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Preface

Welcome to “Fun with Data Science” - a book that aims to make
data-driven decision making accessible and easy for everyone.
In today’s world, data is everywhere and plays a critical role in
every aspect of business. However, not everyone has the skills and
expertise to use it effectively. That’s where this book comes in.

With the help of auto ML tools, we can make data-driven decision
making easier for everyone, even those who are not data scientists.
This book is designed to help organizations move from intuition-
driven decision making to a more data-driven approach. It provides
a step-by-step guide to using auto ML tools to solve business
problems and make data-backed decisions.

This book is for anyone who wants to take data-backed decisions
but does not know where to start. Whether you are a business
leader, a manager, or a professional from any field, this book will
help you understand the basics of data science and how you can
use it to drive your organization’s success.

We hope that you find this book informative, engaging, and most
importantly, fun. Let’s dive in and explore the world of data science
together!

Chapter 1: Significance of Machine Learning in Today’s Business-
The first chapter of the book emphasizes the growing importance
of machine learning in modern business. It explains how machine
learning is used to automate business operations, make data-driven
decisions, and improve customer experience. The chapter also
provides an overview of the different types of machine learning
algorithms and their applications, such as predictive analytics,
natural language processing, and computer vision. It highlights
the potential benefits of machine learning, including increased
efficiency, reduced costs, and improved accuracy.



Chapter 2: Know your Data- The second chapter of the book
focuses on the importance of data in machine learning. It explains
the different types of data, including structured, unstructured,
and semi-structured data. The chapter also introduces the concept
of “dark data,” which refers to the vast amounts of unutilized
data that organizations possess. It highlights the importance of
collecting and analyzing data to derive valuable insights that can
drive business decisions. The chapter emphasizes the need for
high-quality, trusted data to ensure accurate results in machine
learning applications. It concludes by emphasizing the significance
of data governance, which ensures that data is collected, managed,
and used in an ethical and compliant manner.

Chapter 3: Up and Running with Analytical Tools- The third
chapter of the book focuses on how to get started with analytical
tools for addressing business issues quickly. It explains the different
data analytics approaches that can be used and emphasizes
the importance of predictive modeling. The chapter provides
information on how to perform predictive modeling without any
prior coding expertise and highlights how data cleansing and
visualization can be automated using open-source and commercial
solutions. The chapter also discusses various analytical tools,
including Excel, Tableau, KNIME, Weka, Rapid Miner, Orange, and
many others. It highlights how these tools can be used to analyze
data and gain valuable insights, helping businesses to make
informed decisions.

Chapter 4: Machine Learning in a nutshell- The fourth chapter
of the book focuses on how machine learning can be used to solve
business problems and anticipate future problems. The chapter
emphasizes the importance of understanding the business problem
well enough to select the appropriate data and machine learning
algorithm that can help arrive at the right decision-making steps. It
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also highlights how anticipating problems before they occur can help
businesses take corrective steps to eliminate or reduce their impact.
The chapter emphasizes the interrelated nature of everything, from
the business problem to the solution implementation process.

Chapter 5: Regression Analysis- The fifth chapter of the book
focuses on different types of machine learning algorithms, with
a specific emphasis on regression analysis. The chapter provides
an overview of the various types of regression analysis, such as
linear regression, logistic regression, and polynomial regression. It
explains the nuances of regression analysis and provides insights
into when to use regression analysis and what kind of business
problems can be solved using it. The chapter also provides practical
examples and use cases to illustrate how regression analysis can be
used to solve real-world business problems.

Chapter 6: Classification- The sixth chapter of the book focuses on
classification models in machine learning. The chapter provides
insights into how to specify the input and output of a classification
model and how to solve both binary and multiclass classification
problems. It explains how a logistic regression model and a non-
linear decision tree model can be implemented to solve classification
problems. The chapter also covers several assessment criteria that
can be used to evaluate the performance of classification models.

Chapter 7: Clustering and Association- Clustering and
Association: The seventh chapter of the book focuses on clustering
and association, which are widely used techniques for discovering
unknown relationships in data. The chapter provides insights
into how clustering and association can serve as a starting point
for individuals with minimal or no understanding of the data.
Clustering can help identify similar patterns and correlations
among data points, like product recommendations based on
purchase history on e-commerce websites. The chapter covers



xii

different clustering algorithms and provides examples of how they
can be used to identify patterns and correlations in data.

Chapter 8:Time series Forecasting- The eighth chapter of the book
focuses on time series forecasting, which is a commonly used
technique for making scientifically backed predictions on a time
stamp basis. The chapter explains that a time series is simply alist of
events in chronological order, collected over a fixed interval of time.
The dimension of time adds structure and constraint to the data,
making it easier to analyze and predict future trends. The chapter
covers different time series forecasting techniques, including
moving average, exponential smoothing, and ARIMA models, and
provides examples of how these techniques can be used to make
accurate predictions.

Chapter 9: Image Analysis- In the ninth chapter of the book, the
focus is on image analysis and how it enables us to extract useful
data from photos through image processing and computer vision.
The chapter explains how recent developments in machine learning
and deep learning have made it possible to provide imaging data
in near-real-time. The chapter also highlights the potential benefits
of information extraction, which are far greater than most people
realize. For example, image analysis has applications in healthcare,
manufacturing, safety, and more, in addition to improving video
surveillance.

Chapter 10: Tips and Tricks- The tenth chapter emphasizes the
importance of understanding the details of dataand datastorytelling.
Analytics can be challenging for some people, and presenting data
in a narrative form can help make it more accessible to everyone.
By using storytelling techniques to explain the key aspects of your
analytics, you can engage your audience and help them better
understand your findings. This can be especially important when
presenting data to others who may not be as familiar with analytics.
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CHAPTER 1

Significance of
Machine Learning
in Today’s Business

Let us be purpose-driven and empowered with data and ethics.

Everyone in today’s fast-moving digital world wishes to be data-
driven and wishes to create value. Do we really need to be data-
driven, or can data even drive things? A million-dollar question,
right? Yes indeed. Humans are emotional beings and always
need a “just cause” or purpose, as often cited by leadership and
management guru Simon Sinek. Data can unravel the mystery of
whether we are progressing toward our cause but not where to go.
As leaders, students, managers, and decision makers, it is imperative
to use data to power our purpose. The issue of poor data analysis
has plagued humanity for some time, but it has become increasingly
apparent in the current era of widespread digital transformation and
interconnectedness.. Everyone must know their way around data
and be comfortable talking about it. This chapter will explain that
the need for insights from data is stronger than ever before.



2 Fun with Machine Learning

Structure

In this chapter, we will cover the following topics:
¢ Hype behind machine learning and data science
e Benefits of machine learning in business introducing data
e Types of data in business context
e Challenges with data
e Citizen data science

e Data science for leaders

Objectives

After studying this chapter, you should be able to relate how data
plays a critical role in the business decisions we make. The chapter
will also help you understand how machine learning is helping
improve the decision-making process and how to utilize data to our
advantage and make decisions based on data insights.

Hype behind machine learning and
data science

Imagine the time you first learnt how to add two numbers in your
Mathematics class in school. For some years, you would manually
add up numbers till you had to use a calculator to perform the same
task. Did it mean you could not do it manually any longer? No, it
was because the process of calculation had to be quickened so that
you could focus on the other critical steps of the problem.

In business too, we can take decisions based on experience and
suggestions from experts we trust. However, is this the right step that
would help us take faster and accurate decisions in the new normal
world that is heavily data-driven? So, the question is, ‘Do you want
to spend your valuable time in tasks that can be automated, or do
you want to spend time utilizing the data insights to make critical
decisions? If you want to do the latter, then you made the right choice
by getting this book.
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We will help you make the best use of your time and effort to utilize
data, wrangle it fast and then derive relevant insights from the data.
Now let us walk through the history of machine learning and look
at how it has evolved over the years. Its origin can be traced back to
the 17th century, when people were trying to make sense of data and
process to make quick decisions. A simple evolution chart depicting
the machine learning journey is shown in Figure 1.1:

Machine Learning

A view of the History

l J. l l

1642 1801 1847 1950-52

Mechanical Adder First Storage of data Boolean Logic Alan's Turing Test &
Pattern Recognition

l ! l

1967 1957 1955
First Computer The Perceptron 'Artificial Intelligence’
Learning Program Is Coined
1981 1990'S 2000'S 2010's
Explanation Based Machine Learning Adaptive Programming Autonomous Cars
Learning Applications

Figure 1.1: History of Machine Learning

Blaise Pascal created the very first mechanical adding machine
in 1642. Next, the data storage challenge was overcome using a
weaving loom to store data by Joseph Marie Jacquard. Over time, we
developed concepts like Boolean logic, statistical calculations, and
the Turing test to evaluate whether a computer had intelligence, and
eventually, the phrase artificial intelligence (AI). After a series of
other inventions, recent years have seen advancements in machine
learning algorithms. Today, three major innovations, as listed here,
have fuelled the recent buzz and helped companies and individuals
use and experiment machine learning technologies. In a nutshell,
they have democratized machine learning to all:

¢ Higher volume of data and cheap storage: Business-critical
applications are producing and storing more data than ever
before, thanks to cloud-based tools and the decreasing cost
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of storing data through services like Google Cloud Storage,
Amazon Redshift, Microsoft Azure Services, and others.
Most of these tools are highly intuitive and user friendly,
with easy-to-use click and move features that simplify your
work process incredibly.

e Open-source: Open-source machine learning libraries, such
as scikit-learn, Google’s TensorFlow and Orange, make
cutting-edge algorithms more usable and accessible to a
larger community of data scientists and engineers.

¢ Greater computing power: With the advent of cloud-based
technologies and custom hardware designed for machine
learning, these systems can now run faster and at a lower
cost, making them more suitable for a wide range of business
needs.

Consider machine learning in this light. You, as a person and as a
user of technology, carry out such actions, which allow you to make
a decisive judgement and classify something. Machine learning has
advanced to the point that it can mimic the pattern-matching ability
of human brains. Algorithms are now used to teach machines how to
recognise features of an object.

To provide just one example, a computer may be shown a cricket ball
and instructed to treat it as such. The programme then uses the data to
identify the different characteristics of a cricket ball, each time adding
new data to the mix. Initially, a machine could identify a cricket ball
as round and construct a model that states that everything round is a
cricket ball. The programme then discovers that if anything is round
and red, it is a cricket ball, when a red colour ball is added later.
Then, a reddish-brown colour ball is introduced, and so on.

The machine must update its model as new knowledge becomes
available and assign a predictive value to each model, indicating
the degree of certainty that an entity is one item over another.
Here, predictive value refers to the probability of identifying the
ball correctly as cricket or tennis ball. As you can see in Figure 1.2, a
machine learns the information provided to it by the user, executes
certain action and receives feedback for it, and the learning continues
as a feedback loop. The learning step is called as “model training”,
and the feedback loop is called “model retraining”.
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How Does Machine Learning Really Work

A simple flow of actions

= Positive Feedback
Learns Performs Action

Negative Feedback
—_—

Uses feedback ﬂ

Figure 1.2: How does machine learning work?

The following figure gives an overview of the most common types
of machine learning techniques available today: supervised learning,
unsupervised learning, and reinforcement learning:

e
Machine , ,
. t 1 The machine studies the labelled dataset to
Lea rn I ng r 31 predict a target variable using input features or
a

2 attributes.

Supervised Learning (Task Driven)

Broad Types

Unsupervised Learning (Data Driven)

Unlabelled data is analyses and categorises by the
machine based on similarities found.

Reinforcement Learning (Learn from Errors)
Machine learns based on trial and error basis in
real time environment

Figure 1.3: Types of Machine Learning

Supervised Learning

When an algorithm is trained to predict an output (also called a label
or target) from one or more inputs (also called features or predictors),
we say that the algorithm is engaging in supervised learning. As the
name implies, “supervised” learning occurs when the algorithm is
given labelled training instances that consist of input-output pairs.



