2.1.4 Generate Automated Reports

B To generate antomated reports in R, first we have to install the package ‘rmarkdown’ in
RStudio from ‘T'ools— > Install Packages’, type ‘rmarkdown’ in packages from ‘Reposi-
tory(CRAN)" with ‘Install dependencies’.
» Go to ‘File— > New File— > R Markdoun— > Document— > HTML’, save the
file as ‘Report1’. The file extension is *.Rmd’.
» Click ‘kmit’ button to compile. It will open a different window where you can see the
default report (Open in browser is also available). Note that, instead of HTML, you can
save other file formats (e.g. pdf, word) also.
» RStudio has a default report format (see Fig. 2.1). Now you can edit the file ‘Re-
portl. Rmd’ to modify the report.

Untitled
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 hitp./rmarkdown.rstudio.com,

When you click the Knit butten a document will be generated that includes beth content as well as the output of any embedded R code
chunks within the document. You can embed an R code chunk like this:

=ummary (cars)

33 speed dist

£% Min. : 4.0 Min_ = 2.00
$% lsc Qu.:132.0 lse Qu.: 3€.00
$f Mediam -15.0 Median : 36.00
£% Mean :15.4  Mean : 432,88
$# 3zd Qu.:1%.0 3rd Qu.: 56.00
£2 Max. 5.0 Max. :120.00

Including Plots

You can alse embed plots, for example
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Note that the eche = Facsz parameter was added to the code chunk to prevent printing of the R code that generated the plot.

Figure 2.1: Default R Markdown Report.



Example 2.11. Using R Markdown write down a file name ‘Reportl.Rmd’ which gives
the output below.

Skill Enhancement Elective Course By Dr. S. Rana

The Interface is R Markdown

Your Introduction. For more details of my social neworking chain, please see my facebook account hitps //www facebook.com/ and my Twitter
account https:/fwww. twitter.com/.

In this course, we are learning R Programming and it has a nice feature named R Markdown. Using that package, we can easily generate a
document that includes R Code, Report Writing and the R Output. Here | will describe a step by step process to write a report in R Markdown.

There are several inbuilt data in R, one of them is ‘mtcars’. So you can go to R Console and type ‘mtcars’. Then you will see the data below with
32 Rows and 11 Columns. First few rows are shown here with the command ‘head{mtcars)’.

head(mtcars)

E2 mpg ¢yl disp hp drat WT JSec VS am gs=ar carb
## Mazda RX< 21.0 6 160 110 3.30 Z.620 1l6.46 0© 1 1 4
## Mazda BRH4 Wag 1.0 & 160 110 3.50 2.875 17.02 0O 1 4 4
f# Dataun 710 2.8 4 108 53 3.85 2.320 18.81 1 1 4 1
ff Hornet 4 Drive 1.4 & 258 110 3.08 3.215 15.44 1 0 3 1
## Hornet Sportabout 18_.7 8 260 175 2.15 3.440 17.02 O O E 2
#% Valiant 18.1 6 225 105 2.76 3.460 20.22 1 0 3 1

Here second and last four columns are categorical variables and we will discards those columns and save the data in a new variable name ‘A’
First few rows are shown here with the command ‘head(A)'.

2 = mtecaras[,c(1,3,4,5,6,7)1]

head ()
i mpg disp hp drat wt  gesc
ff Ma=zda Ru4 21.0 1&0 110 2.80 2.6820 1&8.4¢
#% Mazda R¥4 Wag 21.0 160 110 3.9%0 2.875 17.02
## Datsun 710 22.8 108 93 3.835 2.320 18.861
#% Hornst 4 Drive 21.4 258 110 3.08 3.215 195.44
#% Hornet Sportabout 18.7 360 175 3.15 3.440 17.02
f# veliant 1.1 225 L0S 2.7¢ 3.460 20.22

Here the data A have 6 columns and 32 rows. If you wnte A in the conscle, you will be able to visialize the whole data. However, here we will
compute the correlation matrix (R) using that data A.

R = Ccor (&)
R

% mpg di=p hp drat wt gsec
$# mpg 1.0000000 -0.8475514 -0.7761684 0.58117151 -0.8676554 0.41E68402
% di=p —-0.8475514 1.0000000 0.7309486 -0.7102133%3 0.887573% -0.433€5788
it hp —-0.77ele84 O0.7505%4836 1.0000000 -0.44875512 O0O_E58747% -0.T0E22339
% drat 0.6811719% -0.710213% -0.4487551 1.00000000 -0.7124406 0.0%120476
3% wt —-0.86765%4 0.8879739 0.658747% -0.71244065 1.0000000 -0.17471588
3% gsec 0.4186840 -0.233697% —-0.708223% 0.09120476 -0.174715% 1.00000000

Next, we will draw the scatterplot matrix using the data A

Figure 2.2: R Markdown Report Output (Part I).
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Here the data A have six columns and we will also compute the variance covariance matrix (V) using that data. We also use [z, echo=FrisE)}
to hide the R Code.

4 npg disp hp drat WL gsec
% mpg 36.324103 -633.05721 -320.73206 2.15506351 -5.1166847 4.50514515
4% disp -632.097208 1536€0.739%83 6721.15867 -47.06401515 107.5842040 -36.05168145
% hp —-320.73205¢ &721.1 7 4700.86654 -16.45110887 44.15%2661l3 -8&6.7T700B0ES
ff drat 2.1550c4 -47.06402 -1e.453111 0.28588135 -0.3727207 O.0E714073
4 wt -5_.1166E5 107.68420 44 15266 -0.37272073 0.3573750 -0.320548161
% q=ec 4.509145% -96.05168 -86.77008 0.0B7140732 -0.32054816 3.15316613

Figure 2.3: R Markdown Report Output (Part II).
» | R Code|: The R Markdown code (‘. Rmd’) is below.

2| . —
2 title: "skill Enhancement Elective Course By Dr. S. Rana"

3 output:

4 html_document: default

5 pdf_document: default

6 ——-

7

8-  {r setup, include=FALSE} 5
9 knitr::opts_chunk$set(echo = TRUE)
10 "
11
12 - ## The Interface is R Markdown
13

14 vyour Introduction. For more details of my social neworking chain, please see my
facebook account <https://www.facebook.com/> and my Twitter account
<https://www.twitter.com/>.

15

16 In this course, we are learning **R Programming®* and it has a nice feature named **R
Markdown**. Using that package, we can easily generate a document that includes **R
Code**, **Report writing** and the **R oQutput**. Here I will describe a step by step
process to write a report in **R Markdown®*.
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There are several inbuilt data in **R**, one of them is **'mtcars'**. So you can go
to **R Console** and type **'mtcars'®*"*. Then you will see the data below with 32 Rows
and 11 columns. First few rows are shown here with the command **'head(mtcars) '**.

- 77 {r mtcars} >
head (mtcars)

Here second and last four columns are categorical variables and we will discards
those columns and save the data in a new variable name **'A'**. First few rows are

[

shown here with the command **'head(a) .

" {r A = mtcars[,c(1,3,4,
A = mtecars[,c(1,3,4,5,
‘ head(a)

3,
6,
Here the data **a** have 6 columns and 32 rows. If you write **a** in the console,

you will be able to visialize the whole data. However, here we will compute the
**correlation matrix (R)** using that data **a**,

~{r} ,
R = cor(A)
) R

Next, we will draw the **scatterplot matrix** using the data =#%aA%%.

- {r } »
“pa'irs(Aj

covariance matrix (V)** using that data. we also use {r, echo=FALSE} to hide the
##R Code##l

- 7" {r, echo=FALSE} 5

VvV = cov(A)
v

Figure 2.4: The R Markdown Code for Example 2.11.

[Do It Yourself] 2.5. Generate a report on ‘R Markdown’ which includes a project idea
based on some data and its graphical representation through R Code. A typical example
may be: “Collect 15 students marks in two subjects, Draw the scatter diagram, Check the
correlation coefficient r, If |r| > 0.75 then fit a simple linear regression and write down
the equation of the fitted line, Lastly draw the line over the scatter”. FEzplain the whole
project using ‘R Markdown’ and save the report in a pdf file.



