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This R script provides one example of how to use R Markdown to create a PDF. There are lots of benefits
and ways to use the R markdown platform. More information is available here.

First, the format of your metadata (above in the R script, written between the - - - and - - - dashes ) matters.
You can use this exact metadata to create PDFs for class, but there are lots of other options to explore. For
example, you can pull a specific Latex preamble into R Markdown to change the formatting. Here is printed
metadata I am providing, so you can see it, but you should use the metadata as written in the R Script (i.e.,
using #’):
# ---
# title: "R Markdown Introduction"
# author: "Sam Zuhlke"
# date: "July 23, 2020"
# output: pdf_document
# ---

R Markdown uses slightly different formating for writing text. Anything commented out with #’ will appear
in your file as normal text. Anything commented out # will look like commented out text. Anything without
#’ or # will be taken as code, and the output will appear below. For example:
# set working directory

getwd()

## [1] "/Users/samanthazuhlke/Desktop/R Workspace/Essex2020/1. Introduction Files"

setwd("/Users/samanthazuhlke/Desktop/R Workspace/Essex2020/1. Introduction Files")

So, be strategic with what you use #’ and # for. You should also compile often to check your work, but you
can also run your code as individual lines before compiling the entire document.

First, install the R Markdown package. You’ll need to comment this line of code out in order for your PDF
to compile.
# install.packages("rmarkdown")
# install.packages("psych")
# install.packages("knitr")
require(rmarkdown)

## Loading required package: rmarkdown

require(psych)

## Loading required package: psych

require(knitr)

## Loading required package: knitr
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https://rmarkdown.rstudio.com/
https://bookdown.org/yihui/rmarkdown-cookbook/latex-preamble.html


Note, I believe R Studio depends on Latex or Word to make PDF and .doc files. These programs may need
to be installed to create PDFs and .docs. If you don’t have Latex installed, and R markdown isn’t working,
try installing the following package:
# install.packages("tinytex")

Here’s some sample code to show off some of R Markdown’s functions. Using R markdown is helpful for
assignments, because it allows the instructor to see the coding alongside the output. Note, if you choose to
hand in your assignments in R Markdown, you do not need to make your output/tables “look nice.” (I’m just
sharing as an example of how R Markdown is different than R studio.)
# pull in the data
data(mtcars)

# how to make nice looking tables in R Markdown

print(head(mtcars)) # unprofessional looking

## mpg cyl disp hp drat wt qsec vs am gear carb
## Mazda RX4 21.0 6 160 110 3.90 2.620 16.46 0 1 4 4
## Mazda RX4 Wag 21.0 6 160 110 3.90 2.875 17.02 0 1 4 4
## Datsun 710 22.8 4 108 93 3.85 2.320 18.61 1 1 4 1
## Hornet 4 Drive 21.4 6 258 110 3.08 3.215 19.44 1 0 3 1
## Hornet Sportabout 18.7 8 360 175 3.15 3.440 17.02 0 0 3 2
## Valiant 18.1 6 225 105 2.76 3.460 20.22 1 0 3 1

kable(head(mtcars)) # looks much better

mpg cyl disp hp drat wt qsec vs am gear carb
Mazda RX4 21.0 6 160 110 3.90 2.620 16.46 0 1 4 4
Mazda RX4 Wag 21.0 6 160 110 3.90 2.875 17.02 0 1 4 4
Datsun 710 22.8 4 108 93 3.85 2.320 18.61 1 1 4 1
Hornet 4 Drive 21.4 6 258 110 3.08 3.215 19.44 1 0 3 1
Hornet Sportabout 18.7 8 360 175 3.15 3.440 17.02 0 0 3 2
Valiant 18.1 6 225 105 2.76 3.460 20.22 1 0 3 1

Next, let’s create a matrix that reports the mean MPG per number of cylinders. R markdown will automatically
include the output in the report, but you can also choose how to report the output.
# means by group
describeBy(mtcars$mpg, group=mtcars$cyl, mat=TRUE, digits=2)

## item group1 vars n mean sd median trimmed mad min max range skew
## X11 1 4 1 11 26.66 4.51 26.0 26.44 6.52 21.4 33.9 12.5 0.26
## X12 2 6 1 7 19.74 1.45 19.7 19.74 1.93 17.8 21.4 3.6 -0.16
## X13 3 8 1 14 15.10 2.56 15.2 15.15 1.56 10.4 19.2 8.8 -0.36
## kurtosis se
## X11 -1.65 1.36
## X12 -1.91 0.55
## X13 -0.57 0.68

Like before, we can use the kable function to report results in a nicer format.
matrix <- describeBy(mtcars$mpg, group=mtcars$cyl, mat=TRUE, digits=2)
kable(head(matrix))
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item group1 vars n mean sd median trimmed mad min max range skew kurtosis se
X11 1 4 1 11 26.66 4.51 26.0 26.44 6.52 21.4 33.9 12.5 0.26 -1.65 1.36
X12 2 6 1 7 19.74 1.45 19.7 19.74 1.93 17.8 21.4 3.6 -0.16 -1.91 0.55
X13 3 8 1 14 15.10 2.56 15.2 15.15 1.56 10.4 19.2 8.8 -0.36 -0.57 0.68

R Markdown also “prints” plots/graphics in its final document. . .
plot(mtcars$disp~mtcars$mpg, col=mtcars$cyl, pch=19, ylab="MPG", xlab="Displacement",

main="Displacement by MPG and Cylinders")
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. . . but you can change the formatting using #+
# change the size of the figure

plot(mtcars$disp~mtcars$mpg, col=mtcars$cyl, pch=19, ylab="MPG", xlab="Displacement",
main="Displacement by MPG and Cylinders")
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# change the alignment of the figure

hist(mtcars$mpg, main="Histogram of MPG ratings",
xlab="Miles per Gallon", freq=F)
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For example, here’s a well labeled scatterplot that has MPG on the y-axis and cylinders on the x-axis.
plot(mtcars$mpg, mtcars$cyl, col=mtcars$cyl, main = "Miles per Gallon vs. Cylinders",

xlab = "Cylinders", ylab="Miles per Gallon")
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You can also take advantage of Latex’s “math mode” to write formulas that will be printed out.
# for example:

x+ 1

σ̂2

σ̂2 =
∑N
i=1 = (xi−µ̂)2

N

Once you’re done with your code, there are a few ways to save your R file as a PDF:

1. In R Studio, click “File.” Drop down to “Compile Report.” Click on it. The PDF should be saved to
your working directory.

2. Use the Knit button shortcut: Shift, Apple, K (for a mac, may be different on a PC)
3. You can also run the render command.

# render("R script file name")

# render("markdownRIntroduction.R")
# ^ If you use option 1 or 2 above, you'll need to comment out this line of code.
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