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Get up and running with

® Who is this for?

This is a guide to help students, members and users with the set
up and running of R and RStudio software.

® What is R?

R is a freely available, open source, statistical programming
language that has become increasingly popular in a variety of
disciplines. Used in academia and industry, it provides a diverse
and powerful toolset for the visualisation, processing, analysis
and reporting of quantitative data.

® What is RStudio?

RStudio is a freely available, open source, integrated development
environment (IDE) for R. It includes a console, syntax-
highlighting editor that supports direct code execution, as well as
tools for plotting, history, debugging and workspace
management.

® Why two pieces of software?

R is the programming language and execution environment
necessary for anyone that wants to run R code.

RStudio is a popular way to write and run R code due to its ease
of use and collection of handy convenience tools.
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® Do | need to install both?
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Students are advised to prepare for the CS1B - Actuarial Statistics and CS2B - Risk

Modelling and Survival Analysis exams with both R and RStudio.

It is necessary to install R first, followed by RStudio which will
automatically detect R and prepare to use it.

How to install R

Downloading and installing R on your computer

The most common way of using R is by downloading the R
program from its website and installing and running it just like
any other program.

R can be downloaded from the official website of ‘“The R Project
for Statistical Computing’, the organisation that maintains and
updates R. Their website is known as the ‘Comprehensive R
Archive Network’, or CRAN for short. The URL is
http://www.r-project.org/.

How do | download R?
Step 1 Go to — https://www.r-project.org/

Step 2 At the main page, click on the ‘download
R’ link which appears in the ‘Getting Started’
section at the top of the page.

Step 3 Choose a CRAN mirror.

(O A mirror is essentially a copy of the available
downloads at different locations.

O We recommend choosing the https://cloud.r-
project.org/ mirror which appears under the
location ‘0-Cloud’. This is a cloud-distributed mirror
which will automatically perform the download
from a suitable server.

@ You then select the operating system you will be
downloading R to: Linux, (Mac) OS X, or Windows.
For specific information for each major operating
system see the relevant section below.
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R website homepage

This software is downloaded worldwide. As we have already
mentioned, a ‘mirror site’ provides the same files for your
approximate location, which makes your download quicker.

Windows

Step 1 To automatically be taken to the download page
for the RStudio cloud mirror go to {
https://cloud.r-project.org/bin/windows/base/

Step 2 At this point you will be presented with a Download
R for Windows option with the most recent version
number.

Step 3 Clicking this link will download an executable (.exe)
file which can be used to install the R software.

Step 4 Double click on the downloaded executable and
work through the installation prompts.

(Mac) OS X

Step 1 Got to https://www.rstudio.com/products/rstudio/download/.
Step 2 Click on the Download button under the RStudio Desktop FREE option.

Step 3 Under Installers for Supported Platforms choose RStudio - Mac OS X 10.6+ (64-bit).

Linux

R is supported on many distributions of Linux with detailed
installation guides maintained by the CRAN R project authors.
For adirectlink to the instructions on installation of R with your
chosen Linux distribution go to |
https://cloud.r-project.org/bin/linux/
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Install RStudio

Windows

Step 1 Gotol!l
https://www.rstudio.com/products/rstudio/download/.

Step 2 Click on the ‘Download’ button under the RStudio
Desktop FREE option.

Step 3 Under Installers for Supported Platforms choose
RStudio - Windows Vista/7/8/10.

Linux

RStudio is available on many distributions of Linux.

Step 1 Goto!l
https://www.rstudio.com/products/rstudio/download/.

Step 2 Click on the ‘Download’ button under the RStudio
Desktop FREE option.

Step 3 Under Installers for Supported Platforms choose the
installer that matches your chosen Linux distribution.

(Mac) OS X

Step 1 Go to https://cloud.r-project.org/bin/macosx/.

Step 2 Choose the latest version of the ‘.pkg’ file suitable for your version of MAC OSX.
Step 3 Install the downloaded file, keeping all default settings.

Step 4 If you have OS X 10.9 (Mavericks) or higher, download and install XQuartz from

http://xquartz.macosforge.org/. This step should not be necessary for OS X versions
below this.
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Installation at work

Installation of the R and RStudio software may require certain
administrator privileges on your machine. If you are unable to
install the software directly yourself, your IT team should be able
to help you if you provide them with a copy of this guide.

Basic Use - RStudio

RStudio IDE is a user-friendly way to write, store, manage and
run all your R code. This section will get you started on running
your first piece of code in RStudio.

Hello World

Step 1 Start an RStudio session.

Step 2 Select File = New File = Rscript. By writing all our
code in an Rscript in the text editor, rather than
directly into the console, we can save it, edit it and
reuse it later.

(e ' NewFile Pl -
S VewProject... R Notebook L ole Terminal R Markdown =0
Open File... RMarkdown age/filestore/jJumpingrivers/git/consultancy/IFOA/guide,
1 X _ Shiny Web App... tform: x86_64-pc-linux-gnu (64-bit)
2 Recent Files
: Text File )
Open Project... C++File s free software and comes with ABSOLUTELY NO WARRANTY.
Open Project in New Session... Python File are welcome to redistribute it under certain condition
Recent Projects
RSweave
Import Dataset RHTML e 'license()' or 'licence()' for distribution details.
Save RPresentation ¥
SaveAs... R Documentation >
Rename Files Plots Packages Help Viewer —m)

Save with Encoding... -3 Export ~

Save All

Knit Document

Compile Report... R Script *
Envirol Print... =0
Close e
Close All
Close All Except Current

Close Project

Quit Session...

© Institute and Faculty of Actuaries



Get up and running with R Page 6 of 17

Step 3 Type:

X = "Hello World"
print(x)

into the Rscript in the text editor.

Step 4 The text editor itself doesn’t run any code, that is the
job of the console. To run code in the editor, highlight
the code you would like to run and click ‘run’ at the
top right of the script pane. (Alternatively, press ‘Ctrl
+ enter’ on the keyboard.) If no code is highlighted,
the console will run the line of code where the cursor

currently is.
Q - R 2~ H H Go to file/function 5 - + Addins R guide -
® | Untitled1* @ | guide.Rmd ] Environment History Connections Git _
] Sourceon Save = O /' ~ = Run | 5% | 4 Source - # ] -~ Import Dataset - & List ~ -
il b( = "Hello World" Run the current ) Global Environment ~
s line or selection
2 print(x) (Ctrl+Enter)
Environment is empty
Files Plots Packages Help Viewer __
-= Export ~
I (Top Level) = R Script =
Console Terminal R Markdown —Im
/storage/filestore/jumpingrivers/git/consultancy/IFOA/guide
>

You have successfully created your first variable and used your
first function to print out the value of that variable.

© Institute and Faculty of Actuaries
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R packages

Get up and running with @

Most of the available functionality in R is stored in packages. R
takes care of package management, so you will install new R
packages directly from the R program. Some packages will be
available by default in the System Library, such as:

e stats
e utils
e graphics

To enable these packages simply tick the check box and the
package will be loaded to your session as shown below.

B x
File Edit Code View Plots Session  Build Debug Profile Tools  Help
Q- | - A Go to file/function = Addins ~ E| Project: (Noneg] -
Console  Terminal = Environment  History  Connections = ]
[ffactuaries.org.uk/dfs/ AP Users/LauraG/Documents/ = H #* Import Dataset - ,{ List =
Copyright (C) 2018 The R Foundation for Sta a 79 Global Environment
tistical Computing
Platform: x86_64-wed-mingw32,/x64 (64-bit)
R is free software and comes with ABSOLUTEL Environment is empty
Y NO WARRANTY.
You are welcome to redistribute it under ce
rtain conditions.
Type "license()’ or '"licence()’ for distrib
ution details. Files Plots Packages Help Viewer |
&l install | (@ update
R 15 a collaborative project with many cont P i
\ Name Description Version
ributors. e
TYEE contributors()’ for more information [ ] scales Scale Functions for Visualization 1.0.0 .
an = . . - .
‘citation()’ on how to cite R or R packages | | spatial Eunctlonnsftl}rl‘l(ngmg and Point 73-1
in publications. attern Analysis
|| splines Regression Spline Functions and 352
Type 'demo()' for some demos, "help()' for Classes
on-Tine help, or stats The R Stats Package 352
hE-IPEISTI:art() for an HTML browser interfac ] statsd Statistical Functions using 54 Classes  3.5.2
e to help. =
Type -q(g- to quit R. I:I stringi Character String Processing Facilities  1.4.3
|| stringr Simple, Consistent Wrappers for 14.0
= library("stats", 1ib.loc="C:/Program File Commeon String Operations
s/R/R-3.5.2/1ibrary") [ survival Survival Analysis 243-3
g v o[ etk Tel/Tk Interface 352 v

Some packages will not be listed in the System Library and will need to be installed.

Example installation

As an example, we will run through the installation of a popular
package for graphics, ‘ggplot2’.

Note: package names in RStudio are case sensitive, care should be

taken to install correct packages.

There are two methods for installing R packages in RStudio.

© Institute and Faculty of Actuaries
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GUI method

Step 1 Click on the ‘Packages’ tab.

Step 2 Click ‘Install’.

Eile Edit Code View Plots Session Build Debug Profile Tools Help
o - OR - H B = - Addins - R Project: (Mone) =
@] Untitled1* | Environment  History Connections |
H Source | O A - | [ - T H ~ Import Dataset = | & List =
1 X = "Hello world” 7} Global Environment =

2 printi(x)

Environment is empty

Files Plots Packages Help  Viewer -]
2 install | @ Update
Mame Description Version
2.9 (Top Level) = R Script = splines Eleagsrsees:ion Spline Functions and 3.5.2 ~
Console  Terminal = stats The R 5tats Package 3.5.2
fractuaries.org.ulk/dfs/ APUsers/LauraG/Documents, stats4 Statistical Functions using 54 Classes  3.5.2
- ~ stringi Character String Processing Facilities  1.4.3
= stringr Simple, Consistent Wrappers for 1.4.0
= Coemmen String Operations
> survival Survival Analysis 2.43-3
z tektk Tl/Tk Interface 352
= tibble Simple Data Frames 211
> timeDate Rmetrics - Chronelogical and 3043.102
> = Calendar Objects o

Step 3 In the resulting popup window, type the name of the
package ggplot2 under ‘Packages’.

© Institute and Faculty of Actuaries
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Eile Edit Code View Plots Session Build Debug Profile Tools Help
o - Of - H B = = Addins - Rl Project: (None] -
@] Untitled1* | Environment History Connections |
; H Source | L /- = | - T H # Import Dataset ~ | & List =
1 X = "Hello world” 7} Global Environment =

2 printix)

Install Packages
nt is empty
Install from: 7 Configuring Repositories
Repository (CRAM) =
Packages (separate multiple with space or comma): Viewer =
| ggplot2
ggplot2 Version
lot2 i Functi d 3.5.2 ~
2:9 (Top Level) = ?E.E.u-.T.E.IE!is..JkfdfszPUserstauraGfDocumentszfwin—Iibri +] [ETUnchonsan
Console  Terminal . kage 3.5.2
+|Install dependencies E .
fractuaries.org.uk/dfs/ APUsers/Laur. ions using 54 Classes  3.5.2
- g Processing Facilities 1.4.3
> Install Cancel ent Wrappers for 1.4.0
= 3 Operations
T
> [ survival Survival Analysis 243-3
z teltk Tel/ Tk Interface 352

Your package install status will be shown in the console window:

2:0 (Top Level) = RScript = || 8
Console  Terminal = ]
[ factuanies.org.uk/dfs/APUsers/LauraG/Documents/
downloaded 3.5 MB ~

package ‘ggplot2’ successfully unpacked and
MD5 sums checked

The downloaded binary packages are 1in
C:'WUsershlocal_LauraGchTemp' RTmpO4I3

gw'.downloaded_packages

-

Using code to install packages

It is also possible to install packages in the console.
Go to the console window, as shown above
and write the following code and press enter.

install.packages("ggplot2")

© Institute and Faculty of Actuaries
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Note that the name of the package must be in quotation marks, e.g
"ggplot2".
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O -2 HB Go to file/function i ~ Addins - R guide -
@ | Untitled1* @ | guide.Rmd =i Environment History Connections Git _ ™
+ o Source on Save = O /- =#Run | % 4 Source -~ # |] = Import Dataset ~ ¥ List + -
1 x = "Hello World" ), Global Environment ~
2 print(x)
Environment is empty
Files Plots Packages Help Viewer __
©JInstall | @ Update = 8 Packrat
Name Description Ve...
2:9 (Top Level) = R Script = User Library
Console Terminal R Markdown —m| acepack  ACE and AVAS for 1.4.1
/storage/filestore/jumpingrivers/git/consultancy/IFOA/guide/ g:lgercet;:?o:lumple
> install.packages("ggplotZ")l , Transformations
animat... A Gallery of Animations 25
in Statistics and Utilities
to Create Animations
ape Analyses of 5.0
Phylogenetics and
Evolution
Applie... Functions and Data Sets  1.1- =
far 'Annliad Pradirtivie A 4

Using a package

The installation process will add that package into your
computer, but these packages are not automatically loaded into
the session on start up because many people have hundreds of
packages, and it would be unmanageable and slow to load them
all at once.

To load a package for use in an R session we use:

library(ggplot2)

We can now use all the functions that are in the ggplot2
package.

Typically, we install once and go back to ‘library’ whenever we
need that package.

© Institute and Faculty of Actuaries
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Datain R

Data in R are stored under different names. Some example data
sets already exist in a default installation of R. To view a print out
of the data we can just write the name. One such example data set
is the iris data.

iris

The first few rows of the printed output are shown below.

Hit Sepal.Length Sepal.Width Petal.Length Petal.Width Species
## 1 5.1 3.5 1.4 0.2 setosa
#it 2 4.9 3.0 1.4 0.2 setosa
## 3 4.7 3.2 1.3 0.2 setosa
## 4 4.6 3.1 1.5 0.2 setosa
## 5 5.0 3.6 1.4 0.2 setosa
## 6 5.4 3.9 1.7 0.4 setosa

R will print the values into the console. If you prefer, a
spreadsheet style view can be obtained using the View()
function. Try:

View(iris)

This view is not editable, it serves as a preview of how the data
will be presented.

Getting data from files

There are numerous ways to load data from a file into RStudio.
Here we will examine loading data into an RStudio session from
three common file formats (.csv, .xIsx and .Rdata).

It is recommended to save all data files to a specific folder on your
computer.

The simplest way to load data is to first set the working directory
in RStudio, to do this click: “Session” > “Set Working Directory” >
“Choose Directory...”

© Institute and Faculty of Actuaries



Get up and running with : Page 12 of 17

Ble [Edi Code Yiew Piots | Secton | Build Debay Preofile  Took  Meip

@ - " B B . [ Session
@] Untitiedt® |t R P | Enwircemend  Hisiory  Connections
[ | S o Tesminate F... [ource = = |4 #import Dataset = &
1 -
Reitait B Clels SRift =10 W Siobl Enveonment
Set Worling Cirectory Bl |70 Sowen FhaLasition
Laid Workipace. To Files Pane Le<ation
i, e Choowe Directory..  CirkeShifteH
Clear Worknpace..
Oiatt Sestian. £}

Navigate to the folder you have saved your data files and click
“Open".

You will now see your data files in the “Files” tab as shown below:

Files Plots  Packages Help  Viewer = ]
Q || Mew Folder &  Delete = | Rename {ﬁ- Mare =
[~ ¢ - Users - LauraG - Desktop - Data Files

& Mame Size Modified
Tt.
|7 Rhistory 385 B Mar 28, 2019, 2:05 PM
J | 1_sample_data.bd 26B Mar 28, 2019, 2:12 PM
J 2_sample_data.csv 2B Mar 28, 2019, 2:12 PM
[ o 3_sample_data.RData 931 B Mar 28, 2019, 2:12 PM

The alternative way to set the working directory is to input the
following code:

setwd(“input exact file location”)
Note: RStudio uses forward slashes.
Correct file location: C:/Users/My Documents/data.csv
Incorrect file location: C:\Users\My Documents\data.csv

To import a .txt or .csv file click on “Import Dataset...” within the
“Enviroment” tab and select “From Text (base).

© Institute and Faculty of Actuaries
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Environment  History Connections

« | | " #*Import Dataset - {

. ZIIE From Text (base)...
From Text (readr)...

From Excel... ment is empty

From 5P55...
From 5A5...

From 5tata...

To import an Excel file select “From Excel...”

To import a .Rdata file click on the file and in the pop up window
confirm the load by clicking “Yes”.

@ Do you want to load the R data file "C:/Users/LauraG/Desktop,/Data Files/

3_sample_data.RData" into the global environment?

.| 1_sample_data.bd

=

& OO

2_sample_data.csv
@ 3_sample_data.RData
Jte it under certain conditions. A

' Frwm Adc+rmabho+saam Adeas =T~

© Institute and Faculty of Actuaries
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Basic Use — R Console

Similar to RStudio there are a number of pre-installed packages available in R Console. To select a pre-
loaded package got to “Packages” > “Load Package” and select the package from the resulting pop up
window.

To install additional packages, go to “Packages” > “Install Packages” and select your required package
from the resulting pop up window.

Getting data from files

Similar to RStudio you are advised to save data files to a specific folder on your PC. You can set a
working directory in R Console in two ways.

Input the code:
setwd (“C:/Users/Desktop/Data Files”)

Note that the code above is using forward slashes
To test this has worked by inputting the following:
getwd ()

Alternatively you can navigate to “File” > “Change Dir” and navigate to your specific folder on your PC.

© Institute and Faculty of Actuaries
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R

File Edit View Misc Packages Windows Help

BEREERE
R R Console == =]

R versiom 3.5.2 (2018-12-20) -- "Eggshell Igloo™
Copyright (C) 2018 The R Foundation for Statistical Computing
Platform: xBE_E&—wE&—mingw:SE.-"xE& [64-bit)

E iz free =software and comes with ABSCLUTELY NO WARERANTY.
You are welcome to redistribute it under certain conditions.
Type "licensze()" or 'licence()' for distribution details.

Hatural language =support but running in an English locale

R i= 2 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 HTHML browser interface to help.
Type "g()" to gqguit R.

Change working directory to:
C:\UsersLauraG\Desktop'\Data Files

1M |Foh Server

4 |_E Desktop
| Data Files

[ LE Documents

b | Downloads

b Music

[ Lﬁ Pictures

b @ Videos

I o® | aural3 (V\actuaries.org.uk\dfs\apusers) (I:]
£ >

Folder: | Data Files

| Make New Folder |

Once you have set the working directory you can run the following code in R to load the data:

To load a .txt file run the following code:
scan ("datafilename.txt")

To load a .csv file run the following code:
read.csv ("datafilename.csv",header=T)

To load a .Rdata file run the following code:

load ("datafilename.Rdata")

© Institute and Faculty of Actuaries
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Help

R has documentation associated with each function stored in the
packages themselves. Every single function that is directly
accessible has a help page.

Subsequently, you can view the help documentation of any
function in any package you have installed from within R itself. To

see a help page you can use the ? operator in front of a functions
name. E.g.,

?plC’t_ You can also use the help() function e.g. help(plot) to see the help page.
The help pages typically have:

®© A description of what the function does.

®  Details on what the function arguments (inputs) represent.

© Examples of using that function.

You can copy the example of code from the help page into your

text editor and run it for yourself to see what the function does.
Alternatively, example () function will extract the examples from

the help page and run the code for you, stepping through each
example. E.g.,

example(plot)

© Institute and Faculty of Actuaries
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Additional resources

R

R is a popular programming language and as such there is a
wealth of information and code examples on the internet. Often a
Google search for what you want to do will return a solution. In
addition, there are a number of sites which may prove useful.

https:/Irseek.org/ — A customised Google search engine that will
only return R related results.

https://stackoverflow.com/.— an online community for developers
to learn and share their programming knowledge.

https://www.rstudio.com/online-learning/ = Links and
suggestions for starting to learn different aspects of R
programming.

https://community.rstudio.com/— A discussion board for asking
questions about R.

https://www.rstudio.com/resources/cheatsheets/ — pdfcheat-
sheets for using RStudio and popular R packages.

https://www.r-bloggers.com/-> A blog aggregator from contributors with posts and tutorials on

interesting things happening in R. As well as some good introductory level tutorials, this is a great place

for discovering new packages and learning new things.

Credit: The R logo is © 2016 The R Foundation, licensed under a Creative Commons Attribution-
ShareAlike 4.0 International License.
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