DATA SOCIETY”™

‘If you can’t explain it simply, you don't understand it well enough.”

- Albert Einstein
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Setting up R: overview

1. What is R?
2. Download R from the CRAN website (http://cran.r-project.org/)

— R for Windows
— R for Mac
3. Install R Studio (http://www.rstudio.com/products/rstudio/download/)

—  RStudio a prief tour
4. Running a script
— Variables

5. Reading in a data
—  Manually
— Through the script
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What is R?

* R Is a statistical programming software
— Has many similar features to SAS, Excel and SPSS

— Scripting language

* |t's free and open source

* Has lots of helpful pre-built functions
— You can build your models quicker

* Easy to learn
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Install R

€ - C [ cran.us.r-project.org v @ S

The Comprehensive R Archive Network

Download and Install R

Precompiled binary distributions of the base system and contributed packages. Windows and Mac users most likely want one of
these versions of R:

CRAN
Mirrors
What's new?
Task Views

e Download R for Linux

e Download R for (Mac) OS X
e Download R for Windows

Search R 1s part of many Linux distributions. yvou should check with your Linux package management system in addition to the link
above.
About R
R Homepage Source Code for all Platforms
The R Journal _ . . o _
Windows and Mac users most likely want to download the precompiled binaries listed 1n the upper box. not the source code. The
Software sources have to be compiled before vou can use them. If vou do not know what this means. vou probably do not want to do 1t!
R Sources
R Binaries e The latest release (2014-10-31. Pumpkin Helmet) R-3.1 2 tar gz read what's new in the latest version.
Packages _ - .
Other » Sources of R alpha and beta releases (daily snapshots. created only 1n time periods before a planned release).
Documentation ¢ Daily snapshots of current patched and development versions are available here. Please read about new features and bug
Manuals fixes before filing corresponding feature requests or bug reports.
gﬁntrsibut od e Source code of older versions of R 1s available here.

Contributed extension packages
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R for Windows

€& - C [J cran.us.r-project.org

w O S

CRAN

Mirrors

R-3.1.2 for Windows (32/64 bit)

Download R 3.1.2 for Windows (54 megabytes. 32/64 bit)

Installation and other instructions

New features in this version
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R for Mac

€& - C' [J cran.us.r-project.org

w O S

CRAN
Mirrors
What's new?

Task Views
Search

About R

R Homepage
The R Journal

Software
R Sources
R Binaries
Packages
Other

Documentation
Manuals

FAQs
Contributed

R for Mac 0S X

This directory contains binaries for a base distribution and packages to run on Mac OS X (release 10.6 and above). Mac OS 8.6 to 9.2 (and Mac OS X 10.1) are no

longer supported but you can find the last supported release of R for these systems (which 1s R 1.7.1) here. Releases for old Mac OS X systems (through Mac OS X
10.5) and PowerPC Macs can be found i the old directory.

Note: CRAN does not have Mac OS X systems and cannot check these binaries for viruses. Although we take precautions when assembling binaries. please use the
normal precautions with downloaded executables.

R 3.1.2 "Pumpkin Helmet" released on 2014/10/31

This binary distribution of R and the GUI supports 64-bit Intel based Macs on Mac OS X 10.6 (Snow Leopard) or higher.

Please check the MD53 checksum of the downloaded image to ensure that 1t has not been tampered with or corrupted during the mirroring process. For example type
md5 R-3.1.2-mavericks.pkg

in the Terminal application to print the MD35 checksum for the R-3.1.2-mavericks pkg image. On Mac OS X 10.7 and later you can also validate the signature using
pkgutil --check-signature R-3.1.2-mavericks.pkg

Files:
R-3.1 2-snowleopard pkg R 3.1.2 bmary for Mac OS X 10.6 (Snow Leopard) and higher. signed package. Contains R 3.1.2
MDs5-hash: 8a093200b567282032002 . S i GAhy . . » . ~
A T 003 framework. R.app GUI 1.65 1 64-bit for Intel Macs. The above file 1s an Installer package which can
(ca. 68MB) be installed by double-clicking. Depending on your browser. vou may need to press the control key

and click on this link to download the file.

This package contains the R framework. 64-bit GUI (R.app) and Tcl/'Tk 8.6.0 X11 libraries. The latter
component 15 optional and can be ommitted when choosing "custom install”. 1t 1s only needed 1f vou
want to use the tcltk R package. GNU Fortran 1s NOT included (needed 1f vou want to compile
packages from sources that contain FORTRAN code) please see the tools directorv.

R-3.1 2-mavernicks pkg R 3.1.2 bmary for Mac OS X 10.9 (Mavericks) and higher. signed package. It contains the same
MD5-hash: d8fb6eaf80357dd058aal 691c684e091 e T ians Ac . " : . 1t s S i . orc
Iy ey i software Versions as above. l?ut this R bt}dd ha:s been. bualt .\’Vlth chde S to leverage new compilers
(ca. 55MB) and functionalities in Mavericks not available in earlier OS X versions.
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What is RStudio?

4= Rterm (32-bit)

R version 3.1.1 (2014-87-18)> — ""Sock
Copyright
Platform: i386—wb4-—mingw32/1386 (32-hit>
R is free software and comes
You are welcome to redistribute it

Type ’license{()>’ or ’licence{)’

Type ’contributors{()’
‘citation<{>’ on how to cite R or R packages

Type ‘demo(>’ for some demos, ’'help(d’
‘help.start ()’

Type (>’ to gquit R.

> 545
(11 16
>

it to Me"
(C> 2814 The R Foundation for Statistical Computing

Natural language support but running in an English locale

R is a collaborative project with many contributors.
for more information and

for an HTML browser interface to help.

File Edit Code View Plots Session Project Buid Tools Help

=81 x|

Q- - @ B

”_) Untitledl
l"it}] ﬂBSOLUTELY NO UQRRQNT'I' - [ I~ Source on Save Q /-~ ~®Run | o9
under certain conditions. 1
for distribution details.
in publications.

for on—line help,. or
1:1 £ (Top Level) =
Console
R version 3.1.1 (2014-07-10) -- "Sock it to Me"”

Copyright (C) 2014 The R Foundation for Statistical Computing
Platform: 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 'Ticense()' or 'licence()' for distribution details.

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-Tine help, or
"help.start()’ for an HTML browser interface to help.

Type 'q()" to quit R.

[workspace loaded from ~/.RData]

>

_+»Source ~

=

L4

R Script <

H

R Project: (None) ~

Workspace  History

® [ #Import Dataset~ | 3
Files Plots Packages Help

j—‘ - /I\ o

R: Student's t-Test v

-~

t.test {stats} R Documentation

Student's t-Test

Description

Performs one and two sample t-tests on vectors of data.

Usage

t.test(x, ...)

#%# Default 53 method:

t.test(x, y = NULL,
alternative = c("two.sided", "less", "greater"),
mu = 0, paired = FALSE, wvar.equal = FALSE,

conf.level = 0.95, ...)

#%# S3 method for class 'formula'
t.test (formula, data, subset, na.action, ...)

Arguments

hd
| »
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Install RStudio

€ - C [3 www.rstudio.com/products/rstudio/download/

w O S

@StUdIO Products Resources Pricing About Us Blog Q

If you run R on a Linux server and want to enable users to remotely access RStudio offerings
using a web browser please download RStudio Server.

Click here

Download RStudio Desktop v0.98.1091 — Release
Notes

to learn more
about Shiny!

RStudio requires R 2.11.1 (or higher). If you don’t already have R, you can download
it here.

Installers for ALL Platforms

installers Size Date MD5

RStudic 0.22.1091 - Windows XP/Vista/7 /@ 45 M3 2014-11-06 910fba345c0555597bda498cadl302b0
RStudic 0.8€.1091 - Mac OS X 10.6+ (64-bit) 324M2  2014-11-06 9c7d2cea702cf478a4a774b79134b3ee
RStudic 0.8€.1091 - Debian 6+/Ubuntu 10.04+ (32-bit) 53 MB 2014-11-06 @bc579cbeed43a514e3fb456995%a0ada
RStudic 0.82.1091 - Debian 6+/Ubuntu 10.04+ (64-bit) S49M2 2014-11-06 1e88e6775993daa8cf7d4d89f76af7e0
RStudic 0.82.1091 - Fedora 13+/RedHat 7+/openSUSE 11.4+ (32-bit S34MZ  2014-11-06 3a2e5923956166f90ecclcb721be2f90ef
RStudic 0.82.1091 - Fedora 13+/RedHat 7+/openSUSE 11.4+ (64-bit 55 M2 2014-11-06 6dlac@8ceed731f5758f3de%9a911511b
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RStudio

[ NON | RStudio

l-- B3 =4 K| Project: (None) -

(1 Intro to R.R* » - Environment History .

[] [ SourceonSave @& / -~ i | ~#Run  ®% [ #Source v | % [J _#ImportDataset~ 3 Clear (& — List~

1+2 "}, Global Environment » Q

3*5 v
alues

10/2

2A3 A 7

2+3+4+5 B 10

A=2+5

B=A+3

B

Ooo~NOWUB S WN B

* Top left runs commands, called » Top right shows summary of data
11 Script and variables currently loaded,
13 called Environment

14
P i | (Top Level) = R Script =

Console ~/ = =[:3 Files Plots Packages Help Viewer ——

> 142 | ‘oo .3 Export -
[1] 3
> 3*%5
[1] 15
> 10/2
[1] 5

> 243 » Bottom left shows results, called » Bottom right shows help files and

E1§+iz4+s Console graphical OUtpUtS

> A=2+5
> B=A+3
> B

[1] 10

>

PREP: SETTING UP R AND RSTUDIO DATA SOCIETY © 2015




Script and Console in RStudio

* Script
— We use scripts to generate reusable code
— Scripts are like macros
— Code is not executed here unless you press “Run” (see next slide)

— Good coding practice:
« When saving a script use a name that describes what the script does (i.e. counter, graph)

« Comment your code using “#”

;;'.‘j- B3 =24 Rsmo
P T 2T TR W T S T T =
;3 S ‘
» Console ;i =
.. " * Top left runs commands, called * Top right shows summary of data
— T’“ 1S 1S \/\/he e t’]e COde executeg ig Script and variables currently loaded,
. e - called Environment
— |t is the actual R program (backend) e =
: : : o3 o
— Anything that you type In here will be executed r
E% * Bottom left shows results, called * Bottom right shows help files and
W Console graphical outputs
S
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Running code from script
151X

q_,' C-f 1 8 @ = ”» L Project: (None) ~

7] Intro to R.R* x w= | | | Workspace History ———
[ I SourceonSave & J/ - ~®Run 9% _#source v i) | ©F k| 2 Import Dataset~ ¥ C;
1 # Setting up variables -
2 Remember things following # aren't executed
3
4
5
6 :
7 Files Plots Packages Help e [
: @ PRIEADE -

R: Student's t-Testw

-~

Type code In here

f.test {stats} R Documentation

6:1 (Top Level) * R Script = St '
udent's t-Test
Console -/ = ]
Type 'license()' or 'licence()' for distribution details. [ Description
R is a collaborative project with many contributors. Performs one and two sample t-tests on vectors of data.

Type 'contributors()' for more information and

'citation()' on how to cite R or R packages in publications. Usage
Type 'demo()' for some demos, 'help()' for on-1ine help, or
'help.start()' for an HTML browser interface to help.

Type 'q()' to quit R.

t.test(x, ...)

## Default S3 method:
t.test(x, y = NULL,
alternative = c("two.sided", "less",
L mu = 0, paired = FALSE, var.equal = {11
|l - _ —— : .

<] 4

[workspace loaded from ~/.RData]
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Running code from a script

8 RStudio =8| x|
File Edit Code View Plots Session Project Buld Tools Help
Q..' Tj’ = B @ = ”» k Project: (None) *
37 Intro to R.R* — Workspace History ——
[ T SourceonSave & J/ ~ ~®Run 9% _#Source *+| i, | F K 2 Import Dataset~ ¥ C;
1 # Setting up variables
2 # Remember things following # aren't executed
3 p=3
4 b=2
5 d=4
6
7 #a-10 Files Plots Packages {-lelp —
8 a+b+d . . _ & DN S E Q
|_| | g h ‘ | g ht R: Student's t-Testw
=
y O U W a n - f.test {stats} R Documentation
Il n .
3:1 8 (Top Level) = R Script = St '
udent's t-Test
Console ~/ —1.
R is a collaborative project with many contributors. [ Description
Type 'contributors()' for more information and
Type 'demo()' for some demos, 'help()' for on-line help, or Usage
'"help.start()' for an HTML browser interface to help.
Type 'q0)" to quit R. t.test(x, ...)

[Workspace loaded from ~/.RDatal] 44 Default S3 method:

t.test(x, y = NULL,

> P I S T . PR B . F TR — ) e I WE L | e ISR | |
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Running code from a script

8 Rstudio - |2 x|
File Edit Code View Plots Session Project Buld Tools Help
Q..' Tj’ = B @ = ”» k Project: (None) *
37 Intro to R.R* — Workspace History ——
[ T SourceonSave & J/ ~ ~®Run | % _#sSource v+ i, | ©F k| 2 Import Dataset~ ¥ C;
1 # Setting up variables -
2 # Remember things following # aren't executed
3 p=3
4 b=2 .
5 d-4 To run the code In the console
7  #a-10 P regg N J n )) Files Plots Packages {-lelp —
8 atb+d ‘ & DN S E Q
O r‘ R: Student's t-Testw
. (( )) (( )) (( )) f.test {stats} R Documentation -
Hit: "Ctrl” or "command”™ + “enter’
3:1 (Top Level) * R Script * ' i
Student's t-Test
Console ~/ —1.
R is a collaborative project with many contributors. [ Description
Type 'contributors()' for more information and
‘citation()" on how to cite R or R packages in publications. Performs one and two sample t-tests on vectors of data.
Type 'demo()' for some demos, 'help()' for on-1ine help, or Usage
'"help.start()' for an HTML browser interface to help.
fype "q()° to quit R. t.test(x, ...)

[Workspace loaded from ~/.RDatal] 44 Default S3 method:

t.test(x, y = NULL,

P I S T . PR B . F TR — ) e I WE L | e ISR | |

>
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Running code from a script

8 RsStudio =8| x|
File Edit Code View Plots Session Project Build Tools Help
Q_.' @ = B @ =) ”» L Project: (None) ~
(7 Intro to R.R* x [ ] Workspace | History —
[ T SourceonSave | & L = ~®Run | &% _PSource v+ i) F K | 2 Import Dataset~ 1, ':(y
1 # Setting up variables ~| values
2 # Remember things following # aren't executed 3 3
3 a=3
4 b=2 b 2
5 d=4 d
6
/  #a=10
8 a+b+d ots Packages Help | ——
e P 2al6 Q
R: Student's -\ stw
~| ttest {stats} R Documentation =
21 (Top Level) = R Script * |
Console ~/ = Studen('s t-Test
> # Setting up variables =l
> # Remember things following # aren't executed Ne on
> a=3
; Zii . orms one and two sample t-tests on vectors of data.
. Code Is executed )
> #a=10 . sage
: N the console e
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Running code from a script

8 RStudio =18 x|
File Edit Code View Plots Session Project Buid Tools Help
q_.' d’ i 8 @ = » l Project: (None) ~
(37 Intro to R.R* x w= | | Workspace History — ]
[ T SourceonSave @& J/ ~ ~%Run 2% _#Source + i,  ©F ki | 2 Import Dataset~ ¥ C;
1 # Setting up variables ~l values
2 # Remember things following # aren't executed 3 3
3 a=3
4 b=2 b 2
5 d=4 d 4
6
/  #a=10
8 a+b+d Files Plots Packages Help e [ ]
@ PN SAE Q
R: Student's t-Testw
| ttest {stats} R Documentation |
- 2:1 (Top Level) = R Script * |
Console ~/ Student's t-Test
> # Setting up variables )
: # Remember things following # aren't executed NOJU ce #a:]_ O Description
; 1S d COmment and POt Performs one and two sample t-tests on vectors of data.
(( )) n :
: executed’, otherwise Usage
> a+b+d = 16 rather than 9 C rest(x, .. )
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Variables

8 RStudio _lﬁllll
File Edit Code View Plots Session Project Build Tools Help
Q.' T_.f = B g = ”» l Project: (None) ~

37 Intro to R.R* x

[ I SourceonSave & / ~

| | Workspace History
<% & | 2 Import Dataset~ 2’

1 # Setting up variables ~| values
2 # Remember things following # aren't executed
3 a=3
4 b=2 )
o - Once the code Is run
7 #a=10 '
8 a+b+d the var ableS alc Files Plots Packages Help ———
(( ) e | — |
stored” In memory. & DN SAIE Q _
R: Student's t-Testw
Here we have a, b, d =
| ttest {stats} R Documentation =
— (Top Level) = R Script * | |
Console ~/ = Student's t-Test
> # Setting up variables [
Z ;:_I;emember‘ things following # aren't executed Description
Z 2;21 Performs one and two sample t-tests on vectors of data.
>
> #a=10 Usage
> a+b+d
[1] 9 t.test(x, ...)
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Reading in data

* Data comes In many forms
— R can read in most formats

* The most common to work with now days are

— csv files - comma separated value files

ﬁ
ﬁ

— tsv files — tab separated value files

* R can also read in others (excel and json) but that is not covered here
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Reading in data: manually

File Edit Code View Plots Session Project Bl.ileoolsHeb

+Q - ,\j} - 8 @ il » Import Dataset
Install Packages...
(37 Intro to R.R* » Check for Package Updates... —-
[l I SourceonSave = Version Control ’ ~“®Run | 9% _®Source * i |
# Setting up variables | shel. A
Remember things follc uted — :
9 Options... -or some computers, this

may say "From Local File"

CO~NOYW»L B Wi+
Ty
=~ NWwW

#a=10
a+b+d

Tools > Import Dataset > From Text File...
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Reading in data: manually

* RStudio wi

| automatical

Mmakes mis

‘akes so be sL

® RStudio
File Edit Code View Plots Session Project Build Tools Help

v select options for you such as heading, sometimes it

re to double check

=18 x|

el-- B8 2/

ik- Project: (None) ~

- Import Dataset
'»'): Intro to R.R* » l ‘Name lnput File — %
. 7’ (=
&= '_. Source on Sa"e. ] Credit.Data Customer Name,Delinguency (days),Monthly Spend (3000's),% . 2 —
1 # Setting up vari ak Andrews,5,48,49,green,1
2 # Remember things f Encoding Autometic y Banks,4,38,41,green,1
3 a=3 Becker,45,6.5,49,0range,3
4 b=2 Heading [Jves No Bennett,67,5.2,93,red, 5
5 d=4 2 |Berry,22,1.3,2,blue,?2
6 b e *) |Blair,21,1.7,2,blue,2
/ #a=10 Separator Comma : Blake,6,35,48,green,1
8 a+tbsed Daclaial Period . Bowen,28,12,71,yellow,4 —
or - ) |Boyd,21,1.2,8,blue,?2 .
Quote Double quote (*) v) |Bradley,78,6.5,94,red,5 -
2| |Bryant,36,5.5,46,0range,3
Comment None v g s ‘
, | Bush,23,13,64,yellow,4 B
~ nastrings  NA Cain,?,42,42,green,1 R Documentation
2:1 (Top Level) = .V Strings as factors P |
Console -~/ Customer.Name Delinquency..days. Monthly.Spend.. .Od
> # Setting up variables Andrews 5 48.0
> # Remember things foll Banks 4 38.0
> 2=3 : Becker 45 6.5
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Reading in data: through the script

File Edit Code View Plots|Session Project Build Tools Help

Q.', ,3 - 8 Q] InterruptR

RestartR
7 Intro to R.R* Terminate R... ——
8 Y] Set Working Directory * To Source File Location ~“"Run 9%  *Source v+ i
1 # Sett-ing LoadWorkspace." To Files Pane Location ;I
2 # Remember Save Workspace As... Choose Directory...  Ctrl+Shift+K
3 a=3
4 b2 Clear Workspace...
- b Step 1
7 #a=10 Select your working directory
8 a+b+d L
(This is where your data files are
located and where your documents
will save) -
2:1 (Top Level) = R Script =
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Reading in data: through the script

File Edit Code View Plots Session Project Build Tools Help

-8B 838 =27

27 Intro to R.R* » = ]
- 8 [ Source on Save Q j_’ v ~“"Run 9%  “Source v+ i |
1 # Setting up variables . =
2 # Remember things following # aren't executed SJEGQ 2
- Use the read.csv command
- b to read In
7 #a=10 ‘CaBi.loc.full.csv
8 a+b+d
9

10 #File to be loaded
11 CaBi.loc = read.csv("CaBi.loc.full.csv")

12
4

10:19 (Top Level) = R Script =
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Reading in data: through the script

® RStudio

File Edit Code View Plots Session Project Build Tools Help

- B8 =27

27 Intro to R.R* » = ]
| [ I SourceonSave & J/ ~ ~SRun &8 | P Source v i |
1 # Setting up variables ]
2 # Remember things following # aren't executed
3 a=3
4 b=2 lll”"

° d=4 Step 3: Run the code

7 #a=10 Press "Command" + "Enter” for Macs

8 a+b+d

9 r "Control" + "Enter" for PCs
10 #File to be loaded
11 CaBi.loc = read.csv("CaBi.loc.full.csv")
12

=

11:1 (Top Level) = R Script =
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Reading in data: through the script

8 Rstudio -8 x|
Fie Edit Code View Plots Session Project Build Tools Help
Q.,' Tj = 8 @ = ”» L Project: (None) *
37 Intro to R.R* x = | |~ Workspace History —
) [ I SourceonSave & VAR “®Run  ®% | “Source v i | <% kd 2 Import Dataset~ 2’ ‘(U
1 # Setting up variables -
2 # Remember things following # aren't executed
3 a=3
4 b=2
5 d=4 a
6 b 2
/ #a=10
8 a+b+d d
9
10 #File to be loaded _
11 CaBi.loc = read.csv("CaBi.loc.full.csv") Files Plots Packages Help =1
12 He9rPR S0 E Q
- 12:1 (Top Level) * R Script = R: Student's t-Testw

F Y
Console ~/Desktop/Data Society/Intro to DS exercises/ t test {stats} B Doclimeniaion j

\\/\/orking directory location Student's t-Test
> CaBi.loc = read.csv("CaBi.loc.full.csv")

> Nacarindian
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Setting up R: overview

1. What is R?
7. Download R from the CRAN website (http://cran.us.r-project.org/)

— R for Windows
— R for Mac
3. Install R Studio (http://www.rstudio.com/products/rstudio/download/)

—  RStudio a prief tour
4. Running a script
— Variables

5. Reading in a data
—  Manually
— Through the script
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