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preface

Since ancient times, humans have told stories to transmit values and communicate
with their fellow humans. The power of a story is enormous. It involves those who lis-
ten and excites those who tell. A very strong bond is established between the narrator
and the listener, which goes beyond the content of the story itself. For this, every story-
teller should know their audience and adapt stories according to their audience’s val-
ues, traditions, and culture.

The power of a data-based story should be even stronger because it is anchored in
the evidence provided by the data. It’s impossible to disbelieve a story based on data.

Personally, I have always loved stories, although to tell the truth, when I was little, my
mother didn’t tell me many. It was my grandmother who told me ancient stories of
imaginary characters—some even terrifying—who invited my childhood imagination to
create a world entirely apart. I have always had a passion for stories, and I started writing
them when I was very young. I remember my first story, written when I was seven. Over
the years, I have continued to write short stories, poems, and short novels.

More than 15 years ago, I began my adventure in software development and data sci-
ence applied to research and university education of students. I developed a great love
for data and the people behind it, as well as a passion for software development. At the
same time, I continued to write stories, poems, and short stories in the brief moments I
found to dedicate to my hobbies and passions.

Then, a few years ago, I had a flash of genius, thanks to my boss, Andrea Marchetti.
I will never tire of thanking him for helping me combine data with stories. From this
discovery, my passion for data storytelling was born. In my own small way, I had the

XV
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same experience as Steve Jobs, who, as a young man, had learned the art of calligra-
phy in a university course and then put it aside. Ten years later, it all returned to him:
Jobs designed the first Macintosh and used the information he learned in calligraphy
class to design the first computer with beautiful typography. Jobs said, “You can’t con-
nect the dots looking forward; you can only connect them looking backwards. So you have to trust
that the dots will somehow connect in your future.” (Excerpt from Jobs’s speech on June 12,
2005, to the recent graduates of Stanford University.) And so it happened to me, too:
I combined my passion for data with my passion for stories.

My hope is that you, too, can connect your dots and that by reading this book, you
can find ideas for tackling your daily work in a new and exciting way.
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about this book

I wrote Data Storytelling with Altair and Al to help you improve your skills in communi-
cating data exploration and analysis results. Although many tools exist to build data
stories, such as Tableau and Power BI, there is a need for Python data scientists to
build stories directly using their preferred programming language. In fact, if they per-
form all data exploration and analysis in Python, it should be natural to communicate
data results using the same programming language. This book combines theoretical
concepts, such as the data, information, knowledge, wisdom pyramid, and practice
(Python, Altair, and generative Al) to make you aware of the potential of data story-
telling while programming.

Who should read this book

Data Storytelling with Altair and Al is for Python data scientists or analysts and developers
looking to learn the topic of data storytelling. Both beginners and experienced “Python-
ists” will learn to use Python and generative Al for data storytelling. Although many blog
posts and online resources exist, this book organizes concepts progressively so that the
reader can start learning a new concept after they have assimilated the previous one.

How this book is organized: A road map

This book comprises three parts covering 11 chapters and 3 appendixes. Chapters 1-4
introduce the topic and explain the logic followed in the book: how to combine data
storytelling, the DIKW pyramid, Altair, and generative Al. Chapter 5 dives deep
into the DIKW pyramid, and chapters 6-9 analyze each step of the DIKW pyramid

Xviii
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progressively. Chapter 10 contains some practical considerations for using generative
Al correctly. Finally, in chapter 11, you’ll see how to publish your story.

Part 1 introduces the topic of data storytelling and the tools used to implement it:
Python Altair, generative Al, and the data, information, knowledge, wisdom (DIKW)
pyramid:

Chapter 1 introduces the concepts of data storytelling and the DIKW pyramid
and why you should use them to communicate the insights extracted during
data exploration and analysis.

Chapter 2 describes the basic technical concepts, enabling you to write your
first data story using the DIKW pyramid, Altair, and generative Al.

Chapter 3 deepens the discussion on Altair and Vega as well as Vega-Lite, the
data visualization grammars behind Altair.

Chapter 4 discusses the basic concepts behind generative Al and how to use it
for data storytelling.

Part 2 deepens the concepts learned in part 1 and uses the DIKW pyramid as a guide-
line to build your data story:

Chapter 5 reviews the DIKW pyramid through a practical case study and sets the
foundations for the following chapters.

Chapter 6 focuses on the bottom of the DIKW pyramid and discusses how to
turn data into information. It also shows how to build the most popular charts
in Altair, such as bar charts, line charts, pie charts, and geographical maps.
Chapter 7 illustrates the next step of the DIKW pyramid: how to transform
information into knowledge. It describes how to use ChatGPT to build a textual
context and insert it as an annotation or a commentary to the basic chart at the
bottom of the pyramid.

Chapter 8 continues the process of transforming information into knowledge.
But in this case, the focus is on visual context. The chapter explains how to use
DALL-E to build images to insert into the chart.

Chapter 9 reaches the top of the DIKW pyramid by describing how to turn
knowledge into wisdom. The chapter discusses the concept of next steps and
how you can use ChatGPT to suggest possible next steps in your story.

Part 3 discusses what to do once your data story is ready, focusing on ethical aspects to
consider when dealing with generative Al and describing different techniques to pub-
lish the final data story:

Chapter 10 reflects on the problems encountered when using generative Al,
such as bias and hallucinations. It also describes some possible solutions to
problems when applied to data storytelling.

Chapter 11 proposes different ways to publish a data story, based on Streamlit, a
Python framework to build web applications; Tableau; Power BI; and Comet, an
experimentation platform for machine learning.
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The book also includes three appendixes:

Appendix A describes the technical requirements to set up the environment,
such as how to install Python and the libraries used in the book.

Appendix B describes an overview of the pandas library, focusing on the Data-
Frame and the functions used in the book.

Appendix C describes some common data visualization charts and their imple-
mentation in Python Altair.

There are two possible strategies to use when reading this book:

Read it from cover to cover. With this strategy, you’ll learn concepts gradually,
and you’ll be guided to reinforce already learned concepts and learn new con-
cepts chapter after chapter.

Read part 1 and then pick what you need in part 2. Finally, extract the relevant
content for your projects in part 3.

Throughout the book, you’ll implement seven case studies, one in each chapter in
part 1 (four case studies), two in chapter 5, and one throughout chapters 6-9. You’ll
also find exercises and challenges inviting you to put the concepts learned into prac-
tice. The exercises are optional, so feel free to skip them. Often, the exercises will ask
you to change the implemented use cases, while the challenges will invite you to look
at the scenarios differently. You can find all the solutions to the exercises in the book’s
GitHub repository.

About the code

This book contains many examples of source code both in numbered listings and in
line with normal text. In both cases, source code is formatted in a fixed-width font
like this to separate it from ordinary text. Sometimes code is also in bold to high-
light code that has changed from previous steps in the chapter, such as when a new
feature adds to an existing line of code. To set up the environment, refer to appen-
dix A.

In many cases, the original source code has been reformatted; we’ve added line
breaks and reworked indentation to accommodate the available page space in the
book. In rare cases, even this was not enough, and listings include line-continuation
markers (= ). Additionally, comments in the source code have often been removed
from the listings when the code is described in the text. Code annotations accompany
many of the listings, highlighting important concepts.

You can get executable snippets of code from the liveBook (online) version of this
book at https://livebook.manning.com/book/data-storytelling-with-altair-and-ai. The
complete code for the examples in the book is available for download from the Man-
ning website at https://www.manning.com/books/data-storytelling-with-altair-and-ai,
and from GitHub at https://github.com/alod83/Data-Storytelling-with-Altair-and-Al/
tree/main.


https://www.manning.com/books/data-storytelling-with-generative-ai
https://github.com/alod83/Data-Storytelling-with-Altair-and-AI/tree/main
https://github.com/alod83/Data-Storytelling-with-Altair-and-AI/tree/main
https://livebook.manning.com/book/data-storytelling-with-generative-ai
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liveBook discussion forum

Purchase of Data Storytelling with Altair and Al includes free access to liveBook, Man-
ning’s online reading platform. Using liveBook’s exclusive discussion features, you
can attach comments to the book globally or to specific sections or paragraphs. It’s a
snap to make notes for yourself, ask and answer technical questions, and receive
help from the author and other users. To access the forum, go to https://livebook
.manning.com/book/data-storytelling-with-altair-and-ai/discussion. You can also learn
more about Manning’s forums and the rules of conduct at https://livebook.manning
.com/discussion.

Manning’s commitment to our readers is to provide a venue where a meaningful
dialogue between individual readers and between readers and the author can take
place. It is not a commitment to any specific amount of participation on the part of
the author, whose contribution to the forum remains voluntary (and unpaid). We sug-
gest you try asking the author some challenging questions lest her interest stray! The
forum and the archives of previous discussions will be accessible from the publisher’s
website as long as the book is in print.


https://livebook.manning.com/book/data-storytelling-with-altair-and-ai/discussion
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Part 1

Introducing Altawr
and generative Al
to data storytelling

-b »hat is data storytelling? How can you implement data-driven stories

using Python Altair? What benefits would generative Al introduce to building
data stories? You’ll find the answers to each of these questions in part 1 of this
book. This part introduces the use of generative Al in a progressive way: first, we
will look at GitHub Copilot, and later, in chapter 4, ChatGPT and DALL-E. I chose
to follow this learning strategy because it is better to first lay the theoretical foun-
dations to understand the main concepts and then automate them, using the
various tools generative Al makes available. Using this approach, you will be the
full master of generative Al tools, rather than their servant.

Before we enter the wonderful world of data storytelling combined with gen-
erative Al, I want to warn you of one thing: generative Al is an ever-evolving
field, so the code you read in this book may be obsolete by the time you attempt
to run it (although it was updated to the latest version at the time of writing).
However, the principles described always remain valid, and you can check the
official documentation of generative Al tools to update the code. Indeed, the
code described in this book is located on a GitHub repository, so you might
even think about opening issues on broken code to keep the GitHub repository
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continuously updated. It would be a fantastic way to collaborate together, and I would
be really grateful if you did.

In chapter 1, you’ll learn what data storytelling is and why you should use it to com-
municate the insights extracted during data exploration and analysis. To build a data
story, you’ll also be introduced to the data, information, knowledge, wisdom (DIKW)
pyramid, the model you’ll use throughout the book. Although other models exist to
build data stories (e.g., the storytelling arc), I've chosen the DIKW pyramid as a refer-
ence for this book because I believe it’s more straightforward and effective. It acts like
matryoshka dolls, where the most external piece contains all the previous ones,
although every single piece can exist as a standalone object. Like the matryoshka
pieces (aka nesting dolls), each step of the DIKW pyramid can live as a standalone
(partial) story; however, only the last step, wisdom, contains a complete story. In the
last part of this chapter, you’ll see a practical use case that applies the DIKW pyramid,
which will unveil the potential of this model. I hope this simple example will pique
your interest. However, if it does not meet your expectations, I ask you to be patient.
Throughout the book, you will encounter many other practical case studies and exam-
ples, which I hope you can use as references in your own real-world scenarios.

In chapter 2, you’ll get your hands dirty by writing your first data story using
Altair and generative Al. For now, you’ll use only Copilot, but be patient. You’ll
learn how to use ChatGPT and DALL-E later in the book. In this chapter, you will
only see Copilot at work. You will not simply implement examples, but you will learn
the basic techniques to use Copilot as a working tool, not only with Altair, but to
produce any type of code.

Chapter 3 will review the basic concepts of Altair as well as Vega and Vega-Lite, the
data visualization grammars behind Altair. You’ll implement practical exercises and a
final case study using the DIKW pyramid. Compared to the case studies implemented
in the previous chapters, this one is slightly complex. At the end of this chapter, you
will have matured enough Altair skills to be ready to use ChatGPT and DALL-E.

In chapter 4, you’ll learn how to structure a prompt for ChatGPT and DALL-E and
how to use these tools for data storytelling. Before using them, you’ll review some gen-
eral concepts related to artificial intelligence, machine learning, deep learning, and
generative Al. This will help you to set the context of generative Al tools. In the last
part of the chapter, you’ll implement a practical use case, showing the potential of
generative Al in data storytelling.

As outlined in the following list, at the end of each chapter, you’ll implement a
practical case study, each with a different purpose:

m  Chapter 1—This case study is only theoretical (without any code) and focuses on
some statistics related to an advertising campaign about pets. You’ll find the code
for this example in the GitHub repository for the book.

»  Chapter 2—This case study describes a simplified decision-making process related
to the opportunity for a hotel to build a new swimming pool. You’ll implement
two versions: one using and one without using GitHub Copilot.
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»  Chapter 3—This case study focuses on a data-journalismlike example, studying
population growth in North America. The example is more advanced than
those implemented in the previous chapters.

»  Chapter 4—This case study involves again a decision-making process. This one adds
generative Al to the preceding case studies.
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Introducing
data storytelling

This chapter covers

What data storytelling is
The importance of data storytelling

Why you should use Python Altair and generative
Al tools for data storytelling

When Altair and generative Al tools are not useful
for data storytelling

How to read this book

The data, information, knowledge, wisdom (DIKW)
pyramid

By purchasing this book, you have decided to embark on the stimulating path of
combining data storytelling, Python, and generative Al. Likely, you already have
some knowledge of data visualization and want to learn new techniques to improve
your charts and how to use generative Al in the chart creation process. Simply put,
by reading this book, you would like to learn how to do data storytelling using gen-
erative Al. I’ll tell you right away that the book isn’t only that—it’s more than just
background on data storytelling and generative Al. In fact, throughout the book,
you will also learn a methodology that will allow you to create your own data-based



1.1

CHAPTER 1 Introducing data storytelling

stories systematically. So it won’t be another book of code and examples to imple-
ment, but here and there, I will give you the theoretical basis for implementing your
own data-driven stories. This book is a mix of theory and practice, which will allow you
to apply the techniques learned in other contexts.

The examples you will encounter throughout the book—and in this chapter—will
be essential, as they aim to be as simple as possible to understand a working method.
At the end of the book, you will realize that rather than having implemented exam-
ples, you will have learned a working methodology. Therefore, I ask you not to be dis-
appointed by the simplicity of the examples but to look at the methodology behind
them and how you can apply it in your work, which is certainly more complex than the
examples described in this book. So let’s start our journey!

The art of data storytelling

Data storytelling is a powerful way to share data insights by transforming them into nar-
rative stories. It is an art you can use for any industry, such as government, education,
finance, entertainment, and healthcare. Data storytelling is not only for data scientists
and analysts; it’s for anyone who has ever wanted to tell a story with data.

To move from data visualization to data storytelling, you need to change perspec-
tive. Instead of looking at the data from your point of view, you will have to look at it
from the point of view of the people you will tell it to—in other words, the audience.
Figure 1.1 shows the journey from data to the intended audience, as viewed through
the eyes of both the skilled data scientist (represented on the left) and the eagerly

WHAT DATA SCIENTISTS USUALLY DO
Goal: Understand data

Data Analysis

Data
Presentation

112

Audience

WHAT THE AUDIENCE EXPECTS TO SEE
Goal: Understand data

Data
Exploration

Data Analysis

112

Audience

Figure 1.1 The data science flow from the data scientist’s perspective (on the left) and

the audience’s perspective (on the right)
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awaiting audience (represented on the right). The flow consists of three major phases:
data exploration, analysis, and presentation. The size of each box reflects the amount
of time devoted to its respective phase. While data scientists and audiences share a
common goal (that is, to grasp the essence of the data truly), how they achieve said
goal varies. Data scientists understand data during the data exploration phase,
whereas audiences take center stage during data presentation.

Data storytelling can help data scientists and analysts to present and communicate
data to an audience. You can think of data storytelling as the grand finale of the data
science life cycle. It entails taking the results of the previous ph