(color

body mass_g, y = flipper_length mm)) +
bill length_mm > 50), size = 3)
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LiBeT no ycnosuio...

penguins %>%
mutate(bill_group = case_when(
(bill length_mm < 45) ~ "small",
(bill length_mm >= 55) ~ "large",
TRUE ~ "medium")) %>%
ggplot(aes(x = body mass_g, y = flipper_length _mm)) +
geom_point(aes(color = bill group), size = 3)
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Liet no ycaoBuio...

penguins %>%
mutate(bill group = case_when(
(bill length_mm < 45) ~ "small",
(bill length_mm >= 55) ~ "large",
TRUE ~ "medium")) %>%
ggplot(aes(x = body mass_g, y = flipper_length _mm)) +
geom_point(aes(color = bill group), size = 3) +

scale color_manual(values = c("small" = "blue", "medium" = "orange", "large" = "red"))
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[Moanucu

sample 10 <- slice_sample(penguins, n = 10)

ggplot(sample_ 10, aes(x = body_mass_g, y = flipper_length_mm)) +
geom_point(aes(color = bill length_mm), alpha = 0.5, size = 3) +
# Hacnedyem aes X u Y
geom_text(mapping = aes(label = island), size = 5)
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Moanucwu ¢ {ggrepel}

ggplot(sample 10, aes(x = body mass_g, y = flipper_length mm)) +
geom_point(aes(color = bill length_mm), alpha = 0.5, size = 3) +
ggrepel::geom_text_repel(mapping = aes(label = island), size = 5)
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Moanucwu ¢ {ggrepel}

ggplot(sample 10, aes(x = body mass_g, y = flipper_length mm)) +
geom_point(aes(color = bill length_mm), alpha = 0.5, size = 3) +
ggrepel::geom_label repel(mapping = aes(label = island), size = 5)
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Aunorauus ¢ {geforce}

drop_na(penguins, bill length _mm, bill depth_mm) %>%
ggplot(aes(bill length_mm, bill depth_mm)) +
ggforce::geom_mark _ellipse(aes(fill = species, label = species)) +

geom_point() + theme(legend.position = "none") +
scale_x_continuous(expand = expansion(mult = .4)) +
scale_y continuous(expand = expansion(mult = .4))
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Ggplot2 extensions
https://exts.ggplot2.tidyverse.org/

s e

extensions available to explore
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https://exts.ggplot2.tidyverse.org/

[ipudrtb

MNakeTbl: {showtext}, {extrafont}, ...

Yto0bbl cpabotano B RMarkdown: {r fig.showtext=TRUE}

library(showtext)

## 3aepy3sume wpugmel U3 Google fonts (https://fonts.google.com/)
font_add_google("Gochi Hand", "gochi")
font_add_google("Schoolbell", "bell")

## Ucnonb3oBamb showtext aBmomamuyecKu
showtext_auto()

ggplot(penguins, aes(bill_length_mm, bill depth_mm, color = species)) +
geom_point() +
labs(x = "Bill length (mm)", y = "Bill depth (mm)",
title = "Penguins from Antarctics") +
theme(
text = element_text(family = "bell", size = 14),
plot.title = element_text(family = "gochi", size = rel(1.6), hjust = 0.5))



