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Installing RStudio

1. Download and install R, see here:
https://cran.r-project.org/

2. Download and install RStudio Desktop
(free version), see here:
https://posit.co/download/rstudio-
desktop/

If RStudio does not recognized the latest installed version of R, see here:
https://support.posit.co/hc/en-us/articles/200486138-Using-Different-Versions-of-R



https://cran.r-project.org/
https://posit.co/download/rstudio-desktop/
https://posit.co/download/rstudio-desktop/
https://support.posit.co/hc/en-us/articles/200486138-Using-Different-Versions-of-R

RStudio screen (first time)

File Edit Code Wiew Plots Session Build Debug Prefile Tools Help

LER - Go to file/function = Addins -
Source
Console  Terminal Background Jobs

R R430 . C/Work/Data/

R version 4.3.0 (2023-04-21 ucrt) -- "Already Tomorrow”
Copyright (C) 2023 The R Foundation for Statistical computing
Platform: x86_64-we4-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 is a collaborative project with many contributors.

Type ‘comtributors()" 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 'g()' to quit R.
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The console is where you can type
commands and see output
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Environment  History  Connections  Tutorial

=

R ~

Files

“* Import Dataset = J 144 miB - ' List =

Global Environment -

Environment is empty

The environment tab shows all
the active objects (see next
slide). The history tab shows a
list of commands used in the
session

Plots Packages Help \Viewer Presentation

2= Export =

The files tab shows all the files
and folders in your default
workspace as if you were on a
PC/Mac window. The plots tab
will show all your graphs. The
packages tab list the packages
available, can install packages.



Open an R Script window

R5tudio
File Edit Code View Plots 5ession Buld Debug Profile Tools Help

MNew File » -
3 R Script Ctrl+Shift+N
Mew Project...

Cuarto Document..,
Cpen File... Ctrl+0

Cuarto Presentation...
Cpen File in New Column...

Recpen with Encoding... R Notebook
Recent Files k R Markdown...
Open Project... Shiny Web App...
Open Project in Mew Session... Plumber API...
Recent Projects k _

C File

[See next slide]
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RStudio screen (w/R Script)

File Edit Code Wiew Plots Session Build Debug Profile Tocls Help
© - - Go to file/function - Addins ~

@] Untitled1

Source on Save “ 7
1

= Run | *% Source =

Here you can type R commands and run them.
Just leave the cursor anywhere on the line where the
command is and press Ctrl-R or click on the ‘Run’

icon above.

Output will appear in the console below.

(Top Level) &
*  Console  Terminal Background Jobs

B R430 . C/Work/Data/

| R version 4.3.0 (2023-04-21 ucrt) -- "Already Tomorrow"
1 Copyright (C) 2023 The R Foundation for Statistical Computing
platform: x86_64-wed-mingw32/x64 (64-bit)

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

R is a collaborative project with many contributors.
Type 'contributors()’ for more information and
1 ‘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 'g()’ to quit R.
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R Script £

The console is
where you can type
commands and see
output

Bl Project: (None)

Environment  History Connections  Tutorial

e

R =

Files

“* Import Dataset = ) 144 MiB - ' List -

Global Environment =

Environment is empty

The environment tab shows all
the active objects (see next
slide). The history tab shows a
list of commands used in the
session

Plots Packages Help Viewer Presentation

2 Export =

The files tab shows all the files
and folders in your default
workspace as if you were on a
PC/Mac window. The plots tab
will show all your graphs. The
packages tab list the packages
available, can install packages.



Set working directory

The working directory is the folder where your files are saved and where RStudio will
export files. You can check the current working directory by typing the following:

getwd ()

You can change the working directory by typing (if using Windows):
setwd ("C:/myfolder/data")

Or you can use the menu:
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R5tudio

File Edit (e # EESER Build Debug Profle Took Help
- o - -
9 Ox Mew Session
Source
nterrupt R
Console  Terminal Back Terminate R...
E R430 . C/Work/Data/
Restart R Ctrl+Shift+F10
2 ! W'
t Set Working Directory k
| To Source File Location
Load Workspace... Te Files Pane Location

t
Save Workspace As..
{ 3 ‘ Choose Directory...

Clear Workspace...

Cuit Session.. Ctrl+Q

| __cations.

e R

Ctrl+5hift+H
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Import files into RStudio (1)

1 -

R5tudio

Mew File

MNew Project...

Cpen File... Ctrl+0
Cpen File in New Columm..
Reopen with Encoding...

Recent Files

Cpen Project...
Cpen Project in Mew Session...

Recent Projects

Import Dataset

Save Ctrl+
Save As.

Save with Encoding... 3 -
Save A Alt+Ctrl+

Compile Report..

Print...

Close Ctrl+W
Close All Ctrl+Shift=W
Close All Except Current Alt+Ctrl+ Shift+ W
Close Project

Cuit Sesszion.. Ctrl+Q

File Edit Code View Plots Session Builld Debug Profile Toocls Help

= Addins -

Already Tomorrow"
r Statistical Compu
it)

LUTELY MO WARRANTY.
er certain conditio
stribution details.

From Text (base).. k .CSV, E 3 .tSV

From Text (readr)...

From Excel...

L
L

P55..
A5

From

L
L

From

From 5Stata..



Import files into RStudio (2)

— O
= Proje
Environment Connections Tutorial
"' #* |mport Dataset » | § 144 MiB = ¥ List =

- 1 _
. B From Text (base)... ” %
. .CSV, ".tsv
From Text (readr)...
Eram Excel.. nronment is empty

From SPSS..
From SAS..

From Stata...

NOTE: When importing files from Excel or ASCII format (*.csy,
*.tsv) make sure the data is in the format shown in slides 2
and/or 3 in this document:

https://www.princeton.edu/~otorres/DataPrep101.pdf
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https://www.princeton.edu/~otorres/DataPrep101.pdf

RStudio

File Edit Code View Plots Session Build Debug

New File

Mew Project...

Open File...

Open File in New Column...

Reopen with Encoding...

Recent Files

Open Project...

Open Project in New Session...

Recent Projects
Import Dataset

Save

Save As...

Save with Encoding...
Save All

Compile Report...
Publish...
Print...

Close
Close All

Close All Except Current Ctrl+Alt+Shift+ W

Close Project

Quit Session...

»

Ctrl+0

Ctrl+5

Ctrl+Alt+5

Ctrl+W
Ctrl+Shift+ W

Ctrl+Q

Profile  Tools  He

* Addins *

Untitled3 @7 Untitied4

From Text (base)...

From Text (readr)...
From Excel...

From SPSS...
From SAS...
From Stata...

Using import

data From Text

OTR

(base)

After loading the data, change name to something short here

If your data has column titles, check ‘Yes’ here

Import Dafaset

Mame

mydata

Encoding | Autpmatic
Heading ® Yes No
Row names | Automatic
Separator | Comma

Decima Period

Quote Double quote ()
Comment |Mone

na.strings | NA

Strings as factors

After importing,
copy the code to
the R script

Input File

Country,x1995,%x1996,x1997,x1998, %1999, x2000, x2001, x2002, x2003
4,,,8000.01,8212.90,7847. 36,7702, 89,7288, 48, 6430.98,6332. 45,7
E,18268.01,18738.99,19360.46,20151.42,20715.54,20866. 30, 21364
C,21088.14,21608.14,21988. 64,22739. 28,23436. 61,24194. 85, 24300
0,313.74,321.36,331.76,342.12,351.70,365.33,377.15,386. 26,393
E,?1123.66,21659.55,22299,13,22972, 31,23613. 87,24150. 86, 24788
F,29941.64,30703.73,31716.04,32671. 27 ,33748. 21,34599. 47, 34483
G,4891.60,35063.81,5328.88,5512.59,5647.06,5934.38,5564.12,385

»
Data Frame
Country X19595 x1996 x1997 x1598 X199%9
A A NA 000,01 8212.590 7B47.36
B 13268.01 18738.99 15360. 46 20151.42 20715.54
C 21088.14 21508.14 219588.64 22739.2B 23436.61
D 313.74 321.36 331.76 342.12 351.70
E 21123.66 21659.55 22299.13 22972.31 23613.87
F 259941, 64 I0703.73 31716.04 32671.27 33748.21
G 4B891. 60 EDBe3.81 E3Z2B. 88 E512.5%9 Ee47 .06

Click here to import the data ——— | impert Cahce




RStudic

File Edit Code View Plots Session Build Debug Profile Tools Help
New File Lo - Addins ~

MNew Project... I
ewErojec [luntitieds = @] untitieas

= Using import data From Text

Reopen with Encoding...

Recent Files 4

Open Project...
Open Project in New Session...
Recent Projects L4
Import Dataset » From Text (base)...
Save Ctries From Text (readr)...
Save As... From Excel...
Save with Encoding... From SPSS..
Save All Ctrl+Alt+5 Cl H k h t f' d th f' |
Fi SAS...
ick here to find the file
Compile Report... From Stata...
Publish...
Print... Import Text Data
Close CtrleW iR
Close All Crl+ Shifts W +/GDP-Onevaresy
Close All Except Current Ctrl+ Alt+ Shift+ W Data Preview:
Country *2000 %2004
Close Project ‘
A

Quit Session... Ctrl+Q B 18268.01

Change the name to R code shown here (copy it to
something short here the R script after importing)

Import Options: Code Preview:
Name: [ mydata | First Row as Names Delimiter: | Comma v Escape: | None v Tibrary(readr) " .
5 e - e mydata <- read_csv("~/GDP_Onevar.csv'")
3 v ces Juotes: | D v C : | Defaul v A
Skip: 0 im Spa Quates Tt view(mydata)
/|Open Data Viewer Locale: Configure NA: Default v
%) Reading rectangular dats using readr G y S—,

OTR Click here to import the data 10




R5tudio
File Edit Code View Plots Session Build Debug Profile Tools Hel

New File L ~ Addins ~

New Project... || Untitied3 @] untitled4

Open File... Ctrl+0
Open File in New Column...
Reopen with Encoding...

Recent Files L4

Open Project...

Open Project in New Session...

Recent Projects L4

Import Dataset » From Text (base)...

Save Ctrles From Text (readr)...

Save As... From Excel...

S ith Encoding...

ave Wi ncoding From SPSS...
Save All Ctrl+Alt+5
ave At From SAS...

Compile Report... From Stata...

Publish...

Print... Impart Excel Data
File/URL:

Close Ctrl+W
~/GDP_OneVarxlsx

Close All Ctrl+Shift+W

i Data Preview:

Close All Except Current Ctrl+Alt+Shift+ W — o o

Close Project A

Quit Session... Ctrl+Q - il BT 2608
c 2 21608.1363
D 3213631
E
F
c 45916039

If the file has
more than one

sheet, select

Change the name to
the one you

something short here

need here...

Import Option:

Name: | mydata Max Rows: 7 First Row as Names
Sheet: | Default v|  Skip: 0| [(//Open Data Viewer
Range: |A1:D10 NA:

% Reading Excel iles using readsl

OTR

Using import data From Excel

Click here to find the file

22676.263

25076.010

6162.5380

R code shown here (copy it to
the R script after importing)

Code Preview:

Tibrary(readx1)
mydata <- read_excel("~/GDP_Onevar.x1sx")
view(mydata)

——py | mport Cancel

Click here to import the data 11




Installing a package

1e| Install Packages 2

3.
Install from: ?! Configuring Repositories
| Repository (CRAN) v
Packages (separate mulgple with space or commal): Fil Plots  Packages Help Viewer Presentation
ggplot2 3 Instal @ Update
ggplot2 Mame Description Version
ggplot2movies [AppData/Local/Riwin-library/4.3 [Default] w System Library
irctall dend | base The R Base Package 430
| Install dependencies
i oot Bootstrap Functions (Criginally by Angelo 1.3-28.1

Canty for 5)

- class Functions for Classification 7.3-21
Install Cance
cluster "Finding Groups in Data": Cluster Analysis 214

Extended Roussseuw =t al.
Code Analysis Tools for R 0.2-19

(]
[]
[+R
m
]
]
in

Once a package is installed, no need to install it again
until a new version of R is installed.
To activate a package type

) library(name of package) .
TR - -

=



Data visualization

RStudio = O X
File Edit Code View Plots Session Build Debug Profile Tools Help
o - O 3 - Go to filefunction = Addins - R Project: {Mone) ~
@ Untitled1 @] GraphsR* > | Environment  History  Connections  Tutorial |
Source on Save | O /- *Run | "+ Source ~ = = # |mport Dataset » | § 333 MiB ~ ' List = =
1 .
R - Global E t -
2  Tibrary(car) # By John Fox and sanford weisberg | F 3
3 Tibrary(rgl) # By Daniel Adler and puncan murdoch
4
5 # scatterplot Environment is empty
[
® 7 scatterplot(prestige ~ income, data=Prestige) - I Ru n
8
9 # scatterplot per group
10
11 scatterplot(prestige ~ income|type, data=Prestige)
12
13 # scatterplots in matrix form Y
14
15 scatterplotmatrix(~ prestige + income + education, span=0.7,data=Prestige)
16
7 # 3D graph, scatter3d is from the --car package. It will open in the viewer window
18
19 scatter3d(prestige ~ income + education, id.n=3, data=Duncan)
20 rglwidget()
Files  Plots ges Help Viewer Presentation |
B zoom | - Eeport ~ | @ ' = -
1 [Top Level) & R Script = o
g
Console  Terminal Background Jobs =]
R R43.0 . C/Work/Data/
> scatterplot(prestige ~ income, data=pPrestige) 2 -
> =
T
i)
a
o _|
=+
= |
o
[See next slide] . . . | | .
0 5000 10000 15000 20000 25000
income
OTR T ] o e . 13 .
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Data visualization

Right-click to save or copy the plot

5000 10000 15000

iIncome

20000

25000

14



Data visualization

RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help

O -l - HRE o Go to file/function ~ Addins =

9 untitled1 9 Graphs.R*

H Source on Save | O /- *Run | "=

1
2  Tibrary(car) # By John Fox and sanford weisberg
3 Tibrary(rgl) # By Daniel Adler and puncan murdoch
4
5 # Scatterplot
[

® 7 scatterplot(prestige ~ income, data=Prestige) u n
g
9 # Scatterplot per group
10
11 scatterplot(prestige ~ income|type, data=Prestige)
12
13 # scatterplots in matrix form
14
15 scatterplotmatrix(~ prestige + income + education, span=0.7,data=Prestige)
16
7 # 3D graph, scatter3d is from the --car package. It will open in the viewer window
18
19 scatter3d(prestige ~ income + education, id.n=3, data=Duncan)
20 rglwidget()
[ (Top Level) &

Console  Terminal Background Jobs

R R430 . C/Work/Data/

> scatterplot(prestige ~ income, data=pPrestige)

=

[See next slide]
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» =

Source ~

R Script =

=0

— a b4

R Project: {(None) =

Environment  History  Connections  Tutorial |
= [ | 5% import Dataset ~ | ¥ 333MmiB - | & List = -
R~ 1 Global Environment =

Files

prestige

Plots

80

60

40

20

Environment is empty

2 click on Export to
save or copy the plot.

Packages Viewer  Presentation |
' Zoom | = Export = | © ' = -

T I T T T I

0 5000 10000 15000 20000 25000

income

15
0 0 o oo




Data visualization (3D graphics)

€ Rstudio = O >
File Edit Code View Plots Session Build Debug Profile Tocols Help
Q - R - H B = Go to file/function = Addins = B project: (None) =
@] Untitled @ Graphs.R* » =0 Environment  History Connections  Tutorial - ]
H Source on Save | O A - =*Run | *=+ Source = il | # |mport Dataset ~ | J 359 Mig ~ ¥ List = =
1 )
. . R - 1Global Environment -
2 Tlibrary(car) # By John Fox and sanford weisberg
3 library(rgl) # By Daniel Adler and Duncan Murdoch
4
5 # scatterplot Environment is empty
[
7 scatterplot(prestige ~ income, data=Prestige)
1
9 # scatterplot per group
10
11 scatterplot(prestige ~ income|type, data=Prestige)
12

13 # scatterplots in matrix form

i 2 click on Zoom

scatterplotMatrix(~ prestige + income + education, span=0.7,data=Prestige)

7 # 3D graph, scatter3d is from the --car package. It will open in the yiewer window

18
19 scatter3d(prestige ~ income + education, id.n=3, data=Duncan)
20 rglwidget ()

Files  Plots ickages Help  Viewer  Presentation =]
¥« A Zoom | = Export - | 9 5_', - 5 -
20112 (Top Level) = R Script =
restige
Console  Terminal Background Jobs =0 f gl.,"] s
R R430 . C/Worlk/Data/

scatterplot(prestige ~ income, data=Prestige)
scatter3d(prestige ~ income + education, id.n=3, data=Duncan)

>
>
> rglwidget()
>

[See next slide] /

OTR 16



0 Viewer Zoom = O X

Data visualization (3D graphics)

Use the cursor to move the graph around

prestige
100

t\ Right-click to save or copy the plot
OTR 100 T
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