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Harmonogram

0. Organizace kurzu

1. Konceptualni predstaveni jazyka R

2. Instalace R a Rstudio, orientace v prostredi Rstudio, uvod do
psani kodu v R

3. Zakladni operace - aritmetika, prirazovani promennych, zjiStovani
tridy promennych




Organizace kurzu

Sylabus:

PSY232

/

PSY532


https://is.muni.cz/auth/el/1423/podzim2016/PSY232/op/PSY.532.232_Sylabus_PS2016_v.02.pdf?studium=544544
https://is.muni.cz/auth/el/1423/podzim2016/PSY532/op/PSY.532.232_Sylabus_PS2016_v.02.pdf?studium=544544

Predstaveni jazyka R
Co je R?

1) Programovaci jazyk umoznuijici tvorbu "statistického software" (tj. analyz)

Vicenasobna linearni regrese
Y'=a+ buXs

# Multiple Linear Regression Example

: fit <- Im(y ~ x1 + x2 + x3, data=mydata)
Y' =bo+ biXi +bh2Xo+ ...+ buXn+ €

summary(fit) # show results

2) Prostredi pro provadéni analyz a vizualizaci

variable

count

value



Predstaveni jazyka R

] S S ]|
H I S to r I e (R (programming language), n.d.)

R je kombinaci
Programovaciho jazyka S urceného pro analyzu dat (gell Labs, . Chambers, 1976)

Lexikalniho scopingu umoznujiciho prirazovani dat k entitam oznacenym
jménem

> Kogik_Jablek =1 + 2 + 4 + 8
> KoSik_Jablek
EL S

R vyvinuli R. Ihaka a R. Gentleman z University of Auckland - prvni verze byla

spusténa v roce 1994

® Nazev je slovni hfickou - jednak parafrazi na "S" a jednak odkazem na inicialy
autoru



Predstaveni jazyka R
Myslenkové zazemi a soucasny kontext

Principy R
Open-Source a s nim souvisejici "svobody".

Svoboda pouzivat R pro jakékoliv tucely vCetne svobody studovat to, jak R
funguje a modifikovat ho svym vlastnim potrebam.

Svoboda Sifit R a v nim vytvorené obsahy
Svoboda zlepSovat R vCetneé sdileni téchto zlepseni komunité.

e Open source
® Transparentnost
e Komunita

Bez zaruk -> vetsi mira odpoveédnosti na uzivatele

Aktualni kontext:

e Principy R a Replikacni krize



Instalace R

Go gle download r
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All Images Videos News Books More v Search tools

About 1,080,000,000 results (0.55 seconds)

Download R-3.3.1 for Windows. The R-project for statistical computing.
Rtips.//cran.r-project.org/bin/windows/basel ¥

If you want to double-check that the package you have downloaded exactly matches the package
distributed by R, you can compare the md5sum of the .exe to ...

R for Windows FAQ - R News - Previous Releases of R - R-3.2.1 Patched build

You've visited this page 3 times. Last visit: 9/14/16

R-3.3.1 for Windows (32/64 bit)

IDownload R 3.3.1 for Windows (70 megabytes. 32/64 bit) l

Installation and other instructions
New features in this version

If you want to double-check that the package you have downloaded exactly matches the package distributed by R. you can compare the mdSsum of the .exe to the true fingerprint.

Frequently asked questions

® Does R run under my version of Windows?

o How do I update packages in my previous version of R?
o Should I run 32-bit or 64-bit R?

Please see the R FAQ for general information about R and the R Windows FAQ for Windows-specific information.
Other builds
o Patches to this release are mcorporated in the r-patched snapshot build.
o A build of the development version (which will eventually become the next major release of R) is available in the r-devel snapshot build.

e Previous releases

Note to webmasters: A stable link which will redirect to the current Windows binary release 1s
=CRAN MIRROR=/bin/windows/base/release.htm.

Last change: 2016-06-21. by Duncan Murdoch



File Edit View Misc Packages Windows Help
HEE

'R version 3.3.1 (2016-06-21) -- "Bug in Your Hair"

Copyright (C) 2016 The R Foundation for Statistical Computing
'Platform: i386-w64-mingw32/i386 (32-bit)

\

'R is free software and comes with ABSOLUTELY NO WARRANTY.

You are welcome to redistribute it under certain conditions.
Type '"license()' or '"licence()' for distribution details.

Natural language support but running in an English locale

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 'qg()' to quit R.

> "Velmi Gtulné™
[1] "Velmi Gtulné”
> |




Google

Instalace Rstudio

download rstudio

All Videos Images News Shopping

About 2,280,000 results (0.44 seconds)

Download RStudio — RStudio

https://www.rstudio.com/products/rstudio/download3/ v

More v

(=

Search tools

Aug 4, 2016 - RStudio is a set of integrated tools designed to help you be more productive with R. It

includes a console, syntax-highlighting editor that ...

Download RStudio Server - RStudio Release Notes - RStudio Preview

Installers for Supported Platforms

Installers

Size
77.1MB
60 MB
81.6MB
883MB
81 MB
819MB

Date

2016-07-18
2016-07-18
2016-07-18
2016-07-18
2016-07-18
2016-07-18

MD5

716128f2143c5e21f4acea5752e28418
d14a1585b5a5ac0839507b9cR4d460d6
761leae80bBbadd4cd9051a802a2c44e2
98ea59d3dbeec0083d3e40535141764d
ce2eald023d99175cb909defofec6eba7
1521247255e86904cf3354afbc7b3b99



Build Debug Tools Help
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R Script

Environment  History
<% [  _#Pimport Dataset~ ¥
) Global Environment ~

pata

O data 2000 obs. of 57 variables
values

Qutilities List of §
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Files Plots Packages Help Viewer
Ol insta @ update

Name Description

System Library

] AR Applied Econometrics with R

71 Amelia A Program for Missing Data

[T assertthat Easy pre and post assertions,

] BH Boost C++ Header Files

] boot Bootstrap Functions (Originally by Angelo

] cer Companion to Applied Regression

[ class Functions for Classification

71 cluster “Finding Groups in Data": Cluster Analysis
et al.

] coda Output Analysis and Diagnostics for MCM

[7] codetools Cede Analysis Tools for R

] compiler The R Compiler Package

[ datasets The R Datasets Package

[ osi R Database Interface

1 dplyr A Grammar of Data Manipulation

[7] foreign Read Data Stored by Minitab, S, SAS, SPSS,
dBase, ...

1 Formula Extended Model Formulas

7] geepack Generalized Estimating Equation Package

] graphics The R Graphics Package

1 arDevices The R Graphics Devices and Support for Co

42 ] ool The o Lol L Joa D, A,




s Session Build Debug Tools Help

Environment  History
% [  _#Import Dataset~ 3 Clear (&
) Global Environment~

Workspace

@ NewFolder © Delete [ Rename ¥ More~
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Alternativy pro Rstudio

Graphical user interfaces |edit]

 Architect — cross-platform open source IDE for data science based on Eclipse and StatET

« DataJoy!*® — Online R Editor focused on beginners to data science and collaboration.

« Deducer!*¥ — GUI for menu-driven data analysis (similar to SPSS/JMP/Minitab).

e Java GUI for R — cross-platform stand-alone R terminal and editor based on Java (also known as JGR).

o Number Analytics& - GUI for R based business analytics (similar to SPSS) working on the cloud.

e Rattle GUI — cross-platform GUI based on RGtk2 and specifically designed for data mining.

e R Commander — cross-platform menu-driven GUI based on tcltk (several plug-ins to Rcmdr are also available).
« Revolution R Productivity Environment (RPE) — Revolution Analytics-provided Visual Studio-based IDE, and has plans for web based point and click interface.
e RGUI — comes with the pre-compiled version of R for Microsoft Windows.

o RKWard — extensible GUI and IDE for R.

e RStudio — cross-platform open source IDE (which can also be run on a remote Linux server).

A special issue of the Journal of Statistical Software discusses GUIs for R.[4%]

Journal of Statistical Software (2012) - Special Issue on Graphical User Interfaces for R:
https://www.jstatsoft.org/issue/view/v049



Uvod do psani kédu v R

Cisla a Texty
Ovoce=3 +4

Ovoce <- c("Jablko", "CR")
names(some_vector) <- c("Ovoce", "Zemé puvodu")

U textové promeénné je nutné pouzivat uvozovky ("Pro¢ nepouzivas
Python?")

#

Mrizka Ci hastag oddéluje kod od komentare

# Ludék ma 3 jablka, Eleonora 4 hrusky. Dohromady maiji 7 kusl ovoce.
Ovoce=3+4

Pozor na mala a velka pismena!
"="a "->" jsou ekvivalentni formy zapisu



Uvod do psani kédu v R

Psani symbolul (napf. "<") skrze pravy alt:
Pravy alt + dalSi pismeno na klavesnici, napr.:

e alt+.=>
o alt+f=[
e alt+v=@

Pro€ nefunguje prikaz 7 =3 + 4?

invalid (do_set) left-hand side to assignment

Parametr (napfiklad vektor nebo datova matice) nemuze v jazyce R
zacinat cislem. ReSeni?

Il7|l — 3 +4



Uvod do psani kédu v R

Jak si "uklidit" pracovni prostor?
Prikaz remove()

® remove(my_numeric)

Jak si "Fict o pomoc"?
Symbol "?" pred funkci pro vyhledavani v dokumentaci R

® ’remove

Symbol "??" pred funkci pro vyhledavani prikazu napric knihovnami

® 7’remove



R jako kalkulacka

Scéitani: +
420+ 0
[1] 420

Nasobeni: *
2%*3
[1] 6

Umocnovani: A
16N 2
[1] 256

Odcitani: -
333-12
[1] 321

Déleni: /
1/2
[1] 0.5

Druha odmocnina: sqrt(x)
sqrt(256)
[1] 16


http://www.statmethods.net/management/functions.html

Objekty

Reprezentuji hodnoty (napf. "0" nebo "Hruska") nebo jiné objekty
(napr. promeénna jako objekt v ramci datové matice, dalSiho objektu).

e Skrze oznaceni (name) je mozné vyvolat hodnotu nebo sadu
hodnot v tomto objektu

Jablka <- 3
Jablka
[1] 3

Hrusky <- 4
Hrusky
[1]4

Ovoce = Jablka + Hrusky

Ovoce
[1] 7
Numerické versus stringové objekty
Hrugky — Jedna HFUéky = "Jedna"
Error: object Jedna' not found Ovoce = Jablka o Hrugky

Error in Jablka + Hrusky : non-numeric

argument to binary operator


http://www.r-bloggers.com/classes-and-objects-in-r/

Objekty

Predchozi priklady se tykaly vyvolani hodnoty. Co vyvolani sady
hodnot?

e Prestavte si, ze planujete usporadat vecirek a k vytvoreni
seznamu pozvanych se rozhodnete vyuzit R.

e Prikaz "c()" = slouci "argumenty" (napr. 1, 0.5 nebo "Muz") do
jednoho vektoru, tedy sekvenci dat

# Nejdrive jejich jmeéna:
e Pozvani = c("Elisa", "Kai", "Edu", "Daphne")

e Pozvani
# Co vezmou s sebou?

e Dary = c("Aktivity", "Mic", "Knihu", "Lahev vina")
e Dary
# A kolik toho bude?

e Mnozstvi =c(1, 3, 2, 10)
e Mnozstvi


http://www.r-bloggers.com/classes-and-objects-in-r/
http://www.r-tutor.com/r-introduction/vector

Tridy objektu

e Decimals values like 4.5 are called numerics.
e Natural numbers like 4 are called integers.

= |ntegers are also numerics.

e Boolean values (TRUE or FALSE) are called logical.
e Text (or string) values are called characters.

= Uvozovky ("")indikuji, ze nejaky text je "character"

# Vytvorte objekt my_numeric s hodnotou 42.5
my_numeric <- 42.5

# Vytvorte objekt my_logical s hodnotou "universe”
my_character <- "some text"

# Vytvorte objekt my_logical s hodnotou FALSE
my_logical <- FALSE



Typy objektu

Logical

Boolean values (TRUE or FALSE) are called logical.

as.logical - classifies 0 as FALSE and anything other than 0 as TRUE

e Mnozstvi =c(1, 3, 2, 10)
e as.logical(Mnozstvi)

m [1] TRUE TRUE TRUE TRUE

is.logical - Create or test for objects of type "logical"
e Mnozstvi =c(1, 3, 2, 10)
e js.logical(Mnozstvi)
= [1] FALSE



Tridy objektu

Jak poznat tridu dat?

Funkce class():

e class(my_numeric)
e class(my_character)
e class(my_logical)

class(my_numeric) Factor
[1] "numeric" treatment <- c("A", "A", "B", "B", "Placebo", "Placebo")

treatment.f <- as.factor(treatment)

class(my_character)

[1] "character” class(treatment) is.factor(treatment)
[1] "character” [1] FALSE
class(treatment.f) is.factor(treatment.f)

class(my_logical)

[1] "logical" [1] "factor” [1] TRUE



Zdroje

R (programming language). (n.d.). In Wikipedia. Stazeno dne 18. 9. 2016 z
https://en.wikipedia.org/wiki/R_(programming_language)

DalSi ¢teni:
http://www.infoworld.com/article/2940864/application-development/r-
programming-language-statistical-data-analysis.ntml



PSY232
/
PSY532
Reportujte vzdy patficnou cast kodu.

Priklad zadani:

# Vytvorte promeénnou Pratelé_Jména, ktera bude obsahovat
hodnotu "Ludeék", "Eleonora" a "Vladislav".

Priklad reseni:

Pratelé_Jména = c("Ludék", "Eleonora", "Vladislav")


https://is.muni.cz/auth/el/1423/podzim2016/PSY232/um/65188841/S1_Zadani.txt
https://is.muni.cz/auth/el/1423/podzim2016/PSY532/um/65188856/S1_Zadani.txt

