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Getting Started

R is a free software environment for statistical computing and
graphics. It compiles and runs on a wide variety of UNIX
platforms, Windows and MacOS. To download R, please
choose your preferred CRAN mirror.

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

News

« Rversion 3.2.2 (Fire Safety) has been released on 2015-
08-14.

= The R Journal Volume 7/1 is available.

« Rversion 3.1.3 (Smooth Sidewalk) has been released on
2015-03-09.

« useR! 2015, will take place at the University of Aalborg,
Denmark, June 30 - July 3, 2015,
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Why R can be Hard

e R s for Statisticians / Programmers
— Easy to create new analyses
— Multiple ways to accomplish task
O But, tutorials have complete examples!

* Ris Open Source
— Constantly changing
— Varying quality of code and documentation
O But, lots of both!



The Interface



RStudio: www.rstudio.com

8 ~/Rr/Projects/R_Workshop - RStudio =10l x|
File Edit Code View Plots Session Build Debug Tools Help
lv =t - » % o Tl, R_Workshop -

Console ~/R/Projects/R_Workshop/ =

R version 3.1.1 (2014-07-10) -- "sock it to
copyright (C) 2014 The R Foundation for st - RGui (64-bit)

Platform: xB6_64-wbd-mingw32,/x64 (64-bit)
File Edit View Misc Packages Windows Help
R is free software and comes with ABSOLUTE -
S GEEDEEE
You are welcome to redistribute it under ¢ \EHE'_"El \El\il
e "Ticense()" or 'Tlicence()' for distri
P © © R

R is a collaborative project with many col
Type "contributors()’ for more information
'citation()” on how to cite R or R package

E version 3.1.1 (2014-07-10) —-- "Sock it to Me"
Copyright (C) 2014 The R Foundation for Statistical Computing
Type ‘demo()" for some demos, “help()’ for Platform: x86_64-w64-mingw32/x64 (64-bit)

"help.start()” for an HTML browser interfa
Type "q{)’ to gquit R. R is free software and comes with ABSCLUTELY NC WARRANTY.

You are welcome to redistribute it under certain conditions.
= | Type 'license()' or '"licence()' for distribution details.

Hatural language support but running in an English locale
R Console R iz 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.=tarc()' for an HIML browser interface to help.
Type '"gf{})'" to guit R.




>  prompt

+ waiting for more
[#] element number

3 + 2 {ENTER}
3 - {ENTER} 2

3>2
3>=2
2::

Console

Logic Symbols
| or
& and
== js equal to
= not equal to

Type ds

"help. st
Type "qi
= 342
[1] 5

= F-

+ 2

[1] 1

> |



£ Rstudio

File Edit Code View

Plots

@=-a@ =

@1 RScript  Ctrl+Shift+N
@1 R Markdown...

LI TextFile

ledZ

Save

Script Files

) Rstudio
File Edi View Plots Session Build Debug Tools Help
Q- 2 Back Ctrl+F9
Forward Ctrl+F10
137 Untitle
Insert Section... Ctrl+5hift+R B
1 #
2 Jump To... Alt+Shift+)
3 # Go To File/Function... Ctrl+.
4
30 3+ Go To Help
i
Go To Function Definition
Extract Function Ctrl+Alt+ X
Extract Variable Ctrl+Alt+Y
Reflow Comment Ctrl+5hift+/
Comment/Uncomment Lines Ctrl+5Shift+C
nsert Hox_l.-'gen Skeleton trl+ Alt+ Shitt+
5.4 . .
Reindent Lines Ctrl+l
Console Reformat Code Ctrl+5hift+ A
R versi Show Diagnostics 15-Tree"
Copyri ical Computing
Pl atfoa Run Line(s) Ctrl+Enter
R is fr Re-Run Previous Ctrl+5hift+P MARRANTY.
You are Run Region P 1 conditions.
Type "1 1 details.
Source Ctrl+5hift+5
R 1is -a. LU AU ALY P U JTRL W LI Iy i ||..!uCDr5.

= Sour

R Scr



Objects



Assighment <-

RStudio: Type <- with Alt + - [dash]

my.school <- "Mason" = nine <- 9
> nine
nine<-9 [1] 9

It is best to use

three <- nine / 3
/ but = also works

=% [ | [#*Import Dataset~ | § Clear | (&

"), Global Environment =

|:| Mame A Type Length Size Value
« SCMNO00 Crnaracrer mul

] my.school haract 1 96 B "gmu"

[] nine numeric 1 418 B g

[] three numeric 1 48 B 3



numbers
numbers

numbers

numbers
numbers

numbers

Vectors | Variables ]

c(101,102,103,104,105) think combine
101:105
the same
c(101:104,105)
> numbers <- 101:105
2] > numbers
| [1] 101 102 103 104 105
c(2,4)] > numbers[ 2 ]
: [1] 102
‘numbers >102 | > humbers[ c(2.4) 1
[1] 102 104

> numbers[ numbers > 102 ]

[1] 103 104 105
>



Functions & Packages



Functions & Arguments

read.table( datafile, header=TRUE, sep =",")
A —

Y Y Y
Positional Named Named

Function
Argument Argument Argument
Files Plots mthnﬁllllll Viewer e, ]
Oy
R: Data Inp
read.table (file, ] header = FALSE, =sep = A quote = mymrw
dec = numerals = c('a .1o=2=", "warn.lo=ss", "no.laos=s"),
row.names, col.names, a=.1s = !stringsAsFactors,
na.scrings = "NA", colClasse=z = H4A, nrows = -1,
= TRITFE. Fil1l1l = lhlank_Tinea_olkin_

galrin = 0. rcrherck _nameas =
Fr T — Fr T Fr
¢ ¢ jOdaote = ! r
— I TI
r n n | | :I

read.csv(file,] header = TRUE, =sep
T, i1l TRUE, comment.char

dec = 7.7,

TfileEncoding = r

skipNul = FALS3E)

encoding = "unknown"™, text,




Packages

Files Plots Packages - Viewer
& D> R

foreign:read.spss Read an SPS5 Data File

\

Package

Fil ages Help Viewer
Name

& — o |
F: Bead an SF'%Data File -

read_spss {foreign}




Using Packages

1) Install SR |p [ o
Click "Install" e Install | @ Update | (&

Mame Description Bl
or - - - .
[] ggplotd An Implementation of the 0.0
e n n Gramrmar of Graphics
install.pack nam
sta pac ages( ame [] gitdr Provides Access to Git 1131
Repositories
[] gndExtra Miscellaneous Functions for 0.0
2) Load ".Griu:l" Graphics
[] gtable Arrange grobs Insta"ed
Click the checkbox [] gtools  VariousRProgr.. ...
é haven Import 5P55, Stata and SAS
or Files
. highr r R
library( name) Loaded
. Hrmisc Harrell Miscellanecus
alternatIVEIy htmlto Tools for HTML
require( name ) [] htmlwidgets HTML Widgets for R
[] httpuv HTTP and Web5ocket Server
Library
[[] httr Tools for Working with URLs W




Choosing Packages

Thousands of packages
Not all are good

Download from Comprehensive R Archive Network (CRAN)

http://dataservices.gmu.edu/software/r/packages



Working with Datasets

mydata <- read.csv( "titanic.csv")



Data Frame

int / num = Numeric

str(mydata) think structure (Interval / Ratio)

Factor = Categorical
(Nominal /Ordinal )

> STr{myda Ta)
"data. frame’ 1309 obs. of 10 wvariablg

id : 1nt 1 2 345678 9 104..
name : Factor w/ 1307 Tlevels "aAlBbing, Mr. Anthnny”,..: 12 3 ¢
"Dagd"”, ”5urv1ved 11122212,

survived: Factor w/ 2 levels

¥

+

3

$ age . num 42 :

$ gender : Factor 2 levels ”fema1E "mal 2 22112212:
¥ sibsp int 0011 0T ...

$parch :dint 0211000000 ...

$ pclass : Factor w/ 3 levels "1st","2nd","3rd": 3 3 3 3 3 3 2 2
§ Tare : num  7.55 20.25 20.25 20.25 V.65 ...

% embarked: Factor w/ 4 levels "","C","q@","5": 4 4 4 4 4 4 2 2 4 2

mydataSpclass mean(mydataSfare)



Variables in Data Frames

Object Named Argument

mydataSage gplot(age, data = mydata )

mydatal, 'age’] library( lessr)

mydata[['age’]] Histogram( age, data = mydata )
Attach Positional Argument

attach( mydata) select( mydata, age )

age mydata select( age ) head

Pipe - read "then
1 Ctrl + Shift + M



Review: What to look for

Assignment

Object Parts

Functions

Continuation

Create Objects

Indexing
Column Name

Packages
Arguments

Unfinished

> list <- ¢("one","two")

> list = ¢("one","two")

> dataset[row, column]
> datasetScolumname

> library(something)
> with(data, column=two)

> ggplot(one, data=data) +
+  geom_points()



Statistical Analysis



Model for Statistical Analysis

object goal( formula, data=data )
o : o : Y ~ X
predicted from : interaction
Y¥X+Z
+ include *  factorial Y~X*7
tt.ttest t.test( fare ~ gender, data = mydata )
tt.anova aov( fare ~ pclass + gender, data = mydata )

tt.logistic <- glm(survived ~ pclass * gender, data = mydata,
family = binomial )



Analysis Objects

> TL.Ttest =- T.test(fare ~ gender, data = mydata )
> TTL.TTestT

welch Two Sample t-test

data: Tare by gender
T = 6.116, df = 701.72, p-value = 0.000000001594
alternative hypothesis: true difference in means is not equal to 0
95 percent confidence interwval:
13.60912 26.47787
sample estimates:
mean in group female mean in group male
46.1981 26.15486



Project Management



Have a Project Directory

Working Directories RStudio Projects

MNew Project
Files Plots Packages Help Viewer | [ '
= = - Ci Proj
tﬂ Mew Folder Q_ Delete |« Rename -3 Mare = -:-:;?.—;1 it s
|:| W: - Workshop-R - Bootcamp - Exerci .
- Copy... R New Directory
* MName Sizg Start a project in a brand new working directory
¢ Move...
1 || titanic.esv 85 K Set As Working Directory [ | Existing Directory
|:| —1 liil R; Assaciate a project with an existing working directory
[l screenshots Show Folder in Mew Window
O @7 RExercise_extras.F. 4,1 KB TVIar &, 20TE, 7205 AT : .
Version Control
L[] @7 RExercise2_ Markdown.Rmd 5.1 KB Mar 8, 2016, 1:31 PM ‘ Checkout a project from a version control repository
0 wi RExercize?_Markdown.doce 597 KB Mar 8 2016, 1:32 PM
[0 Wi RExerciseZ.docx 438 KB Mar 7, 2016, 8:17 PM Concel
O @ RExercisel_Markdown.Rrmd Mar &, 2016, 12:17 PM

K My BootCamp Project ~

L
E New Project...

Console 5./Your Name/

R version 3.2.2 (2015-08-14) -- "Fire safety
Copyright (C) 2015 The R Foundation for Stat
Platform: x86_64-wbd4-mingw32,/x64 (64-bit)

tas; & Open Project...
Open Project in New Window...

. . Close Project
R 15 free software and comes with ABSOLUTELY
You are welcome to redistribute it under cer
Type "license()" or 'Ticence()” for distribu

| My BootCamp Project



Combine Tools

RMarkdown (Script)

@ Untitled1*
H "™ Q| ? - & knitHTML -~

l  ——

2 title: "Test| ¥l Knit HTML

i output: html = Knit PDF

5 ¥ EnitWord L\x,

6 This is an Markdown is
S}I"l'TtF“" Frr a View in Pane amrd M wne
deta |

7 Test Ma

8 when
That  mhic is an R Markdown d t. Markd
2 o isisan rkdown document. Markdown
1ike HTML, PDF, and MS Word documents. For mor,

9 http:/ /rmarkdown.rstudio.com.

10- "7 {1 . .
11  summi ¥henyou click the Knit button a document wi
12~ *° well as the output of any embedded R code chu
13 R code chunk like this:
14 You 1
15 summary{cars)
lg . pT DEI H#H speed dist
18+ " #H Min. : 4.8 Min. : 2.88
19 # 1=t Qu.:12.8  1st Qu.: 26.88
20 MNote ## Median :15.@  Median : 36.88€

chunl ## Mean :15. 4 Mean : 42,98
21 #H 3rd Qu.:19.8 3rd Qu.: 56.88

#H Max. :25.8 Max. :128.88

You can also embed plots, for example:

Shiny Interactive Graphics

E
=

@

W o el R

127 server.R

Q

2| B

bnm P S

b Runfpp -

This is the user-interface definition of i
vou can find out more about building appl-

http:/,

=
=
#
#
#
Tibrary(s

shimyuI (f

# ApplY
titlepr:

# Sidel
sidebar
sidel
511

Dy

L

€
[Top Level) 4

8 W:/Workshop-R/Bootcamp/Shiny App - Shiny

http://127.0.0.1:7357 | ;3| Open in Browser ‘J

Old Faithful Geyser Data

Number of bins:

1 12]

Histogram of x

Frequency
15 20 25 30 35
| | | |

10

50 G0 70 a0

a0

)




Now What?

1. Download
2. Unzip
3. Open R-Exercise file
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