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1 
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 
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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/
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 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.  

 
Figure 1-1 The question asked when quitting 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 “=” or “->” as well.  

> y=2 
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> 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)^2 

[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)^2->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  9 10 11 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(1:5)  # same as the above 

1.5 ls() AND rm() FUNCTIONS 
We can use the ls() function to list all objectives, including variables.  

 > x<-10 

 > y=30 

 > n=12 

 > ls() 

 [1] "n" "x" "y" 

On the other hand, when a variable has a dot in front of it, the ls() function will not show. 

In this case, we can use ls(all=T).  
 > x<-10 
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 > y=30 

 > n=12 

 > .x<-30 

 > ls() 

 [1] "n" "x" "y" 

 >  ls(all=T) 

 [1] ".x" "n"  "x"  "y" 

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

 > rm(x) 

 > ls() 

 [1] "n" "y" 

 > rm(n,y) 

 > ls(all=T) 

 [1] ".x" 

To remove all objects, including invisible objects, we use rm(list=ls(all=T).  

1.6 R IS 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. 
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 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: 

 all(): 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 = L^2. Therefore, using S for the square and L for the length is a good 

idea.  

L=4 

s=L**2 

print(s) 

16 

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.  
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 > seq(1, 19, by = 2) 

 [1]  1  3  5  7  9 11 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(1, 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)^5 

 > 100*(1+0.1)^5 

    [1] 161.051 

 > 100*(1+0.1)**5 

  [1] 161.051 

Both ^ 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.  
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 > x<-1: 

 + 

Now, we can complete our command by typing 30.  

 > x<-1: 

 + 30 

 > x 

  [1]  1  2  3  4  5  6  7  8  9 10 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.  
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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.  

 
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).  
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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) 

 >??mean 

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.POSIXlt"       "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/week1.txt") 

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

 

source("http://datayyy.com/fmr/week14.txt") 
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source("http://datayyy.com/fmr/week15.txt") 

After issuing the first line above, the first week’s menu will pop up.  

 
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 .chapter1 or .c1, shown below.  

 
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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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.  

 
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 .allChapter (or .all), and we will see the following list. 
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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.  

 
Figure 1-10 The hidden function to help Mac users 

For example, type .mac(4), and the following explanation will appear:  
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Figure 1-11 The fourth help for Mac users 

1.20 SHOW ALL N-LETTER LONG FUNCTIONS 
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.  

 
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.  

 
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.  

 
Figure 1-14 The four panels of RStudio 

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. 

https://posit.co/downloads/
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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.  
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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.  

 
Figure 1-15 Three different software for an R installation 

 Step 5: for Windows, choose “base”.  

 

http://r-project.org/
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Figure 1-16 Choosing base for a Windows user 

Step 5B: for Mac users 

 
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 “file” 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.  


