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Preface
When facing a business problem, machine learning allows you to develop powerful 
and effective data-driven solutions. The recent explosion of data volume and sources 
increased the effectiveness of solutions based on data, so this field is becoming 
more and more valuable. Developing a machine learning solution has specific 
requirements, and there are some software and tools that support it. A very good 
option is to use R, which is an open source programming language for statistics 
supported by a wide international community. The R structure is projected for 
statistical analysis, and the international community develops the most cutting-edge 
solutions. For these reasons, R allows you to develop powerful machine learning 
solutions using just a few lines of code.

There are machine learning tutorials, and they usually require some knowledge of 
the basics of statistics and computer science. This book is not just a tutorial. It doesn't 
even require a strong background in statistics or computer science. The target is not 
to provide you with a complete overview of all the techniques or to teach you how 
to build sophisticated solutions. This book is a path full of hands-on examples that 
provide you with the expertise to build a solution to a new problem. The aim is to 
show the most important concepts behind the approach in such a way that you have 
a deep understanding of machine learning and are able to identify and use the  
new algorithms.

What this book covers
Chapter 1, Transforming Data into Actions, shows you how new technologies allow you 
to solve business problems with a data-driven approach.

Chapter 2, R – A Powerful Tool for Developing Machine Learning Algorithms, explains 
why R is a great option for machine learning, and covers the basics of the software.

Chapter 3, A Simple Machine Learning Analysis, shows you a simple example of 
machine learning solutions.
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Chapter 4, Step 1 – Data Exploration and Feature Engineering, shows you how to clean 
and transform the data before using machine learning algorithms.

Chapter 5, Step 2 – Applying Machine Learning Techniques, shows you how to apply 
machine learning algorithms to solve the problem.

Chapter 6, Step 3 – Validating the Results, shows you how to measure an algorithm's 
accuracy in order to tune its parameters.

Chapter 7, Overview of Machine Learning Techniques, presents the main branches  
of machine learning algorithms.

Chapter 8, Machine Learning Examples Applicable to Businesses, shows you how to solve 
a business problem using machine learning.

What you need for this book
The only software that you need to run the code is R, preferably 3.0.0+. It is highly 
recommended, although not necessary, that you install the RStudio Desktop IDE.

Who this book is for
This book is intended for those who want to learn how to perform some machine 
learning using R, in order to gain insight from their data and to find the solution to 
some real-life problems. Perhaps you already know a bit about machine learning but 
have never used R, or perhaps you know a little R but are new to machine learning. 
In either case, this book will get you up and running quickly. It would be helpful to 
have a bit of familiarity with basic programming concepts, but no prior experience  
is required.

Conventions
In this book, you will find a number of text styles that distinguish between different 
kinds of information. Here are some examples of these styles and an explanation of 
their meaning.

Code words in text, database table names, folder names, filenames, file extensions, 
pathnames, dummy URLs, user input, and Twitter handles are shown as follows: 
"Load the randomForest package containing the random forest algorithm."
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A block of code is set as follows:

[default]
arrayFeatures <- names(dtBank)
arrayFeatures <- arrayFeatures[arrayFeatures != 'output']
formulaAll <- paste('output', '~')
formulaAll <- paste(formulaAll, arrayFeatures[1])
for(nameFeature in arrayFeatures[-1]){
  formulaAll <- paste(formulaAll, '+', nameFeature)
}
formulaAll <- formula(formulaAll)

When we wish to draw your attention to a particular part of a code block,  
the relevant lines or items are set in bold:

n1 + n2
[1] 5
n1 * n2
[1] 6

New terms and important words are shown in bold. 

Warnings or important notes appear in a box like this.

Tips and tricks appear like this.

Reader feedback
Feedback from our readers is always welcome. Let us know what you think about 
this book—what you liked or disliked. Reader feedback is important for us as it helps 
us develop titles that you will really get the most out of.

To send us general feedback, simply e-mail feedback@packtpub.com, and mention 
the book's title in the subject of your message.

If there is a topic that you have expertise in and you are interested in either writing 
or contributing to a book, see our author guide at www.packtpub.com/authors.

www.packtpub.com/authors
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Customer support
Now that you are the proud owner of a Packt book, we have a number of things to 
help you to get the most from your purchase.

Downloading the example code
You can download the example code files from your account at http://www.
packtpub.com for all the Packt Publishing books you have purchased. If you 
purchased this book elsewhere, you can visit http://www.packtpub.com/support 
and register to have the files e-mailed directly to you.

Downloading the color images of this book 
We also provide you with a PDF file that has color images of the screenshots used 
in this book. The color images will help you better understand the changes in the 
output. You can download this file from https://www.packtpub.com/sites/
default/files/downloads/7740OS_coloredimages.PDF.

Errata
Although we have taken every care to ensure the accuracy of our content, mistakes 
do happen. If you find a mistake in one of our books—maybe a mistake in the text or 
the code—we would be grateful if you could report this to us. By doing so, you can 
save other readers from frustration and help us improve subsequent versions of this 
book. If you find any errata, please report them by visiting http://www.packtpub.
com/submit-errata, selecting your book, clicking on the Errata Submission Form 
link, and entering the details of your errata. Once your errata are verified, your 
submission will be accepted and the errata will be uploaded to our website or added 
to any list of existing errata under the Errata section of that title.

To view the previously submitted errata, go to https://www.packtpub.com/books/
content/support and enter the name of the book in the search field. The required 
information will appear under the Errata section.

http://www.packtpub.com
http://www.packtpub.com
http://www.packtpub.com/support
http://www.packtpub.com/submit-errata
http://www.packtpub.com/submit-errata
https://www.packtpub.com/books/content/support
https://www.packtpub.com/books/content/support
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Transforming Data  
into Actions

To face a business problem, we need the knowledge and expertise to find its solution. 
In addition, we also require related data that will help in identifying its solution. This 
chapter shows how new technologies allow us to build powerful machines that learn 
from data to give support to business decisions.

The topics that will be covered in this chapter are as follows:

• A general idea for approaching business problems
• The new challenges relating to digital technologies
• How the new tools help in using information
• How the tools identify the information that is not evident
• How the tools can estimate the outcome of future events
• Why R?

A data-driven approach in business 
decisions
Expertise and information play important roles in business decisions. This section 
shows how data-driven technologies changed the approach of facing challenges and 
improved their solutions.
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Business decisions come from knowledge 
and expertise
The general idea for approaching business problems hasn't changed over the years, 
and it combines knowledge and information. Before using digital technologies, 
knowledge came from expertise provided by previous experiences and by other 
people. With regards to information, it was about analyzing the current situation  
and comparing it with past events.

A simple example is that of a fruit monger who wants to set the prices of their 
goods. The price of a product should maximize the profit, which depends on the 
sales volume and on the price itself. The dealer started their job working with their 
father who provided them with all their knowledge. Therefore, they already know 
the price of the different fruits. In addition, at the end of each day, they can observe 
the amount of each fruit that has been sold. Based on that, they can raise the price 
of fruits that sold very well and decrease the price of fruits that they didn't sell. This 
simple example shows how the fruit monger combines domain knowledge and 
information to solve their problem, as described in the following figure:

Knowledge

Information

Solution

This simple example shows how a simple challenge requires a combination of 
knowledge and data.

The digital era provides more data and 
expertise
Although the general idea for approaching business problems hasn't changed, digital 
technologies are providing us with new powerful tools.

The Internet allows people to connect with each other and share their expertise in 
such a way that everyone has access to a huge set of information. Before the Internet, 
knowledge came from trusted people and books. Now, the spreading of information 
has allowed finding books and articles written by different people from every part 
of the world. In addition, websites and forums allow their users to connect with each 
other in order to share expertise and find quick answers.
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Digital technologies keep track of different activities and produce a lot of 
related data. We talk about data referring to sets of information—quantitative or 
qualitative—which is processable by machines. Therefore, when facing a business 
problem, we can use lots of data from different sources. Some information might not 
be very relevant, but even after removing it, we often have a huge amount of data. 
Therefore, we have a lot of improvement potential for the results.

The changes derived from digital technologies involve the process of acquiring 
expertise and the nature of data. Therefore, the approach to problem solving presents 
new challenges.

A simple example of a company that faces a business problem is a car dealer who 
sells different used cars and wants to set the most relevant prices. The car dealer 
should determine the prices based on the car model, age, and other features. This 
example is meant to illustrate a possible situation and is not necessarily related to a 
real problem.

The car dealer needs to identify the best price for each car in order to maximize the 
revenue. Similar to the fruit monger, if the price of a car is too high, the car dealer 
won't sell it in a short time, so there will be an extra storage cost and the car will 
lose value. This leads to an extra cost and a decrease in the profit, thereby damaging 
the business. On the other hand, if the price is too low, the company will sell the car 
immediately. Although the storage cost is lower, the company hasn't made the best 
profit. In order to sell cars and maximize profit, the company wants to figure out the 
optimal prices.

Let's take a look at the expertise and information that help in finding the solution. 
The company can use:

• The knowledge of agents who have already sold different cars
• Information from the Internet
• The data about previous sales

The agents can use their past experience, so their knowledge helps in identifying  
the best prices. However, it's not enough to set the prices when the market  
changes quickly.

The Internet gives us a lot of information since there are many online shopping 
websites displaying the prices of used cars. Online shopping is different from the 
physical market, but an expert agent can take a look at the websites and compare the 
prices. In this way, the agent can combine their expertise with the online information 
and identify the right prices in a good way.


