R — a statistical programming
language

Installation and Usage



Download and Install
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R and RStudio

* To work with R install 2 software packages:

— R environment: provides the environment to
execute R commands and scripts.

— RStudio: An IDE (interface) to facilitate users
working with R.
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Download and Install R(1)

e https://www.r-project.org/

[Home)]

Download
CRAN

R Project

About R
Logo
Contributors
What's New?
Reporting
Bugs
Davelopment
Site
Conferences

a

Search

The R Project for
Statistical Computing

Getting Started

R is a free software environment for statistical computingand
graphics, It complles and runs on a wide varety o X
platforms, Windows and MacOS. To download R, please choose

your preferrad CRAN mirror.

If you have questions about R like how to download and instal
the software, or what the license terms are, please read our
answers to frequently asked questions before you send an email,

News
* The R Journal Volume 9/1 is avaiable

* Rversion 3.4.1 (Single Candle) has been released on Friday
2017-06-30.

Select download to
continue to next
steps.



https://www.r-project.org/

Download and Install R(2)

 Available mirrors

CRAN Mirrors

The Comprehensive R Archive Network s available at the following URLS, please choose a location close to you. Some statistics on the status of
the mirrors can be found here: main page, windows release, windows old release.

If you want to host a new mirror al your institution, please have a leok at the CRAN Mirror HOWTO.,

Select 0-Cloud /
Automatic redirection to servers worldwide, currently sponsored by

fl rst hutps://clond r-project org! Rstudio
. Automatic redirection to servers worldwide, currently sponsored by
mirror Rstudio
https://cran.usthb dz/ University of Science and Technology Houari Boumediene

University of Science and Technology Houari Boumediene

Universidad Nacional de La Plata

CSIRO
http://cran csiro.au/ CSIRO
https://mirror.asenet . cduaw/pub/CRAN/ AARNET
hitps://eran.ms unimelb edu au/ _School of Mathematics and Statistics, University of Melboume
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Download and Install R(3)

* Next, select Operating System (e.g. Windows).
* Select Install R for the first time.
e Select Download R for Windows.



Download and Install RStudio(1)

e https://www.rstudio.com/

(B RStudic - Open source and & % +

Fatud

St u d io rstudioszcon® Products Resources Pricing About Us

2P axplons

B<tiid ; ; A g
rOTUAINO N

Follow the

lDownload’ RStudio makes R easier ta use. It Shimy helps you make interactive Our developers create popular

packages to expand the features of
R. Includes ggplot2, dplyr, R
Markdown & more.

€ Learn More

include

bUtton lebugging & vig)

ode gditor, web applications for visualizing
zation tools, data. Bring R data analysis to life.

X Download O Learn Mare B Learn Mare



https://www.rstudio.com/

Download and Install RStudio(2)

FOr lRStUle Stud[{} rstudioscont  Products Resources ricing AboutUs  Blegs  Q
Desktop -

Open source
license’ \

version,

scroll down negoted
and click the -
‘Download’ i)
b utton. Access via

Web

Browser

Enterprise
Security

'
Proiect _




Download and Install RStudio(3)

e.g. Installer Installers for Supported Platforms

for Windows S Date  MDS

5 Vista/7/3/10 G58MB  2018-07-19  24ca3fe@daddl87aabddbfbb9dc2bSad

RStudio 1.1456 - Mac 05 X10.6+ (B4-bit TAIME  2018-07-19  AfcAfA£708450142b196dc1a5b1dc556

RStudio 11456 - Ubuntu 12.04-15.10/Deb 2 83.3MB 349319d5839e3a3d697t48b7bb1ce961
RStudio 1.1456- U 204-1310/Ded 4 T4E 86322806120356720146e4d14cd75bed

RStudio 11456 - Ubuntu 16.04+/Debian 9+ (64-0it G48ME 20180718 d96e63548c2addB98bach33bdbBdif3l
RStudio 1.1456 - Fedora 19+/RedHat 7+/openSUSE 13.1+ (32-bit §81MB 20180718 1df56c7cd30e2634f8a9fdd11calfbld

RStudio 1.1456 - Fedora 19+/RedHat 7+/openSUSE 13.1+ (64-bit 906M3 20180718 5e77094a88fdbdddddb@d35708752462




RStudio Interface



Rstudio Interface

Create a new R Script.

o NOTE: script m

File Edit Code Build [ * SC” p p rogra

o - R Tctron = Addins =

@ R Script OD_LARGE.R @] presentation.R = Environment  History Connections
al-‘ R Notebook urce on Save S = Run 1 Source - T “*Import Dataset - y

7} Global Environment

@ RMarkdown...

R -
Shiny Web App FLOOBApaTOG

Text File rome) Environment is e
“ C++ File EhLOn komevehwong Tpodpwy
expenditure)
R Sweave
OCTO0W! 1 Tpobiuwy WEOTNON Tou OBRLOTOC
R HTML KOTOWOAWDT] Tpoblpwvy O CUVKPTNOT TOU €LOOBApOTOC

come, dataiFoodExpenditure, xlab="ELcodnpwm”, ylab="I
R Presentation

-0To L&L0 yphdnpe— The HEONS TLUNG KHTHVE

‘datajFoodexpenditure), 0)

a9 )C] @ @

R Documentation

Files Plots Packages Help Viewer

= Export =

< >

131 (Top Level) = R Script =
Console  Terminal -]
Copyright (c) 2018 The R Foundation for Statistical Computing ~

pPlatform: 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 “licence()’ for distribution details.

R 15 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.

=

K| Project: [Nong) =

=0

List =

=0
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Rstudio Panes

File Edit Code View Plots Session Build Debug Profile Tools Help
S .| OF i = Addins = %] Project: (None) ~
@ RV_RJ_Montlhy_BAD_GOOD_LARGE.R @ presentation.R = Environment  History Connections =
Source on Save K 72 - = Run il 2 Source - " # Import Dataset - | & List =
1 # Averyvwor HPYE LOU ) o . o 7} Global Environment ~
2 data<-read.csv("C: user'\Desktop'demo.csv", sep=",", hi
Edit :
I Or' 4 ¥ Meon TLpg eLgodn data 20 obs. of 4 variables
5 mean(datasL
M 6
erte your R Z—% TUTILKIN OMOKALOT KOTOVOAWONG Tpofpuwy
| — 8 sd(datajFoodexpenditure)
9

10 # & OV LON KoTovethwaon Tpod Lpwy UVEPTNON TOu obrpeTog .
program RN ISR L O AL A S Y Environment

here 13 # AameLkovion —oTo LdLo ypodnpo- HECNC TLHNG KOTHVO
14 abline( mean(data‘FoodExpenditure), 0)

Files Plots Packages Help  Viewer - ]
install | (@ Upoate
Name Description Version
User Library -
abind Combine Multidisgensional Arrays 14-5
< * anytime Anything to 'POSIXct 0.3.0
41 [Top Level) = R Script & Converter
Console  Terminal =0 ascertthat Easy Pre and Post Assertions 0.20
EH Boost C++ Header Files
. . BigVAR Dimension Reduction Methods for
R is free software and comes with ABSOLUTELY NO WARRANTY. - Multivariate Time Series
You are welcome to redistribute it under certain conditions. bitops Bitwise Operations PI t
Type 'license()’ or "licence()' for distribution details. P P 0 S,
car Companion to Applied Regression 3.0-0
R is a collaborative project with many contributors. carData Companicn te Applied Regression Data  2.0-1
Type 'contributors()’ for more information and Sets ac ages’
COHSOIE - citation()" on how to cite R or R packages in publications. cellranger Translate Spreadsheet Cell Ranges to 110
Rows and Columns
Wme demos, "help()' for on-line help, or h Chronol | Obiects which 2352 Help
‘help.start () n HTML browser interface to help. chron H rndr;nggt\(a dj$( s which can :
Type -q()- to qu_it R. andle Liates an Imes

cli Helpers for Developing Command Line  1.0.0
> # Averyvwom epyeiov Sedopévuv Interfaces
> data<-read.csv("C:\\Users'\user' \Desktop\'demo.csv", sep=",", he colorspace Color Space Manipulation 13-2
ader=T) crayon Colored Terminal Output 134
z v cubature Adaptive Multivariate Integration over 13-1 v
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R sessions in RStudio (Basic Examples)

* An R session starts R and allows us to type command lines.

— R Session? A set of variables that define the context of
execution

— R allows definition of variables of various data types. E.g. built —
in datatypes data frame, numeric, matrix, vector character,
Lists, Factors but also user-defined data types.

 Execute R code directly from the console or save
commands as script files (plain text files that contain R
code).

A Package in R is a collection of functions, compiled code,
data.

 Many packages are already installed.

* |nstall additional packages into Rstudio with two different
methods.

e Packages allow us to perform specific functions.



R libraries



R libraries

R offers a great number of libraries (created by others) that
enables the use of the appropriate statistical (or other)
method

— Such libraries is the strong aspect of R! You don’t need to create
them yourself — someone else has probably created a similar
one.

Make a package’s contents available to use in the current R
session.

To use the package for a specific functionality we use the
function library().

library() function loads the package into memory.
We can load as many libraries as we need.
library(e1071)—> Naive Bayes classifier.
library(stats)—=>k-means clustering.

library(randomForest)->Random Forest classification and
regression.



Install Packages - GUI method

()
File Edit Code View
o - R .

O | RV RJ Montlhy BAD GOOD LARGE.R

Install packages from main
menu. Select Tools>install
packages.

Plots Session Build Debug Profile Tools Help
= Addins =

@ presen n.R @ Untitled1 Environment  History  Connections

ave =+ Run e Source - Tl “* Import Dataset - s

K| Project: (Nong) =

List -

Global Environment -

Install packages from

Packages tab.

Install Packages o h P k T b h
| - in the Packages Tab, the
Install from: Configuring Repositories o
Repstory (CRAN, CRaer - package is loaded.
Packages (separate multiple with space or comma): Files Plots When the bOX IS not
I dplyr Install u I,n I,.n
pdate h k d d
I dplyr ke Mame Description C ec e 7 CO an S
dplyrteradat : iri
dplyrAer.a ta 2 Documents/R/win-library/3.4 [Default] - User Library req u I rl ng that package
plyrissis abind Combine Multi .
+ Install dependencies anytime Anything to 'P WI ” not Work.
11 (Top Level} = Conwverter
- ascertthat Easy Pre and Pg
Console  Terminal
ctal ned BH Boost C++ Heg
. - - = R— = BigVAR Dimension Reduction Methods for 102
Copyright (C) 2018 The R Foundation for Statistical Computing - Multivariate Time Series
Platform: x86_64-w64-mingw32/x64 (64-bit) bitops Bitwise Operations 106
R is free software and comes with ABSOLUTELY NO WARRANTY. car Companion to Applied Regression 3.0-0
You are welcome to redistribute it under certain conditions. carData Companion to Applied Regression Data  2.0-1
Type "license()” or "licence()’ for distribution details. Sets
. . . . . cellranger Translate Spreadsheet Cell Ranges to 1.1.0
R is5 a collaborative project with many contributors. Rows and Columns
Type ‘contributors()" for more information and h Ch logical Obiects which 2352
‘citation()’ on how to cite R or R packages in publications. chron renoiogical bjects which can ’
Handle Dates and Times
Type "demo()’ for some demos, 'help()’ for on-Tine help, or cli Helpers for Developing Command Line  1.0.0
"help.start()' for an HTML browser interface to help. Interfaces
Type "g()' to quit R. colorspace Color Space Manipulatien 13-2
crayon Colored Terminal Output 134
- v cubature Adaptive Multivariate Integration over  1.3-11
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Install Packages - Console method

* The install.packages() function.

File Edit
LR+ 5

Console

package
package
package
package
package
package

ages
=

ntihy_BAD_GOOD_LARGE.R @ presentation.R

A Source on Save

Code View Plots Session Build Debug Profile Tools Help

- Addins ~

O] Untitled1* =

- =+ Run el Source -

11. packages ("dplyr ™)

21 (Top Level) =
Terminal
C:/Users/user/Desktop/}
trying URL "httpsg//cran.rstudio.com/bin/windows/contrib/3.4/dplyr_~
0.7.6.zip"’
content type "appfication/zip®" Tlength 2852335 bytes (2.7 MB)
downloaded 2.7 MBE

‘bindr’ su
‘purrr’ su
‘bindrcpp’
‘tidyselect
‘plogr’ suc
‘dplyr’ suc

The downloaded bina
C:\Users\use

R Script =

=0

essfully unpacked and MD5 sums checked
essfully unpacked and MD5 sums checked
uccessfully unpacked and MD5 sums checked
successfully unpacked and MD5 sums checked
ssfully unpacked and MD5 sums checked
ssfully unpacked and MD5 sums checked

packages are in
AppData‘Local'\Temp'\RtmpsRM3c2' downloaded_pack

Environment

“ud “* Import Dataset - &

R Project: (Mone) -

History Connections

-

7k Global Environment =

Files Plots

Packages Help Viewer

Ol install | @ Update

Mame
User Library
abind
anytime
assertthat
BH
BigVaR

bindr
bindrcpp
bitops
car

carData
cellranger
chron

cli

colorspace

Description

Combine Multidimensional Arrays
Anything to 'POSIXct' or 'Date’
Converter

Easy Pre and Post Assertions

Boost C++ Header Files

Dimension Reduction Methods for
Multivariate Time Series

Parametrized Active Bindings

An ‘Repp’ Interface to Active Bindings
Bitwise Operations

Companion to Applied Regression
Companion to Applied Regression Data
Sets

Translate Spreadsheet Cell Ranges to
Rows and Celumns

Chronological Objects which can
Handle Dates and Times

Helpers for Developing Command Line
Interfaces

Color Space Manipulation

=0
List -

=0

Wersion

1.4-3
0.3.0

0.2.0
1.66.0-1
1.0.2

0.1.1

022
1.0-6
3.0-0
3.0-1

1.1.0
2.3-32

1.0.0
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Manage/Use Packages

. Iibrary()

©

File Edit Code View Plots Session Build Debug Profile Teools Help
CERIRL 3 i - Addins ~
@] RV_RJ_Montlhy_BAD_GOOD_LARGE.R @] presentation.R @7 Untitled1*

Source on Save 4 S = Run it 2 Source -
1 dinstall.packages ("dplyr™)
2 Tibrary(dplyr) # data manipulation
3

library() function to load
an installed package.

31 (Top Level) + R Script =
Console Terminal
The downloaded binary packages are in ~

C:“Usershuser'\appData'\Local'Temp RtmpsrRMIc2’ downloaded_pack
a:g$'sibrary(dp'lyr) # data manipulation
Attaching package: “dplyr’
The following objects are masked from ‘package:stats’:
filter, Tlag

The following objects are masked from ‘package:base’:

intersect, setdiff, setequal, union

Environment

i ~* Import Dataset - ¥

Bl Project: (None) ~

History Connections

’

Global Environment =

Files  Plots

Packages Help Viewer

Install | (@ Update

Mame
User Library
abind

anytime

assertthat
BH
BigVAR

bindr
bindrcpp
bitops
car

carData
cellranger
chron

cli

colorspace

Description

Combine Multidimensional Arrays

Anything to 'POSIXct’ or 'Date’
Conwverter

Easy Pre and Post Assertions

Boost C++ Header Files

Dimension Reduction Methods for
Multivariate Time Series

Parametrized Active Bindings

An 'Rcpp’ Interface to Active Bindings
Bitwise Operations

Companion to Applied Regression

Companion to Applied Regression Data
Sets

Translate Spreadsheet Cell Ranges to
Rows and Columns

Chronelogical Objects which can
Handle Dates and Times

Helpers for Developing Command Line
Interfaces

Coler Space Manipulation

List =

Version

14-5
0.3.0

0.2.0
1.66.0-1
102

0.1.1

0.2.2
1.0-6
3.0-0
3.0-1

110

2.3-52

1.00
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Using R



R language

* As any other language it has the basic
commands and operators such as (but slightly
different syntax):

— Assignment - create a new variable and assign a
value to it using the <- operator. E.g. x& -42
create a variable named x and assign the value -42
to it.

— Control flow with if else
— Iteration with for and while.



R language

* Data types
— Like in python, variables defined in R have a data type

— R supports the following built-in data types:
* Data frame
* Numeric
e Character
* Matrix
* Factor (categorical values)
* Arrays
* Vector
* List
* Logical (Boolean/binary)
 Complex
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Example Code

# Read data from file
data<-read.csv("demo.csv", sep=",", header=T)

# Compute arithmetic mean of Income
mean(dataSIincome)

# Compute the standard deviation of Food Expenditure
sd(dataSFoodExpenditure)

# Plot showing the relation between Food Expenditure and Income
plot(dataSincome, dataSFoodExpenditure, xlab="Eico6énua",
ylab="KatavaAwon tpodipwv")

# Add line -in the same plot- of mean value of Food Expenditure
abline( mean(dataSFoodExpenditure), 0)



Run entire script or line by line

Run line-by-
S

| .
File Edit Code View Plots Session I n e *
O .| OF | = . ——TT

= Addins ~

@ RV_RJ_Maontlhy_BAD_GOOD_LARGE.R @ presentation.R @] Unti

Source on Save Q S - = Run h= Source
1 # Averyvwon opyelou ded
2 data=-read.csv("cC: wser\Desktop'\demo.csv", sep=",", header=T)
3
4 # MEON TLPN € LOOBRUNTOC
5 mean(datatIncome)
6
7 # TUTLKR OMOKALON KNTow NG Tpobpwv
8 sd(datalFoodeExpenditure)
9
10 # AMELKOVLON KOTovohwdn Tpoblpwv 0 CUVEPTNON TOU €LOOBNpOTOC
11 plot(data$Income, datajFoodexpenditure, xlab="EiLcobnuo”, ylab="kKoTovehwon
12
13 # Amelkovion -oTo LDLO ypednue- Tng peEOng TLWPNG Komevehwong Tpobdipwv
14 abline( mean(datajiFoodexpenditure), 0)
15
16
=
7
< >
=) (Top Level] = R Seript #
Console  Terminal =
The downloaded binary packages are in A

C:\Usershuser’\AppData\LocalTemp'\RtmpsRMIc2' downloaded_packages
> Tibrary(dplyr) # data manipulation

Attaching package: ‘dplyr’

The following objects are masked from ‘package:stats’:
filter, lag

The following objects are masked from ‘package:base’:
intersect, setdiff, setequal, union

> source('C:/Users/user /Desktop/presentation.r’, encoding = "UTF-8')
>

Fee

History

Connections

-

“* Import Dataset - ¥

7} Global Environment -

List =

Data
data 20 obs. of 4 variables
Files Plots Packages Help Viewer |
A Zoom | -Z Export - | @ & 45 Publish ~
o
=]
[= o
=1
. o
3
2 o
o (=]
o o
a In
- = @
5
3 o© o
et [=]
5 2 4 o
= [=] [}
5 =
5 P
b o
5.
=)
j=. OGDO
o
[Ts] T T T T T
2e+04 Ge+04 1e+05
Fioddnua

Run entire
script.
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Type commands in the console

Execute R language commands by typing them line by line.
Assign values to variables.

Example = Declare 2 variables ‘x' and ‘y' to have values 3
and 2 respectively.

>x<-3

>y<-2

Type commands directly in the console allows us to see the
content of a variable or the structure of a created object.
>data[1,c(2,3)]

>head(data, 10)

>tail(data, 15)



Environment Pane

e List of every function or

symbol that
the Console.

Datasets loa
Console.

e.g. data<-read.csv("demo.csv",sep=

is defined in

ded into the

mn

" header=T)

OR directly importing
datasets to the

Environment. The result is

the same as
command in
console.

if typing the
to the

Datasets and
variables
created.

e

File

(]

Edit Code
- O

View Plots  Session

2 .

@] RV_R)_Montlhy_BAD_GOOD_LARGE.R

Console

Source on Save

1 # Aveoyv op;
2 data<-read.csv
3

4

5

6 x<-3

g

(Top Level) +

Terminal

# Avoryvwon epyeiou Sedopévwv

datas<-read.csv("C:\\Users\\user\\Desktop\‘demo. csv", sep=",",

x<-3

Build

Debug Profile  Tools  Help
= Addins -
©7 presentation.R* = @] Untitled1*
N - +Run | o+ Source +
user'\\Desktop\\demo. csv", sep=",", header=T)
R Seript
~
",", header=T)
v

&1 Project: None) -

Environment  History nnections
2 #* Import Datfet = | & List -
Global Enviranmen
pata
data 20 obs. of 4 variables
values
x 3
Files Plots Packages Help Viewer
Install | @ Update
Name Description Ver.
User Library
abind Combine Multidimensional ~ 1.4-5
Arrays
anytime  Anything to 'POSIXct or ‘Date’  0.3.0
Converter
assertthat  Easy Pre and Post Assertions .20
BH Boost C++ Header Files 1.66.0-
1
BigVAR Dimension Reduction 102
Methods for Muttivariate Time
Series
bindr Parametrized Active Bindings ~ 0.1.1
bindricpp  An ‘Repp’ Interface to Active .22
Bindings
bitops Bitwise Operations 1.0-6
car Companion to Applied 3.0-0
Regression
carData Companion to Applied 3.0-1
Regression Data Sets
cellranger  Translate Spreadsheet Cell 110
Ranges to Rows and Columns
chron Chronclegical Objects which ~ 2.3-




Export the graphics created (Plots Tab)

File Edit Code View Plots Session Build Debug Profile Tools Help
S .| OF | - = Addins =
@ RV_RJ_Montlhy_BAD_GOOD_LARGE.R @ presentation.R @ Untitled1*
Source on Save Q 5 - = Run b 4 Source =
1 # Averyvwdn opxeLo ny
2 data=-read.csv( \Vuser'\Desktop'\demo.csv", sep=",", header=T)
3
4 # MEON TLPN €LOOBRuNTOC
5 mean(datatIncome)
6
7 # TUTLKR OMOKALOY KOTOVOAMTNG Tpobpww
8 sd(datalFoodExpenditure)
9
10 # AMELKOVLON KOOV N Tpodlpwv O CUVGPTNON TOU €LO0bAHeTOC
11 plot(datalIncome, datajFoodexpenditure, xlab="ELcobnpo", y1ab="KoTovehwon
12
13 # AmELKOVLON -0To LBLO ypadnuo— Tng HEONG TLUNG KOTeVED Tpobhipwy
14 abline( mean(dataliFoodexpenditure), 0)
15
16
=
7
< >
21 (Top Level] = R Script =
Console  Terminal
The downloaded binary packages are in A~
C:\Usershuser’\AppData\LocalTemp'\RtmpsRMIc2' downloaded_packages
> Tibrary(dplyr) # data manipulation
Attaching package: ‘dplyr’
The following objects are masked from ‘package:stats’:
filter, lag
The following objects are masked from ‘package:base’:
intersect, setdiff, setequal, union
> source('C:/uUsers/user/Desktop/presentation.r’, encoding = "UTF-8')
> .

K| Project: (Mong) =

Save plots in the
desired format.

//

Environment  History Connections
" “* Import Dataset = i List =
7} Global Environment -
Data
data 20 obs. of 4 variables
Files Plots Packages Help Viewer
A Zoom - Export~ | @ y 4% PoBm=
=" Save as Image...
Save as PDF.
o Copy to Clipboard...
2 _| Copy to Clipboan
o - =]
=
- I
2
= =
5 o ©
o 0 -
a [Ty}
= — o
&
3 o ©
= [=]
e = 4 5
= o [}
= —
5 P
hra o ©
g Jodt
= il el s 5]
T3] T T T T
2e+04 Ge+04 1e+05
Figdénua
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Help Tab

* Get help on any function of R.

File Edit Code View Plots Session Build Debug Profile Tools Help
S - CR o - Addins -
@ | RV_RJ_Montlhy_BAD_GOOD_LARGE.R @) presentation.R* @] Untitled1* ]
Source on Save @ S =+ Run il 4 Source =
1  # Aveywwdn oipyeiLou DopEVIV
‘Shuser\Desktop\\demo.csv", sep=",", header=T)

2 data=-read.csv(
A

Type

help(function-name).

N TLHA €L008AUNTOg
dataiIncome)

LKA mOKALON KoTerve:o
RtatFoodExpenditure)

NG Tpodpwy

N

ELKOVLON KOTRVOAWTN Tpoflpwv T guvipTnon Tou €Loodhipemog
Tr—proc dataiIncome, dataiFoodExpenditure, xlab="Elcodnpe”, y1ab=""KoTovehwon
12
13 # ATMELKOVLON —-O0To LOL0 ypobnpe- Tng HETNS TLUAC KOTevGAMIONG Tpodipwv

Wbﬁne:j mean{datalFoodExpenditure), 0
16

17 helpimean)
18

< >
171 (Top Level) = R Script =

=

Console  Terminal

c:\User‘s\use?‘\)\ppDa{a\Loca'l\Temp\RtmpsRMgcz\down'l oaded_packages -~
> Tibrary(dplyr) # data manipulation
Attaching package: ‘dplyr’
The following objects are masked from ‘package:stats’:
filter, Tag
The following objects are masked from ‘package:base’:
intersect, setdiff, setequal, union

> source( C:/Users/user/Desktop/presentation.R’, encoding = "UTF-8")
> help{mean)
>

E| Project: (None) =

Environment History Connections [ |
> # Import Dataset = | & List ~
7k Global Environment -
Data
data 20 obs. of 4 variables
Files Plots Packages Help Viewer [ |
o mean

R: Arithmetic Mean =

mean {base} R Documentation

Arithmetic Mean

Description

Generic function for the (trimmed) arithmetic mean.
Usage

mean(®, ...)

## Default 53 method:

mean(®, trim = 0, na.rm = FALSE, ...)
Arguments
x An B object. Currently there are methods for

numericflogical vectors and date, date-time
and time interval objects. Complex vectors

are allaund far mesm — A Anhe

Type function
name on Help
tab.
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Save an R script

Menu ‘File > Save’

Choose any directory.

getwd() (To get the home directory for RStudio).
Returns a path to the current working directory.

NOTE: Scripts saved have usually a .R file
extension (e.g. myProgram.R) . Such files are
simple text files and can be opened with any text
editor.



View File in Files Tab

* Create a new directory inside of working

directory to save the new file.

S

iles

& " Mew Folder | © Delete =] Rename @ {JF Mare -

Plots Packages Help Viewer

B

"'":\ Home Copy...
& MNam
HanaH Copy To...
KO M AN Move... €
Micros, Set & Working Directory
My Gar Go To Working Directory
Motes . .
Show Folder in Mew Window
Python e
R
< 8] RB_examples.R 15B
@] Regressions.R 4.2 KB
@ RV_R]_Montlhy_BAD_GOOD_LARGER 5.5KB
@ rvol_Smin.R 5.6 KB
@] rvol_otherR 3.6 KB
VirtualDlJ

Visual Studic 2013
Visual Studio 2017

VIVEdeco-el_GR-2.4.53437final.exe 21.6 MEBE

Move .R
file to new
directory.
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Quit an R Session

Menu ‘File > Quit session...’
Save the workspace or not?

Save =2 begin next session with variables and
history loaded.

Don’t save =2 lose variables and history, files
will be preserved.



Useful links

R for Beginners
https://cran.r-project.org/doc/contrib/Paradis-rdebuts en.pdf

R
https://www.r-project.org/

RStudio
https://www.rstudio.com/
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Working with R

e Data framesinR

— A two dimensional structure/array with rows and
columns exactly like a data frame in Python

— Can hold data of any data type e.g. in a data frame
one column may be a number, another a character
or logical.

— Allows slicing and indexing

* Syntax differs from Python though
* Also NUMBERING IN R STARTS FROM 1, NOT 0!




Working with R

e Data framesinR

— What does a data frame look like?

D | A | Name

— 1 23 Maria

Data frame in
R

2 35 Jim
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Working with R

e Data framesinR

— Slicing/indexing is done using the [] operator
specifying row and column in various ways.

— Keep in mind: Indexing in R starts at 1 (not 0)!

myData[2, 5]

\

Show the value of the
second row and firth
column of the data
frame myData.
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Working with R

e Example: create a variable that is a Data frame
that is empty with three columns named “ID”,
“Age” and “Name” by specifying the data type of
each column:

myData <- data.frame(ID=integer(), Age=integer(), Name=character(),
stringsAsFactors=FALSE )
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Working with R

* Adding a single new row to an empty data frame

myData[1,] <- ¢( 1, 23,;Alice”)

o~

Add the new row to Creates a new vector —
the first row (notice notice the c() — which

the 1) of the data will be a row where the
frame myData. first value of the vector

is the value for column
ID, the second value for
column Age and third
value for column
Name.




Working with R

e Structure of a data frame

— What columns does it have and what data types
these columns are

— Using function str()

str(myData)

'data.frame': 1 obs. of 3 variables:
$ ID : chr "14"

$ Age : chr "33"
$ Name: chr "Alice"

e Similar functions: names(), attributes()



Working with R

* Indexing and Slicing

>myDataSAge # Only Column Age from Data frame myData
>myData[,”Age”] # Equivalent to previous expression

>myData[, 1:2] # Columns 1 (ID) and 2 (Age) from all rows- operator :
expressing from to

>myData[1, c(“Age”, “Name”) | # From row 1, get only Columns Age and
Name




Working with R

* Reading csv files

— Using function read.csv() with the proper
arguments.

— Reads a csv file and returns its content as a Data
Frame.
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Working with R

° Reading CSV ﬁles Tells R to treat strings in the

csv file NOT as Factors

(=categorical variables) but as
simple character strings.

Indicates that the csv
file has a header

N\

-
myData<-read.csv(“demo.csv”, header=TRUE, stringsAsFactors=FALSE)

Name of csv file

Variable to read a file
into. Variable will be a
Data frame

41
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