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Your Workflow Has a Lot of Moving Parts

1. Writing text/documents

2. Managing citations and bibliographies

3. Performing data analysis

4. Making figures and tables

5. Saving files for future use
6. Monitoring changes in documents
7. Collaborating and sharing with others

8. Combining into a deliverable (report, paper,
presentation, etc.)



The Office Model




The Office Model |
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The Office Model Il

e A lot of copy-pasting

e Alot of...

Moving a picture in Microsoft Word

It o —rmteEll ‘ . ’ =X BR8ET -' e —
actually .

does = *‘“‘

what
you
want

B You mess up
the whole document




The Office Model: A Short Horror Movie



https://www.youtube.com/watch?v=s3JldKoA0zw

The Office Model: Mistakes
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The Office Model: Not Reproducible
[ 9 Fiiwate o

""Reproducible research' is a redundant term. 'lIrreproducible
research' just used to be known as 'bullshit'" - @fperez_org
::slow clap::

7:11 PM - May 8, 2014 ©)

Q 57 O 110 people are Tweeting about this



https://twitter.com/kaythaney?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E464543147083968513%7Ctwgr%5E&ref_url=https%3A%2F%2Fmetricsf20.classes.ryansafner.com%2Fslides%2F1.5-slides.html
https://twitter.com/kaythaney?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E464543147083968513%7Ctwgr%5E&ref_url=https%3A%2F%2Fmetricsf20.classes.ryansafner.com%2Fslides%2F1.5-slides.html
https://twitter.com/kaythaney/status/464543147083968513?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E464543147083968513%7Ctwgr%5E&ref_url=https%3A%2F%2Fmetricsf20.classes.ryansafner.com%2Fslides%2F1.5-slides.html
https://twitter.com/fperez_org?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E464543147083968513%7Ctwgr%5E&ref_url=https%3A%2F%2Fmetricsf20.classes.ryansafner.com%2Fslides%2F1.5-slides.html
https://twitter.com/kaythaney/status/464543147083968513?ref_src=twsrc%5Etfw%7Ctwcamp%5Etweetembed%7Ctwterm%5E464543147083968513%7Ctwgr%5E&ref_url=https%3A%2F%2Fmetricsf20.classes.ryansafner.com%2Fslides%2F1.5-slides.html
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...The Rest of the Owl

How to draw an owl

1. Draw some circles 2. Draw the rest of the fucking owl




What I'm About to Show You

e This is how | make my...

o

Research papers

Course documents
Websites

Slides and presentations

O

o

o

« | have not used any MS Office products since
2011 (good riddance!)

o This stuff is optional

o If you like your office model, you can keep it

o But this is what most people who take this
course continue to use (R is only really if you
have data work)

[ATEX
R TUFTE
HTML




The Plain Text Model




The Plain Text Model |

e Meet R Markdown, which can do all of
thisin one pipeline

1. Writing text/documents

2. Managing citations and bibliographies

3. Performing data analysis

4. Making figures and tables

5. Saving files for future use

6. Monitoring changes in documents

7. Collaborating and sharing with others

8. Combining into a deliverable (report, paper,
presentation, etc.)

]
D o e

From R Studio's R Markdown Cheatsheet



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

The Plain Text Model I

e Plain text files: readable by both
machines and humans

o Understand how a document is
structured and formatted via code
and markup to text

» Focus entirely on the actual writing of the
content instead of the formatting and
aesthetics

o You can still customize, but with
precise commands instead of point,
click, drag, guess, pray



The Plain Text Model Il

o Open Source: free, useable forever, often
very small file size

o Proprietary software is a gamble - can

you still opena .doc file from
Microsoft Word 19977

o Automate and Minimize Errors, especially
In repetitive processes

e Can be used with version control (see
below)




Making Your Work Reproducible

One day you will need to quit R, go do something else and return to your analysis the
next day. One day you will be working on multiple analyses simultaneously that all
use R and you want to keep them separate. One day you will need to bring data from
the outside world into R and send numerical results and figures from R back out into
the world. To handle these real life situations, you need to make two decisions: What
about your analysis is "real", I.e. what will you save as your lasting record of what
happened? Where does your analysis "live"?

e Hadley Wickham,
o We've talked about . R script files that let you "keep" commands

e What about output? Must you save and copy/paste to MS Word? No!


http://r4ds.had.co.nz/workflow-projects.html

Making Your Work Reproducible

R Markdown file (.Rmd) is the "real"
part of your analysis, everything can live
in this plain-text file!

Document text in markdown
R code executed in "chunks"

Plots and tables generated from R
code

Citations and bibliography automated
with .bib file




The Future of Science is Open Source Plain Text
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https://www.theatlantic.com/science/archive/2018/04/the-scientific-paper-is-obsolete/556676/
https://paulromer.net/jupyter-mathematica-and-the-future-of-the-research-paper/

R Markdown




Creating an R Markdown Document |

Fi-l..e -> NeW Fi-l_e -> R New R Markdown
Ma r kd own. . . | 9| Document Title: Untitled
CJ Presentation Author: |Rvan Safner
£ Shiny Default Output Format:
) O Utp Uts. |=| From Template © HTML
o DOCU ment (What yOU'll use for most g;;ocr):r&i:gegu{:LT:];%::;horing (you can switch to

things) o

PDF output requires TeX (MiKTeX on Windows, MacTeX

o Presentation (for making SlideS in 2013+ on OS X, TeX Live 2013+ on Linux).
. Word
Va rlous fo 'm atS) Previewing Word documents requires an installation of
. MS Word (or Libre/Open Office on Linux).
o Shiny (an html and R based web app,
advanced)

o Templates (some built-in, other =

packages like rticles or
xaringan add neat templates)



Creating an R Markdown Document II

File -> New File -> R Markdown...  New R Markdown
| § Document Title: Untitled
o html:renders a webpage, viewable in any T presentation Author: |Ryan Safner
browser . Shiny Default Output Format:
o default, easiest to produce and share [B] From Template © HTML . .
Recommended format fo.r authoring (you can switch to
o can have interactive elements (gifs, ERE orWord outtpys amytime).
PDF

animations, web apps)
o requires internet connection to host and
share (you can view offline) pwofg Ward docUrenss rcqlle= ol Insta lagonof
. pdf: renders 5 PDF document MS Word (or Libre/Open Office on Linux).
o most common document format around
o requires LaTeX distribution to render Ok _J [ Cancel
(more on that soon)
e word:create a Micosoft Word document
o ..If you must

PDF output requires TeX (MiKTeX on Windows, MacTeX
2013+ on OS X, TeX Live 2013+ on Linux).



Structure of an R Markdown Document

. . . . . 1 @ chunks Rmd =3 |00 RStudio: Preview HTML
Entire document is written in a single file: 7 Q[ a2 @ croms f i L Qswess et
M 2
with three types of content: 3 R Code Chunks
4 With R Markdown, you can insert R code With R Markdown, you can insert R code chunks including plots:
! chunks including plots:
&

. ) i ) # quick summary and plot
b~ {r gplot, fig.width=4, fig.height=3, library(ggplot2)

| message=FALSE} summary(cars)

1. YAML header for metadata 8 Lirayoiod>

9  summary(cars) # speed dist

##  Min. 4.8 Min. 2

1@ gplot(speed, dist, data=cars) + ## 1st Qu.:12.0  1st Qu.: 26

L geom_smooth() ## Median :15.8 Median : 36
12 ## Mean :15.4 Mean @ 43
13 # 3rd Qu.:19.@ 3rd Qu.: 56 |

2. Text of the document written with o R i
m a r. |(d OW n gplot(speed, dist, data = cars) + geom_smooth()

100 =

3. R chunks for data analysis, plots, figures,
tables, statistics, as necessary

15
speed

" The one exception is for managing bibliographies, this requires one additional .bib file!



YAML Header |

e Top of a document contains the YAML ' separated by three dashes - -- above and below

e Contains the metadata of the document, such as:

title: "My Title"
author: "Ryan Safner"
date: "'r Sys.Date() "
output: pdf_document

e output mustbe specified, everything else can be left blank, and other options can be
added as necessary

 In most cases, you can safely ignore other things in the yaml until you are ready

TYAML stands for "YAML Ain't Markup Language." Nerds love recursive acronyms.



YAML Header: Example from one of my research paper

title: Distributing Patronage”[I would like to thank the Board of Associates of Hood College...]
subtitle: Intellectual Property in the Transition from Natural State to Open Access Order

date: \today

author:

- Ryan Safner”[Hood College, Department of Economics and Business Administration; safner@hood.edu]

abstract: |
| "This paper explores the emergence of the modern forms of copyright and patent in ...
| *JEL Classification:* 030, 043, N43
| *Keywords:* Copyright, intellectual property, economic history, freedom of the press, economic development

bibliography: patronage.bib
geometry: margin = 1in
fontsize: 12pt
mainfont: Fira Sans Condensed
output:
pdf_document:
latex_engine: xelatex
number_ sections: true
fig_caption: vyes

header-includes:
- \usepackage{booktabs}




R Chunks |

e You can create a "chunk" of R code with three backticks' above and below your code
o After the first pair of backticks, signify the language of the code? inside braces, e.g:

Input Output

o {r} 2+2
2+2 # code goes here!

#it [1] 4

" The key to the left of the #1 key on your keyboard.

2 Yes that does mean you can use other coding languages!



R Chunks i

Input

o {r}
head(mpg, n=2)

Output

head(mpg, n=2)

##t # A tibble: 2 x 11

##  manufacturer model displ year cyl trans

##  <chr> <chr> <dbl> <int> <int> <chr>

## 1 audi ak 1.8 1999 4 auto(15)
## 2 audi ak 1.8 1999 4 manual(m5)



R Chunks Il

Input

o {r}
library("ggplot2") # load ggplot2
ggplot(data = mpg)+
aes(x = displ)+
geom_histogram()

Output

library("ggplot2") # load ggplot?2
ggplot(data = mpg)+
aes(x = displ)+
geom_histogram()

30-

20-

count

10-

displ




R Chunks Options

You can add additional options inside the {braces}
after r, some common options:

“**{r my_cool_chunk, echo=F, warning = F}

Name: you can name your chunk for further reference later
(not required)’

o This is the only option that goes after r but before a
comma

echo

o set =TRUE to display the R code input
o set =FALSE shows will not show your code

eval

o set =TRUE to runyour code
o =FALSE only displays your code without running it

f1g has a lot of options for displaying plot outputs
(fig.height, fig.width, fig.asp, etc)


https://yihui.name/knitr/options/

R Chunks Options Example

Input

" "{r check-data, echo = T}
# get top 3 avg displacement by manuf
mpg %>%
group_by(manufacturer) %>%
summarize(avg = mean(displ)) %>%
arrange(desc(avg)) %>%
slice(1:3)

ENEENERN

""" {r make-plot, echo = F, fig.height=2}
ggplot(data = mpg)+

aes(x = displ)+

geom_histogram()

ENEENEPN

Output

# get top 3 avg engine displacement by manuf
mpg %>%
group_by(manufacturer) %>%
summarize(avg = mean(displ)) %>%
arrange(desc(avg)) %>%
slice(1:3)

## # A tibble: 3 x 2
# manufacturer avg

#it <chr> <dbl>
## 1 lincoln 5.4
## 2 chevrolet 5.06
## 3 jeep 4.58




R Chunks Options: Set Defaults

e If you want to be fancy, you can set global **“{r setup, include=FALSE}
options that affect all chunks knitr::opts_chunk$set(echo = FALSE,
message = FALSE,
e Use a special named setup chunk at top warning = FALSE,

(comes in default .Rmd template) fig.retina = 3)
o set global options inside the
knitr::opts_chunk$set()
command

o Example on right is what | commonly use in my
slides:

o hide all code by default

o hide all messages and warnings (from
slides)

o make figure resolution



R Inline Code |

o If you just want to display some code (or at least format it like code) in the middle of a sentence,
place between a single backtick on either side. If | mention tidyverse or gapminder, it
formats thetextas 1n-Line code.

 To actually execute R code to output something in the middle of a sentence, put r as the first
character inside the backticks, and then run the actual code such as pi is equal to 3.1415927.

Input Output

piisequalto r pi1i . pi is equal to 31415927.



R Inline Codell

Input

The average GDP per capitais r gapminder %>%
mean(gdpPercap) %>% round(2)" with astandard
deviation of "r
round(sd(gapminder$gdpPercap),2)’

Output

The average GDP per capita is $7215.33 with a standard deviation
of $9857.45.



Writing Text with Markdown

e Markdown is a lightweight markup
language geared towards HTML (i.e. the
internet)

o Markup languages used to add
commands about how to display plain
text

e Very simple and intuitive

e Write normal text as usual in any word
processor

 Change font styling with tags (asterisks):

o x1talics text= creates italics text

o #xbold text#*= creates bold text

@1 example.Rmd =

0 N O [0, w N P

~ # Header 1

Q@ KnitHTML ~ - B

This is an R Markdown document. Markdown is a
simple formatting syntax for authoring webpages.
Use an asterisk mark to provide emphasis, such
as *italics* or **bold**.

Create lists with a dash:

- Item 1

- Item 2

- Item 3

Use back ticks to
create a block of code

Embed LaTex or MathML equations,
$\frac{1}{n} \sum_{i=1}A{n} x_{i}$

Or even footnotes, citations, and a
bibliography. [A1]

[A1]: Markdown is great.

| Header 1 = R Markdown %

@ ~/Desktop/example.htm|
nple.html .1 | Open in Browser

Header 1

This is an R Markdown document. Markdown is a
simple formatting syntax for authoring web pages.

Use an asterisk mark to provide emphasis, such as
italics or bold.

Create lists with a dash:

e ltem1
e |tem 2
e ltem3

Use back ticks to
create a block of code

Embed LaTex or MathML equations, % Z?:l Xi

Or even footnotes, citations, and a bibliography.

1. Markdown is great.«



https://en.wikipedia.org/wiki/Markdown
https://en.wikipedia.org/wiki/Markup_language

Writing Text with Markdown: Lists

e Create an unordered list with lines of (- or + or * ), e.g.:

e Markdown is great for taking notes quickly!

Input Output
= SEEm & e item1
- 1tem 2 i
- item 2a e Item 2
- item 3 o item 2a

e item3




Writing Text with Markdown: Headings & Comments

Markdown Output

# Heading 1 Heading1

## Heading 2 Headingz

### Heading 3 :
Heading 3

Comment your code (will not print in output) with <! -- Unprinted comments here --> (this comes
from html)



Writing Text with Markdown: Tables

Input Output

| feeden 4 (| eeden 2 [ Header 1 Header 2

Cell1 Cell 2

| Cell 3 | Cell & | Cell 3 Cell 4

e For more complicated tables, there are other packages and techniques
o LaTeX (pdf only)
o kableExtra package
o huxtable package (for regression tables)
o gt package



Writing Math |

o Add beautifully-formatted math with the $ tag before and after the math, two $$ before/after
for a centered equation

e In-line math example: $17°2=\frac{\sqrt{16}}{4}$ produces 1* = %

e Centered-equation example:

Input Output

$$ ‘ _ _
\hat{\beta 1}=\frac{\displaystyle . Z(Xi - X)(Y; - Y)
\sum_{i=1}"n (X_i-\bar{X})(Y_i- g = = _
\bar{Y})}{\displaystyle \sum_{i=1}"n Z(Xi —X)?

(X_i-\bar{Xx})"2} $$ =



Writing Math II

o Math uses a (much older) language called , used by mathematicians, economists, and
others to write papers and slides with perfect math and formatting
o | used to use for everything before | found R and markdown
o Producing pdf or html output actually converts markdown files into TEX first! (See
)
o Much steeper learning curve,
o An extensive library of mathematical symbols, notation, formats, and ligatures, e.g.


http://en.wikipedia.org/wiki/LaTeX
https://wch.github.io/latexsheet/latexsheet.pdf

Writing Math Ili

$\alpha$ a
$\pi$ n
$\frac{1}{2}$ 7
$\hat{x}$ £
$\bar{y}$ y
$x_{1,2}% X1
x"{a-1}$ x4~
$\1im_{x \to \infty}$ lim,_, o

$A=\begin{bmatrix} a {1,1} § a_{1,2} \\ a_{2,1} & A a,; aipz
a_{2,2} \\ \end{bmatrix}$ -




Citations, References, and Bibliography

e Manage your citations and bibliography automatically with .bib files
e First createa .bib file to list all of your references in

o Youcandothisin R via: File -> New File -> Text File (and save with
.bib atthe end)

o See examplebib.bib in this repository used in this document

o At the top of your YAML header in the main document, add bibliography:
examplebib.bib so R knows to pull references from this file

o For each reference, add informationtoa .b1ib file, like so:




An Example .bib File

@article{safner2016, e« A .bib fileis a plain text file with entries like
author = {Ryan Safner}, this

year = {2016},
journal = {Journal of Institutional Economics},

. . . S 1 k
title = {Institutional Entrepreneurship, Wikipedia, » Classesfor garticle, abook,

and the Opportunity of the Commons}, acollectedwork, @unpublished, etc.
volume = {12},
number = {4}, o Each will have different keys needed (e.g.
pages = {743-771}

editor, publisher, address)

o Firstinput after the @article isyour citation
key (e.g. safner2016)

o Whenever you want to cite this article, you'll
invoke this key



An Example .bib File

e Whenever you want to cite a work in your text, call up the citation key with @, like so:
nsafner2016[ |, which produces (Safner, 2016)

e You can customize citations, e.g.:

Write Produces
[@Safner2016] (Safner, 2016)
0Safner2016 Safner 2016
-®ASafner2016 (2016)

aSafner2016[p. 743-744] (Safner,2016, p.743-744)

e BibTeX will automatically collect all works cited at the end and produce a bibliography
according to a style you can choose



Reference Management Software

e For more information and examples, see R Studio's R Markdown Guide on Bibliographies
e Lot of programs can help you manage references and export complete .bib files to use
with R Markdown
o Mendeley and Zotero are free and cross-platform
o | use Papers (Paid and Mac only)
o Simplest program (what | use) that makes .bib filesis Bibdesk



https://rmarkdown.rstudio.com/authoring_bibliographies_and_citations.html
https://www.mendeley.com/
https://www.zotero.org/
https://www.readcube.com/papers/
https://bibdesk.sourceforge.io/

Plain-Text Editors

e Markdown files are files and can be edited in any text editor

o something as basic (and boring!) as "Notepad," for example
o many good out there, I like or (Mac only) for writing (and previewing)
Markdown in a simple interface, with no distractions

« Any good editor will have syntax highlighting and coloring when you use tags (like bold, /talic, code, and
code #comments).


https://en.wikipedia.org/wiki/Plain_text
https://en.wikipedia.org/wiki/Text_editor
https://www.typora.io/
https://ulysses.app/

R Studio is My Text Editor of Choice

e Honestly, | write everything in R Studio's text editor

o Syntax highlighting
o Actually can runR code, autocomplete, etc
o Can render the markdown to an output format: html, pdf, etc.

e You can write R code in other text editors, but you can't execute them outside of R Studio (or
the command line, but that's too advanced.) Same with actually rendering your markdown to

an output (pdf, html, etc)



Tips with Markdown

e Empty space is very importantin markdown

Lines that begin with a space may not render properly

Math that contains spaces between the dollar-signs may not render properly

Moving from one type of content to another (e.g. a heading to a list to text to an equation to
text) requires blank lines between them to work

Hereis a


https://www.markdowntutorial.com/

Compiling Your Documents




knitr

o When you are ready, you "compile" your
markdown and code into an output format

e Tl

using:
Knitr tex .pdf
e knitr' anR package that"knits"yourR /
code and markdown .Rmd intoa .md file for:
. .rmd : .md : .doxc
. Is a "swiss-army knife" utility that can
convert between dozens of document types
html

 All you need to do is click the Knit button at
the top of the text editor!

T knitr also relies onthe rmarkdown package, which will probably be installed when you first knit.


https://yihui.name/knitr/
http://pandoc.org/

R Projects




R Projects |

A R Project isaway of systematically organizing your R history, working directory, and
related files in a single package

Can easily be sent to others who can reproduce your work easily

Connects well with version control software like GitHub

e Can open multiple projects in multiple windows



R Projects I

e Projects solve all of the following problems:
1. Organizing your files (data, plots, text, citations, etc)
2. Having an accessible working directory (for loading and saving data, plots, etc)
3. Saving and reloading your commands history and preferences
4. Sending files to collaborators, so they have the same working directory as you



Creating a Project |

Mew Project

Create Project

R

——

MNew Directory
Start a project in a brand new working directory

Existing Directory
Associate a project with an existing working directory

Version Control
Checkout a project from a version control repository

Cancel




Creating a Project I

New Prolect e In almost all cases, you simply want a
Back Project Type N ew PI‘OJ ec t
E New Project >
# RPackage > e For more advanced uses, your project can
B Shiny web Applicaion ’ bean R Package ora Shiny Web
R Package using Rcpp > A _L . t .
R Package using ReppArmadillo ) p p Tl LI
R Package using RcppEigen >
D Websice using blogdowr , e If you have other packages that create

templates installed (as | do, in the
previous image), they will also show up
as options

Cancel



Creating a Project i

MNew Project

Back Create New Project

Directory name:

|
Create project as subdirectory of:

~{Dropbox/Teaching /R Browse...

+| Create a git repository

Use packrat with this project

Open in new session Create Project Cancel

Enter a name for the project in the top field

o Also creates a folder on your computer with
the name you enter into the field

Choose the location of the folder on your
computer

Depending on if you have other packages or
utilities installed (such as git, see below!),
there may be additional options, do not check
them unless you know what you are doing

Bottom left checkbox allows you to open a new
instance (window) of R just for this project (and
keep existing windows open)



Projects

Switch between each project (Window)
on your computer (this is on a Mac).

~/Dropbox/Teaching/Hood College/ECON 480 - Econometric

& -/ ® @ & | A Gorofileifunction Addins

md 2} 14-reading Rmd

A 2 L 7 Knit -~ # -
T EEE e () (@

Binselection B Match case 8 Whole word B Reg Wrap
Lius

1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119

1122
1123
1124
1125
1126
1127
1128
1129
1130

1121
1124:1 @ R Chunks Options: Set Defaults

Cansole

Terminal -« RMarkdown « Jobs

~{Dropbox/Teaching/Hood College/ECON 480 - Econometrics/metricsF20/ ~

HTML

e At top right corner of RStudio
o Click the button to the right of the name to open in a new window!

r - RStudio

Rmd ) 1.4-slides.Rmd stom.c 33
O@nserr~ | + § @ Run-

R Markdown

ntHi Build  Git

Plots Packages Help | Viewer
A< A

1.5 — Optimize Workflow
ECON 480 - Econometrics - Fall 2020
Ryan Safner

Assistant Professor of Economics

A safner@

[y]

B metricsF20 ~
New Project.
Open Project.
Open Project in New Se:
Close Project
metricsF20
tradel
microF20
thoughtF20
v
piratethyneighbor
honoramongthieves
metricsF19

xar

Website
Clear Project List

Project Options...




Loading Others' Projects

[ ] < (2] 0O & github.com

O Search or jump to... Pullrequests Issues Marketplace Explore

B ryansafner / workflow @Unwatch » 1 Yrstar | 3 % Fork | 2

<> Code () Issues 1 Pull requests (¥) Actions [7] Projects 0 wiki ) Security |~ Insights 9 Settings

¥ master ~ ¥ 1branch  0tags Go to file Add file ~ About b

Managing your workflow with R

ti ryansafner Updated presentation deb947a onDec 3, 2018 D) 6 commits Projects
m Bibliography Updated for viewing 2 years ago 0 Readme
8 Data Updated for viewing 2 years ago
I8 Figures More complete paper 2 years ago Relsages
~ No releases published
B0 Presentation Updated presentation 2 years ago Create a new release
0 scripts More complete paper 2 years ago
[ .gitignore Initial files 2 years ago Packages
[3 Example_paper.Rmd More complete paper 2 years ago No packages published
Publish your first package
[ Example_paper.pdf More complete paper 2 years ago
[ README.md Fix Readme bullets 2 years ago
Languages
[ workflow.Rproj Initial files 2 years ago
® RG501% e TeX 40.9%
README.md ra

Managing Your Workflow with R Projects

This repository is an R Project used to show the benefits of using R Studio 's Project feature (in combination
with R Markdown and R ) for data analysis, writing papers, and presentations.

This project is on GitHub, click the green button, download to your computer, open .Rproj file in R Studio



http://github.com/ryansafner/workflow

A Good File Structure

Files Plots Packages Help Viewer — =]

T T i e Look through this on your own

/n\Home Dropbox © Teaching » R - workflow
¥ Name Size Modified

e Read the README of this repository on

e GitHub for instructions (automatically

Scripts

7 Example_paper.pdf 408.1 KB Nov 29, 2018, 4:36 PM S h OWS O n th e m a i n a e)
wo | README.md 508 Nov 28, 2018, 10:25 PM p g
# | _gitignore 40B MNov 28, 2018, 10:25 PM
& workflow.Rpraj 2048 Nov 28, 2018, 10:25 PM °® LOO k at th e E X a m -L e a e r Rm d
@ Example_paper.Rmd 4.2 KB Nov 29, 2018, 4:36 PM p — p p o

o Uses data from Data folder

o Uses .R scripts from Scripts folder

o Uses figures from Figures folder

o Uses bibexample.bib from
Bibliography folder



Version Control




Have You Done This?

{



http://phdcomics.com/comics/archive_print.php?comicid=1531

Have You Done This?

7
FINAL _rev.8.commenlsS.
FINAL _rev.6.COMMENTS. doc C ORRECTIONG doc


http://phdcomics.com/comics/archive_print.php?comicid=1531

Have You Done This?

JORGE CHAM © 2012

FINAL _rev.18.comments?. FINAL rev.22.commentad9.
corrections?.MORE.30.dot  ¢orrections. (0. #@$B%WHYDD


http://phdcomics.com/comics/archive_print.php?comicid=1531

Do You Want to Be Able To

Keep your files backed up | HEARD YOU DON'T USE VERSION
CONTROL

Track changes

Collaborate on the same files with others

Edit files on one computer and then open
and continue working on another?

\'

| AISillII(ET(I-lI\IE

DANGEROUSLY




The Training-Wheels Version

e Register an account for free

e Set up a location on your computer for the
Dropbox/ folder

 Anything you put in this folder will sync to
the cloud

o As soon as you change files, they
automatically update and sync!

o Can download any of these flies from
the website on any device

o Set this up on multiple computers so
when you change a file on one, it
updates on all the others!



http://dropbox.com/

The Training-Wheels Version

=+ Dropbox

@ ryansafner

B Applications
[ Books

Camera Uploads
[ Corolla Lease
oV
[ Cvb
[ Dox
[ Frederick SOAT

rad School Classes

8 Housing

B Future Courses

George Mason University

[ Hood College

B images

R

[ stats-book

B templates

B Wake Forest University

Administration/Advising
[l ECMG 212 - Statistics for Business and Economics
ECON 205 - Principles of Macroeconomics
Bl ECON 304 - International Political Economy
B ECON 306 - Microeconomic Analysis
[ ECON 315 - Law and Economics
B ECON 316 - Game Theory
B ECON 317 - Economic Development
[ ECON 324 - International Trade
B ECON 326 - Industrial Organization
[ ECON 410 - Public Economics
ECON 452 - History of Economic Thought
[B ECON 480 - Econometrics

Il Job Market
lotability

[l Old Website

W Papers3

[ Presentations

B Project

[fH R&E ENGAGED!

[ Research

B Teaching

[ Website
Wedding

B8 MGMT 399

® Red

@ Orange

® Green

@ Gray
Blue

& Purple
Work
LURETES

E 20140701.png

= 21122666

21192801

[E 23915986._.

Em 2425512

B bookmarks_

B bookmarks_2_9_15.html

B bookmarks_3_2_18.himl &
B bookmarks_3_9_16.html @
B bookmarks_3_17_15.html @
B bookmarks_4 9 16.html @
B bookmarks_6_1_17.html @
B bookmarks_7_7_16.html @
B bookmarks_8_23_16.html @
B bookmarks_...21_15.html @
B bookmarks_11_4_15.html &
L] ht i

My Dropbox - my life goes here



The Training-Wheels Version




The Expert Version

e G1t 1san "open source distributed
version control system" widely used in
the software development industry

] t
g l o Track changes on steroids (if MS Word's
Track Changes and Dropbox had a baby)

o Organize folders/files to track (a
"repository")

o o Take a snapshot of all of your files (a
GItH“b "commit")with " comments"

o push these to the cloud




The Expert Version

Your Work e Shows history (versions) of files with

! : : : ] comments
T o Can fork or branch repository
Master . 5 .
Into multiple versions at once

o Good for "testing" things out without
destroying old versions!

o revert backto original versions as
needed




The Expert Version

\REMOTE REPOSITORY

CLONE

WORKING -
COPY REPOSITORY

&

STAGE
CHANGES

COMMIT
CHANGES

DEVELOPER A DEVELOPER B




The Expert Version

e Requires some advanced set up, see this excellent suide

e R Studio integrates git and github commands nicely



http://happygitwithr.com/

This Class on GitHub

L] < (in] (4] 4 github.com

Q Search or jump to... Pullrequests Issues Marketplace Explore

L] < m (o] A github.com

O Search or jump to... Pullrequests Issues Marketplace Explore

B ryansafner / metricsF20 ®uUnmwatch ~ 1 Yrstar 0 Yok | 0

<>Code () issues 1) Pull requests () Actions  [1] Projects [ Wiki () Security |~ Insights i Settings

# master - | P 1branch ©0tags Gotofile | Addfile~ About @

Course website for ECON 480 -

@ ryansafner Format HW 1 page 16202c7 3 days ago D) 36 commits Econometrics, Fall 2020 semester @
B content Format HW 1 page 3days ago & metricst20.classes.ryansafner.com
W data Add HW 1 3 days ago 0 Readme
M pandoc Initial major commit, shell from metricsF19, customize 3 months ago
W static Format HW 1 page 3days ago Releases
f Noreleases published
B themes/ath-tufte-hugo_18-19 Add 1.2 content 12 days ago Cronte 2 novt releste
O gitignore Add 1.3 pdf (finally worked) and fix 1.4 practice formatting 5 days ago
[ README.md Initial commit 3 months ago Packages
O configyaml Fix class meeting times! 16 days ago No packages published
Publish your first package
D index.Rmd Initial major commit, shell from metricsF19, customize 3 months ago
[ metricsF20.Rproj Initial major commit, shell from metricsF19, customize 3 months ago
Languages
—————————
README.md 2 © HTML988% Other 1.2%

Course website for ECON 480 - Econometrics, Fall 2020 semester @

B ryansafner / metricsF20 ©Unwatch ~ 1 Yrstar 0 YFork | 0

<>Code  (DlIssues [ Pull requests () Actions  [] Projects [ Wiki (D Security |~ Insights 12 Settings

¥ master ~
o Commits on Aug 28, 2020

Format HW 1 page B feag2c7 <
@B ryansafner committed 3 days ago

Add HW 1 [ daseres | <>
@ ryansamer committed 3 days ago

Moar ggplot extensions! o | sszasza |[ <
@ ryansatner committed 4 days ago

Update some 1.3 class appendices B | steasas || <
@ rvansatner commitied 4 days ago

< Commits on Aug 27,2020

Add 1.3 R practice answers I 7d7ch85 o
@B ryansafner committed 5 days ago
Add 1.3 pdf (finally worked) and fix 1.4 practice formatting o | ebasss &>
@ ryansafner committed 5 days ago
Add 1.4 pdf [ 2asees <
@ ryansafner committed 5 days ago
Minor tweaks to practice 1.4 o | swancs @
@ ryansamer committed 5 days ago
o Commits on Aug 26,2020
Add 1.4 content Ioth @

github.com/ryansafner/metricsF20



http://github.com/ryansafner/metricsF20

Most Packages Start on GitHub

o0e® < Em] 0 & github.com & i O | ece < M 0 A github.com [} 3

Pull requests Issues Marketplace Explore ] Pullrequests Issues Marketplace Explore

L tidyverse [ tidyverse @Watch~ 72 KStar 751  YFork 156 I jennybc / gapminder ©watch~ | 14 dunstar | 147 | ¥Fork 183
<3 Code Issues § Pull requests 1 Actions Security Insights <> Code Issues § Pull requests 1 Projects 0 Wiki Security Insights
Easily install and load packages from the tidyverse https://tidyverse.tidyverse.org Excerpt from the Gapminder data, as an R data package and in plain text delimited form
r data-science tidyverse
£D 126 commits P 1branch © 4releases A8 4 contributors
P 234 commits ¥ 2 branches © 5 releases 42 24 contributors s View license
Branch: master ~ New pull request Create new file ~ Upload files  Find File
Branch: master ~ New pull request Create new file  Uploadfiles  Find File ﬂ_ jennybe Add a test so country_codes stay fixed Latest commit ddfe773 on Mar 6
f hadley Update paper.md + Latest commit 9adcbe9 6 days ago I .aspell Use .aspell 2 years ago
i github Add move bot config. last year =R Document country_codes 2years ago
mR Only look at pacakges when considering conflicts 4 months ago i data-raw Be careful about preserving the int type of iso_num 6 months ago
i man Add repos option to tidyverse_{deps,update} (#82) 4 months ago i data Be careful about preserving the int type of iso_num 6 months ago
i pkgdown/favicon Use retina logo 8 months ago @ inst/extdata Fix country codes for North Korea |last year
B revdep Re-run revdep checks 4 months ago B man Be careful about preserving the int type of iso_num 6 months ago
B tests Add first test last year i tests Add a test so country_codes stay fixed 6 months ago
I vignettes Update paper.md 6 days ago [El .Rbuildignore correct area in bubble plot; fixes #7 4 years ago
E) .Rbuildignore Merge branch 'master’ into joss-paper 3 months ago El .gitignore "compile notebook" for cleaning scripts; fixes #1 4 years ago
) .covrignore use_tidy_ci() 8 months ago [E) DESCRIPTION attempt to get hyperlinks recognized (#28) 6 months ago
B .gitignore Remove built website 8 months ago [E] NAMESPACE import tibble for printing purposes 3 years ago
B travisyml use_tidy_ci() 3 months ago [E) NEWS.md Fix country codes for North Korea |last year
E) DESCRIPTION Update for new R version 4 months ago [E) README Rmd attempt to get hyperlinks recognized (#28) 6 months ago
) LICENSE Include GPL license text 3 years ago [E) README.md Be careful about preserving the int type of iso_num 6 months ago
E\_cran_comments md Lindate cran-comment: 2 vears ago

github.com/tidyverse/tidyverse github.com/jennybc/gapminder



https://github.com/tidyverse/tidyverse
https://github.com/jennybc/gapminder

My Workflow (that I suggest to you)

1. Create a new repository on Github.”

2. Start a New R Project in R Studio (link it to the github repository” - see suide)
3. Create a logical file system (see example), such as:

project # folder on my computer (the new working directory)

|- Data/ # folder for data files

|- Scripts/ # folder .R code

|- Bibliography/ # folder for .bib files

|- Figures/ # folder to plots and figures to
|- paper.Rmd # write document here

4. Write document in paper.Rmd, loading/saving files from/to various folders in project

o e.g.load data like df<-read_csv("Data/my_data");save plots like ggsave("Figures/p.png")
5. Knit document to pdf or html.

6. Occasionally, stage and commit changes with a description, push to GitHub."

* Optional and a bit advanced, remember this is my workflow.


http://happygitwithr.com/
https://github.com/ryansafner/workflow

Resources

1. R Studio's for a quick overview of R markdown

2. R Studio's for some tutorials

3. R Studio's for more specific options and issues

4. Kieran Healey's on managing workflow
with plain text files, R, and Git

5. Yihui Xie's (and coauthors) on R Markdown syntax and
customization options

6. Hadley Wickham's (and Garrett Grolemund) on how to use R and R
Markdown for data science work

7. Jenny Bryan's on how to use git and GitHub with R as a version control

system


https://www.rstudio.com/wp-content/uploads/2015/02/rmarkdown-cheatsheet.pdf
https://rmarkdown.rstudio.com/
https://www.rstudio.com/wp-content/uploads/2015/03/rmarkdown-reference.pdf
http://plain-text.co/
https://bookdown.org/yihui/rmarkdown/
http://r4ds.had.co.nz/
http://happygitwithr.com/

