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Getting started: Tools

* To profit best, you need to install both R and R Studio
on your computer

The basic R system: R console (GUI) & packages
Download: http://cran.us.r-project.org/
Add my recommended packages:

source(“http://euclid.psych.yorku.ca/www/psy6135/R/install-pkgs.R ")

The R Studio IDE: analyze, write, publish

Download:
https://www.rstudio.com/products/rstudio/download/
Add: R Studio-related packages, as useful

@@

The tidyverse

Data prep: Tidy data makes analysis and graphing
much easier.
Packages: tidyverse, comprised of: tidyr, dplyr, lubridate, ...

R graphics: general frameworks for making standard and custom graphics

ggplot2 Graphics frameworks: base graphics, lattice, ggplot2, rgl (3D)

Application packages: car (linear models), vcd (categorical data analysis), heplots
(multivariate linear models)

Publish: A variety of R packages make it easy to write and publish research reports
and slide presentations in various formats (HTML, Word, LaTeX, ...), all within R
Studio

s
bookdown

Web apps: R now has several powerful connections to preparing dynamic, web-
based data display and analysis applications.
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Getting started: R Studio

command history
workspace: your variables

R console

plots
(just like Rterm) P

packages
help
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R Studio projects

R Studio navigation

L . E=En) . .
R folder navigation commands: R Studio projects are a handy way to
* Wheream I? & paycnotogical Methods Paper - ;
> getwd() Better yet: create an R project! P W organize your work
[1] "C:/Dropbox/Documents/6135" 2 3 | B mportDataset + | o & Operbrieic o

& Global Environment - Open Project in New Session Create Project

* Go somewhere: Close Project R tewotecers

Environment Psychological Methods Paper 211

> setwd("C:/Dropbox") histdota o
> setwd(file.choose()) matit o R

WordPools a

R Studio GUI e s

Files | Plots Packages Help Viewer

candisc
H New Folder = @ | Delete Ri Mo frogect
* Take R to your preferred directory () L I T e
Choose Working Dirscary i [ & - bropbox - Psychalogical Methads Paj Back. Create New Project
Name | i
B —_—_— y Clear Project List R Doy rame:
O Etx Code View Mo Prbdect BN Vools Heln 1 ™ FriendhySigal2017-TQMPpdf Project Options e =
e- -8 [ ™ psychological Methods PaperRpraj zsre TV L2 2T, Tre R T S
2 Uniited® Rescart R O L3 TQMPpaperzip 0462 KB Mov 7, 2016, 8:23 AM
sorceanseve | & g Tarminata & A | 2% sorce E €] Makefile 33K8 Now 7, 2016, 8:21 AM
1 e
SEAMOrKIna BIEOV R 70 Source File Location o B 13 Makefilebak 34K8 Nov 6, 2016, 10:50 AM
: Load Worksnace.. To Fles Pane Locatian s B D mast il How 810005 AT AN
Save Workspace A " o - Openinnewsession (=) (G
. S 10052 Dietony..  CUIHSNNK Lodin [ [ TQMpdep 9518 Nov 6, 2016, 10:16 AM )
o Level & Clear Workspace |} Salct and change fo o reess works Orr-Weaver_Lab.
e - S e 1 [ TQMPpaperaux 147 kB Nov 6, 2016, 8:53 AM
P Lan > I L TQMPpaperlog 803 KB Nov 6, 2016, 3:53 AM The .Rproj item opens the project
£ Lahman.Rproj

New Folder [ Chosse | | Cancel

in R Studio

R Studio projects Organizing an R project

An R Studio project for a research paper: R files (scripts), Rmd files (text, R “chunks”) ®* Usea sepa rate f0|der for each pr'OjeCt

O Pttt e Ea * Use sub-folders for various parts

File Edit Code View Plots Session Build Debug Profile Tools Help

Q- - ~| Addins ~ & Psychological Methods Paper ~
©1TQMPpsperRmd « | O] parentingRmd % 0] RohwerMMRA-exR % @] SocalCogRmd % 0 parenting-ecR«  © » (]| Environment | History Build G NewProject.
- VA ekt - @ a ARun | % 2 (3 importDataset + | & OpenProject @uv‘ » Computer » Local Disk (C:) b Dropbox » Documents » 6135 §_R » myproject » B
s = roducton L e Projectin New Sesson.
2" titte: "Graphical wethods for Milcivariate Linear wodels in ey L] Z" : jectin New S File Edit View Tools Help
3 shortritle: “Graphical methods for MLMs Organize »  Includeinlibrary ~  Sharewith v Bum  Mewfolder =~ 0
4 Testing contra. Psychological Methods Paper
. Fepesesion o
5 - name: michael Friendly Downloads -
6 affiliation: 1 Example: Father histdata ot
7 corresponding: yes  # efine only one corresponding autho Grpncl eod. matib a £l Recent Places |
8 address: Psychology Department, York university, Toronto, ontario, ata elipsods: -
canada, M331 HE plots: Visuali. ‘WordPools % Dropbox
email: friendly@yorku.ca Significance s. EqCov a k& VCDR
10~ rane: Matthw Si0a) Seanpe ron : J | | J J
1 affiiietion 1 Ve e Lohman : oDAR 9 9
12 affiliation: Low-D views: heplots 3 e data doc figures notes analysis R read-mydataR
Pl V) o Fles | Plts | Packages  Help | Viewer -
14 institution: York university Wataritemut.. || Q) \ew roiger | @ pelte (3] Rename | { =
15 MANOVA designs - vedxtra
16 abstract: | MANCOVA and ] © Dropbox = Psychological Methods Paj
17 This paper is designed as a tutorial to highlight some References o) cr -
EEl  Focont Oevelopmencs or visualizing the rejatienships. anong -
19 response and predictor variables in multivariate linear e Clear Project List
11" | © Graphical Methods for Multvariate Linear Models in Psychological Reséarch: An R Tutorial < Rdarkdown = | ] T FriendiySigal2017-TQMPpdf . - - -
— £ psychelogico Mithods aperfpe data files: figures: R files:
e s e e B 3 ovppopec : :
BTetForms X86_64 vk mingu3s/xot (B4-bTT) oo * raw data (.csv] * diagrams ¢ dataimport ©
R is free software and comes with ABSOLUTELY NO WARRANTY. 1 Makefile.bak L L i . i
Rt i et it - saved R data analysis plots analysis mypaperind
Type "Ticense()' or 'licence()’ for distribution details. 1 L AGusT
) ToMpdep (.Rdata)

Write up files will
go here (.Rmd,

R is a collaborative project with many contributors.
Type "contributors()’ for more information and B 13 ToMPpaperaux
“citation()’ on how to cite R or R packages in publications. | TQMPpaperlog
TQMPpaperout
TQMPpaperpdf

Type "demo()’ for some demos, "help()’ for on-line help, or -

This project, saved in a Dropbox folder automatically syncs with all my -docx, .pdf)

“help.start()" for an HTML browser interface to help.
Type 'q0)" to quit R
) TQMPpapersynctexgz

computers & collaborators. | use Git & GitHub for more serious work.
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Organizing an R project

* Use separate R files for different steps:

= Data import, data cleaning, ... — save as an RData file

read-mydata.R

# read the data; better yet: use RStudio File -> Import Dataset ...
mydata <- read.csv("data/mydata.csv")

# data cleaning:
# filter missing, make factors, transform variables, ....

# save the current state
save("data/mydata.RData")

Organizing an R project

* Use separate R files for different steps:

= Analysis: load RData, ...

analyse.R

# ## load the data

NB: # ## is a special R
load("data/mydata.RData")

comment for a H2 heading

in an R “notebook” script
# ## do the analysis — exploratory plots

plot(mydata)

# ## fit models
mymod.1 <- Im(y ~ X1 + X2 + X3, data=mydata)

# ## plot models, extract model summaries
plot(mymod.1)
summary(mymod.1)

Reproducible analysis & reporting

Output formats and templates

R Studio, together with the knitr
and rmarkdown packages provide
an easy way to combine writing,
analysis, and R output into
complete documents

.Rmd files are just text files, using
rmarkdown markup and knitr to
run R on “code chunks”

A given document can be
rendered in different output
formats:

8 % Q&K -
®) Knit to HTML
1 Knit to PDF

W Knit to Word

Knit with Parameters...

The integration of R, R Studio, knitr,
6 rmarkdown and other tools is now

highly advanced.
(PO By

My last book was written
entirely in R Studio, using .Rnw
syntax — LaTeX — PDF —
camera ready copy

HTML The ggplot2 book was written

using .Rmd format.

. The bookdown package makes
it easier to manage a book-
Hithatluthle length project — TOC, fig/table
#s, cross-references, etc.
Also: blogdown, posterdown, ...
Templates are available for APA papers,

slides, handouts, entire web sites, etc.




Writing it up Writing it up

* InRStudio, create a .Rmd file to use R Markdown for * Use simple Markdown to write text

your write-up )
= lots of options: HTML, Word, PDF (needs LaTeX) * Include code chunks for analysis & graphs

= templates for various pub types
mypaper.Rmd, created from a template Help -> Markdown quick reference
©anahsisR © O read-mydataR S mypaperRmd e e s -
Y Qe - S
1o
37 pitte: “mypaper- Markdown Quick Reference -
3 author: "Michael Friendly” 2
File ] Edit Code View Plots Session Build Debug Profile Tools Help New R Markdown 4 date: "3anuary 20, Tone yaml header Markdown Quick Reference
Mo il R ; s output: html_document
ew File R Script Ctrl Shift+N — PN iparel & R Markdown is an easy-o-wrie plain text format for creating dynamic
- documents and reports. See Using R Markdown to learn more.
New Project... i 7 L
. 7 Presenttion Author: | Michsel Frendly 8- “*"{r setup, include-FALSE} Emphasis
Open File. Cirle0 9 knitr::opts chunksset(echo — TRUE)
P 1y Rl =1 & Shiny Default Output Format: 10 o T
Reopen with Encoding... "\ 11
Shiny Web App.. From Template @ HTML . _italic_ _bold_
Recent Files ’ Recommended formt for authoring (you can switch to PDF i ## ® Marldoun Header 2
Tot File G AT ) 14 This is an R Markdown document. Markdown is a simple formatting Headers
Open Project... G0 oo details on using R Markdown see <http://rmarkdown.rstudio.coms. + header 1
Open Project in New Session i 15 Header
& 5 O e s (s 16 when you click the **knit** button a document will be generated #e veader 2
Recent Projects b B ? . R code chunks within the document. you can embed an R code chunk 4o eader 3
RHTML 17
Import Dataset » ) ) ot oo, ot 18+ {r cars} Lists
reviewing Word documents requies an nstallaion of 2
R Presentation Word (o Libre/Open Ofce on Lind 19 summary (cars) output code chunk Unorderea st
Save Cirl+S R Documentation ;g i
Itea
Save As.. 22+ #% Including Plots + Iten 22
2 lie
oK Concel 24 You can also embed plots, for example: S
25
26+ ***{r pressure, echo-FALSE} ey
7 plot(pressure) plot code chunk B
R e 3
She

rmarkdown basics R code chunks

rmarkdown uses simple formatting for all standard document elements R code chunks are run by knitr, and the results are inserted in the output document
’
|00 ~[Desktop/example.html ©1 chunks.Rmd =3 | BO.60 RStudio: Preview HTML
@] example.Rmd — =
= ame " Knit HTML 1| Open in Browser Q[ | & KntHTML = (% (@ Chunks- || Preview inkshim! | gl | [ SaveAs | @ publish There are many
C o | . .
B focder T 2 A - 1 R Code Chunks options for controlling
cader 2 R Code Chunks the details of chunk
2 9Header1 3 e detalls or chun
3 This is an R Markdown document. Markdown is a 4 With R Markdown, you can insert R code With R Markdown, you can insert R code chunks including plots: output — numbers
simple formatting syntax for authoring webpages. 2 g X | chunks including plots: ,
4 This is an R Markdown document. Markdown is a 5 # quick summary and plot tables graphs
5 Use an asterisk mark to provide emphasis, such simple formatting syntax for authoring web pages. 6~ “"{r gplot, fig.width=4, fig.height=3, Tibrary(ggplot2) ’
as *italics* or **bold** ’ g ocsape- FALSES SakiegLsark)
- Use an asterisk mark to provide emphasis, such as 7 # quick summary and plot
g italics or bold. L L orortemlot) it speed dist
7 Create lists with a dash: . 9 summaryCcars) pee e
10 gplot(speed, dist, data-cars) + At Winy, <4 Moz, w2 Choose the output
8 = Create lists with a dash: 1 P : th: ## 1st Qu.:12.0 1st Qu.: 26
9 - Item1 . # Median :15.0  Median : 36 format:
10 - Ttem 2 o Item 1 g # Mean :15.4 Mean : 43
e ## 3rd Qu.:19.0  3rd Qu.: 56 |
E Teen 3 | ® ::::g # Max. :25.0 Max. 120 | NI g% Qe -
- B N @] Knit to HTML
14 Use back ticks to agplot(speed, dist, data = cars) + geom_smooth() =
15 create a block of code | | Use back ticks to i
164 **° | create a block of code i | ¥ Knit to Word
17 A . Knit with Parameters...
. n R chunk: .
18 Embed LaTex or MathML equations, ——————3 Embed LaTex or MathML equations, %Zfﬂx. )
19 $\frac{l}Hn} \sum_{i=1}A{n} x_{i}$ ; {r name, options}
20 Or even footnotes, citations, and a bibliography. E 50
21 Or even footnotes, citations, and a # R code here
bibliography. [A1] e
22 0
i o
23 [A1]: Markdown is great. 1. Maskdownils;great. ! | !
0 1 2
U1 6 Header1 : R Markdown = speed
A




The R Markdown Cheat Sheet provides most of the details R N ote boo ks

https://www.rstudio.com/wp-content/uploads/2016/03/rmarkdown-cheatsheet-2.0.pdf

® e S Often, you just want to “compile” an R script, and get the output embedded in the
result, in HTML, Word, or PDF. Just type Ctrl-Shift-K or tap the Compile Report button

Srun | %

CompleReport
| etie T
O Rstudio O C/DropbouDocuments L0 - bl E@‘
File Edt Code View Plots Session Build Detjig Profile Tools Help S — it
-l e [+ addins - ;. T |
Inverse of a matrix
©)3d-demoR x  ©)3d-demoRmd x @] inv-edt R’ =0 Michael Friendly 3
. i [JSourceonsave  Q / ~ #Run 5% _9Source v = 07 Sep 2016
: H
5 e
- . 2R s . L Load the mat1ib package
5 6 # - This defines snv () , Invarse () . the standard function for malrix inverse is solve ()
R ak z
) . ‘ - 8 #' The following examples illustrate the basic properties of the inver—| 1abrary maziin)
o S
10 & s Load the “matTib" package
1« | Create a 3 x 3 matrix
12 #' This defines: “inv()", “Inverse()"; the standard f n for matr
S R —— 1 def e i G o
o g e w4 hed —
i 16 o ses create a 3 x 3 matrix #
17 A matrix( c(5, 1, 0,
1 St 2t o e
:wmmnl.rdxmmm:n 19 4, 0,-1), nrow=3, byrow=TRUE) e
e o8 . i et e 1 | 2 deew
Add parareters | = [ —> | 1.det(A) 1= 0, so inverse exists
3 " G e v
2 U \
7 2
1033 (op Leve wsant - | US@ mat,
— e = h
e “deno()” Tor some demos, “help() Tor on-line help, or 2. Definition of the inverse: A~ A = AA™! = I or
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