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INTRODUCTION INTO WORKING WITH R
SESSION 1

Lecturers: Benjamin Ziepert
Authors: Benjamin Ziepert & Dr. Elze G. Ufkes

The course will:

A Teach you the basics of R

A Practice an advanced data-analyses that can't be done with SPSS
A Enable you to further study R on your own

The course will not:
A Enable you to do all statistical analysis in R
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-, WHY R?

A Open Source
A Powerful and flexible
A The standard for data science

Programming becomes more important in the workplace and as teachers
we want to prepare you for that reality.
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WHY R?
R GROWTH
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https://stackoverflow.blog/2017/10/10/impressive-growth-r/

WHY R?
COMPANIES USING R
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HOW TO DEAL WITH CODE?
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HOW TO DEAL WITH CODE?
MAKE AN INVESTMENT

ALearning to code i §
can hugely 1 mprove
career prospects. But it does require

an investmento

Programming Languagee giva yau much mees fraadom than yos have wits enmmarzial applicationc

Code alert

Programming tools can speed up and strengthen analyses,
but mastering the skills takes time and can be daunting.

UNIVERSITY OF TWENTE.

Baker, M. (2017). Scientific computing:
Code alert. Nature, 541(7638), 5631 565.
doi:10.1038/nj7638-563a




HOW TO DEAL WITH CODE?

ANTICIPATE HURDLES IN THE BEGINNING

NTypos, for exampl e,
standstill, she say
space and the script
put two dashes and
run. O

Programming Languagee giva yau much mees fraadom than yos have wits enmmarzial applicationc

Code alert

Programming tools can speed up and strengthen analyses,
but mastering the skills takes time and can be daunting.
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Baker, M. (2017). Scientific computing:
Code alert. Nature, 541(7638), 5631 565.
doi:10.1038/nj7638-563a



HOW TO DEAL WITH CODE?

PLAN CODING TIME WITH PEERS

née people [shoul d]

that 6s popul ar wi
and work initially in four-hour blocks,
which he says provide enough time to
work through hurdles and get a sense
of progress. o
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Programming Languagee giva yau much mees fraadom than yos have wits enmmarzial applicationc

Code alert

Programming tools can speed up and strengthen analyses,
but mastering the skills takes time and can be daunting.

Baker, M. (2017). Scientific computing:
Code alert. Nature, 541(7638), 5631 565.
doi:10.1038/nj7638-563a



HOW TO DEAL WITH CODE?
SEEK HELP FROM THE START

Perhaps the biggest barrier is
i nsecurity é AMany [

j ust figure 1t out
not good enough yet to ask
guestionso6, 0 she S &

should seek help from others to gain
more skills.

Programming Languagee giva yau much mees fraadom than yos have wits enmmarzial applicationc

Code alert

Programming tools can speed up and strengthen analyses,
but mastering the skills takes time and can be daunting.
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Baker, M. (2017). Scientific computing:
Code alert. Nature, 541(7638), 5631 565.
doi:10.1038/nj7638-563a
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PLANNING

&% 1. Learn the benefits

= ’//EX\ 2. Getting up to speed with the basics of R

A Create figures
A Run analysis
A Basic R coding knowledge
3. Getting introduced to the extensive possibilities of R

A Completing a R-project wherein you challenge yourself
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PLANNING
OVERVIEW

3 Lectures
A Introduction into R
A Statistical analysis
A Analyzing social media content

2 Self-study assignment's using DataCamp
Reading

A R is for Revolution (Culpepper & Aguinis, 2010)
A Scientific computing: Code alert (Baker, 2017)

UNIVERSITY OF TWENTE.
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PLANNING
OVERVIEW

Passing requirements

- Attendance of all sessions

-  Complete DataCamp assignments with at least 8000 XP (Self-study)
- Complete R script assignment with statistical analysis (Session 2)

- Complete Twitter analysis and present results (Session 3)

UNIVERSITY OF TWENTE.
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PLANNING
TODAY

A Introduction in R

A Graphics

A Statistical analysis

A Preparing next lecture

UNIVERSITY OF TWENTE.
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R
\\ A Core software
A https://cloud.r-project.org

\ RStudio
\ A Integrated development environment (IDE) for R
MY A hitps://www.rstudio.com

UNIVERSITY OF TWENTE.
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https://www.rstudio.com/

R BASICS
RSTUDIO

Let ds have a

V Please open RStudio now.

UNIVERSITY OF TWENTE.
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RSTUDIO

R BASICS @Studid

LN RStudio i
g -l=- 4o ) ki = Miding =

) projet: (Monel =

) Uneitlagl = | Environment History =]
a1 3 Sumce on Save O, = L= +Bun

5

=+ Suurge = # 4 smport Dataset - ¥ List =

T Clnge| Favimanmans -

Script ~—-Qbjects

Files  PFlols  Packager  Help  Wiewer

& Fypnrm -

o — Output

[EEEE
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POVEPBLUI 3.0 4 LEWEDSLWSIL) == JLILERE FAicR Ll FuLG

Copryright {2 2818 The B Foundation for Skasistical Computing

==
PlasForm: x36_B4-apple-carwinld. 4. @ (B4-0ik] C O n S O I e

B in free softeoee wnd comes with AESDLUTELY M0 WARRANTY.
¥ou are welcome to rediskribute it under certaln eonditions.
Type 'icensa()" or "licancel)' for distribution detailsz.

Motwral Tanguage suspoert but running in ar English locale

R ois o colloborative project woth sony combreimboes
Type 'ceatributors()® for rore information ond
"citatien{)’ on how Lo cite R or R pockeges in publications,

Type 'demod)" for some cemas, ‘help)' for en-line help, or
"help.start()" for on HIML browser interface toc help.
Type 'gd" to guit K.
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R BASICS
RUNNING CODE

2] Untitled1*

A Run line or selection: [Cmd] / [Ctrl] + [Enter] T

1 F+1
. o
A Code will be transferred to the console A
1:1 [Top Level) =
and runs there r=—

A Document your code well with comments

A Characters that come after # are skipped

A Be precise, punctuation and capitalization is
important

A DataBasel dat abase
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R BASICS
OPEN HANDOUT

V Go now to benjaminziepert.com/teachinq

V Download all files and save them in one folder

V Open Session 1 A Handout R basics: statistical graphs and analysis

UNIVERSITY OF TWENTE.
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https://benjaminziepert.com/teaching

R BASICS
CREATE SCRIPT FILE

_ € Rstudio - O ¢
V Open R StUdIO File Edit Code View Plots Session  Build  Debug  Profile Tools Help
. o - OF| - = addins = ] Project [N
V Create R Script
. @ RScript Ctrl+Shift+N = Environment  History  Connectiois
V Save R SCI’Ipt gp_ F Motebook Tig “*Import Dataset - i
™ Global Enwironment =
@ R Markdown... 17-04-21) —- 1
. 55"
R Shiny Web App...
. . . The R Foundat
Tip: save all files in i | Computing Evironment is emgt
} -mingw32/x64
one location W e File
2] R Sweave and comes wit
@ RHTML RRANTY. Files Plots Packages He i
redistribute — . ¥
;f R Presentation nditions. | D
2 R Decumentation -!-Icerlce(} -
atails.

R is a collaborative project wit
h many contributors.
Type "contributors()’ for more i
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R BASICS
1 INSTALLING AND ACTIVATING PACKAGES

A Packages add functionality to R

A Use install.packages 0
A For instance: install.packages (" tidyverse ")
A You only have to install the package once

A When asked, decline to install from source package or to compile a
package.
Al nstallation doesnét work? Check

V Copy the text from the gray box in the handout to your R file and then run
the line with [Cmd] / [Ctrl] + [Enter].

UNIVERSITY OF TWENTE. 21



R BASICS

1 INSTALLING AND ACTIVATING PACKAGES

RStudio Menu alternative

L Profilej Tools Help
* Addi Install Packages...

Check for Package Updates...

Version Control

UNIVERSITY OF TWENTE.

Install Packages

Install from: 7 Configuring Repositories

Repository (CRAM]) 4

Packages (separate multiple with space or comma):

C:/R/Library [Default] -

+| Install dependencies

Install Cancel

22



R BASICS
1 INSTALLING AND ACTIVATING PACKAGES

Activate the package using library()

You have to do this every time / session you want to use the package

UNIVERSITY OF TWENTE.
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#—": GRAPHICS
CREATING (YOUR FIRST?) R VISUALIZATION

rld
I

! 1 hillign*
R % 3 ﬂ“‘ an
»

& Source: r-graph-gallery.com
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http://www.r-graph-gallery.com/95-violin-plot-with-ggplot2/

GRAPHICS
2.1 OPEN THE DATA FRAME MPG

V Run library(“ggplot2")
V Run mpgto open the data frame

mpg is a data set for the fuel economy data from 1999 and 2008 for 38
popular car models

# # A tibble: 234 x 11

4 manufacturer model displ vyear cyl trans drv cty hwy £l class

# <chr> <chr> <dbl> <int> <int> <chr> <chr> <int> <int> <chr> <chr>

# 1 audi a4d 1.80 159495 4 auto{ls) b 1 28 p compact
¥ 2 audi a4d 1.80 1585 4 manual (mS) £ 21 28 p compact
# 3 audi a4d 2.00 200 4 manual (mc)} £ 20 21l p compact
# 4 audi a4 2.00 200 4 auto(av) f 21 30 p compact
# 5 audi a4d 2 0 15999 & auto(l1S) b 16 26 p compact
# 6 audi a4 2 0 1895 6 manual (mS) £ 18 26 p compact
¥ 7 audi ad 3.10 200 & auto (awv) bl 18 27T p compact
# & audi a4 guattro 1.80 15985 4 manual (mS) 4 18 26 p compact
¥ 9 audi a4 guattro 1.80 1995 4 auto(15) 4 16 25 p compact
¥ 10 audi a4 gquattro 2.00 2008 4 manual (m&) 4 20 28 p compact
£ % . with 224 more rows

UNIVERSITY OF TWENTE.



GRAPHICS
HOW TO CREATE A VISUALIZATION?

How can we visualize this data?
A For instance, what is the frequency of engine sizes?

A We use the graphics package ggplot2

ggplot2 was installed with tidy verse packages and is used for graphics.

UNIVERSITY OF TWENTE.
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GRAPHICS
2.2 HISTOGRAM

Creates coordinate system
based on a data frame

ggplot(data =

UNIVERSITY OF TWENTE.

Adds a layer of some
geometric object

mpg) + aes(displ) + geom_histogram{)

Specifies mapping of

variables in the data frame onto
aesthetic attributes

27



GRAPHICS
2.2 HISTOGRAM

30-

20-

count

10 -

2
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GRAPHICS
2.3 UPDATE LABELS AND COLOR

geplot(data = mpg) +
aes(x = displ) +
geom_histogram(fill = ‘darkgreen') +
labs(title = "Histrogram of engine displacement™,

X "Engine displacement in litres",

¥

"Frequency™)

Histrogram of engine displacement

30-

N
o
'

Frequency

2 4 6
Engine displacement in litres

UNIVERSITY OF TWENTE.

geom_histrogram () is now
filled with an color and labels
(labs() ) are added.
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GRAPHICS
2.4 CREATE A SCATTER DOT

geplot{data = mpg) +
aes(x = displ, y = hwy) +

geom_point()

llllll

UNIVERSITY OF TWENTE.

geom_histrogram () is now
replaced with geom point ()
and we added hwy to the
variables.
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GRAPHICS
2.5 ADDING MORE AESTHETIC MAPPINGS

geplot(data = mpg) + Colours per car class

aes{x = displ, y = hwy, color = class) +

geom_point()

sy

displ

UNIVERSITY OF TWENTE.
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GRAPHICS
2.6 ADDING REGRESSION LINE

ggplot(data = mpg) +

sesl = chepds v = ) = geom_smooth (method= Im)

geom_point() +

geom_smooth{method=1m)

What does this graph tell us?

You can find more info about
graphics at

iy

A http://www.sthda.com/englis
h/wiki/ggplot2-essentials

A http://www.r-graph-
gallery.com

UNIVERSITY OF TWENTE. 32


http://www.sthda.com/english/wiki/ggplot2-essentials
http://www.r-graph-gallery.com/

&. STATISTICS

e
<’,

DESCRIPTIVE, CORRELATION & LINEAR
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