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Instalace R a RStudio

R Rstudio

https://mirrors.nic.cz/R/ Desktop verze: odkaz

dostupné pro Windows, macOS i Linux  dostupné pro Windows, macOS i Linux


https://mirrors.nic.cz/R/
https://posit.co/download/rstudio-desktop/?cmplz-force-reload=1743583367665
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R vs. Rstudio: jaky je rozdil?

R

« open source jazyk pro zpracovavani dat

RStudio

e Open source vyvojoveé prostredi pro praci s jazykem R

 zobrazuje kromé zdrojového radku navic oddelenou konzoli ¢i globalni
prostredi, celkovo uzivatelsky privetivejsi

Budeme pracovat pouze primo uvnitr prostredi programu RStudio!
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Stahnuti dat

« Béhem skoleni se bude pracovat na < s o
predem pripravenych datech. - e o e e e
Stahnéte si proto prosim nasledujici .. .~ T 7/ o o
soubor ,newborns.txt", a ulozte sijej w2
do nové slozky, ktera bude slouzit =rozs
pouze pro soubory k tomuto $koleni. <o
Neukladejte do ni prosim v tuto .
chvili zadné dalsi soubory a ulozte si &
ji na svém pocitacCi na takovem e
miste, kde ji budete schopni opét
snadno najit. Bt .


https://cunicz-my.sharepoint.com/:t:/g/personal/78049833_cuni_cz/EWhzYdM59ytNkA_AoRxeXFsBkSq934eFrxsCx3uw8wj6-A?e=T2byhC
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Nastaveni vizualu RStudia

« Predtim nez zacnete v Rstudiu pracovat, je dobré nastavit si vizual rozhrani.

« MuUzete samozrejmé pracovat i se zakladnim nastavenim, ale doporucuiji si i
tak ale nastaveni alespon prohlédnout.

« Na nasledujicich snimcich mate navod krok za krokem, jak tuto zmenu vizualu
provest.
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RStudio

File Edit Code View Plots Session Build Debug Profile Toolss

Q

- OR - | Go to file/function - Addins -
Console  Terminal Background Jobs
R R432 -~/
R version 4.3.2 (2023-10-31 ucrt) -- "Eye Holes"

Copyright (c) 2023 The R Foundation for Statistical Computing
Platform: x86_64-wb4-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'Ticence()' for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.

Type ‘demo()' for some demos, 'help()' for on-line help, or
"help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

=

Environment History Connections  Tutorial

-

R - "} Global Environment

Environment is empty

™ Import Dataset ~ gemi - | &

Files Plots Packages Help Viewer Presentation

G | New Folder @ NewBlank File ~ | @ Delete
/|\ Home

4 Name

.Rhistory

$RECYCLEBIN

o desktop.ini

[ Vlastni sablony Office

. Zdroje dat

b <

I Zoom

| Rename

Size

146 B

402B

R Project: (None) ~

=0

List ~ M

=

‘:;} Maore =

Modified

Apr 2, 2025, 11:45 AM

Feb 1, 2024, 2:48 PM
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File Edit Code View Plots Session Build Debug Profile
Q -G8 = 1]

Go to file/function

Terminal

R R432 -~/

Console Background Jobs

R version 4.3.2 (2023-10-31 ucr
Copyright (c) 2023 The R Founda
Platform: x86_64-w64-mingw32/x6

R is free software and comes wi
You are welcome to redistribute
Type 'license()' or 'Ticence()'

R is a collaborative project wi
Type 'contributors()' for more

'citation()' on how to cite R o

Type 'demo()' for some demos, '\

'help.start()' for an HTML browser interf

Type 'q()' to quit R.

> |

Tools Help

Install Packages...

Check for Package Updates...

Version Control

Terminal
Background Jobs
Addins

Memary

Keyboard Shartcuts Help

Modify Keyboard Shortcuts...

Edit Code Snippets...

Show Command Palette

Project Options...

Global Options...

i e T - - -

Alt+Shift+K

Ctrl+Shift+P

ace to help.

>
» puting
b

»
Y.
:ions.
s.

ions.

—

-

= Environment  History Connections  Tutorial

= | | 7 Import Dataset ~ | @ 5MiB - ¥

R - ] Global Environment ~

Environment is empty

Files Plots Packages Help Viewer Presentation

Q@ NewFolder @ NewBlark File = @ Delete < Rename
/|\ Home
A Name Size
Y] Rhistory 146 B
[0 $RECYCLEBIN
¥ desktop.ini 028
[ Vlastni sablony Office
. Zdroje dat

I Zoom

R Project: (None) ~

=0

List ~ M

=0
@ More =

Modified

Apr 2, 2025, 11:45 AM

Feb 1, 2024, 2:48 PM



National Czech
Programme

DOEe0SC

@ Rstudio
File Edit Code View Plots Session Build Debug Profile Tools Help
O -~ pl Go to file/function ~ Addins ~
Console  Terminal Background Jobs
R R432 -~/

R version 4.3.2 (2023-10-31 ucrt) -- "E
copyright (c) 2023 The R Foundation for
Platform: x86_64-wb64-mingw32/x64 (64-bi

R is free software and comes w
You are welcome to redistribute it un
Type 'license()' or 'Ticence()' for dis

R is a collaborative project with many
Type 'contributors()' for more informat
'citation()' on how to cite R or R pack

Type 'demo()' for some demos, 'help()’
"help.start()' for an HTML browser inte
Type 'q()' to quit R.

= Environment

Options

General
Code
> Console
-n Appearance
Pane Layout

Packages

0L

5 R Markdown

Python

L

= Sweave

ARG

v Spelling

W Givsvn

“Sp publishing

. Terminal
@ Accessibility

O Copilot

[12

RStudio theme:

| Modern

Zoom:

Editor font:

| Lucida Ceonsole

v]

Text rendering:
(Default)

Editor font size:

[14

Help panel font size:

Editor theme:

Ambiance
Chaos
Chrome
Clouds

Clouds Midnight
Cobalt
Crimson Editor
Dawn

Dracula
Dreamweaver
Eclipse

Gob

Idle Fingers

Add...

vl # compute five-number sum
fivenum <- function(x) {

# handle empty input

n <- length(x)

if (n == 9)
return(rep.int(NA, 5

# compute quartile indi
n5 <- 1

nd <- ((n + 3) %/% 2) /
n3 <- (n +1) / 2

n2 <-n+1-n4d

nl <- n

i <- ¢(n5, nd4, n3, n2,

# compute quartile valu
X <- sort(x)
xf <- x[floor(i)]

xc <- xlceiling(i)]

OK Cancel Apply

History  Connections  Tutorial
ort Datzset ~ | @ 19Mig - | &
Environment =
Environment is empty

'‘ackages Help Viewer Presentation

© NewBlankFile ~ | @ Delete _|Rename
E Size

y 146 B
LEBIN

.ni 4028
ablony Office

dat

R Project: (None) ~

=0

List - -

=0
& More =

Modified
Apr 2, 2025, 11:45 AM

Feb 1, 2024, 2:48 PM
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Options

Pane Layout

Packages

R Markdown

P Python
@~ sweave

*¥  Spelling

W Givsun
/8, Publishing

. Terminal
6 Accessibility

O Copilot

DOEe0SC

RStudio theme:

| Modern

Zoom:

Editor font:

| Lucida Console

Text rendering:

| (Default)

v

Editor font size:

Help panel font size:

14 v

[12

v]

FEdHor theme:
Ambiance

Chaos
Chrome
Clouds

Clouds Midnight
Cobalt
Crimson Editor
Dawn

Dracula
Dreamweaver
Eclipse

Gob

Idle Fingers

N

-

K Add...

V|ﬁt/’c;mpute five-number 5;;\\

fivenum <- function(x) {

# handle empty input

n <- length(x)

if (n == @)
return(rep.int(NA, 5

# compute quartile indi
ns5 <- 1

nd <- ((n + 3) %/% 2) /
n3 <- (n+ 1) / 2

n2 <- n+ 1 - nd

nl <- n

i <- ¢(n5, n4, n3, n2,

# compute quartile valu
X <- sort(x)
xf <- x[floor(i)]

N <- xlceilineg(i)] j
4 3

oK Cancel Apply

Vsechny zmeny které provadite
muzete vidét na prikladu kédu v
pravé casti okna.

Editor font size: zmeéni velikost textu
kodu

Help panel size: zmeni velikost textu
napovedy

Editor theme: urcuje styl a jeho
barevné rozlozeni kddu

« Doporucuji vybrat styl, ktery jasnée
barevne odlisuje Cisla, poznamky,
funkce a text (napf. Cobalt).

10
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Vytvoreni projektu

 Jako prvni krok pro pripravu prostredi si vytvorime Projekt.

 Projekt je ,slozka“, do které se nam budou ukladat veskeré nase skripty,
objekty, nactena data a historie nasi prace.

 RStudio mlzete samoziejmé pouzivat i bez projektu, zvlast kdyz si jen rychle
potrebujete ve skriptu projet nejaky vypocet. Pro zpracovavani vyzkumnych
dat v jejich celku ovsem doporucuiji projekty pouzivat.

* Vytvorenim projektu vas provedou néasledujicich nékolik snimkau.

11
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RStudio

File wmild Debug Profile Tools Help

Q

- OR - | Go to file/function - Addins -
Console  Terminal Background Jobs
R R432 -~/
R version 4.3.2 (2023-10-31 ucrt) -- "Eye Holes"

Copyright (c) 2023 The R Foundation for Statistical Computing
Platform: x86_64-wb4-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'Ticence()' for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.

Type ‘demo()' for some demos, 'help()' for on-line help, or
"help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

=

Environment History Connections  Tutorial

-

R - "} Global Environment

Environment is empty

™ Import Dataset ~ gemi - | &

Files Plots Packages Help Viewer Presentation

G | New Folder @ NewBlank File ~ | @ Delete
/|\ Home

4 Name

.Rhistory

$RECYCLEBIN

o desktop.ini

[ Vlastni sablony Office

. Zdroje dat

b <

I Zoom

| Rename

Size

146 B

402B

R Project: (None) ~

=0

List ~ M

=

‘:;} Maore =

Modified

Apr 2, 2025, 11:45 AM

Feb 1, 2024, 2:48 PM
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¥ RStudio

New File

New Project...

Open File...

Open File in New Column...

Recent Files

Open Project...

Open Project in New Session...

Recent Projects

Import Dataset

Save
Save As..
Save All

Print...

Close
Close All

Close All Except Current

Close Project

Quit Session...

DOEe0SC

File Edit Code View Plots Session

Build Debug Profile Tools Help

tion - Addins -

—

Ctrl+0O

»

v

Ctrl+5S

Alt+Ctrl+S

Ctrl+W
Ctrl+5Shift+W
Alt+Ctrl+Shift+W

Ctrl+Q

31 ucrt) -- "Eye Holes"

‘oundation for statistical Computing

v32/x64 (64-bit)

nes with ABSOLUTELY NO WARRANTY.
-ibute it under certain conditions.
ice()' for distribution details.

act with many contributors.
more information and
e R or R packages 1in publications.

nos, "help()' for on-Tine help, or
. browser interface to help.

=

Environment  History Connections  Tutorial

-

R -

Files

E Mew Folder

#* Import Dataset -

] Global Environment =

Osmi - | &

Environment is empty

Plots Packages Help Viewer Presentation

i\ Home

4 Name

o] .Rhistory

$RECYCLE.BIN

jod desktop.ini
[ Vlastni sablony Office
[ Zdroje dat

[ Zoom

© NewBlankFile = | @ Delete

= | Rename

Size
146 B

402 B

R Project: (None) ~

=0

List - -

=0
{Q} More =

Modified
May 12, 2025, 3:45 PM

Feb 1, 2024, 2:48 PM

13
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 Vyberte slozku, do ktere jste si ulozili
data, se kterymi budeme pracovat.

Mew Project Wizard

Create Project

Mew Project Wizard
R New Directory N Back Create Project from Existing Directory
Start a project in a brand new working directary
Project working directory:
: : -~ Browse...
" Existing Directory 5
wﬁd&a Associate a project with an existing working directory
Version Control N
Checkout a project from a version control repository
Cancel
Open in new session Create Project Cancel

14
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» Vase okna by méla po vytvoreni projektu vypadat nasledovne:

File Edit Code View Plots Session Build Debug Profile Tools Help
o - Cr - y Go to file/function ~ Addins =

Console  Terminal Background Jobs

R R4.3.2 - //handyman/users/hoskovalucie2/Desktop/Data Carpentry/R/letni 3kola/

R version 4.3.2 (2023-10-31 ucrt) -- "Eye Holes"
copyright (c) 2023 The R Foundation for statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'Tlicence()' for distribution details.

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
"help.start()' for an HTML browser 1interface to help.
Type 'q()' to quit R.

Environment History Connections Tutorial

i # Import Dataset ~ | @ 89 MiB ~ 'S

R - | 7k Global Environment =

Environment is empty

Files Plots Packages Help Viewer Presentation

© | New Folder | & NewBlank File ~ © Delete =] Rename

;) More ~

handyman > users > hoskovalucie2 > Desktop » Data Carpentry ~ R

4 Name Size
.
Bl letni skola.Rproj 218B
_| newborns.txt 19.2KB

Modified

letni Zkola

2! letni kola ~

List - -

R

May 15, 2025, 12:02 PM
May 15, 2025, 11:53 AM

15
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Popis oken

 Rstudio je v zakladnim nastaveni
rozlozeno do ctyr oken.

 Predtim, nez si jednotliva okna
popiseme, je potreba abyste si
vytvorili novy prazdny R skript.

« Skript muzete vytvorit pomoci
klavesové zkratky Ci primo vyberem,
viz. obrazek vpravo.

File Edit Code View
.| OR = -

Plots Session Build Debug Profile Tools Help

Go to file/function - Addins -

@ R Script Ctrl+Shiﬂ+N_

];:I Quarto Presentation...

ir
(-}

R

(5]

PP

Quarto Document...

R Motebook
R Markdown...

Shiny Web App...
Plumber API...

Text File
C++ File

all Python Script

4] sqQL Script

&

Stan File

©] D3 Script

& R Sweave

@

@ R Documentation...

RHTML

2 (2023-10-31 ucrt) -- "Eye
2023 The R Foundation for s
64-w64-mingw32/x64 (64-bit)

ware and comes with ABSOLUT
e to redistribute it under
)" or '"licence()' for distr

rative project with many co
tors()' for more informatio
n how to cite R or R packag

for some demos, 'help()' fo
for an HTML browser interf
quit R.

16
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@ letni skola - RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help

Programme

Q- - | &= Go to file/function - Addins -
@ | Untitled?
’ | [)Source onSave | & A -
1
skript
1:1 (Top Level) =

Console  Terminal Background Jobs

R R4.3.2 - /fhandyman/users/hoskovalucie2/Desktop/Data Carpentry/R/letni kola/
YOU 4are welicome TO redlstripute 1T unader certailn conaitions.

Type 'license()' or 'licence()' for distribution details.

R is a collaborative project with many contributors.
Type ‘contributors()' for more information and

'citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'"help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

>

#Run | v

Bl letni 2kola ~

- Environment History Connections Tutorial -

2 . 4 B
™ Source ~ =4 | * Import Dataset - O samiB - ¥ List = -

R - 1 Global Environment «

Environment is empty

globalni prostredi

Files Plots Packages Help Viewer Presentation =D

{t' New Folder & New Blank File = @ Delete = | Rename {a' More =

konzole

/ > handyman > users > hoskovalucie2 > Desktop > Data Carpentry » R > letni Skola R
A Name Size Modified

Tt .

Bl letni tkola.Rproj 2188 May 15, 2025, 12:02 PM

R Script £ _| newborns.txt 1.2 KB May 15, 2025, 11:53 AM

=0
multifunkcni okno
= »

17
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« Skript
 zde pisete kod
« Konzole
« zde vidite vysledky kédu a programové oznameni (napf. Error)

 Globalni prostredi
« seznam nactenych dat a prifazenych objektu

» Multifunkéni okno
* Files: seznam souboru v directory ve kterém pracujete
* Plots: vytvorené grafy
 Packages: balicky (pluginy)
« Help: napoveda

18
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Klavesové zkratky

« K psani kédu budete potrebovat umét napsat nékolik specifickych symbolu.

« Zde muzete najit jejich seznam spolecné s klavesovymi zkratkami pro
Windows s ceskou klavesnici.

« Doporucuji si psani symbolu vyzkouset a béhem skoleni mit tento seznam po
ruce.

« Pokud pouzivate jinou klavesnici a symboly proto maji jiné zkratky, doporucuiji
vam vytvorit si vlastni verzi seznamu zkratek.

19
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Klavesoveé zkratky

Symbol Zkratka Symbol Zkratka
# Alt + X > Alt + .
S Alt + < Alt +,
& Alt + ¢ {} Alt + b/n
~ Alt + + [] Alt + f/g
| Alt + w A Alt + 94




R pro analyzu
vedeckych dat

Lucie Hoskova




Odkaz na prezentaci
https://tinyurl.com/EOSC-RproDS



Organizace

e bloky 4 x 45 minut

1. Uvod prace s R a Rstudiem

2. Nahravani dat a manipulace s dataframe

3. Statisticka analyza a testovani hypotéz

4. Vizualizace
e kombinace code-along v RStudiu a prezentace
e mock-up realnych situaci prace s daty

e doplnujici otazky na konci bloku



1. blok

e zakladnitypy hodnotv R

e operatory

e spusteni kodu

e komentare a pravidla psani kodu
e vytvoreni objektu

e funkce, balicky

e typy objektu



Typy objektu

e Skalar

= objekt obsahujici pouze a prave jednu hodnotu

skl <= 5; skl

sk2 <= "ID"; skZ2
[l] nTp"

e Vektor

= objekt slozeny z x skalaru stejného typu hodnot

= jednorozmerny objekt

Funkce c() vytvori vektor z vlozenych hodnot ™.

cisla <- c¢(5, 8, 11),; cisla



popisky <- c("ID", "No.", "Age"); popisky

[l] "ID" "NO. " "Age"

Vice typu hodnot ve vektoru vede k nucené konverzi na
character

mix <- c("ID", 2, TRUE); mix
[l] "ID" "2" "TRUE"

is.character (mix)

c(skl, sk2) #muzeme kombinovat i objekty

[1] "5" "ID"
e Data frame

= dvojrozmérny objekt slozeny z vektoru stejné délky

df <- data.frame(cisla, popisky, mix); df

cisla popisky mix
1 5 ID ID
2 8 No. 2
3 11 Age TRUE



Jaka je struktura dataframe? Z jakych vektoru se sklada?

str (df)
'data.frame': 3 obs. of 3 wvariables:
S cisla : num 5 8 11
$ popisky: chr "ID" "No." "Age"

$ mix : chr "ID"™ "2" "TRUE"



CVICENI

1. Prekryvaji se nejaka Cisla v sekvencich 8:20 a 5:127

2. Vytvorte alespon dvémi zpusoby Ciselnouradu1122334,



RESENI
1. Prekryvaji se nejaka Cisla v sekvencich 8:20 a 5:127

5:12 %1n%s 8:20
[1] FALSE FALSE FALSE TRUE TRUE TRUE TRUE TRUE

2. Vytvorte alespon dvémi zpusoby Ciselnouradu1122334,

rep(l:4, each = 2, length.out = 7)
(1] 1 1 2 2 3 3 4

c(1,1,2,2,3,3,4)
(1] 1 1 2 2 3 3 4

c(rep(l:3, each = 2), 4)
(1] 1 1 2 2 3 3 4



2. blok

e nacteni dat

e prace s dataframe
e faktory

e vybéerdat

e balicek dplyr

e Uprava dataframe



Nacteni dat

Nacteni tabulkového datasetu do R se provadi pomoci
read.table funkci.

e read.delim() pro tabulatorem oddélené hodnoty

e read.csv() pro CSV soubory

Nacteme si zkusebni dataset newborns.txt.

data <- read.delim("newborns.txt", header = TRUE, sep = "\t", dec =

Neslo by to jednoduseji?

data?2 <- read.delim("newborns.txt")

Nacetli se datasety stejne? Proc?

identical (data, data?)



Popis a struktura datasetu

str (data)

'data.frame':

S

$
S
S

edu.M
prch.N
sex.C
welght.C:

int
int
chr
int

1402 obs. of 4 wvariables:
2 221321221
O000O0O0O12000
"m" llm" "f" "m"

3470 3240 2980 3280 3030 3650 4080 3040 3070 3110

>




edu.M: vzdelani matky

= 1:zakladni

m 2: stredoskolské bez maturity

= 3: stredoskolské s maturitou

= 4: vysokoskolské

prch.N: pocet biologickych starsich sourozencu
sex.C: pohlavi ditéte

= M: muz

= f: zena

weight.C: porodni hmotnost ditéte v gramech

>



Faktory

Kategorialni data lze v R zapsat ve specifickém data typu -
faktoru.

data$sex.C <- as.factor (dataSsex.C)
levels (dataSsex.C)

[l] "f" "m"
str (data)
'data.frame': 1402 obs. of 4 wvariables
S edu.M : int 2 2 21 3 2122 1 ..
$ prch.N : int 0 0 0 0 0O 1 2 00 0 ...
S sex.C : Factor w/ 2 levels "f","m": 2 2 1 2 2 21112 ...
$ weight.C: int 3470 3240 2980 3280 3030 3650 4080 3040 3070 3110 ...

R umoznuje konverzi dat na faktory a zaroven prejmenovani
urovni.

dataSedu.M <- factor (data$edu.M, labels = c("zZsS", "ss", "SSm", "VS"
levels (dataSedu.M)
[l] "ZS" "SS" "SSm" "VS"

head (data)



o U x W DN -

edu.M prch.N sex.C weight.C

SS
SS
SS
ZS
SSm
SS

0

O O O O

m

3 3 3 rh 3

3470
3240
2980
3280
3030
3650



Vybér dat z objektu pomoci base R

V base R jsou dva hlavni zpusoby vybéru dat.

e vybér pomoci []
= objekt[urceni vybéru]
vektor <- 2:30; wvektor
[1] 2 3 4 5 o6 7 8 9 10 11 12 13 14 15 10 17 18 19 20 21 22 23 24

[20] 27 28 29 30
vektor[3]
[1] 4

Pri pouziti [ | je potrfeba specifikovat jakou cast chcete
vybrat u kazdé dimenze. Dataframe je napriklad
dvojrozmérny objekt (ma radky a sloupce), je proto
potreba definovat vybér u obojiho.



[1] 3470

data[l, 4] #1.

radek, 4. sloupec

datal[c (1, 5, 7),4]
[1] 3470 3030 4080

data[l:3, 1 #1

.— 3. radek, vsechny sloupce

edu.M prch.N sex.C weight.C

1 SS
2 SS
3 SS

0 m 3470
0 m 3240
0 f 2980

datal[2, -1] #2.

prch.N sex.C weight.C

2 0

m 3240

radek, vsechny sloupce krome 1.

Lze pouzit i jména sloupcli.

datal[l:3, c("edu.M", "weight.C")]

edu.M weight.C

1 SS

2 SS

3 SS
edu.M

1 SS

2 SS

3470
3240
2980

data["edu.M"]

#subset pouze s jednou dimenzi u dataframe vzdy vra



O J o U1 >

9

10
11
12
13
14

4S
SSm
SS
4S
SS
SS
4S
SSm
SSm
VA
AS

e vybér pomoci $

= objektSnazev sloupce

O s N O oo JO NP —
U‘IHQ(.A)LOU"II—‘\IU)LOU'I:

L T s T e B |

SS
SS
SS
AS
yAS
ZS
ZS
ZS
A
yAS
A
25

dataSedu.M

SS
ZS
SSm
7S
7S
7S
ZS
SS
ZS
ZS
7S
7S

SS
AS
AS
AS
AS
ZS
ZS
AS
SS
AS
AS
ZS

ZS
45
SS
45
45
Z5
Z5
ZS
45
45
45
45

SSm
SS
SSm
SS
4S
4S
SS
SSm
4S
45
45
4S

SS
SS
45
SS
ASS
25
SS
SS
SS
45
ASS
25

2S
SSm
2S
SS
2S
ZS
ZS
2S
2S
2S
2S
ZS

SS
ZS
SSm
ZS
7S
ZS
7S
SS
SS
ZS
ZS
7S

SS
45
45
SS
45
SS
SS
SS
45
45
45
A

ZS
SSm
ZS
ZS
ZS
ZS
ZS
ZS
ZS
ZS
ZS
ZS

SSm
SSm
ZS
SS
SS
SS
ZS
ZS
SS
ZS
ZS
ZS

SSm
ZS
ZS
SS
ZS
SSm
SS
ZS
ZS
%S
ZS
ZS

ZS
ZS
SSm
SS
ZS
SS
ZS
SS
ZS
ZS
ZS
ZS

A
AS
SS
yAS
25
ZS
SS
SS
yAS
25
SS
ZS



[169] ZS AS 45 45 AS AN VAS AS 45 VAS 45 AS SSm 4S5
[183] ZS 4S5 SS 45 VAN AN SS AS 45 SS 4S AS A 45
[197] ZS 2S SSm SS VAN VA VAS SSm ZS VAN 45 SS SS AS

Rozdil mezi vysledky vybéru

e $ vrati vektor obsahujici hodnoty vybraného sloupce
= sloupec musi mit jasné urcené jmeéno

= nelze vybirat radky

VA" A 4

e [ ]vrati cast objektu obsahujici vybrané hodnoty

= zachovava si pritom vlastnosti objektu

identical (data["edu.M"], dataSedu.M)
[1] FALSE

mode (data$edu.M)
[1] "numeric"

mode (data["edu.M"])
[1] "list"



Tyto znalosti pak [ze pouzit k vybéru specifickych hodnot.

data[data$edu.M == "ZS", ]
edu.M prch.N sex.C weight.C
4 ZS 0 m 3280
7 ZS 2 f 4080
10 ZS 0 m 3110
13 ZS 1 m 2940
14 ZS 0 f 1550
16 ZS 1 f 1960
17 ZS 0 f 2910
18 ZS 0 f 3670
22 ZS 1 f 2660
23 ZS 2 f 2550
26 ZS 1 f 2540
277 ZS 0 m 3170
28 ZS 0 m 2970
31 ZS 1 f 2160
data[dataSedu.M == "ZS" & dataSprch.N >= 2, c("sex.C", "weight.C"
sex.C weight.C
7 f 4080
23 f 2550
35 m 2480
87 f 3140
91 f 3040
182 m 2710
186 m 2780
187 m 2190



205
2077
210
220
235
239

Hh Hh o BB

3670
2390
2540
2850
3430
1590



Vybér dat z objektu pomoci balicku
1dplyr;}

Balicek dplyr je soucasti balicku tidyverse, balicek dplyr jsme
si nainstalovali béhem prvniho bloku.

library (dplyr)

Umoznuje vybér pomoci jednodussich prikazu nez téch, které
pozaduje base R.

select (data, edu.M, sex.C)

edu.M sex.C
SS m
SS
SS
2S
SSm
SS
ZS
SS
SS

W 0O J o U b W DN
Hh Hh Hh 8 83 3 +h 3



10 Z2S m
11 SSm f
12 SSm m
13 ZS m
14 7.Q f

Dokaze také provést vybeér dle specifickych podminek.

filter (data, edu.M == "SS", weight.C > 1500)

edu.M prch.N sex.C weight.C
1 SS 0 m 3470
2 SS 0 m 3240
3 SS 0 f 2980
4 SS 1 m 3650
5 SS 0 f 3040
6 SS 0 f 3070
7 SS 0 m 2040
8 SS 0 m 2790
9 SS 0 m 3490
10 SS 1 m 2460
11 SS 1 m 2350
12 SS 0 f 3340
13 SS 0 f 4060
14 SS 0 m 3770

Co vSechno balicek zvladne?

help (package = dplyr)






Uprava datasetu

K dataframe je také mozno udaje pridavat. Vytvorme se
sloupec weight.K, ktery bude obsahovat zda se porodni vaha
novorozence nachazela v norme, Ci zda byla vysoka ci nizka.

e nizka: weight. C <2500
e norma: 2500 <= weight.C <= 4200
e vysoka: weight.C>4200

dataSweight.K[dataSweight.C < 2500] <- "nizka"
dataSweight.K[dataSweight.C >= 2500 & dataSweight.C <= 4200] <-
dataSweight.K[dataSweight.C > 4200] <- "vysoka"

head (data)
edu.M prch.N sex.C weight.C weight.K
1 SS 0 m 3470 norma
2 SS 0 m 3240 norma
3 SS 0 f 2980 norma
4 ZS 0 m 3280 norma

"na



5 SSm 0 m 3030 norma
0 SS 1 m 3650 norma

Hodnoty si prevedeme na faktor.

datas$weight.K <- as.factor (dataSweight.K)

summary (data) #shrn mi objekt data

edu.M prch.N sex.C weight.C weight.K
2SS 420 Min. :0.0000 f:673 Min. : 580 nizka : 272
SS :451 1st Qu.:0.0000 m:729 1st Qu.:2670 norma :1080
SSm :437 Median :1.0000 Median :3170 vysoka: 44
VS : 81 Mean :0.9492 Mean :3071 NA's 6
NA's: 13 3rd Qu.:1.0000 3rd Qu.:3560
Max. :9.0000 Max. :4970
NA's :5 NA's %)

V summary vidime, ze dataframe ma v sobé jedince s
chybéjicimi hodnotami. Vytvorime si proto soubor Cisté s
uplnymi udaiji.

data <- na.omit (data)

summary (data)

edu.M prch.N sex.C weight.C weight.K
Z2S 417 Min. :0.0000 f:662 Min. : 580 nizka : 266
SS :448 1st Qu.:0.0000 m:719 1st Qu.:2680 norma :1071
SSm:435 Median :1.0000 Median :3170 vysoka: 44



VS

81

Mean :0.9428
3rd Qu.:1.0000
Max. :9.0000

Mean :3078
3rd Qu.:3570
Max. :4970



CVICENI

Vyberte data pro vsechny chlapce, kteri se narodili s porodni
vahou mezi 2000 a 2200 gramy (vCetné) matkam prvorodickam
s nizSim stupnem vzdeélani nez je vysokoskolsky titul.



RESENI
Prvni moznost

data[dataSweight.C %in% 2000:2200 & #vaha v intervalu 2000:2200

data$sex.C == "m" & #chlapci
dataSedu.M != "VS" & #vzdelani krome VS
dataSprch.N == 0,] #0 starsich sourozencu

edu.M prch.N sex.C weight.C weight.K

15 SS 0 m 2040 nizka
290 SS 0 m 2120 nizka
299 SSm 0 m 2180 nizka
398 SS 0 m 2010 nizka
403 SSm 0 m 2190 nizka
832 SSm 0 m 2150 nizka
842 Z2S 0 m 2160 nizka
850 ZS 0 m 2020 nizka
961 SSm 0 m 2090 nizka
1290 SSm 0 m 2170 nizka

Druha moznost

data[dataSweight.C >= 2000 & #vaha >= 2000
dataSweight.C <= 2200 & #vaha <= 2200
dataSsex.C == "m" &



15

290
299
398
403
832
842
850
961
129

Treti moznost

O J oy U b W DN

dataSedu.M %in% c("zSsS",

edu.M prch.N sex.C weight.C weight.K

SS
SS
SSm
SS
SSm
SSm
4S
4S
SSm
0 SSm

filter (data,

0

O O OO O oo o o

m

23 33 333 3 3

dataSprch.N == 0, ]
2040 nizka
2120 nizka
2180 nizka
2010 nizka
2190 nizka
2150 nizka
2160 nizka
2020 nizka
2090 nizka
2170 nizka

"SS",

weight.C $in% 2000:2200,

edu.M prch.N sex.C weight.C weight.K

SS
SS
SSm
SS
SSm
SSm
4S
4S

0

O O O O O o O

sex.C == "m",
edu.M != "V3s",
prch.N == 0)
m 2040

m 2120

m 2180

m 2010

m 2190

m 2150

m 2160

m 2020

nizka
nizka
nizka
nizka
nizka
nizka
nizka
nizka

" SSm" )

& #vycet vsech vzc



9 SSm 0 m 2090 nizka
10 SSm 0 m 2170 nizka

Jakeé jsou mezi vysledky rozdily? Kdy je lepsi pouzit ktery
pristup?



3. blok

e popisna statistika

e dplyr::summarise

e dplyr:group_by()
® pipes
e analyza nominalnich dat

e analyza ordinalnich dat

e analyza intervalovych dat



Popisna statistika

Jakymi ruznymi zplsoby muzeme ziskat zakladni statistické
udaje o objektu? Zname jiz funkci summary().

summary (data)

edu.M prch.N sex.C weight.C welight.K
2S 417 Min. :0.0000 f:662 Min. : 580 nizka : 266
SS :448 1st Qu.:0.0000 m:719 1st Qu.:2680 norma :1071
SSm:435 Median :1.0000 Median :3170 vysoka: 44
VS : 81 Mean :0.9428 Mean :3078

3rd Qu.:1.0000 3rd Qu.:3570

Max. :9.0000 Max. :4970

Jak muzeme tyto udaje ziskat individualne? Ukazme si to
pomoci sloupce weight.C.

mean (dataSweight.C) #prumer
[1] 3078.027

min (dataSweight.C) #minimum
[1] 580

max (dataSweight.C) #maximum



[1] 4970
median (data$weight.C) #median
[1] 3170
quantile (data$weight.C, type = 2) #kvartily

0% 25% 50% 75% 100%
580 2680 3170 3570 4970

quantile (data$weight.C, probs = 0.25, type = 2) #pouze prvni kvarti

25%
2680

IQR (dataSweight.C, type = 2) #interkvartilove rozpeti
[1] 890

Funkce summary nam ukaze i zastoupeni jednotlivych faktoru
u slupcu s kategorickymi hodnotami. Stejny vysledek
dostaneme i pomoci funkce table().

table (dataSedu.M)

ZS SS SSm VS
417 448 435 81

table (dataSedu.M, data$sex.C)



zS 190 227
SS 212 236
SSm 212 223
VS 48 33

Tato funkce vytvori kontingencni tabulku absolutnich cetnosti
faktoru vybranych hodnot.

Vypocet poctu zastoupeni muzeme provést i jednotlivé, a to
funkci sum().

sum(dataSedu.M == "zS")
[1] 417

Funkce sum() spocita kolikrat se objevi x vdaném datovém
objektu.

Podobnou tabulku jako dostaneme z table() si poté muzeme
vytvorit pomoci funkce data.frame().

tabulka cetnosti edu.M <- data.frame (sum(dataSedu.M == "Zs"),
sum (dataSedu.M == "3S3S"),
sum (dataSedu.M == "SSm"),

sum (data$edu.M == "VS")); tabulka cetnosti edu.M



sum.data.edu.M..... ZS.. sum.data.edu.M..... SS.. sum.data.edu.M..... SSm. .
1 417 448 435
sum.data.edu.M..... VS..
1 81

Tato funkce vytvori dataframe, kdy po sloupcich spoji vlozené
objekty. Pokud bychom chtéli spojit objekty po radcich,
muzeme pouzit funkci rbind.data.frame().

Vidime, Zze R automaticky vygenerovalo nazvy sloupcti na
zakladé jejich vlastnosti. Pro lepsi prehled si proto sloupce
prejmenujeme, a to pomoci funkce colnames().

colnames (tabulka cetnosti edu.M) <- c("zs", "ss", "SSm", "VS")
Podobnou funkci ma u radku funkce row.names().

Této potrebé prejmenovavani se da vyhnout tak, ze do funkce
data.frame() rovnou vlozime pojmenované objekty.

ZS <- sum(dataSedu.M == "7z3S")
SS <- sum(dataSedu.M == "SS")
SSm <- sum(dataSedu.M == "SSm")

VS <- sum(dataSedu.M == "V3S")



data.frame (ZS, SS, SSm, VS)

ZS SS SSm VS
1 417 448 435 81



dplyr::summarise

K vytvareni popisnych tabulek lze také pouzit funkci z balicku
dplyr, summarise(). Pro pouziti funkce musite mit bud
aktivovanou knihovnu balicku (jako jiz mame), nebo funkci
muzete zavolat primo bez aktivace knihovny pomoci
dplyr::summarise().

dplyr::summarise (data, prumer vahy = mean(weight.C),
max sourozencu = max (prch.N))

prumer vahy max sourozencu
1 3078.027 9

Funkce umoznuje vytvaret dataframe pomoci pojmenovani
statistickych funkci aplikovanych na hodnoty definovaného
objektu.

Pro vice informaci o tom, co vse funkce dokaze, si muzete

>



dplyr::group_by()

Pri praci s funkci summarise se muzete setkat se situaci, kdy
oyste radi rozdélili vysledny dataframe podle urcitych
Kategorii. K tomu slouzi funkce group_by().

m vzdelani <- group by(data, edu.M)

Funkce sama objekt nezmeni, ale pri kombinaci s funkci
summarise umozni rozdeéleni statistickych analyz dle kategorii
definovanych v group_by.

summarise (m vzdelani, prumer vahy = mean(weight.C),
max sourozencu = max (prch.N))

# A tibble: 4 x 3
edu.M prumer vahy max sourozencu

<fct> <dbl> <int>
1 zS 2931. 9
2 SS 3128. 6
3 SSm 3153. 4
4 VS 3157. 3



Pipes

Je mozné, ze budete provadeét analyzu na vybéru z vybéru z
vybéru datasetu, jako se stalo v prechozich kapitolach. Jak si
praci usnadnite, abyste nemuseli stale ukladat dalsi a dalsi
objekty? Pouzitim takzvaného operatoru pipe %>%. Jeho
funkce bud ukazana na nasledujicim koédu, jednou napsaném
bez pouziti operatoru a jednou s nim:

matka 7ZS <- filter(data, edu.M == "Z35")
vaha srovnana <- arrange (matka 7ZS, weight.C)
head (vaha srovnana, 595)

edu.M prch.N sex.C weight.C weight.K

1 Z2S 0 f 750 nizka
2 Z2S 2 m 970 nizka
3 ZS 0 f 970 nizka
4 ZS 0 m 1190 nizka
5 ZS 0 m 1210 nizka



V tomto priklade se setkavame s novou funkci dplyr::arrange(),
ktera seradi data v X podle udaju v Xa od nejnizsi hodnoty po

v vV 7/

nejvyssi.

data %>%
filter (edu.M == "zZ3S") %>%
arrange (weight.C) %>%
head (5)

edu.M prch.N sex.C weight.C weight.K

1 ZS 0 f 750 nizka
2 ZS 2 m 970 nizka
3 ZS 0 f 970 nizka
4 ZS 0 m 1190 nizka
5 ZS 0 m 1210 nizka



CVICENI

Spocitejte, jaky je median a IQR vahy novorozencu, jejichz
matky maji uz alespon jednoho potomka a dosahly nanejvyse
stredniho vzdelani s maturitou. Berte ohled na pohlauvi.
Vysledky ulozte do tabulky.



Reseni - prvni moznost

chlapci <- filter(data, prch.N >= 1,
edu.M != "VS", sex.C == "m")

divky <- filter(data, prch.N >= 1,
edu.M !'= "VS", sex.C == "f")

median chlapci <- median (chlapciSweight.C)
IOR chlapci <- IQR(chlapciSweight.C, type = 2)

median divky <- median (divkySweight.C)
IQR divky <- IQR(divkySweight.C, type = 2)

data.frame (median chlapci,
IQR chlapci,
median divky,
IQR divky)

median chlapci IQR chlapci median divky IQR divky
1 3290 860 3155 830



Reseni - druha moznost

data %>% group by (sex.C) %>%
filter (prch.N >= 1, edu.M != "VS") 3%>%
summarise (median = median (weight.C),

IQR = IQR(weight.C, type

# A tibble: 2 x 3

sex.C median IOR
<fct> <dbl> <dbl>
1 £ 3155 830

2 m 3290 860

2))



Analyza dat

Poté co jste si upravili dataset a seznamili jste se s nim, tak na
ném muzete provadét ruzné analyzy.

Nominalni data
e kvalitativni data

e barva oci, typ publikace

e nelze je hierarchicky porovnavat

Ordinalni



e kvalitativni data
e poradinarozenijedincu, znamky ve Skole
e nelze urcit miru rozdilu mezi stupni

Intervalova

e kvantitativni data

e po sobé jdoucidata sjasnymiintervaly

e vyska, pocet déti



Analyza nominalnich dat

Crameruv koeficient
<0:1>

e 0: nizka zavislost
e 1:vysoka zavislost

porovnani <- table(data$sex.C, data$Sedu.M)
lsr::cramersV (porovnani) #crameruv koeficient

[1] 0.06183871

chisqg.test (porovnani) #ziskani p-value

Pearson's Chi-squared test

data: porovnani
X-squared = 5.281, df = 3, p-value = 0.1523



Pozor! Funkce cramersV je urcena specificky k porovnavani
kontingencnich tabulek!

Mezi vzdélanim matky pohlavim ditéte je pouze velmi nizka
statisticky nevyznamna zavislost.



Analyza ordinalnich dat

Spearmanuv korelacni koeficient
<-1:1>

e -1: nizka prima zavislost

e 1:vysoka prima zavislost

Lze jej pouzit i pri porovnavani ordinalnich a intervalovych
dat, protoze je postaveny na provnavani hodnot s jasnymi
rozestupy - napriklad prvni stupen je presné o jednu hodnotu
nize nez druhy a 99.8 je presne o dvé hodnoty nize nez 100.

cor.test (data$prch.N, dataSweight.C, method = "spearman")

Spearman's rank correlation rho

data: dataSprch.N and data$weight.C



S = 418267338, p-value = 0.07985
alternative hypothesis: true rho is not equal to O

sample estimates:
rho
0.04715031

Mezi poctem starsich sourozencl a porodni hmotnosti je jen
velmi nizka prima zavislost.

vV V7 e

Vzhledem k p-value vyssi jak 0.05 muzeme prohlasit, ze velmi
nizka zavislost mezi poctem starsich sourozencu a porodni
hmotnosti je statisticky nevyznamna.



Analyza intervalovych dat

Pearsonuv korelacni koeficient
<0:1>

e 0: nizka prima zavislost

e 1:vysoka prima zavislost

Jelikoz nas dataset neobsahuje dvoje intervalova data k
porovnani, pouzijeme testovaci dataset trees ktery je v balicku
base R.

head (trees)

Girth Height Volume

1 8.3 70 10.3
2 8.6 65 10.3
3 8.8 63 10.2
4 10.5 72 lo.4



5 10.7 81 18.8
6 10.8 83 19.7

cor.test (trees$SGirth, trees$Height, method = "pearson")

Pearson's product-moment correlation

data: trees$Girth and trees$Height
t = 3.2722, df = 29, p-value = 0.002758
alternative hypothesis: true correlation is not equal to O
95 percent confidence interval:
0.2021327 0.7378538
sample estimates:

cor
0.5192801

Lze pouzit i bez urceni argumentu method, jelikoz Pearson se
bere jako baseline.

cor.test (trees$Girth, treesS$SHeight)

Pearson's product-moment correlation

data: trees$Girth and treesSHeight
t = 3.2722, df = 29, p-value = 0.002758
alternative hypothesis: true correlation is not equal to O
95 percent confidence interval:
0.2021327 0.7378538
sample estimates:



cor
0.5192801

Mezi obvodem a vyskou kmene stromu v datasetu je stredné
pozitivni zavislost.

Vzhledem k tomu ze p-value < 0.05 muzeme fict ze zavislost
mezi hodnotami je statisticky vyznamna.



4. blok

e Uvod dovizualizacevR
e balicek ggplot2

e barplot

® histogram
e boxplot

e scatterplot



Vizualizace v R

R je schopné provadet rozlicné typy datovych vizualizaci, od
jendoduchych histogramu

library (ggplot?2)

ggplot (mtcars, aes(x = mpg, fill = factor(cyl))) +
geom histogram(binwidth = 2, color = "black", alpha = 0.7) +
scale fill manual (values = c("4" = "skyblue", "6" = "orange", "
labs(title = "Histogram of Miles Per Gallon (mpg)",
x = "Miles Per Gallon (mpg)",
y = "Frequency",
fill = "Number of Cylinders") +
theme minimal () +
theme (plot.title = element text (hjust = 0.5, size = 20, face =
axis.title = element text(size = 14),

legend.position = "top")

>




>

Histogram of Miles Per Gallon (mpg)
Number of Cylinders - 4 - 6 - 8

w

Frequency

10 15 20 25 30 35

Miles Per Gallon (mpg)

heatmap

[ 1 heatmap (as.matrix (mtcars), scale = "column", col = heat.colors (25




cyl
am
Vs
carb

0o 3D grafy.

drat
gear

Porsche 914-2
Volvo 142E

Lotus Europa
Merc 280C
Mazda RX4
Ferrari Dino

Fiat X1-9

Honda Civic

Merc 450SE
Dodge Challenger
Homet 4 Drive
Duster 360

Ford Pantera L
Homet Sportabout
Lincoln Continental
Maserati Bora

1 library(rgl)
2
2w <= rvrnorm(100)

>



{ggplot2}

Zapis kodu v ggplot2 je rozdéeleno do tri zakladnich casti.

1. data: definice dat které jsou vizualizovany

2. (aes): mapovani mezi hodnotami v datsetu a vizualni styl
3. geom(): Cast definujici jaky typ vizualizace ma byt vytvorena.
Tyto Casti jsou ty zakladni, které jsou k fungovani ggplot

nutné, ale je mozné k nim pridat nepreberné mnozstvi dalsich
podfunkci, které tak mohou dale vizualizaci vysperkovat.



Barplot

Urceny k porovnavani jednotlivych kategorii a jejich variant.

library (ggplot?2)

ggplot (data = data) +
aes(x = edu.M) + #y neni definovano tim padem R secte jednotlive
geom bar () #vykresli jako barplot



count

400 -
300 -
200 -
100 -
0- -
zs ss ssm s

edu.M

ggplot umoznuje i dalsi vizualni upresneni grafu.

ggplot (data = data) +
aes(x = edu.M) +
geom bar (width = 0.5, #sire sloupcu
color="darkblue", #obrys sloupcu
fill=rgb(0.1,0.8,0.1,0.7)) + #vypln sloupcu
#rgb funkce k urceni specificke barvy



7 coord flip() + #otoceni na sirku
8 theme minimal () #zmena vizualu pozadi
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Barplot je mozné taky rozdelit podle jednotlivych skupin.

1 ggplot(data = data,

2 aes(x = edu.M, #vizualizuj edu.M

3 fill = sex.C)) + #barevna vypln bude podle sex.C

4 geom bar (position = position dodge()) + #at jsou skupiny vedle sebe
5 #bez position na sobe




labs (title="Poclty matek dle vzdéldni a pohlavi novorozencu",

x="Uroven vzd&lani", y = "Po&et", fill = "pohlavi") #popi

Poéet

200-

150 -

100 -

50-

O_

Pocty matek dle vzdélani a pohlavi novorozencu

pohlavi
K
B

ZS SS SSm VS
Uroven vzdélani



Histogram

Urceny k vizualizaci rozlozeni ¢etnosti veliCiny.

ggplot (data) +
aes (x = weight.C)+

geom histogram(color = "black", fill = "white")
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50-

1000 2000 3000 4000 5000
weight.C



R automaticky vybere pocet sloupcu. Ten si ovsem muzeme
upravit, a to pomoci Sturgessova pravidla.

round (1 + 3.3 * loglO(length (dataSweight.C)))

#1ogl0 (pocet hodnot)

Vytvorime si histogram znovu se spravhym poctem sloupcu a
rovnou si k nému pridame vizualizaci hustoty a prumérnou
hodnotu.

ggplot (data) +
aes (x = weight.C) +
geom histogram(aes (y after stat(density)), #aes prvni cast ko
color "black", fill = "white", bins = 11) + #Db
geom density(alpha=.2, #prusvitnst
fill="#FF6666") + #barva vyplne
geom vline (aes (xintercept = mean(weight.C)), #urcenili prumeru
color = "blue", #barva linie
linetype = "dashed", #typ linie
linewidth = 1) #velikost linie
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Muzeme vytvaret i navzajem prekryvajici se histogramy.
VSimnéte si, ze spousta argumentu se nam opakuje napfric
grafy (napriklad, color, fill, etc).
ggplot (data,
aes (x = weight.C, fill = sex.C)) +

geom histogram(bins = 11,
alpha = 0.4,



5 position = position identity()) + #nemen pozici
6 theme (legend.position = "top") #chceme legendu nad grafem

sex.C . f . m
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150 -

count

50-

0 1000 2000 3000 4000 5000
weight.C

Skupiny ale také muzeme rozlozit na vice grafu.

1 ggplot(data,

2 aes (x = weight.C)) +

3 geom histogram(bins = 11, fill = "pink", color = "red") +

4 facet grid(sex.C ~ .) #rozdel dle kategorie sex.C do dvou grafu
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Boxplot

Urceny k vizualizaci rozlozeni kvantitativnich dat. Specifikuje
median, IQR, minimum, maximum a odchylky nad intervalem

spolehlivosti.

ggplot (data) +
aes(x = sex.C, #jak bude dle sex.C

y = weight.C, #vypadat rozlozeni weight.C?
fill = sex.C) +
geom boxplot ()
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Muzeme si také vizualizovat jednotlivé hodnoty primo na
boxplotu.

1 ggplot(data) +

2 aes(x = sex.C, #jak bude dle sex.C

3 vy = weight.C, #vypadat rozlozeni weight.C?
4 fill = sex.C) +

5 geom boxplot (notch = TRUE) + #pridame zarez
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. 3000 -
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geom jitter (shape = 17,

position =

position jitter (0.2))

sex.C

#jaky ma byt tvar bodu

#jak daleko od

stredu



Scatterplot

Slouzi k porovnavani dvou kvantitativnich hodnot.

ggplot (data = trees)+

aes(x = Girth, y = Height)+
geom point (shape = 17)
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Height

Muzeme si upresnit, aby velikost bodu byla zavisla na jiné
promenné.

80-

70~

ggplot (data trees) +

aes (x Girth, vy = Height)+
geom point (aes(size = Volume),

shape = 17)
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Taktéz je mozné znazornit si graficky regresni linii (pokud
jsou data linearne zavisla).

ggplot (data = trees) +

aes(x = Girth, y = Height)
geom_point () +

geom smooth (method = "loess",

level = 0.95)

+

#mame malo hodnot,
#interval spolehlivosti

proto minimum

100 -

90-

70~

60 -
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Je mozné scatterplot taky vyjadrit pomoci hustoty.

1 graf <- ggplot(data = trees) +
2 aes (x = Girth, y = Height) +
3 geom point () +

4 geom density 2d(); graf

80-
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705




Ulozeni grafu

Graf si mlzete ulzit bud skrz okno Plots, a nebo pomoci kodu.

ggsave (plot = graf,
filename = "ukazka grafu.jpg",
width = 10,
height = 5,
units = "cm")



CVICENI

Vytvorte vizualizaci vahy novorozencu s maximalné jednim
starsim sourozencem s ohledem na jejich pohlavi. Prejmenujte

legendu, popisky os a pojmenujte graf.



RESENI - prvni moznost

sourozenci <- select (data, prch.N, weight.C, sex.C) $%>%
filter (prch.N <=1)

ggplot (sourozenci,
aes (x = weight.C, fill = sex.C)) +

geom histogram(bins = 11,
alpha = 0.4,
position = position identity()) +
labs (title = "Porodni vaha novorozenct s Zadnym a jednim starsi
x = "Porodni vaha (g)", y = "Pocet jedincu", fill = "pohlsc

facet grid(prch.N ~ .)

Porodni véaha novorozencl s Zadnym a jednim star§im sourozencem
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RESENI - druha moznost

1 ggplot (sourozenci,

2 aes (x = weight.C, fill = sex.C)) +

3 geom histogram(bins = 11,

4 alpha = 0.4,

5 position = position identity()) +

6 labs (title = "Porodni vdha novorozenct s zadnym a jednim starsi
7 x = "Porodni vaha (g)", y = "PocCet jedincu", fill = "pohlsc

Porodni vaha novorozencil s Zaédnym a jednim star§im sourozencem

150 - .”
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Co dal?
Rozcestnik ale uplné na vsechno
The Big Book of R



Knihy (online)
R for Data Science
R Graphics Cookbook

Hands-on Programming with R




Balicky
tidyverse

goplot2



Cheatsheets

base R, base R no.2

dplyr
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lucie.hoskova@ruk.cuni.cz

* 4k

:*.. Spolufinancovano |\I<$r M U N I Cesnet VSB TECHNICKA | ITAINNOVATIONS Registraéni &islo IPs EOSC-CZ
ICS

i [{,|| UNIVERZITA NARODNI SUPERPOCITACOVE
*,..* | Evropskou unii 1" osTRAVA AaE 2.02.01.01/00/22_004/0007682

MINISTERSTVO SKOLSTVI, -.Ill..
MLADEZE A TELOVYCHOVY




