R for Data

How to Get Started

How do you currently use data?
What is your interest in R?
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Why R
IS Good

Why would | want to use it?

Is it worth my time?

AFree

ACan be used anywhere,
for any purpose

ASyntax = Reproducibility
AStatistical software also
has syntax

AData Notebook Capable
AEasily write data documents

AUnlimited Capabilities
AEasy to do complex things




Why R
IS Hard

AText-based computer
language
Amust know what you want
Amust use exact syntax

AConstantly changing,
huge ecosystem
Aalbeit improving

AMany ways to do the
same thing

AMany people add
functionality

AToo may tutorials




Changes over time

ARStudio /. Posit

AR Markdown /. Quarto Document
A%>% |>

Aplyr dplyr

Areshape2 / tidyr
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Low on Time?

Utilize Graphical User Interfaces
Start learning basic programming concepts

Use it just for specific tasks
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Crash
Course

If you know these already,
then you are in great
shape.

Programmers often find
R confusing / harder.

Easier to teach R to
non-programmers




Principles: Console vs Script

> prompt
+ waiting for more
[1] returned element

Type "de
"help. st

Type "qi

= 3+2
[1] 5
= 3-
+ 2
[1] 1
= |

Code separate, saves in file
"Run" or "Execute" code
#1s a comment
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setwd("C:|

library(t
test <— ri
train <-

library(si
dfsummary

library (Gl
train %%
select(

ggpairs




Programmers call these

PrinCipleS variables. But columns

In a data table are
variables to statisticians.

Functions Objects
Ar gumen ANumbers Data
TVL ACharacters Types
funct { oln AVectors Data
j L ADatasets Structures
Val ue people <’ - 9 Assignment
Sum(2,4) school </ - "GMU" Operator
countif (A2:A50,">5")
read.table ( mydata , header=TRUE, sep=",") /DG EORGE



Vector

Data Types ?

Atomic

/T.
/X

Logical Integer Double Character
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https://adv-r.hadley.nz/vectors-chap.html



Data Structures

Homogeneous | Heterogeneous
(same Type) |(different Types)
1 Dimension Vector List
2 Dimensions Matrix Data Frame
Z
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Principles: Data Tables & Tidy Data

o Q QO O O
variables observations values

https://r4ds.had.co.nz/tidy-data.html
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Programming Concepts that Help

Data Types Data Structures
(e.g., Numeric, (e.g., Lists,
String) Dictionaries)

Variables and
Objects

Conditional Functions, Working
Statements Methods, and Directory and
(If Statements) Modules File Paths




Quick Start:

Posit Primers &

learnr Tutorials

Environment  History Connections  Tutorial — D
o
Data basics Start Tutorial »
learnr: ex-data-basics
Learn about the base data types in R. Explore R's data
frames, and learn how to interact with data frames and
their columns.
Filter observations Start Tutorial »
learnr: ex-data-filter
Learn how to filter observations in a data frame. Use -

The Basics

Start here to learn the skills that you will
rely on in every analysis (and every primer
that follows): how to inspect, visualize,
subset, and transform your data, as well
as how to run code.

Tidy Your Data

Unlock the tidyverse by learning how to
make and use tidy data, the data format
designed for R.

https://posit.cloud/learn/primers

Work with Data
1

Learn the most important data handling
skills in R: how to extract values from a

table, subset tables, calculate summary
statistics, and derive new variables.

Iterate

N
w

Master a core programming paradigm
with the purrr package: for each ___do

https://rstudio.qgithub.io/learnr/articles/examples.html

Visualize Data

Learn how to use ggplot2 to make any
type of plot with your data. Then learn the
best ways to visualize patterns within
values and relationships between
variables.

Write Functions

Functions are the key to programming in
R. This primer will teach you how to write
and use your own reusable functions.



https://posit.cloud/learn/primers
https://rstudio.github.io/learnr/articles/examples.html

RStudio Education

https://education.rstudio.com/

Beginners

Get started with the Tidyverse and R Markdown. No one starting point
will serve all beginners, but here are 6 ways to begin learning R. Read more
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FOR LEARNERS FOR TEACHERS Intermediates
Expand your R skills. Here are some common areas that people who
already have some experience in R find particularly rewarding to learn.

Expand your knowledge Explore our resources Y E g ¥ -
Read more ...

Dive deeper into our popular packages Use our materials and evidence-based

like tidyverse and Shiny, with resources teaching practices to teach data science

for beginner, intermediate, and expert- using R and RStudio's products.

level R learners.

LEARN MORE "' < Hor Iy y Experts
LEARN MORE ﬁ % .{. = Go deep. Learning some topics in depth will both help you develop better

code and share it more effectively with others. Read more ...




What do | need to get started?

THE AN INTERFACE PACKAGES &
SOFTWARE FUNCTIONS

https://learnr-examples.shinyapps.io/ex-setup-r/ =~
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https://learnr-examples.shinyapps.io/ex-setup-r/

The Software

Ahttps://cran.r-project.org/

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.

Natural language support but running in an English locale

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 'g{)' to guit R,

[Previously saved workspace restored]

> 243

[1]1 5

> 1554775 / 3453
[1] 566.1103

> people <= 9

> hands <- 2

> people * hands
[1] 18

>



https://cran.r-project.org/

An Interface i1 RStudio

Desktop Cloud

https://dsc.gmu.edu/files/Install  https://posit.cloud
INng-R-RStudio.pdf

O Fnso - o = it Cloud a v
He G Cole o Pk Seen Buld Debg Pafls Tk Hip posit:Cloud o our Workspace / Gentle_R-GMU . o O Rermer
o -y i - s - sades - B e tires +
Wil Edit Code View Plois Session Bulld Debug Profile Tools Help
©) uniieat ] Ewiooment  Hstory  Connectins =0 Spaces
oo | b > - ; O .. ! A Go o file/funcior « Addms + RAOS -
i Osameonsie | Q7 - + 5 o = i ot e+ Lo e ¢
“ | a = ) Your Workspace
[p— Console  Terminal - Background Jobs 4 ovionment  History  Connections  Tutorlal =]
+ New Space R RA0S - /clowd/project/ # ) TeimportDaset « * 14OME « & e s | e
A R+ Globsl Environment -
> View(titanic) Dot
> library(sumarytools) o
Learn Registered 53 method overwritten by ‘pryr’ O titanic 1309 obs. of 11 variables
method rom Values
@ Guide print.bytes Repp my_school “Mason™
system might not have XI1 capabilities; in case of errors when using dfSumma objectt 3
1 Whats New ry(), set st_options(use.x11 object2 1
Warning message
| RS o =] e In funCLibname, phaname) : couldn’t commect to displey °:6° Vi v aael] oo [ Ve Emvasonaion 2=
comate _ > rary(summarytools) ~
o > freq(titanicsgender) g
R version 3.6.2 (2019-12-12) -- “Dark and Stormy Night N © Cheat Sheets Frequencies R: Frequency Tables for Factors and Other Discrete Data = #ind in Top
Copyright (C) 2013 The & Foundation for scatistical Cosputing titanicsgender
PIaTforn: x86.64-w64-minguIz/x64 (64-b1T) Type: Character froq {surmmarylools) R Documentation
® i3 free software and comes with ABSOLUTELY NO WARRANTY. Search Resuits e ¢ % Velld % Valid € XTotel KT e
You are welcome to redistribute it under certain conditions. Help req Val va u. otal otal Cum.
e licenseQ: or licence(): for distribucion secatls. 2 wWw  mm W S o e Lo losdiicobimnscbisndiial berdiliodldee foves Frequency Tables for Factors and Other
Natural language support but running in an English Tocale ¥ Current System Status s & 2. Sa  ne e Discrete Data
R s a collaborative project with many comcributers. The search sting was "ols” <MA> 0 0.00 100,00
e comeribavara () fof mure Anformeion and ) Posit Community . L SO PR J+1 Lrdped Description
citation))’ on how to cite M or R packages in publicatiens. X 2 Bt
Vignettes: > freq(titanicsgender, order="freq")
Type ‘demo()’ for some cemos, ‘nelp()” for an-11ne help, or Frequencies Displays weighted or unweighted frequencies, including <NA> counts and
“Pelp,start()’ for an HIML browser interface <o help. davtzols degeniencies Deviool dependenties e o titanicsgender peoportions.
%o quit &, mastosts combine_naplzals Combining Spatial Dala  POF  aurcs Ruads Type: Character
R Summanos invoduction Ieroduction ta HIML sourcs R cods e Usage
summants ans & Pridng Freq % Valid % Valid Cum. % Total X% Total Cum
‘tdyvarsa-manfissts The tdy tools manifesto  HTML source i st o 55 o 3 SERIZY freq( v
[0 Terms and Condiwions male  RA1 A4 40 A AN At an "4 an v} € 2

RStudio © Posit


https://dsc.gmu.edu/files/Installing-R-RStudio.pdf
https://dsc.gmu.edu/files/Installing-R-RStudio.pdf
https://posit.cloud/

RStudio Sections




