ggplot2 grafiska sistema

Didzis Elferts



Pamatojums

- ggplot2 pakete atsSkiras no citam grafiku veidoSanas paketém ar to, ka
tas pamata ir noteikta "gramatika” (Wilkinson, 2005. Grammar of
graphics)

- Sistéma sastav no vairakam atseviskam komponentém, kuras var
dazada veida kombinét

- Ir iespéja veidot jaunus grafiku veidus, kas parada Jums aktualo
problemu
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Papildus informacija

Oficiala dokumentacija:
http://docs.ggplot2.org/current/

R attélu "recepsu gramata”:
http://www.cookbook-r.com/Graphs/
Jautajumi un atbildes:

http://stackoverflow.com/questions/tagged/ggplot2
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Sistemas komponentes

ggplot2 atteli tiek veidoti no slaniem:

- data - informacija, kuru vélas attélot

- aes jeb aesthetics - datu attéloSanas veids - simbolu veids, krasa utt
- geom - geometriskie objekti (ITnija, punkti, poligoni), kurus reali redz
- stats - statistiskas transformacijas datiem

- scale - nodroSina datu véertibu attélojumu atbilstoSi izvéletajiem datu
paradiSanas veidam (aesthetics), ka ar1 veido legendas un asis

- coord - koordinasu sistéma, ko izmanto grafika

- facet - nosaka ka sadalit datus pa atseviSkiem grafikiem
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geom veidi

- geom_point() - zimé punktus, lai veidotu izkliedes grafiku

- geom_smooth() - zimé [niju, kas izltdzina datus, ka art §is ITnijas standartkladu
- geom _boxplot() - veido box-and-whisker grafiku

- geom_path() ungeom line() - zimé Iniju, kas savieno punktus

- geom_abline(),geom_hline(),geom_vline() - zime linijas

- geom histogram() - veido histogrammu

- geom density() - veido blivuma grafiku

- geom _bar() - veido slokSnu jeb stabinu grafiku
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Dati un paketes

# Pamatpakete attélu atveidosanai

library(ggplot2)

# Pakete nepieciesama, ja jaizmanto funkcija unit() (mérvienibas)
library(grid)

# Pakete, kura ir papildus skalas un to transformacijas

library(scales)

data(mtcars)

head (mtcars)

#H mpg cyl disp hp drat wt qsec vs am gear carb
## Mazda RX4 21.0 6 160 110 3.90 2.620 16.46 0 1 4

## Mazda RX4 Wag 21.0 160 110 3.90 2.875 17.02

6
## Datsun 710 22.8 4 108 93 3.85 2.320 18.61
## Hornet 4 Drive 21.4 6 258 110 3.08 3.215 19.44
## Hornet Sportabout 18.7 8 360 175 3.15 3.440 17.02
## Valiant 18.1 6 225 105 2.76 3.460 20.22
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Attelu veidosana

ggplot2 sistema attelus veido ar divam funkcijam - gplot() un ggplot().
Pirma funkcija paredzéta atrakais attéla izveidosanai, bet vienlaicigi tai ir
daudz mazaka iespeja tikt modificetai. ggplot() funkcijas gadijuma ir
visas iespéejas veikt katra elementa modifikaciju.

Funkcija ggplot () ka pirmais arguments ir janorada datu tabulu (data
frame), no kurienes nemt datus, tad ieksa ir funkcija aes (), kur attiecigi
norada x un y vertibas (atdalitas ar komatu).

ggplot2 sistema NAV jaizmanto mainigo pieraksts ar $ zimi.
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geom_point()

Lai izveidotu punktu (izkliedes) attelu, ggplot() norada datu tabulu un x/y
vértibas, un tam pieskaita nepieciesamao geom ... veidu.

ggplot(mtcars, aes(wt, mpg)) + geom point()
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Izskata maina

Lai mainitu punktu, liniju, poligonu izskatu (krasu, lielumu, formu,
caursprdigumu) ir divas iespejas:

1. Ja izskatam ir jabut vienadam visiem elementiem, piemeram, visi punkti
sarkani, tad atbilstoSais arguments ir jaievieto geom ... funkcija arpus
aes () iekavam un janorada atbilstosa vértiba.

2. Ja izskatam ir jamainas atbilstoSi kadam mainigajam (pieméram, katrai
sugai cita krasa), tad atbilstosais arguments ir jaievieto funkcija
geom ... vai ggplot(), bet OBLIGATI iek$a aes() iekavam un ka vértiba
janorada mainiga nosaukums.
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Faktori un skaitliskas vertibas

1. )Ja pie izskata (krasas, caurspidiguma, lieluma) mainas argumenta
norada skaitliskas vértibas, tad atbilstosie elementi mainas ka
gradients (no mazakas uz lielako vertibu).

2. Ja pie izskata mainas argumenta norada ka faktoru (vai skaitli, kas
parveérsts par faktoru), tad atbilstosie elementi mainas ka diskrétas
(atseviskas) vértibas.
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geom_point()

Krasa ka gradients

ggplot(mtcars, aes(wt, mpg)) + geom point(aes(colour = gsec))
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geom_point()

Caursprdigums ka gradients

ggplot(mtcars, aes(wt, mpg)) + geom point(aes(alpha = gsec))
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geom_point()

Krasa ka diskreta vertiba

ggplot(mtcars, aes(wt, mpg)) + geom point(aes(colour = factor(cyl)))
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geom_point()

Forma ka diskréta vertiba

ggplot(mtcars, aes(wt, mpg)) + geom point(aes(shape = factor(cyl)))
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geom_point()

lzmers ka gradients

ggplot(mtcars, aes(wt, mpg)) + geom point(aes(size = gsec))
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geom_point()

Krasa un izmers, kas noteikts visiem punktiem vienads
ggplot(mtcars, aes(wt, mpg)) + geom point(colour = "red", size = 3)
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geom bar()

Veidojot stabinu grafiku (geom bar()) ir nepiecieSamas tikai x vértibas
(faktors), jo atkartojumu skaitu nosaka automatiski.

ggplot(mtcars, aes(factor(cyl)))+geom bar()

count
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geom bar()

Arguments width= |auj mainit stabinu platumu.

ggplot(mtcars, aes(factor(cyl))) + geom bar(width=.5)
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geom bar()

Ar funkciju coord flip() attélu var pagriezt par 90 gradiem.

ggplot(mtcars, aes(factor(cyl))) + geom bar() + coord flip()

factor(cyl)
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geom bar()

Stabinam ir iespéjams noteik krasu (liniju, kas ir apkart) un aizpildijumu
(fill=).

ggplot(mtcars, aes(factor(cyl))) + geom bar(fill="white", colour="darkgreen")

count
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geom bar()

Ja aizpildijumu norada ka mainigo aes (), péec nokluséjuma stabini tiek

sadaliti pa dalam atbilstosi mainigajam.

ggplot(mtcars, aes(factor(cyl),fill=factor(gear))) + geom bar()

factor(gear)
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geom_bar()

Lai iegutu stabinus, kas sadaliti péc mainiga un butu novietoti blakus,
papildus janorada arguments position="dodge".

ggplot(mtcars, aes(factor(cyl),fill=factor(gear))) + geom bar(position="dodge")
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geom bar()

Ja y vertibas stabinu attelam jau ir zinamas, tad ka papildus arguments
janorada stat="identity".

df<-data.frame(Dzimums=c("F","M"),Skaits=c(23,19))
ggplot(df,aes(Dzimums,Skaits))+geom bar(stat="identity")

Dzimums
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geom_boxplot()

ggplot(mtcars, aes(factor(cyl), mpg)) + geom boxplot()
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geom_boxplot()

ggplot(mtcars, aes(factor(cyl), mpg)) + geom boxplot() + geom jitter()
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geom_boxplot()

Ar argumentiem outlier.colour=un outlier.size= boxplot attelos var
atseviski ietekmeé tikai izlecoso vértibu izskatu.

ggplot(mtcars, aes(factor(cyl), mpg)) +
geom boxplot(outlier.colour = "green", outlier.size = 3)
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geom_boxplot

Boxplot attéliem lidzigi ka stabinu atteliem krasa (colour=) attiecas uz
aréjo malu un aizpildijums (fill=) uz iekS&jo krasojumul.

ggplot(mtcars, aes(factor(cyl), mpg)) + geom boxplot(aes(fill = cyl))
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geom_boxplot()

ggplot(mtcars, aes(factor(cyl), mpg))+ geom boxplot(aes(fill = factor(cyl)))
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geom_boxplot()

Ja ka aizpildijumu norada mainigo, kas nav y vertiba, pie katras y vertibas
boxplot attéli tiek sadaliti atbilstosi Sim mainigajam.

ggplot(mtcars, aes(factor(cyl), mpg)) + geom boxplot(aes(fill = factor(vs)))
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geom_boxplot()

ggplot(mtcars, aes(factor(cyl), mpg)) + geom boxplot(fill = "grey80", colour = "#3366FF")

mpg

factor(cyl)
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geom_dotplot()

geom dotplot() parada vertibu sadalijumu datos relativas vienibas (lidzigi
ka histogramma).

ggplot(mtcars, aes(x=mpg)) + geom dotplot()

## stat bindot: binwidth defaulted to range/30. Use 'binwidth = x' to adjust this.

count
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geom_dotplot()

Arguments binwidth= nosaka dalijumu intervalu.

ggplot(mtcars, aes(x=mpg)) + geom dotplot(binwidth = 1.5)
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geom_dotplot()

Ar argumentu stackdir="center" var mainit punktu novietojumu
(centret).

ggplot(mtcars, aes(x=mpg)) + geom dotplot(binwidth = 1.5, stackdir = "center")
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geom_histogram()

df<-data.frame(gar=rnorm(1000,165,15))
ggplot(df, aes(x=gar)) + geom histogram()

## stat bin: binwidth defaulted to range/30. Use 'binwidth = x' to adjust this.
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geom_histogram()

..density..)) + geom density()

ggplot(df, aes(x=gar)) + geom histogram(aes(y

## stat bin: binwidth defaulted to range/30. Use 'binwidth = x' to adjust this.
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geom_histogram()

ggplot(df, aes(x=gar))+ geom histogram(binwidth = 10)
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geom_histogram()

ggplot(df, aes(x=gar)) + geom histogram(binwidth = 5)
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geom_histogram()

ggplot(df, aes(x=gar)) + geom histogram(binwidth = 0.5)
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geom_histogram()

ggplot(df, aes(x=gar)) +

geom histogram(colour = "darkgreen", fill = "white", binwidth = 5)
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geom hline()

Horizontalu lniju pievienoSanai izmanto funkciju geom hline(), kurai ka
argumentu norada yintercept=, kas var but gan ieklauts aes(), gan arpus
ta.

ggplot(mtcars, aes(x = wt, y=mpg)) + geom point()+geom hline(aes(yintercept=mpg))
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geom hline()

ggplot(mtcars, aes(x = wt, y=mpg)) + geom point()+geom hline(yintercept=20)

25 - .
g [ ] [ ]
E L ] 'Y .. L
20 L , e
* L]
15 - ® e% o .
L ]
10 - * o
1 | I I
2 3 4 5
wit

41/157



geom hline()

ggplot(mtcars, aes(x = wt, y=mpg)) + geom point() +
geom hline(yintercept=seq(10, 30, by=5))
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geom Vline

Vertikalu liniju pievienoSanai izmanto geom vline() un argumentu

xintercept=.

ggplot(mtcars, aes(x = wt, y=mpg)) + geom point() + geom vline(xintercept = 5)
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geom vline()

ggplot(mtcars, aes(x = wt, y=mpg)) + geom point() + geom vline(xintercept = 1:5)
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geom vline()

ggplot(mtcars, aes(x = wt, y=mpg)) + geom point() +
geom vline(xintercept = 1:5, colour="green", linetype = "longdash")
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geom line()

ggplot(mtcars, aes(x = wt, y=mpg)) + geom line()
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geom line()

ggplot(mtcars, aes(x = wt, y=mpg)) + geom line(aes(size = as.factor(cyl)))
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geom line()

ggplot(mtcars, aes(x = wt, y=mpg)) + geom line(aes(colour = as.factor(cyl)))

as.factor(cyl)
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geom line()

ggplot(mtcars, aes(x = wt, y=mpg)) + geom line(colour = "red", size = 1)
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geom_text()

geom text () attéla izvieto tekstu noraditajas x un y koordinates. Ka
papildus arguments janorada label=, kas parada attélojamo tekstu.

ggplot(mtcars, aes(x=wt, y=mpg, label=rownames(mtcars))) + geom text()
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geom_text()

ggplot(mtcars, aes(x=wt, y=mpg, label=rownames(mtcars))) + geom text(size=10)
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geom_text()

ggplot(mtcars, aes(x=wt, y=mpg, label=rownames(mtcars))) + geom point() + geom text()
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geom_text()

Ar argumentiem hjust= un vjust= var mainit teksta novietojumu attieciba
pret noradito koordinati.

ggplot(mtcars, aes(x=wt, y=mpg, label=rownames(mtcars))) +
geom point() + geom text(hjust=0, vjust=0)
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geom_text()

Arguments angle= maina teksta lenki.

ggplot(mtcars, aes(x=wt, y=mpg, label=rownames(mtcars))) + geom point()
geom text(angle = 45)
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geom_text()

ggplot(mtcars, aes(x=wt, y=mpg, label=rownames(mtcars))) + geom point()+

geom text(aes(colour=factor(cyl)))
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geom_text()

ggplot(mtcars, aes(x=wt, y=mpg, label=rownames(mtcars))) + geom point() +
geom text(aes(size=wt))
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geom_text()

Tekstu var izvietot arm neizmantojot gatavu datu tabulu. Sada gadijuma
japievienos arguments data=NULL un visi parejie argumenti jaraksta arpus
aes().

ggplot(mtcars, aes(wt, mpg)) + geom point() +
geom text(data = NULL, x =5, y = 30, label = "plot mpg vs. wt")

30- *° plot mpg vs. wt
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stat smooth()

Ar funkciju stat smooth() var pievienot "trenda" liniju kopa ar ticamibas
intervalu. Izlidzinatas linijas veids tiek noteikts automatiski.

ggplot(mtcars, aes(qgsec, wt)) + stat smooth()

## geom smooth: method="auto" and size of largest group is <1000, so using loess. Use 'method :
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stat smooth()

ggplot(mtcars, aes(qgsec, wt)) + stat smooth() + geom point()

## geom smooth: method="auto" and size of largest group is <1000, so using loess. Use 'method -:
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stat smooth()

Ar argumentu se=FALSE var nonemt ticamibas intervalu.

ggplot(mtcars, aes(qgsec, wt)) + stat smooth(se = FALSE) + geom point()

## geom smooth: method="auto" and size of largest group is <1000, so using loess. Use 'method :
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stat smooth()

Ja nepiecieSams pievienot tiesi linearu trendu, tad jalieto arguments
method="1m".

ggplot(mtcars, aes(gsec, wt)) + stat smooth(method = "lm") + geom point()
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stat smooth()

Nosakot krasu (linijai) vai aizpildijumu (ticamibas intervaliem) atkariba no
mainiga, trenda linijas paradisies katram limenim atseviski.

ggplot(mtcars, aes(qgsec, wt)) + stat smooth(method=lm, aes(fill = factor(cyl))) +
geom_point()
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annotate()

Ar funkciju annotate() ir iespéjams izvietot attela elementus, kas nav
nodefinéti atseviskas datu tabulas.

K& argumenti janorada elementa veids, atbilstoSa koordinates.

ggplot(mtcars, aes(x = wt, y = mpg)) + geom point() +
annotate("text", x =4, y = 25, label = "Teksts attela")

25 - 5 Teksts attela
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annotate()

ggplot(mtcars, aes(x = wt, y = mpg)) + geom point() +
annotate("text", x = 2:5, y = 25, label = "Teksts attela")
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annotate()

ggplot(mtcars, aes(x = wt, y = mpg)) + geom point() +
annotate("text", x = 2:3, y = 20:21, label = c("tekstsl", "teksts2"))
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annotate()

Ar argumentu "rect" var izveidot taisnsturi.

ggplot(mtcars, aes(x = wt, y = mpg)) + geom point() +
annotate("rect”, xmin = 3, xmax = 4.2, ymin = 12, ymax = 21, alpha = .2)

66/157



annotate()

Ar argumentu "segment" var izveidot ierobezota garuma liniju.

ggplot(mtcars, aes(x = wt, y = mpg)) + geom point() +
annotate("segment", x = 2.5, xend = 4, y = 15, yend = 25, colour = "blue")
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Skalas

|Izmantojot funkcijas scale ... ... () var mainit ne tikai x un y asu
noforméju un veidu, bet arl ietekmet visus citus atributus, kas tiek noteikti
izmantojot aes(): krasas, lielumus, punktu formas, liniju veidus,
apzimejumu caurspidigumu.

Skalu piemeri:
- scale x discrete(),scale y discrete()
- scale x continuous(),scale y continuous()

- scale colour discrete(),scale colour continuous(),scale colour grey()
scale colour gradient()

- scale fill discrete(),scale fill continuous(),scale fill grey(),
scale fill gradient()
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Skalas

Skalu piemeri:

- scale linetype discrete(),scale linetype continuous(),
scale linetype manual(),scale linetype identity()

- scale x loglO(),scale x reverse(),scale x sqrt()
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Skalas

Skalam var mainit sekojosos parametrus:

name - nosaukums

breaks - dalfjuma vietas

labels - apziméjumi dalijuma vietas
limits - vértibu diapozons

- values - lietaja definétas krasas/Iniju veidi/simbolu veidi - izmanto tikai ar
scale ... manual()
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scale colour brewer()

ggplot(mtcars, aes(x = wt, y = mpg,color=factor(cyl))) + geom point()
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scale colour brewer()

ggplot(mtcars, aes(x = wt, y = mpg,color=factor(cyl))) + geom point() +
scale colour brewer()
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scale colour brewer()

ggplot(mtcars, aes(x = wt, y = mpg,color=factor(cyl))) + geom point() +
scale colour brewer("Cilindri")
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scale colour brewer()

ggplot(mtcars, aes(x = wt, y = mpg,color=factor(cyl))) + geom point() +
scale colour brewer(palette="Setl")
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scale colour grey()

ggplot(mtcars, aes(x = wt, y = mpg,color=factor(cyl))) + geom point() +
scale colour grey()
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scale_colour manual()

lzmmantojot scale ... manual() ir iespéjams izraudzities paSa definétas

vertibas (to skaitama jaatbilst Imenu skaitam).

ggplot(mtcars, aes(x = wt, y = mpg,color=factor(cyl))) + geom point() +
scale colour manual(values = c("red","blue", "green"))
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scale_colour manual()

Ja pirms vélamas vértibas (krasas) norada ari [imena nosaukumu, tad
secibai nav nozimes.

ggplot(mtcars, aes(x = wt, y = mpg,color=factor(cyl))) + geom point() +

scale colour manual(values = c("8" = "red","4" = "blue","6" = "green"))
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scale_colour manual()

Lai mainitu llmenu nosaukumus legenda, jaizmanto argumentu labels=.

ggplot(mtcars, aes(x = wt, y = mpg,color=factor(cyl))) + geom point() +
scale colour manual("Cilindri",values = c("4" = "blue","6" = "green","8" = "red"),
labels=c("Cetri", "Sesi", "Astoni"))
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scale_continuous()

ggplot(mtcars, aes(x = wt, y = mpg,color=factor(cyl))) + geom point()
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scale_continuous()

Skaitliskam vertibam izmanto scale .. continuous().

ggplot(mtcars, aes(x = wt, y = mpg,color=factor(cyl))) + geom point() +
scale y continuous("Judzes/galons")
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scale_continuous()

Ar argumentu breaks= var noteikt vertibas, pie kadam veikt skalas
daltjjumu.

ggplot(mtcars, aes(x = wt, y = mpg,color=factor(cyl))) + geom point() +
scale y continuous("Judzes/galons",breaks=seq(10,40,7.5))
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scale_continuous()

ggplot(mtcars, aes(x = wt, y = mpg,color=factor(cyl))) + geom point() +
scale y continuous("Judzes/galons",breaks=c(10,20,30),
labels=c("Maz","Videji", "Daudz"))
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scale_continuous()

df<-data.frame(grupa=c("A","B","C"),proporcija=c(0.5,0.3,0.2))
ggplot(df,aes(grupa,proporcija))+geom bar(stat="identity")
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scale_continuous()

Pakete scales ir funkcijas, kas lauj noformeét skalu vértibas, pieméram,
funkcija percent () skaitlus parvéss procentos.

library(scales)
ggplot(df,aes(grupa,proporcija))+geom bar(stat="identity") +
scale y continuous (labels=percent)
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scale x log10()

Ar funkcijam scale .. logl0(), scale .. sqrt() var veikt automatisku
skalu (asu) logaritmisko vai kvadratsaknes transformaciju.

ggplot(mtcars, aes(x = disp, y = mpg,color=factor(cyl))) + geom point() +
scale x loglO(limits=c(1,1000),breaks=c(1,10,100,1000))
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scale y sqrt()

ggplot(mtcars, aes(x = disp, y = mpg,color=factor(cyl)))+ geom point() + scale y sqrt()

o5 ~ factor(cyl)
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scale y reverse()

Ar scale .. reverse() var apgriezt veribas preteja seciba.

ggplot(mtcars, aes(x = disp, y = mpg,color=factor(cyl)))+ geom point() +
scale y reverse()
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scale X discrete()

ggplot(mtcars, aes(x = factor(cyl), y = mpg))+ geom boxplot()
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scale X discrete()

Ja ass vértibas ir faktori (der ari veseliem skaitliem), tad izmanto
scale .. discrete()

ggplot(mtcars, aes(x = factor(cyl), y = mpg))+ geom boxplot() +
scale x discrete("Cilindri")

4 6 8
Cilindri
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scale X discrete()

ggplot(mtcars, aes(x = factor(cyl), y = mpg))+ geom boxplot() +
scale x discrete("Cilindri", labels=c("Cetri","Sesi","Astoni"))
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scale X discrete()

Ja diskrétai asij norada argumentu limits= un ieklauj tikai dazus no
limeniem, tad parejie limeni attéla neparadas.

ggplot(mtcars, aes(x = factor(cyl), y = mpg))+ geom boxplot() +
scale x discrete("Cilindri",limits=c("4","8"))

## Warning: Removed 2 rows containing missing values (geom segment).

## Warning: Removed 1 rows containing missing values (geom segment).

Cilindri
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Nosaukumi

Nosaukums asim, attélam legendai var mainit ne tikai ar skalu funkcijam,
bet arm ar funkciju labs() un argumentiem, x=, y=, title=, color=, fill=s,

size=, ...

ggplot(mtcars, aes(x = disp, y = mpg,color=factor(cyl)))+ geom point() +
labs(x = "X ass",y="Y ass",title="Galvenais",color="Krasas")
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Vertibu diapozons

ggplot(mtcars, aes(x = disp, y = mpg,color=factor(cyl)))+
geom smooth(method="1m")+geom point()
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Vertibu diapozons

ggplot(mtcars, aes(x = disp, y = mpg,color=factor(cyl)))+
geom smooth(method="1m")+geom point()+
scale x continuous(limits=c(100,400))

factor(cyl)
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Vertibu diapozons

ggplot(mtcars, aes(x = disp, y = mpg,color=factor(cyl)))+
geom smooth(method="1m")+geom point()+
coord cartesian(xlim = c(100, 400))

factor(cyl)
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Vertibu diapozons

Ja vertibu diapozons tiek noteikts ar argumentu limits= kada no

scale ... ...() funkcijam, tad visas paréjas vertibas tiek IZSLEGTAS no
datiem.

Ja vertibu diapozons tiek noteikts ar funkciju coord cartesian(), tad

esosais grafiks tiek palielinats/samazinats (zoom) lidz noteiktam
diapozonam, bet attéla veidosanai izmanto VISAS vértibas.
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coord fixed()

Ar funkciju coord fixed() un argumentu ratio= ir iespejams noradit kadai
ir jabut vertibu attiecibai starp x un y asi. Piemeram, ratio=1 nozime, ka
viena vieniba uz x ass ir tikpat gara cik uz y ass.

ggplot(mtcars, aes(x = mpg, y = wt)) +geom point()+coord fixed(ratio = 1)
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coord fixed()

ggplot(mtcars, aes(x = mpg, y = wt)) +geom point()+coord fixed(ratio = 5)
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Attelu sadalisana dalas

ggplot2 sistema ir iespéjams automatiski sadalit attélu vairakas dalas
balstoties uz vienu vai vairakiem mainigajiem. To panak ar funkcijam
facet grid() un facet wrap().

Pirmaja gadijuma tiek izveidots ramis, kur janorada mainigais, kas dala x

ass virziena un y ass virziena, bet facet wrap() gadijuma dalijums notiek
PEC viena mainiga, noradot nepiecieSamo rindu vai kolonnu skaitu.
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facet grid()

ggplot(mtcars, aes(mpg, wt)) + geom point()
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facet grid()

ggplot(mtcars, aes(mpg, wt)) + geom point() + facet grid(. ~ cyl)
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facet grid()

ggplot(mtcars, aes(mpg, wt)) + geom point() + facet grid(cyl ~ .)
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facet grid()

ggplot(mtcars, aes(mpg, wt)) + geom point() + facet grid(vs ~ am)
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facet grid()

Ja funkcijai facet grid() pieliek argumentu margins=TRUE, tad tiek
izveidoti arl faktoru kombinaciju atteli.

ggplot(mtcars, aes(mpg, wt)) + geom point() + facet grid(vs ~ am, margins=TRUE)
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facet grid()

Ar argumentu scales="free" panak, ka mazajiem attéliem ir atskirigas
vertibu skalas.

ggplot(mtcars, aes(mpg, wt)) + geom point() + facet grid(. ~ cyl, scales = "free")
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facet grid()

Arguments space="free" nodrosina, ka mazajiem attéliem atvéléta vieta
mainas atkariba no attélojamo datu diapazona.

ggplot(mtcars, aes(mpg, wt)) + geom point() +

facet grid(. ~ cyl, scales = "free", space = "free")
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facet grid()

ggplot(mtcars, aes(mpg, wt)) + geom point() + facet grid(vs ~ am, scales = "free")
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facet grid()

ggplot(mtcars, aes(mpg, wt)) + geom point() + facet grid(vs ~ am, scales = "free x")
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facet wrap()

ggplot(mtcars, aes(mpg, wt)) + geom point()
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facet wrap()

ggplot(mtcars, aes(mpg, wt)) + geom point() + facet wrap(~ carb)
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facet wrap()

ggplot(mtcars, aes(mpg, wt)) + geom point() + facet wrap(~ carb,ncol=1)
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Attela izskata maina
Lai mainitu attela izskatu, var izmantot gatavas temas vai ari mainit katru
elementu atseviski izmantojot funkciju theme().

Gatavas temas, pieméram, ir theme bw() vai theme minimal().
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theme_bw()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point()
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theme_bw()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() + theme bw()
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theme_minimal()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() +
theme minimal()
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theme classic()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() +
theme classic()
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theme_excel()

Pakete ggthemes ir vairakas papildus noformejuma temas.

library(ggthemes)
ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() +
theme excel()
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theme _wsj()

library(ggthemes)
ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() + theme wsj()
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theme()

Argumenti attéla elementu mainisanai

- axis.title - asu paraksti (element_text)

- axis.title.x - x ass paraksts (element_text)

- axis.title.y - y ass paraksts (element_text)

- axis.text - apziméjumi pie asim (element_text)

- axis.text.x - apzimé&jumi pie x ass (element_text)

- axis.text.y - apzimé&jumi pie y ass (element_text)

- axis.ticks - nogriezni pie asim (element_line)

- axis.ticks.x - nogriezni pie x ass (element_line)

- axis.ticks.y - nogriezni pie y ass (element_line)

- axis.ticks.length - nogrieznu garums pie asim (unit)
- axis.ticks.margin - atstarpe starp ass apziméjumu un nogriezniem (unit)
- axis.line - linijas gar asim (element_line)

- axis.line.x - Iinijas pie x ass (element_line)

- axis.line.y - linijas pie y ass (element_line)
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theme()

- legend.background - legendas pamatne (element_rect)

- legend.margin - papildus atstarpe apkart legendai (unit)

- legend.key - pamatne zem legendas ierakstiem (element_rect)

- legend.key.size - legendas ierakstu izmérs (unit)

- legend.key.height - le§endas ieraksta pamatnes augstums (unit)

- legend.key.width - legendas ieraksta pamatnes platums (unit)

- legend.text - legendas ieraksti (element_text)

- legend.text.align - legendas teksta novietojums (skaitlis no 0 [idz 1)

- legend.title - legendas virsraksts (element_text)

- legend.title.align - legendas virsraksta novietojums (skaitlis no 0 Iidz 1)

- legend.position - legendas novietojums ("left", "right", "bottom", "top", vai divu skaitlu vektors)
- legend.direction - legendas ierakstu izvietojums ("horizontal" or "vertical")

- legend.justification - legendas novietojums grafika iekSiené ("center" vai divu skaitlu vektors)
- legend.box - vairaku legendu novietojums ("horizontal" or "vertical")

- panel.background - grafika iekSienes pametne (element_rect)

- panel.border - robeza apkart grafika iekSienei (element_rect)
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theme()

panel.margin - mala ap atseviskiem grafikiem (facet) (unit)
panel.grid - grid lines (element_line)
panel.grid.major - galvenas grid lines (element_line)
panel.grid.minor - mazas grid lines (element_line)
panel.grid.major.x - vertikalas galvenas grid lines (element_line)
panel.grid.major.y - horizontalas galvenas grid lines (element_line)
panel.grid.minor.x - vertikalas mazas grid lines (element_line)
panel.grid.minor.y - horizontalas mazas grid lines (element_line)
plot.background - visa grafika pamatne (element_rect)
plot.title - grafika virsraksts (element_text)
plot.margin - mala apkart visam grafikam (unit)
- strip.background - atsevisku grafiku (facet) uzrakstu pamatne (element_rect)
- strip.text - atsevisku grafiku (facet) uzraksts (element_text)
- strip.text.x - atsevisku grafiku (facet) uzraksts horizontala virziena (element_text)
- strip.text.y - atseviSku grafiku (facet) uzraksts vertikala virziena (element_text)
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theme()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point()+
labs(title="Virsraksts")
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theme()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point()+
labs(title="Virsraksts") +
theme(plot.title = element text(size = rel(2),colour="blue"))
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theme()

ggplot(mtcars, aes(x = wt, y = mpg, colour
theme(axis.line = element line(size

as.factor(cyl))) + geom point() +
3, colour = "red", linetype = "dotted"))
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theme()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() +
theme(axis.text = element text(colour = "blue"))
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theme()

Ja kadu no elementiem nepieciesams pilniba izslégt/paslépt, izmanto
argumentu element blank().

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() +
theme(axis.text.y = element blank())
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theme()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() +
theme(axis.ticks = element line(size = 2))
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theme()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() +
theme(axis.title.y = element text(size = rel(1l.5), angle = 90))
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theme()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() +
theme(axis.title.x = element blank())
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theme()

library(grid)

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() +

theme (axis.ticks.length = unit(.85, "cm"))

as.factor(cyl)
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theme()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() +
theme(legend.position = "none")
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theme()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() +
theme(legend.position = "bottom")
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theme()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() +
theme(legend.position = c(.5, .5))

as.factor(cyl)
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theme()

ggplot(mtcars, aes(x = wt, y = mpg, colour
theme (legend.background

ey

= as.factor(cyl))) + geom point() +
element rect(colour = "black"))
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theme()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() +

theme(legend.key = element rect(colour = "black"))
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theme()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() +
theme(legend.key = element rect(fill = "yellow"))
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theme()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() +
theme(legend.key.size = unit(2.5, "cm"))
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theme()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() +
theme(legend.text = element text(size = 20, colour = "red", angle = 45))
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theme()

ggplot(mtcars, aes(x = wt, vy
theme(panel.grid.major

mpg,colour = as.factor(cyl))) + geom point() +
element line(colour = "blue"))
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theme()

ggplot(mtcars, aes(x = wt, vy
theme(panel.grid.minor

mpg,colour = as.factor(cyl))) + geom point() +
element line(colour = "red", linetype = "dotted"))
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theme()

ggplot(mtcars, aes(x = wt, vy
theme(panel.grid.major

mpg,colour = as.factor(cyl))) + geom point() +
element line(size = 2))
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theme()

ggplot(mtcars, aes(x = wt, vy
theme(panel.grid.major.
panel.grid.minor.

mpg,colour = as.factor(cyl))) + geom point() +
= element blank(),
= element_blank())
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theme()

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point() +
theme(plot.background = element rect(fill = "green"))
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theme()

ggplot(mtcars, aes(x = wt, vy
theme (panel.background

mpg,colour = as.factor(cyl))) + geom point() +
element rect(colour = "pink",size=3))

as.factor(cyl)
4
e % e e 6

8

4ge

144/157



theme()

Katrs elements nav janorada sava theme() funkcija, bet tos visus var
ieklaut viena funkcija.

ggplot(mtcars, aes(x = wt, y = mpg,colour = as.factor(cyl))) + geom point()+
labs(color="Cilindri")+

theme(axis.text.y=element text(size=rel(1l.2),face="bold"),
axis.text.x=element text(size=rel(1l.2),face="bold",angle=90,vjust=0.5),
axis.title=element text(size=rel(1l.5),face="bold"),
axis.line=element line(color="black"),
panel.background=element blank(),
panel.grid.minor=element blank(),
panel.grid.major=element line(color="grey90"),
legend.position="top",
legend. key=element rect(fill="white"),
legend. title=element text(size=rel(1l.5)),
legend. text=element text(size=rel(1.5)))
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theme()
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Attelu saglabasana

ggplot2 attélus var saglabat arl péc to izveidoSanas.

Lai saglabatu attelu, izmanto funkciju ggsave(), kura janorada vélamais
faila nosaukums ar paplasinajumu, izmérs (péc nokluséjuma collas). So
komandu izpilda ka pedejo.

ggsave("1l attels.png",width=8,height=5)
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Attela veidosana no objektiem

Gan pasu attélu, gan ari noformé&juma nosacijumus var saglabat ka
atseviskus argumentus un izmantot atkartoti.

p<-ggplot(mtcars,aes(as.factor(cyl),mpg))+geom boxplot()

noformejums<- theme(axis.text.y=element text(size=rel(1l.2),face="bold"),
axis.text.x=element text(size=rel(1l.2),face="bold",angle=90,vjust=0.5),
axis.title=element text(size=rel(1l.5),face="bold"),
axis.line=element line(color="black"),
panel.background=element blank(),
panel.grid.minor=element blank(),
panel.grid.major=element line(color="grey90"),
legend.position="top",
legend. key=element rect(fill="white"),
legend. title=element text(size=rel(1l.5)),
legend. text=element text(size=rel(1.5)))
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Attela veidosana no objektiem

p+noformejums
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Attela veidosana no objektiem

ggplot(mtcars,aes(mpg))+geom histogram()+noformejums

## stat bin: binwidth defaulted to range/30. Use 'binwidth = x' to adjust this.
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Tipiskas problemas veidojot
ggplot2 attelus



Stabinu seciba

df<-data.frame(x=c("A","B","C","D"),y=c(14,23,18,8))
ggplot(df,aes(x,y))+geom bar(stat="identity")

I I 1
B C D

X

20 -

15 -
>
10 -
5 -
0-
I
A

152/157



Stabinu seciba

Jaizmanto funkcija reorder(), kura norada mainigo péc kura kartot

ggplot(df,aes(reorder(x,y),y))+geom bar(stat="identity")
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Vairakas linijas attela

df<-data. frame(

gads=1900: 2000,

viens=rep(1,101),
divi=rep(2,101),
tris=rep(3,101))

head (df)

##

# 1
#H# 2
## 3
## 4
## 5
## 6

gads viens divi tris

1900
1901
1902
1903
1904
1905
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Vairakas linijas attela

library(reshape2)

df.long<-melt(df,id.vars="gads")
head (df.long)

##

#H 1
# 2
## 3
# 4
## 5
## 6

gads variable value

1900
1901
1902
1903
1904
1905

viens
viens
viens
viens
viens
viens
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Vairakas linijas attela

ggplot(df.long,aes(gads,value,color=variable))+geom line()
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Vairakas linijas attela

ggplot(df,aes(x=gads) )+
geom line(aes(y=viens,color="viens"))+
geom line(aes(y=divi,color="divi"))+
geom line(aes(y=tris,color="tris"))
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