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@ Review previouse lectures

© Why use RMarkdown?

© Getting started

@ Basic Synatx in RMarkdown

© LaTeX: for document and presentation in PDF format

@© RMarkdown for Presentations

@ Resources and References
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Review previouse lectures

Section 1

Review previouse lectures
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Review previouse lectures

What we have practiced so far

@ Basic R syntax

@ Data Management

Import and Export Data
Data Cleaning

Data Manipulation
Data Visualization

e Data Analysis(we will dive into it later)

o Descriptive Statistics(we touched it a little bit)
o Causal Inference
o Predictive Modeling
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Review previouse lectures

The workflow of data analysis

/ Visualise
Import —# Tidy — Transform ) ——= Communicate
k_’ Model
Understand
LI'-"ruq;r'ilm ’
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Review previouse lectures

What we are going to learn next

@ How to communicate your results with audience if you finish your
data analysis?

o Write a report, paper even a book
o Make a presentation
o Build a website

@ How to make your report or paper more beautiful and professional?

o RMarkdown
o Quarto(The next generation of RMarkdown)
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Why use RMarkdown?

Section 2

Why use RMarkdown?
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What is Markdown?

@ Markdown: 2—HEERMITCES, EARANMIERS LS SHAIFERREX
4, REEERAERH XHTML (@F HTML) 4. (GEREER) .

o EEEMIIEE. MEMRKXURSHRANSF, FLRENERNLERTHSER
Ho

o HRW: AHF + FEMRE + ThEEREX
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https://zh.wikipedia.org/wiki/Markdown

Word is far from perfect

o AERMNZEMMHELELERY Word
o (ATAMERN, INEESMEER, BREESMATR L. SXITHHERAMNE.
o RILAFRMRIFBEERS M.
o fRAMB X BFFMEEE.

o ttw MacOS #1 Win .
o MMM EEHxFs Word BZ2E2F M.

o SHMWRHMESRENE, TERMEMANEY.
o BEIBAIERENZE.
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Why use RMarkdown?

Markdown is more popular in scientific writing?

o FERMEM Markdown

HBUN, BHRMXAXE, B XAGESHTNITH.

HEXFRRRS, WREHHR.

SRS RER M. (BB pandoc) ATBAEE#MR pdf. docx. html.
TS GHHRIARG S, A REAITH.

5 Github mffa%S, TMSEIRAESFERLME. (What is Github?)
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What is RMarkdown?

o 7 RStudio w1, #F Markdown &%, &4 R msheersctBEst.

w BTEX
II TUFTE
1 S =
® ol R T

HTML
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Yihui Xie and knitr package

@ Developed by a leading figure in R field: Yihui Xie(ii##%)

o COS k% 20 #1: FROERMEBI, EHIIREIER: $xE
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https://cosx.org/2016/01/interview-of-xieyihui/

Getting started

Section 3

Getting started
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Build a Project

@ Recall: how to creat a project within RStudio

o Why?
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Install and Library Packages

@ (if necessary) install packages

o rmarkdown
o knitr
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Getting started

Generate a document

@ Static

e Document: Html Word,LaTeX
o Presentation: Html,Beamer in LaTex,Powerpoint

@ Dynamic

e Shiny App(you've use it)
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Getting started

Introduction to Rmarkdown

@ .Rmd format

@ Document:

o Html
e Word (requires you install MS Word)
o PDF (requires you install LaTex system)

@ Presentation

o Html: ioslides & Slidify
o PDF: beamer of LaTex system (requires you install LaTex system)
e Powerpoint: (requires you install MS Powerpoint)
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Generate a html file(default)

@ small size
@ easy to compile
@ can transfer to Word or PDF later
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Basic Synatx in RMarkdown

Section 4

Basic Synatx in RMarkdown
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Introduction

Synatx in RMarkdown

@ Let's try it by using a default template.

@ Creat(open) a RMarkdown file

— "Someone to Lean On"
ation for Statistical Computing
5.6.0 (64-bit)

Coseproject

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 'q()' to quit R.

Zhaopeng Qu (HNC)

Bnd comes with ABSOLUTELY NO WARRANTY.
edistribute it under certain conditions.
Qut sesson_. 'licence()' for distribution details.

lsunmmOov®IAA L O o

Environment  Mistory  Connections ~ Git

- Import Dataset - -

Global Environmen -

Files Plots Packages Help Viewer
Insall | @ Update @ Packrat
Name Descripion Version
System Library
abind 2 " A 14
acepack
AR
backports R entations of F .
baseSdenc

benchr g

bindrepp
bit
bitss
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Synat: RMarkdown

Compile a file in RMarkdown

o Command(Control)+Shift+K

@ Or knit

@ R_Lec3_Rmarkdown.Rmd -0
4 = @ o 3 Insert « SRun - | G- | =
160

161 - Basic Setting: “YAML®

162

163 - Title and Text:

164

165 - R code: "chunk’

166

167 - Insert images

168

169 - Tables

170

171 - ## Compile a file in RMarkdown

172

173 - “Command’ (Control)+ Shift +K

174

175 - """ {r out.width = "90%", echo = FALSE}
176 knitr::include_graphics("assets/1.png")
177-

178

177:4 €3 Compile a file in RMarkdown & R Markdown &
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Basic Synatx in RMarkdown

The Structure of a rmarkdown template

@ Basic Settings: YAML
o Titles and Texts:

@ R codes: chunk

@ Insert images

Tables

@ Math expressions

@ For a quick review, please refer to

o [RMarkodwn Reference Guide](https://www.rstudio.com /wp-
content/uploads/2015/03/rmarkdown-reference.pdf)

o [RMarkodwn Cheat Sheet](https://www.rstudio.com /wp-
content/uploads/2016/03/rmarkdown-cheatsheet-2.0.pdf)
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Basic Synatx in RMarkdown

Other formats: for document and presentation

@ Document:

o Html
e Word (requires you install word)
o PDF (requires you install LaTex system)
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Generate a .docx file with Word

- Addins - Project: (one) -
= = Environment  History Connections
New R Markdown
aRun - G - > # Import Dataset - | ust -
Document Title:  Untited Global Environment -
T presentation Author:  Frank Qu
Shiny Default Output Format:

From Template HTML
Recommended format for authoring (you can switch to
PDF or Word output anytime).

POF

FDF outpu requies TeX (MIKTeX on Windows, MacTeX
X, Tex Live 2013+ on Linux)

© Word
Previewing Word dogments requires an installation of
M Word (or Librs/Bpen Offce on Linex) Files Plots Packages Help Viewer

= export -

oK Cancel

esentation with Latex R Markdown

Console Terminal - R Markdown
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Basic Synatx in RMarkdown

Generate a .docx file with Word

i "Test"
: "Frank Qu"
: "4/8/2019"
: word_document

***{r setup, include=FALSE}
knitr::opts_chunk$set(echo = TRUE)

ENRNEN

1
2
3
4
5
6
7
8
9

[
N RS

## R Markdown

Test = R Markdown <
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Basic Synatx in RMarkdown

Geneate a PDF report with LateX

New R Markdown

| '| Document
CJ Presentation
R Shiny

] From Template

Title:

Author:

© HTML

ITest Report

’Zhaopeng Qu

Default Output Format:

Recommended format for authoring (you can switch to
PDF or Word output anytime).

equires TeX (MiKTeX on Windows, MacTeX

g

V€

1 0OS X, TeX Live 2013+ on Linux).

Ic
© Word
Previewing Word documents requires an installation of
MS Word (or Libre/Open Office on Linux).
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Geneate a PDF report with LaTeX

@ R_Lec3 Rmarkdown.Rmd - @ | Homework.Rmd =0
= ) 7 A @ kit - - 3 Insert - SRun - | G- | =

1+ ---

2 title: "Homework 1"

3 author: "Zhaopeng QU"

4 date: "9/23/2019"

6 ---

7

8- " {r setup, include=FALSE} )

9 knitr::opts_chunk$set(echo = TRUE)

0 "

11

12 - ## R Markdown

13

14 This is an R Markdown document. Markdown is a simple formatting syntax for authoring HTML, PDF, and MS Word

documents. For more details on using R Markdown see <http://rmarkdown.rstudio.com>.
15
16 When you click the **Knit** button a document will be generated that includes both content as well as the
output of any embedded R code chunks within the document. You can embed an R code chunk like this:

17

18~ * " {r cars} z )
19 summary(cars)

3:22 B Homework 1 R Markdown =
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Geneate a PDF report with LaTeX

##
##
##
##
##
##
##

Zhaopeng Qu (HNC)

Min. H
ist Qu.:

Median :1
:15.4

Mean
3rd Qu.:
Max.

R Markdown

This is an R Markdown document. Markdown is a simple formatting syntax for authoring HTML, PDF, and
MS Word documents. For more details on using R Markdown see http://rmarkdown.rstudio.com.

summary (cars)

speed

4.0
12.0
5.0

19.0

:26.0

dist
Min. T2,
ist Qu.: 26.
Median : 36.
Mean : 42.
3rd Qu.: 56.
Max. :120.

00
00

98
00
00

Homework 1
Zhaopeng QU
9/258/2019

‘When you click the Knit button a document will be generated that includes both content as well as the
output of any embedded R code chunks within the document. You can embed an R code chunk like this:
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LaTeX: for document and presentation in PDF format

Section 5

LaTeX: for document and presentation in PDF
format
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Introduction to LaTeX

o LaTeX 2—FMIF RN FHRIBLBHRMNA MG, SRRSENEEHERZ—®.

o BREMIMAUTH—Fh office Tt (%&T Word F1 Powerpoint HZhEE) . 5
Word R 317F LaTeX &2 “"MREMAE" RO%RH, BRINTFAEMEENES
ASFERRN R, MERBNEMAL. HNBERFORIRERBEXFHRE
A

o LaTeX MEFAETFEN, XFMEWMRE FHRANIEIER. LHRLYEXFEEKX
EARNBAREARTH, TN ESEE. XAEERAE Word mAZAR
MERNEZHBRZY “TEENTF" HREES.

o mEA LaTeX SABS:

LaTeX &%, XEIR—BENXFNHIRAENES, NREEZLHERE, HRED
LB H. EMBRILFERANEBER word, B word BRIAIA AR BRI E
fA—#f. 23 LaTeX BAIUEMREENTRIE, REERNINAESEIUEREE
ARENBEINA. EARENATT, ARARTELRTHT.
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Install LaTeX Packages or Full System

@ Supported by LaTex system you have to install ityou have to install it
at first.

o install “tinytex” " package within RStudio(recommanded)

o install full LaTex system outside RStudio

@ Mac: MacTex
@ Win: MikeTex

system("pdflatex --version")
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https://www.tug.org/mactex/
https://miktex.org

Install TinyTex

@ TinyTex is a lightweight LaTeX distribution based on TeX Live.
@ It is recommended to install TinyTex in RStudio.

@ If you have already installed TeX Live, you can skip this step.

install.packages("tinytex")

tinytex::install_tinytex()
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Use Rmarkdown+LaTeX in RStudio

@ You can use Rmarkdown+LaTeX in RStudio by clicking the Knit
PDF button.

@ You have to select the TeX engines in the YAML header or when
knitting.

o pdflatex is a common engine that works on both Windows and Mac,
but has limited support for non-Latin characters.

o xelatex is recommended for documents with non-Latin characters

(like Chinese,Japanese,Korean,etc.) on both Windows and Mac, as it
has better Unicode and font support.
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Geneate a PDF report with LaTeX: $x3%#

o LaTex M HBEMBIS TN TIHEEAGEFR.
o R &R rticles packages RIBEER
o B YAML 2%m LaTeX ixxan
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Geneate a PDF report with LaTeX: X%

|’ New R Markdown

Document Template: ?) Using R Markdown Templates

Package Vignette (HTML) {rmarkdown}

CJ Presentation GitHub Document (Markdown) {rmarkdown}

®) Shiny Fonts_in_skimr {skimr}
Bulletin AMQ Article {rticles}

=] From Template R Journal Submission {rticles}
MDPI Journal Article {rticles}
American Meteorological Society {rticles}
Monthly Notices of Royal Astronomical {rticles}
< int

Zhaopeng Qu (HNC) Lab5: Introduction to RMarkdown March 26 2025 35/50



Geneate a PDF report with LaTeX: $x3%#

New R Markdown

Document Template: ?  Using R Markdown Templates

FLUD journdl Arucie fruciesy
CJ Presentation Sage Journals Article Template {rticles}
Taylor & Francis Journal Article {rticles}
R Shiny CTeX Documents {rticles}
: ASA Journal Article {rticles}
& e e Royal Society Open Science Journal Article {rticles}
American Geophysical Union (AGU) Article {rticles}

Template
Association for Computing Machinery {rticles}
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eX: for document and presentation in PDF format

Geneate a PDF report with LaTeX: X%

© - - H B | A Gotwflefuncion - Addins -

© R Lec3_Rmarkdown.Rmd « & Untitled] & RIEEMEASRERmd < S Homework.Rmd =0
H VXA @ kit - - @ Insert + #Run+ | B v =
1-}--
2 title: "#R MarkdownX ¥ {E B "
3 author:
4 - WEE
5 - EBa s
6 - FH
7 documentclass: ctexart
8 output:
9 rticles::ctex:
10 fig_caption: yes
11 number_sections: yes
12 toc: yes
13 classoption: "hyperref,"
14 ---
il
16-# 315
17
18 P XLaTeXXA4HIEHT - YAXGEBWHEEA [CTeX](http://ctex.org) WEBE LA W > EiLBNRABEE—1
19
20- " latex
21 \documentclass{ctexart} % &k & ctexrep/ctexbook
;; @ %R Markdown XIS HBAFY = R Markdown =

duction to RMarkdown




Geneate a PDF report with LaTeX: X%

o 7 YAML 2% LaTeX dxan

@ R_Lec3_Rmarkdown.Rmd @ fFl1.Rmd =0
= 7 Q| 4@ Knit - @ Insert - SRun - | G- | =
il -
2 title: "fEll1"
3 author: "HAJKMS"
4 date: "9/23/2019"

5 output:

6 pdf_document :

7 latex_engine: xelatex

8 header-includes:

9 \usepackage{xeCIK}

10 ---

11

12- " {r setup, include=FALSE} N
13 knitr::opts_chunk$set(echo = TRUE)
4

15

16 - ## R Markdown

17

18 This is an R Markdown document. Markdown is a simple formatting syntax for authoring HTML, PDF, and

MS Word dncimentc  For mare detnil< on n<ina R Markdown <ee <httn://rmarkdown r<tudio coms
81  E fEll ¢ R Markdown =
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Geneate a PDF report with LaTeX: dixx#

o £ YAML 2% LaTeX fxxa

FEdL 1
L
9/23/2019

R Markdown

This is an R Markdown document. Markdown is a simple formatting syntax for authoring HTML, PDF,
and MS Word documents. For more details on using R Markdown sce htp:/ /rmarkdown.rstudio.com.
When you click the Knit button a document will be generated that includes both content as well as the
output of any embedded R code chunks within the document. You can embed an R code chunk like this:

sumnary (cars)
o dist

# dn. 2.
# 1st Qu.: 26.00
# Median : 36.00
L Mean : 42.98
o 3rd Qu.: 56.00
o Max. :120.00
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Geneate a PDF report with LaTeX: X%

|’ New R Markdown

Document Template: ?) Using R Markdown Templates

Package Vignette (HTML) {rmarkdown}

CJ Presentation GitHub Document (Markdown) {rmarkdown}

®) Shiny Fonts_in_skimr {skimr}
Bulletin AMQ Article {rticles}

=] From Template R Journal Submission {rticles}
MDPI Journal Article {rticles}
American Meteorological Society {rticles}
Monthly Notices of Royal Astronomical {rticles}
< int
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Geneate a PDF report with LaTeX: $x3%#

New R Markdown

Document Template: ?  Using R Markdown Templates

FLUD journdl Arucie fruciesy
CJ Presentation Sage Journals Article Template {rticles}
Taylor & Francis Journal Article {rticles}
R Shiny CTeX Documents {rticles}
: ASA Journal Article {rticles}
& e e Royal Society Open Science Journal Article {rticles}
American Geophysical Union (AGU) Article {rticles}

Template
Association for Computing Machinery {rticles}
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eX: for document and presentation in PDF format

Geneate a PDF report with LaTeX: X%

© - - H B | A Gotwflefuncion - Addins -

© R Lec3_Rmarkdown.Rmd « & Untitled] & RIEEMEASRERmd < S Homework.Rmd =0
H VXA @ kit - - @ Insert + #Run+ | B v =
1-}--
2 title: "#R MarkdownX ¥ {E B "
3 author:
4 - WEE
5 - EBa s
6 - FH
7 documentclass: ctexart
8 output:
9 rticles::ctex:
10 fig_caption: yes
11 number_sections: yes
12 toc: yes
13 classoption: "hyperref,"
14 ---
il
16-# 315
17
18 P XLaTeXXA4HIEHT - YAXGEBWHEEA [CTeX](http://ctex.org) WEBE LA W > EiLBNRABEE—1
19
20- " latex
21 \documentclass{ctexart} % &k & ctexrep/ctexbook
;; @ %R Markdown XIS HBAFY = R Markdown =

duction to RMarkdown




Geneate a PDF report with LaTeX: X%

o 7 YAML 2% LaTeX dxan

@ R_Lec3_Rmarkdown.Rmd @ fFl1.Rmd =0
= 7 Q| 4@ Knit - @ Insert - SRun - | G- | =
il -
2 title: "fEll1"
3 author: "HAJKMS"
4 date: "9/23/2019"

5 output:

6 pdf_document :

7 latex_engine: xelatex

8 header-includes:

9 \usepackage{xeCIK}

10 ---

11

12- " {r setup, include=FALSE} N
13 knitr::opts_chunk$set(echo = TRUE)
4

15

16 - ## R Markdown

17

18 This is an R Markdown document. Markdown is a simple formatting syntax for authoring HTML, PDF, and

MS Word dncimentc  For mare detnil< on n<ina R Markdown <ee <httn://rmarkdown r<tudio coms
81  E fEll ¢ R Markdown =
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Geneate a PDF report with LaTeX: dixx#

o £ YAML 2% LaTeX fxxa

FEdL 1
L
9/23/2019

R Markdown

This is an R Markdown document. Markdown is a simple formatting syntax for authoring HTML, PDF,
and MS Word documents. For more details on using R Markdown sce htp:/ /rmarkdown.rstudio.com.
When you click the Knit button a document will be generated that includes both content as well as the
output of any embedded R code chunks within the document. You can embed an R code chunk like this:

sumnary (cars)
o dist

# dn. 2.
# 1st Qu.: 26.00
# Median : 36.00
L Mean : 42.98
o 3rd Qu.: 56.00
o Max. :120.00
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RMarkdown for Presentations

Section 6

RMarkdown for Presentations
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RMarkdown for Presentations

Presentation forms

@ Html: ioslides & Slidify
@ PDF: beamer of LaTex system (requires you install LaTex system)
@ Powerpoint: (requires you install Powerpoint)
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RMarkdown for Presentations

Basic Forms

@ very similar to documents
@ try it by yourself
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RMarkdown for Presentations

Introduction to Quarto

@ Quarto is a modern publishing system that combines the best features
of R Markdown and Jupyter Notebooks.

@ It is a new generation of R Markdown, which is more powerful and
flexible.

o It can be use for R, Python, Julia, etc.
@ The information of Quarto is available at [here](https://quarto.org/)
@ The syntax of Quarto is similar to that of R Markdown.

@ You can also try using Quarto to write your report and presentation.
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Resources and References

Section 7

Resources and References
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Resources and References

Some useful online resources

@ RStudio,R Markdown from RStudio
@ Cosma Shalizi,(2016),Using R Markdown for Class Reports

@ Quarto,Quarto
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https://rmarkdown.rstudio.com/index.html
https://www.stat.cmu.edu/~cshalizi/rmarkdown/
https://quarto.org/
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