R #1 Activity - Tasks

Familiarize yourself with RStudio
(help, history, workspace)

Install and update packages

Install and run the Rcmdr package
Familiarize yourself with Rcmdr and Help
Access and manipulate data

Look over Remdr metadata (Fox, 2005)

Explore making plots / doing stats with Rcmdr




R Studio Free-ware

Download R Studio: (http://www.rstudio.com/)

Welcome to RStudio - Open source
and enterprise-ready professional
software for R

Download RStudio Discover Shiny

NOTE: You can run R Studio, without first running R.
R studio will automatically open and run R.




R Studio Overview
Explore the Multiple Windows

Console:

1) Rtudio
File Edit Code View Plote Session Build Debug Profile Tools Help

CIRIRE & *  Addins *

Consale

Content type ’aprﬁEation/zip’ Tength 76526 byteé (74 KB}
downloaded 74 KB

trying URL 'https://cran.rstudio.com/bin/windows/contrib/3.5/R.00_1.22.0.zip"
Content type 'application/zip" length 957248 hytes (934 KB)
downToaded 934 KB

trying URL 'https://cran.rstudio.com/bin/windows/contrib/3.5/R.utils_2.7.0.zip'
Content type 'application/zip’ length 1376726 bytes (1.3 MB)
downloaded 1.3 MB

trying URL 'https://cran.rstudio.com/bin/windows/contrib/3.5/R.matlab_3.6.2.zip'
Content type 'application/zip' Tength 274723 bytes (268 KB)
downloaded 268 KB

package ‘R.methodsS3’ successfully unpacked and MD5 sums checked
package ‘R.o0’ successfully unpacked and MDS sums checked
package ‘R.utils’ successfully unpacked and MDS sums checked
package ‘R.matlab’ successfully unpacked and MD5 sums checked

The downloaded binary packages are in
C:\Users\David Hyrenbach\AppData\Local\Temp\RtmpuugEol\downloaded_packages
> library("abind", 1ih.Toc="~/R/win-Tibrary/3.5")
> detach("package:ahind", unload=TRUE)
> library("car", T1ib.loc="~/R/win-Tibrary/3.5")
Loading required package: carData
> |

Environment / History:

Environment  History =

= @ | T2 To Console | Z@ToSource | @] 3 |
testdata_cvs <- read.csv("C:/Program Files/R/R-3.0.1/working/testdata_
view(testdata_cvs)

setwd("~/")

setwd("C: /Program Files/R/R-3.0.1/working™)

Tibrary(Rcmdr)

Environment = History

<% [ | [#*Import Dataset~ | & Clear | (&

7} Global Environment~
Data

D testdata_cvs 10 obs. of 3 variables

Files / Plots / Packages / Help

Environment = History = 1

< |5 [ fImport Dataset~ List~
package:Recmdr-

function (names)

function (value)

function ()

function ()

function ()

function (message, type = c("note”, "error"”, w.
function ()

function (names)

function (window = top, helpsSubject = NULL, mod..

Factors
GrabFocus
Logwindow
MacosxP
Markdownp
Message
MessagesWindow
Numeric
OKCancelHelp
outputwindow function

RExcelsupported function

RappP function

RcmdrPager function (file, header, title, delete.file)




R Studio Overview

User-friendly Console

Console

R version 3.4.0 (2017-04-21) -- "vou stupid Darkness”
Copyright (C) 2017 The R Foundation for statistical Computing
Platform: xB6_64-wbd4-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 '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 HTML browser interface to help.

Type 'q()" to guit R.




R Studio Overview

Setting and Going to your Working Directory

Files Plots Packages Help Viewer o [

& | New Folder @  Delete [+ Rename & More = &

[C] "":"‘ Home - R -
Copy.. | Set WD

¥ Name
t. Move.. - by navigating
(.l workspaces Set As Working Directory to a fOIder'
|| working Go To Working Directory

L win-library Show Folder in Mew Window GO To

_| Updating_R_version.pptx tee no rererrreore, 124 AN your. WD
| R-functions.xlsx 535 KB Aug 10, 2018, 1131 AM :

||l R Histories

_| R Functions.pptx 4.3 KB Sep 3, 2018, 7:52 PM
Ll plots

|l markdown

2 Rhistory Sep 4. 2018 12:38 PM

OO0ODOCOCO0OOOOO




R Studio Overview
Accessing Files / Plots / Packages / Help

Files Plots Packages Help Viewer
ol nstall | @) Update

Files Plots Packages Help Viewer ..["]  Files Plots Packages Help Viewer .. [ Files Plots Packages Help Viewer . [

& | New Folder ﬂ_ Delete | Rename ﬂ Mer & Install @Update (| @ = ) Zl

s =
[C] 4 Home - R Name Description The R Language
& MName Sz

e X based.. Tools for basesd _. - StatiStical Data

encoding
4] RData BH Boost C++ Header

[

[ £, .
Files Analysis

[l bitops Bitwise Operations

[

[

*] Rhistory
[ markdown

=l _ .
~I plots car Companion to

Applied Regression

carData Companion to 3. Manuals

Applied Regression

_ _ Data Sets : The R Language
| Updating_R_version.pptx Z An Introduction to B —
peating_r PP [ Translate Spreadsheet 1.1, - Definition
Cell Ranges to Rows Writing R R Installation and
ST NP PP Extensions Administration

R Data

Import/Export

_| R Functions.pptx
[l R Histories

| R-functions.xlsx

OO0O0OO0OOoOoOOOO

[ win-library

R Internals




Install Packages

First time: Use install to download into library

Install Packages
Plots Packages Help Viewer

- Install from: ? Configuring Repositories
+ :
Install | @ Update e

Mame Description

Packagez (separate multiple with space or comma):

R.cache

R.devices Hyrenbach/Documents/R/win-library/3.5 [Defau ~
Rfilesets

R.huge dencies

rjive

R.matlab

R.methodss3 | Install | Cancel

Install to Library:
InSTG“ dependenCieS 1.0 Gdd |C:,.-"U5EFS,.-"DE‘-I'id Hyrenbach/Documents/R/win-library/3.5 [Defau =

all other needed packages




Install Packages

Other times: Just click box to activate package

Files Plots Packages Help Viewer
Install = (@) Update

Mame Description

swirl Learn R, in R

Mtk Tel/Tk Additions




Updating Packages

Update Packages

Update Packages

Click the packages

backports

you want to update "

carData

checkmate
cli

Lists packages: I

. . colorspace
installed vs available - ..
data.table

digest

And link To NEWS

Files Plots Packages Help

Install J{g) Update

Installed

1.1.2
166.0-1
3.0-1
185
1.0.0
0.19-1
13-2
3.2
1114

D.6.16

Select All Select Mone

Viewer

Cancel




Installing Remdr Package

1. Install Remdr package
2. Load Rcmdr package
3. A new GUT window will pop-up; which will add

functionality to R via menu-driven functions

NOTE: You can install packages using the R console
or RStudio. I show you how to do the installation both
ways, but you will only need to do it once.

HINT: I suggest using RStudio.




Installing "Remdr” Package in R Studio

Files Plots Packages Help Viewer
@l Install | @ Update

Mame Description Version
tor Mixed Model Comparnson

] plyr Tools for Splitting, Applying and Combining Data 154
] praise Praise Users 1.0.0
O

gquantreg Quantile Regression 533
| PRb Classes with Reference Semantics 221
Remdr R Commander 2.3-2
7. RcmdrMisc R Commander Miscellaneous Functions 1.0-5

ColorBrewer Palettes 11-2

= library("rRcomdr™, 1ib. loc="~/R/win-Tibrary/3.4")

Loading required package: splines

Loading required package: RcmdrMisc

Loading required package: car

Loading required package: sandwich

RcmdrMsg: [1] NOTE: R Commander version 2.3-2: Mon :08:46 2017

Rcmdr version 2.3-2




Check the History Window

Environment  History

i

= [ | & ToConsole | =@ ToSource | Q] ¥
Tibrary("swirl”, Tlib.loc="~/R/win-library/3.4")
swirl()

q()
Tibrary("rRcmdr™, Tib. loc="~/R/win-library/3.4")
Tibrary("rRcmdrmisc™, 1ib. loc="~/R/win-library/3.4")

> library("Remdr", lib.loc="~/R/win-library/3.4")




Check the Function Library

> help(library)

Files Plots Packages Help Viewer
o= = {} AN
F: Loading/Attaching and Listing of Packages -

library {base} R Documentation

Loading/Attaching and Listing of Packages

Description

library and require load and attach add-on packages.

Usage

librarvy(package, help, pos = 2, lib.loc = HNOLL,
character.only = FALSE, logical.return = FALSE,
warn.conflicts = TRUOE, guietly = FALLSE,
verbose = getOption("verbose™) )

require (package, lib.loc = HNUOLL, guietly = FALLSE,
warn.conflicts = TRIE,
character.only FALSE)




http://www.rcommander.com/

http://socserv.mcmaster.ca/jfox/Misc/Rcmdr/

Rcommander...........

R commander (Rcmdr)

R Commander

R provides a powerful and comprehensive system for analysing data File Edit Data Statistics Graphs Models Distributions Toaols Help
and when used in conjunction with the R-commander (a graphical @ Dota pet: ExampleData / Edit data set | (& View data set
user interface, commenly known as Remdr) it alse provides one that is .

easy and intuitive to use. Basically, R provides the engine that carries i il
out the analyses and Rcmdr provides a convenient way for users to ExampleData <— read.table ® /home/noagin/Deskton/RendrBOOK/ Data/E
input commands. The Remdr program enables analysts to access a _header-TRUE, sep=",", na.strings-“NA .", strip.vhite=T
selection of commonly-used R commands using a simple interface "t torSacial - Age + EconStats

that should be familiar to most computer users. It also serves the
important role of helping users to implement R commands and
develop their knowledge and expertise in using the command line —
an important skill for those wishing to exploit the full power of the

program.

Information about installing R can be found on the web at the R
homepage hitp./fwww.r-project.org/ which provides lots of information
about the R project and also directs users to one of the CRAN sites
(the Comprehensive R Archive Metwork) that have been set up on
many servers across the world in order for users to download the
software. CRAN provides all files necessary to install R on a number
of different computing platforms (Linux, MacOS X and Windows)
along with detailed information about installation and alsc offers
manuals and contributed documentation in a number of langauges
and for a number of specific disciplines.




—_

Running Remdr Package

@ R Commander

File Edit Data Statistics Graphs Models

Distributions  Tools

Help

@ Data set:

<Mo active dataset> ‘ Edit data set H C), View data set

Model: | £ <Mo active model=>

R Script |R Markdown

?Commander

Console
Window

Output

> ?Commander

Output
Window

| Submit

Button
("ENTER")

: There is no active data set.
: There are no data sets from which

to choose.




Importing Data into Remdr

Note: Excel files ("xIsx", csv" and ".tx1t") and SPSS files
(".dat") can be easily imported into R cmdr

R R Commander

=RRC X

File
R

R Script (R |

editDat Data in packages ’
names (L Active data set »
names (L Manage variables in active data set ¥

Edit | Data | Statistics Graphs Medels

Mew data set...
Load data set...

Merge data sets...

editDat -

editDataset (LecturerData)

LecturerData <- within(LecturerData
job «<- factor(job,

H

Dhstributions  Tools

labels=c|('Lecturer', "REesearcher'})

Help

Model; | £ <Mo active model=

Il'_:l View data set

from text file, clipboard, or URL...
from 5P55 data set...

from SAS xport file...

from Minitab data =et...

from STATA data set...

from Excel file...

1|

"& Submit ‘

Data / Import Data

/ from Excel file...




Importing Data into Rcmdr

Import file RDatal.xlsx
Enter the following information:

dataset name,
whether headers are present,
whether you want to convert character data into factors,

and whether there are any missing data (empty cells)

R Import Excel Data Set [ﬁ R R Commander
File Edit Data Statistics Graphs Models Distributions Tools

Enter name of data set: RData R Data set| || RData | * Edit data set || i), View data set| !

Y| Vanable names in first row of spreadsheet ) ’ .
R Script |R Markdown R Select Data Set L.ﬂ_g_.]

Row names in first column of spreadsheet

names (LecturerData)
| Conwvert character data to factors names (LecturerData) Data Sets (pick one)
editDataset (Lecturerl LecturerData

editDataset (Lecturerl

LecturerData <- withai

o job «<- factor(job,
‘ @Help ‘ ‘ o/ OK ‘ ‘ % Cancel 1) ‘ o OK H $¢ Cancel

EData «- readiL ("C: /L
rownames=FALSE, heg

Missing data indicator: <empty cell=|

—



Importing Data into Rcmdr

Note: Importing ".txt" files from a variety of sources.

— h
R R Commander [ = | =l ﬁ

File Edit | Data | Statistics Graphs Meodels  Distributions  Tools  Help

Mew data set... I
H Da =W data s E‘u"iew data set Model: | £ <Mo active model=
Load data set...

R Script |HI Merge data sets...
names (L m from text file, clipbeard, or URL...

editDat Data in packages 4 from SP55 data set...

editDat Active data set b from SAS xport file...

LE‘_:tEIE Manage variables in active data set * from Minitab data set...
=

. Ja v ' from STATA data set...

RData <- readXL("C:/Users/David Hyr  irom Excelfile..

rownames=FALSE, header=TREUE, na="", sheet="Sheetl"™, stringsisFactors=FALSE)
editDataset (EData)

1 |

k_y* Submit |

Data / Import Data/ from text file, clipboard, or URL...




Importing Data into Remdr

Import file RData2.txt Import data from clipboard

R Read Text Data From File, Clipboard, or URL (B

EnTer' meTGdGTC{: Enter name for data set: Dataset

. Variable names in file:
R PRead Text Data From File, Clipboard, or URL ﬁ Missing data indicator:  MNA

Location of Data File

Enter name for data set: RDatal
Variable names in file
Missing data indicator:  MA

Location of Data File

() Local file system

(") Internet URL

@ Local file system
() Clipboard -
) Internet URL

R Data Editor: RData3

Field Separator File Edit Help

() White space ! |
1 | Add row || Add column

() Commas []

) Semicolons 1]

() Other  Specify:
Decimal-Point Character
@ Period [.]

() Comma [,]

| @Help ‘ ‘ (;é? OK H w Cancel




Summarizing Data with Remdr

* Summarize datasets using:
Statistics / Summaries / Active data set

R R Commancer

File Edit Data | Statistics | Graphs Models Distributions Tools Help

_E} Data set:[

Contingency tables Murmernical summaries...

b
R Script |R Markdo PMeans 4 Frequency distributions...
b

Proportions Count missing cbservations

summary (EDat
sunmary (DRat
summary (DRat
with (RDataZ?, Dimensional analysis ¥ Correlation test...

breaks="5t Fit models 4 Test of normality...

oo T TS = =y, 7

YVariances » Table of statistics...

Monparametric tests ¥ Correlation matrix...

NOTE: you need to select the active dataset and
perform these calculations one at a time




Summarizing Data with Remdr
- Create plots using: R R Commander [

File Edit Data Statistics Models Distributions

Color palette...

I Data set: [DRatal
Graphs / R Index plot...

R Script |R Markdown Dot plot...
Histograms summazy (DRatel) pency o

with (RDataZ, Hist (D: Density estimate...

breaks="3Sturges", Stem-and-leaf display...
with (DRatal, Hist (D:

Box Plots b siueaoe | Boxplot.,

Boxplot | ~ Data, daf Quantile-comparison plot...

NOTE: you need to select the active dataset and
perform these calculations one at a time

HINT: What types of plots can RCmdr make?
(Explore the other available plots)




Saving Plots Made with Remdr

After you create a plot, can save it using:

Graphs | Models  Distributions  Tools Help

Gf‘ClphS / Color palette...
Save graph to file / index plt..

Dot plot..

GS biTmGp Hi:t-:u-grarn.-..
as PDF / PS / EPS Etzr:':ljc:nedgf:;r;it:i:pla}r... Ethod="y",

Boxplot...

a set Maodel: | £ <Mo active

Quantile-comparison plot...

Scatterplot...
Eanrrr rrsdrrr

ERETEYN
ethod="y",

Scatterplot matrix...
Line graph...

XY conditioning plot...
Plot of means... )
Strip chart...

Bar graph...
Pie chart...

3D graph p;’RGrapq png.png”,
T2, STERIETTIIEOUENTT™. | a5 PDFIPD:tscrlpthPS

::c:l "darkgray")) 3D RGL graph...




Saving Plots Made with Remdr
NOTE: Bitmap is JPEG or PNG format files

R Save Graph as Bitmap

Graphics File Type
You can select: oo
Units

@ inches

- Picture size em

pixels

Fixed aspect ratio (height:width) |V
7

- Font size Width (inches) N

7

Height {inches) | |

12

Resolution(pixels/inch) |
12

Text size (points) | |

| @Help ‘ L Reset




Credits & Acknowledgements

This tutorial is a product of OpenIntro and is

released under a Creative Commons Attribution-
ShareAlike 3.0 Unported

(

This lab was adapted for MARS 4910 by David
Hyrenbach, from a lab for OpenIntro by Andrew

Bray and Mine Cetinkaya-Rundel from a lab written
by Mark Hansen of UCLA Statistics.



http://creativecommons.org/licenses/by-sa/3.0

E Types of Variables in R

Numeric
Numbers (e.g. 7,0.5) NOTE: NA (no data)

Coding variables / factors
Uses numbers to represent different of data
(e.g. Gender: 1 = male, 2 = female)

Date
Dates (e.g. 21-06-1973, 06-21-73, 21-Jun-1973)

String
Letters (e.g. 'Andy’, '‘Mary’)




o
Creating a Numeric Variable

Numeric variables are the easiest to create:

friends<-¢(5,2,0,4,1,10,12,15,12, 17)
alcohol<-¢(10,15,20,5,30,25,20,16,17,18)

income<-¢(20000,40000,35000,22000, 50000,
5000, 100, 3000, 10000, 10)

neurotic<-c(10,17,14,13,21,7,13,9,14,13)




a—
Creating a Coding Variable

Imagine we had 5 students and 5 lecturers in a sample
and we wanted to create a coding variable called job.

Enter the data: job<-c(1,11,112222,2)

Or:
job<-c(rep(1, B),rep(2, 5))

Then convert job to a factor:

job<-factor(job, levels = c(1:2),
labels = c("Lecturer", “Student"))




Creating a Date Variable

Use the as.Date() function:

DoB<-as.Date(c("1977-07-03", "1969-05-24",

"1973-06-21","1970-07-16", "1949-10-10", "1983-
11-05", "1987-10-08", "1989-09-16", "1973-05-20",
"1984-11-12"))

Each date has been entered as a text string (in
quotations) in the appropriate format (yyyy-mm-dd).

By enclosing these data in the as.Date() function,
these strings are converted to date objects.




Creating a String Variable

We use the ¢() function and list all values in quotations
so that R knows that it is string data.

As such, we can create a variable called name as
follows:

name<-c("Ben", "Martin", "Andy", "Paul", "Graham",
"Carina"”, "Karina", "Doug", "Mark", "Zoe")




Creating a Dataframe

We can bind various variables together into a dataframe:

lecturerData<-data.frame(Name, DoB, job, friends,

alcohol, income, neurotic)

lecturerData

name  hirth date job
Ben 1977-a7-03 Lecturer
Martin 1969-85-724 Lecturer
Andy  1973-8b-21  Lecturer
Paul 1978-87-16 Lecturer
Graham 1949-10-16 Lecturer
Caritna 1983-11-85 Student
Karina 1987-10-88 Student
Doug  1989-89-16  Student
Mark 1973-85-20 Student
B Zoe 1984-11-17 Student

[l = I = B I IR I R R N

friends

5
2
@
4
1
1@
12
15
12
17

alcohol

18
15
28
5

38
23
28
16
17
18

1Acome

22008
42000
35000
22008
52000
5208
186
3208
12000
1&

neurotlc

1@
17
14
13
21
7

13
9

14
13




