R INSTALLATION
AND BASICS

For this book, R was chosen as our computational tool. In this chapter, we briefly introduce
R, such as how to install the software, launch and quit R, whether R is case-sensitive, and
how to assign a value to a variable. We assume that any reader, especially a finance major,
knows nothing about this beautiful software. To make our book more accessible to most
readers, such as first-year college students, we will go slowly. At the end of the chapter,
RStudio will also be briefly discussed. In this chapter, the following topics will be covered:
Why R?

How to install and launch R

Assigning values to a variable

Embedded functions

How to list and remove our variables

.nLetterFunctions: list all n-letter long embedded functions

RStudios installation: benefits and issues

Advantages and disadvantages of using the R Console and RStudio

1.1 INTRODUCTION

Adopting R as the computational tool for financial modeling offers several advantages,
making it a popular choice among finance professionals and researchers. Here are a few
key advantages:
Open Source and Cost-Effective:
R is an open-source programming language freely available to anyone to use and
modify. This makes it a cost-effective choice for individuals, academic institutions,
and businesses, as it eliminates licensing fees associated with proprietary software.
Rich Statistical and Data Analysis Libraries:
R has a vast ecosystem of packages and libraries specifically designed for
statistical analysis, econometrics, and data visualization. This extensive collection



enables finance professionals to perform sophisticated modeling and analysis,
including risk management, time series analysis, and portfolio optimization.

Community Support and Collaboration:
R has a vibrant and active community of users and developers. This community
support facilitates knowledge-sharing, collaboration, and access to a wealth of
resources, including forums, online tutorials, and contributed packages. Users can
leverage this community to seek assistance, share best practices, and stay up to
date on the latest developments.

Integration with Financial Data Sources:
R integrates with various financial data sources, including APIs, databases, and
direct data downloads. This makes it easy to retrieve and manipulate financial data
for modeling purposes. Popular packages such as quantmod and tidyquant provide
convenient interfaces for accessing financial data.

Reproducibility and Documentation:
R promotes reproducibility in research and modeling. Scripts and analyses can be
documented and shared transparently, allowing others to reproduce the results.
This is particularly important in finance, where transparency and auditability are
crucial for regulatory compliance and decision-making.

Extensive Visualization Capabilities:
R offers powerful data visualization capabilities through packages like ggplot2.
These are essential for creating informative, visually appealing charts and graphs
that help interpret and communicate financial models and results.

Advanced Modeling Techniques:
R supports advanced modeling techniques and machine learning algorithms,
enabling finance professionals to implement sophisticated models for forecasting,
risk assessment, and algorithmic trading.

Compatibility with Other Tools:
R can be easily integrated with other tools and languages, enabling a flexible,
comprehensive approach to financial modeling. For example, R Markdown
facilitates the creation of dynamic reports that combine code, results, and narrative
text, enhancing the communication of economic analyses.

By leveraging these advantages, R becomes a powerful and versatile tool for financial

modeling, analysis, and research. It offers efficiency, flexibility, and a rich set of

capabilities to meet the diverse needs of the finance industry.

1.2 HOW TO INSTALL R

To install R, follow these five steps.
Step 1: Go to http://www.r-project.org/
Step 2: Click "CRAN" under "Download, Packages" (left-hand side)
Step 3: Choose a mirror address
Step 4: Choose the appropriate software (PC, Mac)



http://www.r-project.org/

Step 5: Click "base"
After you have finished the installation, an R icon will appear on your desktop.
Alternatively, users can download RStudio (see related sections at the end of this chapter).
For this course/book, either R Console or RStudio will be fine. The advantages and
disadvantages of those two will be discussed at the end of this chapter.

1.3 HOW TO LAUNCH AND QUIT R

To start R, double-click the R icon on your desktop. To quit, just type q() from the R
prompt (>).

> q() # first way to quit
Anything after # is a comment.

# anything after # is a comment
# the larger than sign > is the R prompt

When quitting, the program will ask you whether to “Save the workspace image,” which
means keeping all your variables or functions for future usage. At this stage, answer No.

Question @

"e] Save workspace image?

[ Ves ] | Mo | | Cancel |

Figure 1-1 The question asked when quittfng R

See below for another way to quit.
# [click] "file" on the menu bar - - > "exit"

We could also use the q("no") command to quit R without saving.

> q("no") # quit R without saving variables and functions
> q("yes") # quit R and keep variables and functions.

1.4 SEVERAL WAYS TO ASSIGN VALUES

The simplest way to assign a value to a variable is to use “<-*.

> x<-10

To show the value of a variable, type its name.

> X
[1] 10

To assign a value to a variable, we could use
> y=2

9

or “->” as well.



> 10->x

The “->” assignment could make our debugging efforts easier. Assume we want to test a
program that estimates the present value of $100 received in two years at an 8% annual
discount rate. We have the following code.

> 100/(1+0.08)A2
[1] 85.73388

After that, we try to assign the result to a variable, such as Pv. We use the upper arrow key
to recall the previous command to save time. Then we add “->pv” at the end of the above
command

> 100/(1+0.08)A2->pv

> pv

[1] 85.73388
To assign a set of values, we use “c(1,2.6,4.3,5.25),” where the c() function is used to
concatenate or combine elements into a vector.

# assign a vector (column values)
> X<-c(1,2,4,6)
To assign a set of consecutive integers, we could use n1:n2, such as 1:10.
> y<-1:10
> x<-c(1:5,8:12)

> X
1] 1 2 3 4 5 8 91011 12

We can input data from high to low, i.e., reverse the order.
> y<-5:1
The rev() function could also reverse an input data set.

> x<-5:1
> x<-rev(1l:5) # same as the above

1.5 1s() AND rm() FUNCTIONS

We can use the 1s () function to list all objectives, including variables.

> x<-10

> y=30

> n=12

> 1sQ

[1] "n"™ "x" "y"
On the other hand, when a variable has a dot in front of it, the 1s () function will not show.
In this case, we can use 1s(al1=T).

> x<-10



y=30

n=12

.x<-30

1sO

[1] "n" "x"™ "y"

> 1s(all=T)

[1] ".x" "n"™ "x" "y"

To remove objectives, such as variables and functions, we apply the rm() function.

V V V V

> rm(x)

> 1sQ

[1] llnll llyll
> rm(n,y)

> Ts(all=T)
[1] II-XII

To remove all objects, including invisible objects, we use rm(1ist=1s(al1=T).

1.6 RIS CASE-SENSITIVE

Because R is case-sensitive, the variable rate is different from RATE. Below, we assign
0.023 to a variable named rate (all lowercase). However, when trying to show the value of
RATE (in all capital letters), we will get an error message.

> rate<-0.023

> RATE

Error: object 'RATE' not found
> rAte

Error: object 'rAte' not found
> Rate

Error: object 'Rate' not found

1.7 SOME EMBEDDED FUNCTIONS

There are some built-in functions, such as max. Assume that we have several values and
want to choose the maximum. Then, we can use the max() function.
>>>a=[1,-2,5,9]
>>>max (a)
9
Below is a list of some built-in or embedded functions.
Mathematical Functions:
max (): Returns the maximum value in a vector or a set of values.
min(): Returns the minimum value in a vector or a set of values.
sum(): Calculates the sum of all elements in a vector.



mean(): Calculates the mean (average) of a vector.
Statistical Functions:
sd(): Calculates the standard deviation of a vector.
var(): Calculates the variance of a vector.
Math Operations:
abs (): Returns the absolute values of elements.
sqrt(): Calculates the square root of each component.
Trigonometric Functions:
sin(), cos (), tan(): Trigonometric functions for sine, cosine, and tangent.
asin(), acos(), atan(): Inverse trigonometric functions.
Logical Functions:
al11(Q): Checks if all elements of a logical vector are TRUE.
any(): Checks if any element of a logical vector is TRUE.
Character Functions:
paste(): Concatenates strings.
substring(): Extracts or replaces substrings.
toupper(), tolower (): Converts characters to uppercase or lowercase.
These functions are built into the base R package and can be used without loading
additional packages. You can access help and documentation for each function by using
the ? operator, followed by the function name. For example, ?max will provide information
about the max () function.

1.8 USING MEANINGFUL VARIABLE NAMES

A meaningful name will make our program easier to read. In addition, we can reduce
unnecessary comments (discussed in the next section). For example, we know that the area
of a square is s = LA2. Therefore, using S for the square and L for the length is a good
idea.

L=4

S=L*%2

print(s)
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Even though the following result is correct, it needs to be more readable.

a=4

b=a**2

print(b)

16
This is also true for a function name.

1.9 seq() FUNCTION

The seq() function generates values; see an example below.



> seq(l, 19, by = 2)
[1] 1 3 5 7 911 13 15 17 19

The following command uses pi as an incremental value. Note that the two-letter pi should
not be used as a variable name.

> seq(l, 11, by = pi)

[1] 1.000000 4.141593 7.283185 10.424778

The complete command has the following format.
> seq(from=1,to=3, by =0.5)

There are two ways to enter data: by position or by keyword. In the following one-line
code, we use the position-variable approach. In other words, the meaning of the input
variable depends on its position in the set of input variables.

> x<-seq(1,3,0.5) # position variable approach

For the keyword approach, we add a keyword before each input value, such as from=1.
One advantage of the keyword approach is that the order of input variables does not matter,
so the following three statements are equivalent.

> seq(from=1,to=3,by=0.5) # they are equivalent

> seq(to=3,from=1,by=0.5)

> seq(by=0.5, to=3,from=1)

1.10 USING R AS AN ORDINARY CALCULATOR

For some simple estimations, we can use R as our ordinary calculator. In other words, +, -,
* and / have the same conventional meanings. A few examples are shown below.

> 100%(1+0.1)A5

> 100%(1+0.1)A5

[1] 161.051
> 100%(1+0.1) **5
[1] 161.051

Both A and ** are for power functions. The next chapter shows how to use R to write a
financial calculator.

1.11 THE NEXT LINE SYMBOL.: +

When a command occupies multiple lines, the symbol + will appear. Assume that we intend
to assign 1 to 30 to x.

> x<-1:30

For some reason, we hit the Enter key before finishing the command. This will cause + to
appear, as shown below.



> x<-1:

+

Now, we can complete our command by typing 30.

> x<-1:

+ 30

> X

[1] 1 2 3 4 5 6 7 8 910 11 12 13 14

[15] 15 16 17 18 19 20 21 22 23 24 25 26 27 28

[29] 29 30
We often need to correct a few keys, especially for beginners, such as a double or single
quotation mark without its corresponding right part. Sometimes, we don’t want to figure
out where the issue is since it might be too time-consuming. We want to return to the R
prompt and retype the command for those cases. Hence, we press the Esc key at the top-
left of our keyboard to return to the R prompt (>).

1.12 THE UPPER AND LOWER ARROW KEYS

For simple operations, we can use the up and down arrow keys to recall previous commands
and modify them. This technique will save us time. For example, we assign 1 to 500 to x
and 10 to 600 to y. Then, we estimate their mean values, shown below.
> x<-1:500
> y<-10:600
> mean(x)
[1] 250.5
> mean(y)
[1] 305
Suddenly, we changed our minds and wanted to assign -400 to 300 to x and 1 to 100 to y.
In this case, we can use the upper arrow keys to recover the previous command and modify
its values accordingly.

1.13 R FAQ and MANUAL

To find more information about R, we click Help in the menu bar; the following menu
pops up.



Help

Console

FAQonR
FAQ on R for Windows
1 Manuals (in PDF) >

R functions (text)...
Html help
Search help...

search.r-project.org ...
Apropos...

R Project home page
CRAN home page

About

Figure 1-2 The help on the menu bar (R Console)

For Frequently Asked Questions (FAQ), after clicking on “FAQ on R,” the following
menu (top part only) will show.

ven| [ file:///C:/Program%20Files/R/R-4.3 2/doc/manual /R-FAQ htmi

R FAQ

Frequently Asked Questions on R
Version 2023-04-05

Kurt Hornik and the R Core Team

Table of Contents
ntroduction

2.5.2 How can R be installed (Windows)
2.5.3 How caj be installed (Mac)
2.6 Are there Unix-like binaries for R?

Figure 1-3 The R frequently asked questions on the menu bar

For the pdf instructions, we click on “Manual (in PDF)”, shown below (top part).



Help

Console

FAQonR E/ﬁ@

FAQ on R for Windows
Manuals (in PDF) > An Introduction to R

R Ref:
R functions (text)... €rerence

Heml help R Data Import/Export

Search help... R Language Definition
Writing R Extensions
search.r-project.org ...
R Internals
Apropos... R Installation and Administration

R Project home page Sweave User

CRAN home page ‘

About

Figure 1-4 Some entries under the Help

1.14 help(mean), ??mean, and apropos ()

If we know the name of a function, such as mean, we can use help(mean) or ??mean, as
shown below.

>help(mean)
>77mean
To save space, the related output is omitted. On the other hand, if we don’t remember the
complete spelling of an embedded function, we can apply the apropos() function.
> apropos('mea')
[1] ".colMeans" ".rowMeans" "colMeans"

[4] "influence.measures" "kmeans" "mean"

[7] "mean. what does" date "mean?default"
"mean.difftime"

[10] "mean.POSIXct" "mean.POSIX1t" "rowMeans"
[13] "weighted.mean"

The apropos () function can be found by clicking “Help” on the menu bar.

1.15 R-ASSISTED LEARNING ENVIRONMENT

As mentioned in the preface, this book is not just a textbook. Through a so-called R-
assisted learning environment, learners can access many data sets, links, references,
YouTube videos, assignments, ChatGPT prompts, and R programs (over 1,000). For a 15-
week course, we have the following 15 lines.

source("http://datayyy.com/fmr/weekl.txt")
source("http://datayyy.com/fmr/week2.txt")

source("http://datayyy.com/fmr/weekl4.txt")
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source("http://datayyy.com/fmr/weekl5.txt")
After issuing the first line above, the first week’s menu will pop up.

* _cl R Basics
* _c2 R functions

# go to chapter 1 (a dot in front of cl) *
# go to utility submenu *
# back to this menu

Figure 1-5 The menu for Week 1

Three entries from the above menu are .c1, .uu, and .fm. For . fm, we will return to the
above menu. For the other two, see the following two sections.

1.16 CONTENTS OF CHAPTER 1

For Chapter 1, type .chapterl or .cl, shown below.

> .chapteri
function(i){

i

VWoOoNoWmphwNnR

NREPFRRERBREREBERRBERR
OVoOuNOOUVMEAWNRO®

Example #1:>.cl

Chapter 1: R basics

Download and install R

Launch/quit R, one line for this course

Comment line and comment paragraph
3 ways to assign a value/values
Use the up and down arrow keys

R is case sensitive

Normal operations: +, -, /, ~ (power)

listing function 1s()

remove a variable or several variables

remove all variables

use meaningful variable names
current working directory
head() and tail() functions
mean() and sd()

put several commands on one line
The simplest function

use .nLetterFunctions()

use the help() function
Videos

Links

# see the above list
Example #2:>.c1(1) # see the first explanation

21
22

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Value Assignment/Functions
Assignment without defining it
Three ways to assign a value
Upper and down arrow keys
One benefit of -> assignment
String variable

typeof() function

x<-c(1,10)

.nLetterFunctions

scan() function

x=1:100

seq() function
read.table('clipboard’)
help(read.table)

readline() function

mean() and sd() functions
other embedded functions
Precision of R

.Machine

Figure 1-6 The contents of Chapter 1

To save space, we will not elaborate on each entry. One example is shown below.
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> .¢1(1)
From where to download R
LITTETTEIEEL I I rfry
To install R, we have the following steps:
Step 1: go to http://r-project.org
Step 2: click "CRAN" on the left
Step 3: choose a server nearby
Step 4: choose appropriate type such as Windows, Mac

Step 5: download "Base"

LIIETTTIIIET LI LTty
Figure 1-7 The contents of the first entry, i.e., .c1(1)

1.17 UTILITY FUNCTIONS

For the utility submenu, we can type .utilities or .uu; see below.

> Juu

function(){
B o e o = = = *
* Utilities -- short-cut -- %
. *
* ,allChapters # .all 3
* .calendar # .cal &
* ,getdata #, gd 3
* .inClassEx # .ice &
* .macUsers # .mac %
* .nLetterFunctions # .nlf %
* .watchvideos # .v2 %
* .videos # .V &
S *
* ».ice # see a list of ice &
* >.uu # back to utilities &
* >.fm # back to main menu &
B o e o = = = *

Figure 1-8 The contents of the utility function

Again, we mention just a few in subsequent sessions to save space.

1.18 LIST OF ALL THE CHAPTERS

To list all chapters, type .al1chapter (or .al11), and we will see the following list.
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> .allchapters
function(i=0){

* 3%

¥ % ¥ ¥ % % ¥ ¥ ¥ ¥ ¥ ¥ ¥

*

R Basics
Functions

Introduction to R packages .
pata Frame, list, and date .

R loops and conditions
Open data

Data input

simple data manipulations
Data output

Simple plots and graphs
Matrix manipulation

Excel and R

String manipulation

Finance Basics

Financial Statement Analysis
Distributions, T-, F-tests, etc.
Linear regressions, Sharpe ratio
portfolio Theory

vaR (value at Risk)

options and Futures

Monte Carlo Simulations

--- Chapters below are online only
Liquidity measure/credit risk
GitHub and Git Bash

ChatGPT: write and bug R code
Term projects

Figure 1-9 The list of all chapters

1.19 FOR MAC USERS

To help Mac users use R, we have generated a menu. Interested readers can type .mac,
shown below.

> .macUsers
function(i){

"Objective: help Mac users

(™8

W oSNV R WNE

Explanation

How to install R

clear your R consol
virtual Lab
Chroombook, PC and Mac
New security app install for macOS users

‘developer': how to enable the developer tab in excel for mac
'developer': video (53seconds)

‘data analytics':

‘data analytics': (video) Data Analysis TookPak on Excel for a Mac

Figure 1-10 The hidden function to help Mac users

For example, type .mac(4), and the following explanation will appear:

* ¥ F ¥

* ¥ ¥ ¥ o ¥ N ¥ ¥ ¥ ¥ ¥ ¥

Solver and Data Analysis Add-ins for Excel for Mac 2019
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> .mac(4)

Laptop vs. Chromebook
Vg,

Laptop vs. Chromebook: What's the difference and which best fits your needs

Some Chromebooks can go toe-to-toe with Mac and Windows laptops, but they

may not be best for everyone. Here's how to choose what's right for you.

Chromebooks are laptops and two-in-ones running on Google's Chrome operating

system. The hardware might look like any other laptop, but the minimalistic,
web-browser-based Chrome 0S is a different experience from the Windows
and Mac0S laptops you're likely used to. Whether you're considering
switching to one from a Windows laptop or MacBook, your kid received
one from their school or you're simply Chrome 0S curious, here's everything you need to know.

For more, see the following link

https://www.cnet.com/tech/computing/laptop-vs-chromebook-whats-the-difference-and-which-best-fits-your-needs/

Vs

>

1.20 SHOW ALL N-LETTER LONG FUNCTIONS

Figure 1-11 The fourth help for Mac users

To help readers find all the n-letter long functions, we have generated a function
called .nLetterFunctions(). The input is an integer, such as 2 or 4. For example, the
function mean() has four letters. By entering 4, we can find all embedded functions that
are 4 letters long, as shown below.

> .nLetterFunctions(4)

[1]
[11]
[21]
[31]
[41]
[51]
[61]
[71]
[81]
[91]

[101]
[111]
[121]

"%in%"
"attr"
"coef"
"dist"
"file"
"help"
"logb"
"next"
"pexp"
"gexp”
"scan"
"step"
"xfig"

"[[<-"
"axis"
"Conj"
"dput”
"find"
"hist"
"lynx"
"Nile"
"pico"
"gr.Q"
"seek"
"stop"

"acos"
"Axis"
"cosh”
"drop"
"Find"
"iris"
"Math"
"nobs"
"pipe"
"gr.R"
"show"
"tail"

"add1"
"beta”
"data"
"dump"
"geto"
"is.R"
"mean™
"norm"
"plot"
"gr.X"
"sign"
"tanh"

"args"
"body™
"date"
"ecdf"
"gray”
"is54"
"menu™
"nrow"
"plot"
"quit"
"sinh"
"text"

"as<-"
"call"
"demo"
"edit"
"grep”
"Jpeg"”
"mget™
"NROW"
"pmax"
"rank"
"sink"
"tiff"

"asin"
"cars"
"dexp"
"el¢-"
"grey”
"line"
"mode™
"open"
"pmin"
"rect”
"slot"
"time"

"a553"
"chol"
"dget"
"euro"
"grid"
"list"
"ncol™
"pacf”

"ass4"
"cite"
"diag"
"eval"
"gsub"
"load"
"NCOL"
"page"
"prod"
"rock"
"sqrt"
"View"

"atan"
"clip"
"diff"
"fifo"
"head"
"log2"
"news"
"Pair"
"proj"
"save"
"stem"
"with"

>
Figure 1-12 The output of all the 4-letter embedded functions

The sd() function, with two letters, calculates the standard deviation. To find all the 2-
letter embedded functions, we input 2, as shown below.

> .nLetterFunctions(2

[a] "1="
[11] "aa"
[21] "gl"
[31] "gf"
[41] "x2"
>

"%k "&&" "1™
‘ar” "as" "by"
"if" "Im" "is"
"qr" "qt" "Re"
"x3" "x4"

"[["

"em"
"1h"
" gn

n I I D T
"de" "df"
"Tm" "1s"
"em" "pt"

n n

"g=" "==
"dt"
"pf"
ned”

"al”
"pi"
nts"

nyon

n n

Figure 1-13 All 2-letter embedded functions
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1.21 RSTUDIO: DOWNLOAD AND START

Alternatively, we can use RStudio to run our code and edit our R programs. The software
can be downloaded at https://posit.co/downloads/. To launch RStudio, we usually click on
the RStudio icon. For some reason, if your RStudio does not start, you can push the Ctrl
button while clicking the RStudio icon. Several panels are shown below.

ft Code View Plofs Sesson Buld Debug Profle Tooks Hel

o -oplar- - Adding -
@ Unsled? Environment  Wistory  Connections Tutarial
- dmme- §

Console Terminal - Bachground lobs
R R432 8 2ROt

Natural Tanguage support but running in an English locale I .
R 5 2 collaborative project with many contributors.

Type 'contributors()’ for more information and Booki s 2056
‘citation()’ on how to cite R o R packages in publications.

Type 'dema()’' for some demos, 'help()’ for on-line help, or
‘help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

[Workspace loaded from ~/.RData) o van

Figure 1-14 The four panelsofRStudlo

The left-bottom panel is like our R Console, while the left-top panel is for the editor we
use to write R programs.

1.22 RSTUDIO’S ADVANTAGES/DISADVANTAGES

RStudio and the R Console are two popular environments for working with R, each with
its own advantages and disadvantages. Here's a detailed comparison:

Table 1.1 Advantages of RStudio over R-console

Integrated Development Environment (IDE):
1) User-Friendly Interface: RStudio provides a more intuitive and user-friendly interface

2) Multiple Panes: It organizes your workspace into multiple panes (source editor, console,
environment/history, plots/files/packages/help/viewer), which makes managing your work easier.

3) Syntax Highlighting/auto-completion: Helps in writing and debugging code more efficiently.

Project Management: RStudio lets you create and manage projects, making it easier to organize
your work and maintain a clean workflow.

Advanced Tools:
1) Integration with Git/Subversion for version control.
2) Package Development: develop test/document R packages.

15


https://posit.co/downloads/

3) Support for creating RMarkdown documents, which combine code, output, and narrative text.

Visualization:

1)Plotting: Easy-to-use interface for generating and viewing plots within the IDE.

2)Viewer Pane: Ability to preview web content, including HTML files and Shiny applications,
directly within RStudio.

Debugging Tools: Integrated debugging tools allow you to set breakpoints, step through code, and
inspect variables.
Profiling: Tools to profile code performance and optimize it.

The disadvantages of RStudio are listed below.

Table 1.2 Disadvantages of RStudio over R-console

1.Resource Intensive: RStudio can be more resource-intensive than the lightweight R Console,
which might be an issue on older or less powerful computers.

2.Complexity for Beginners: The advanced features and more complex interface might
overwhelm beginners who only need basic functionality.

3.Dependency on RStudio: Scripts and projects sometimes rely on RStudio-specific features,
which may not work as intended in other environments.

1.23 R-CONSOLE: ADVANTAGES/DISADVANTAGES

R-console's best property might be its simplicity. The following table compares it with
RStudio.

Table 1.3 Advantages of R-Console over RStudio

Lightweight: R Console starts quickly and uses fewer system resources.
Minimalist Interface: A simple interface that can be more manageable for beginners or for quick,
small tasks.

No Dependencies: R Console is an essential component of the R distribution, meaning it requires
no other software.

Flexibility: Users can customize their workflow with various text editors and terminal emulators
to suit their preferences.

The disadvantages of R-console over RStudio are listed in the following table.

16



Table 1.4 Disadvantages of R-Console over RStudio

No Integrated Tools: Lacks the integrated tools for debugging, profiling, and package
development that RStudio offers.

No Project Management: This does not provide built-in project management capabilities.

Basic Interface: The interface is essential but lacks features such as syntax highlighting, auto-
completion, and the multi-pane layout of RStudio.

Plotting: Handling and viewing plots can be less convenient because they are displayed in
separate windows, without the organizational benefits of RStudio.

The summary of the comparison is given below.

RStudio is generally better suited for comprehensive data analysis projects, package
development, and any scenario where an integrated and feature-rich environment can boost
productivity. Its advanced tools, user-friendly interface, and project management
capabilities make it a powerful choice for novice and experienced users who need more
than basic functionality.

R Console, on the other hand, is ideal for quick tasks, scripting, and situations with limited
system resources. Its simplicity and lightweight nature make it a good choice for users who
prefer a minimalistic environment or are just starting with R.

Ultimately, the choice between RStudio and R Console depends on your specific needs,
workflow, and task complexity.

Appendix A: To install R, follow the procedure below.

Step 1: Go to http://r-project.org.

Step 2: Click “CRAN” under the Download.

Step 3: Choose a Mirror (server location) near your location.
Step 4: Choose Windows or Mac, as shown below.

Download and Install R
Precompiled binary distributions of the base system and contributed packages, Windows and Mac users most likely want one of these versions of R:

+ Download R for Linux (Debian. FedoraRedhat, Ubuntu)
+ Download R for macO$
+ Download R for Windows

Figure 1-15 Three different software for an R installation

Step 5: for Windows, choose “base”.

R for Windows

Subdirectories:

base Binaries for base distribution. This is what you want to install R for the first time.

contrib Binaries of contributed CRAN packages (for R >=3.4.x).

old contrib Binaries of contributed CRAN packages for outdated versions of R (for R < 3.4.x).

Rtoals Tools to build R and R packages. This is what you want to build your own packages on Windows. or to build R itself.
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Figure 1-16 Choosing base for a Windows user
Step 5B: for Mac users

Latest release:

For Apple silicon (M1/M2) Maes: R 4.3.1 binary for macOS 11 (Big Sur) and higher. signed and notarized packages.
R-4.3.1-arm64.pkg
SHA Lk 1401 8954776503 Te 4596433207 343685369545 Contains R 4.3.1 framework, R.app GUI 1.79, Tel'Tk 8.6.12 X11 libraries and Texinfo 6.8. The latter two components are optional

(ca. 90MB, notarized and signed) and can be ommitted when choesing "custom install”, they are only needed if you want to use the tcltk R package or build package

documentation from sources.
For older Intel Macs:

R-4.3.1-x86_64.pkg . - . . . .
_G64.pkg Fentur: - ther m bug — » y
AL 1a T EaR0 o e 38 SEaeedT T4 macOS Ventura users: there is a known bug in Ventura preventing installations from some loeations without a prompt. If the

(ca. 92MB, notarized and signed) installation fails, move the downloaded file away from the Downloads folder (e.g.. to your home or Desktop)

Figure 1-17 Choosing one for a Mac user
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QUESTIONS

1.1 Ask ChatGPT what the advantages of learning the R language are.
1.2 Ask ChatGPT to rank the top 6 open-source programming languages.
1.3 Ask ChatGPT whether R is case-sensitive or not.

1.4 Ask ChatGPT to give you a few simple R programs.

1.5 Ask ChatGPT to recommend a few cheat sheets for learning R.

1.6 Why is R chosen for this book?

1.7 What are the advantages of learning the R language?

1.8 From where can we download R?
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1.9 What is the difference between R Console and RStudio?

1.10 What does being “in an R-assisted learning environment” mean?

1.11 How many ways do we assign values to a variable?

1.12 Find the function name used to calculate the standard deviation.

1.13 Assign 1 to 100 to a variable called x, then calculate their min, max, mean, and
standard deviation.

1.14 How do you assign values from 1 to 10 and 2 to 20 to x, a variable name?

1.15 Generate five variables, then remove two of them.

1.16 How do you find the variable names that start with a dot?

1.17 How do you remove all the variables, including the hidden ones?

1.18 Assign a value set of 1, 20, -9, 20, and 2 to a variable. Then, estimate their mean and
standard deviation.

1.19 Generate a variable called y that contains the reverse of the above values.

1.20 How do you find the usage for the paste() function?

1.21 How do I find the entries related to Chapter 1?

1.22 What are the contents of Chapter 2?

1.23 How many function names contain “min”?

1.24 List all functions with “fi71e” in their names.

1.25 How many embedded functions are just six letters long?

1.26 For the embedded functions, what is the longest function, in terms of letters or
symbols in its name?

1.27 Download and install RStudio and test its structure.
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