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Welcome & How to Use this Book: ChatGPT &
MANY More A.l. Topics

“Artificial Intelligence is the renaissance or the golden
age of technology.”

- Jeff Bezos
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Welcome to the Complete Artificial Intelligence Book!

This book provides you with an in-depth understanding of Artificial
Intelligence, its applications, and the impact it has on various
industries. No prior technology or business experience is required
to read this book

There are 13 sections in this book covering all Al topics. Whether
you're a business leader, a decision-maker, or just someone curious
about the world of Al, this book will give you the knowledge and
tools needed to leverage the power of Al in your organization.

There are 2 authors of this book: Luka Anicin and Chris Haroun who
teach Artificial Intelligence, technology, business, finance, Excel
and personal development courses online.

We are partnering in this book to explain how to use Artificial
Intelligence to take your career or business or startup to the next
level.
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Please note that there are 3 ways to read this comprehensive Al
book, depending on what you want to learn. There isan A, Band C
track. If you are interested in learning everything about Al, then
take the A for ALL track. If you only want to learn Basic introductory
topics, then take the B for Basics Track. If you only want to learn
only about ChatGPT, then take the C for ChatGPT track and spend
most of your time in Sections 3 and 4 of this book where we discuss
ChatGPT in a lot of detail.

At the beginning of each chapter, in square brackets, you will see
either A for the ALL track in square brackets. B for Basics Track in
square brackets or C for ChatGPT in square brackets.

The rest of this introductory chapter will introduce you to what we
will learn together in this book, which can help us decide if we want
to select the A for all track, B for basics track or C for ChatGPT only
track. If you want you can skip the rest of this introduction chapter
and start reading the chapters associated with the A, B or C tracks.

ChatGPT is a revolutionary Al tool, but it is just a subset of Al. This
book has 13 sections. We are currently in section 1. This book will
help you take your career or company to the next level using Al.

Starting in the next chapter is section 2, where we discuss an
introduction to Al, as well as Machine Learning and Deep Learning
from scratch. Machine Learning and Deep Learning are subsets of
Al.

Section 2 Overview: Introduction to Artificial Intelligence
(Machine + Deep Learning & More)

Section 2 is a top down overview of Al and sections 3 through 13
are bottoms up - meaning we go into depth on how to use many Al

11
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products and how to implement Al in your company or to take your
career to the next level.

We will discuss applications of Al using many real world examples
for case studies, including Tesla and Netflix. We will talk about the
fascinating world of Computer Vision and Natural Language
Processing and what the positive impact Al will have on every single
industry. We will also discuss challenges and the limitations of Al
and all job positions in the data world.

Section 3 Overview: ChatGPT

in section 3 we will learn how to get the most value out of ChatGPT,
including more than 1000 prompts to use with ChatGPT that we
made for this book.

Section 4 Overview: ChatGPT Plugins

In section 4 we will discuss how to use ChatGPT plugins like Zillow,
WolframAlpha and many others. Plugins allow ChatGPT to expand
its reach so it is not limited to its knowledge from the training
dataset, but external data as well!

OpenAl, which is the creator of ChatGPT allowing companies to
connect their product directly to ChatGPT using plugins, is like the
moment that Apple introduced the AppStore with the iPhone.

More and more companies will jump on the opportunity to create
plugins for ChatGPT and suddenly, many more people will be able
to interact with it! We want to help you work smarter and not
harder with plugins when it comes to using Al.

Section 5 Overview: Alternatives to ChatGPT (Bard & Bing)

12
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In Section 5 we discuss Alternatives to ChatGPT, including Google
and Microsoft’s prompt engineering products. Why should we
learn about alternatives to ChatGPT? Because there are certain
features that ChatGPT alternatives have that you might want to use
in order to take your career or your company to the next level.

Section 6 Overview: How to Use Excel and Machine Learning

In Section 6 we discuss How to use Microsoft Excel and Machine
Learning. As we mentioned, Machine Learning is a subset of Al that
involves developing algorithms to learn patterns from data.

Instead of programming rules, machines learn from experience,
just like humans do. We will use Excel in section 6 to do Machine
Learning. Why should we use Excel for Machine Learning purposes?
Because it’s relatively easy to do so as Excel can quickly analyze
data and provide charts, regression formulas and advanced
statistical analysis.

Also if we start doing Machine Learning with Excel, it's much easier
to understand how to interpret or use Machine Learning in other
applications. If you don’t have Microsoft Excel, if you want you can
search for a free trial of Office 365 and download Excel or subscribe
to Office 365 during the time you are reading this book.

We will also teach you how to add Microsoft’s Data Analysis plug in
during this section, so that you can do regression analyses.

Section 7 Overview: Images and Al (DALL-E, Midjourney)

In Section 7, we will discuss how to create incredible images using
Artificial Intelligence. Image generation using Al has been so
disruptive, that many graphic artists that used to charge more than
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$40,000 to make video game images have seen their business fall
off a cliff.

We will learn how to use top Al image products like DALL-E, and
Midjourney. Why are we going to discuss using Al to make images?
Because as a society we are much more visual now, which is why
Meta bought Instagram and why products like Pinterest exist.

If we learn how to quickly and easily make high quality images using
Al, then we can take our personal brand or corporate brand to the
next level with social media and we can make much more impactful
our documents, presentations, website designs and much more.

Section 8 Overview: Voice, Avatars and Cloning

In Section 8 we will discuss useful Al tools that can help you with
creating voice clones of yourself and tools that can help you with
creating digital avatars. We will do this by learning how to use D-ID
and Resemble Al.

This is important to learn because generating voices that sound
almost exactly as we do can be very useful in the business
environment. We could generate samples of our voices and more
and use them to narrate marketing campaigns, product reviews
and even create tutorials!

We can even use these technologies for customer support on the
phone or on the Internet. As dangerous as these tools can be, from
an ethical standpoint, they are going to be used a lot in the future.
Movies will be made with lifelike avatars and we can create our
own lifelike avatars in the future to help us create promotional
trailers or to advertise our companies.

14
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Section 9 Overview: Other Al Applications (Ralph Al, Chatbase
and More)

In section 9, we will discuss additional Al products and applications
that we found useful for you and your business. In section 9 we will
discuss what Ralph.Al is and its benefits over normal ChatGPT.

In addition, we will discuss using Chatbase in order to add a chat
feature to your website.

And we will discuss Character Al, which generates human like
responses.

Section 10 Overview: Using Al for Business Decisions

In section 10, we will discuss using Al for business decisions. We
will discuss the Role of Al in Business Strategy, Setting Al key
Performance Indicators, Selecting the Right Al Solutions and
Vendors, Overcoming Challenges in Al Implementation,
Compliance, Risks, Monitoring Al performance and much more.

It’s important to discuss these qualitative business strategy topics
when it comes to Al, because implementing an Al solution can be
an ethical and compliance nightmare if not done correctly. We also
need to make sure that we are partnering with the appropriate Al
vendors, which we will discuss and how to anticipate Al challenges
before they occur.

Section 11 Overview: Additional Risks and Ethics with Al

In section 11 we will explore additional ethics and risks with Al.
Because failing to consider risk factors with Al can lead to negative
consequences, such as biased decision-making, privacy violations,
and even harm to individuals or society.

15
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Section 12 Overview: Using Al in Different Industries

In section 12 we will discuss using Al in different industries like in
the retail and financial services sectors and also when it comes to
marketing and supply chain management.

Section 13 Overview: The Future of Al
In section 13 we discuss the future of Al and next steps.

Thanks and let’s begin : )
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SECTION 2: INTRODUCTION TO
ARTIFICIAL INTELLIGENCE
(MACHINE + DEEP LEARNING &
MORE)

17
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[A/B] Introduction to Al (What, Why and How
of Section 2)

18
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Welcome to Section 2 where we discuss an Introduction to Artificial
Intelligence

In terms of the what, why and how of section 2, let’s kick it off with
the what. What are we going to learn together? We will learn about
the current applications of Al through what is called Artificial
Narrow Intelligence and the next generation of Al, which is called
Artificial General and Artificial Super Intelligence.

We will also discuss Machine Learning and Deep Learning, which
are subsets of Al. We will talk about the fascinating world of
Computer Vision and Natural Language Processing and what the
positive impact Al will have on every single industry. We will also
discuss challenges and the limitations of Al and all job positions in
the data world.

Moving on to why. Why are discussing high level Al topics in section
2? Think of section 2 as being a top down overview of Al. We are
doing this to help us better understand the concepts taught in this
book after section 2.

After section 2 we will do a more bottom’s up thorough analysis on
Al tools and how to use them to take your career or business to the
next level, including the basic and much more advanced features
of prompt engineering services like ChatGPT and alternatives to
ChatGPT and how to use Excel for Machine Learning and Al, as well
other topics we will discuss after section 2, including voice and
image based Al as well as Al for business decisions and many other
Al applications.

Lastly How? How are we going to learn about the introduction
meaning top down aspects of Al? We will discuss many real life case
studies from Tesla to Netflix in order to reinforce what we have
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learned in an edutaining meaning educational and entertaining

way.

If you don’t want to learn about the basics of Al and you just want
to jump right in and learn about how to use Al you can also jump
to any section in this book. Thanks

20



The Complete Artificial Intelligence Book

[A/B/C] 3 Categories of Al: Narrow (ANI),
General (AGl) & Super (ASl)

21
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There are 3 types of Al, meaning 3 Artificial Intelligence categories
that the industry refers to. On one side of the Al spectrum is weak
Al, then we have strong Al in the middle and we have super strong
Al on the right side.

WEAK STRONG

The first category of Al is Artificial Narrow Intelligence - meaning
ANI which is also called weak Al. Artificial Narrow Intelligence is
designed for relatively simple tasks from an Al perspective like
basic voice based technologies, self-driving cars, and movie
recommendation engines.

ANl is relatively easy to develop and implement. However, ANI has
2 primary limitations:

1: It can't learn beyond its specific task.

2: It can't adapt to new tasks or situations without reprogramming.

22
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Examples of ANI include Siri and Alexa.

Moving onto the second category of Al, which is Artificial General
Intelligence meaning AGI which is also called Strong Al. The goal of
AGI is to mimic human intelligence. This type of Al can learn,
reason, and adapt to new situations on its own. There really isn’t
an example of AGI that exists yet and there are plenty of science
fiction movies that have examples of strong Al from the movie 2001
a Space Odyssey to one of my favorite video games called Detroit
become human. AGlI is the scientific equivalent of the splitting of
the atom.

It’s important to think about science fiction movies when it comes
to technology products and Al because they influence the future of
technology investment in the venture capital sector. For example,
the Steven Spielberg movie Minority Report and Avatar influenced
the virtual reality, augmented reality and screen mirroring
technology and metaverse sectors.

Star Trek influenced the mobile market with flip phones and the
movie “Her” with Scarlett Johansson influenced Siri and Amazon
Alexa development. These Hollywood dreampreneurs influence
what Silicon Valley or other global tech sectors will develop in the
future. The movie 2001 a Space Odyssey had a strong Al example
with a computer that could think for itself called HAL. If you add
one letter to H.A.L., itis | B M.

Many people are so excited about ChatGPT because many think
that ChatGPT is the closest thing to AGlI, since we can ask basically
whatever we want. ChatGPT is not yet really AGI but it is getting
closer and many venture capitalists think that this is the most
astounding technology breakthrough since the Internet was
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invented. We discuss ChatGPT in much more detail in sections 3
and 4.

The Advantages of AGlI are:

1: It can learn and adapt to a wide range of tasks. ChatGPT can
adapt based on the questions you ask, but it is not true AGI yet.

2: It can improve its performance autonomously.

But there are challenges in Developing AGI as follows:
1: It requires significant advancements in Al technology.
2: It raises ethical concerns.

Once AGI becomes a reality all companies and governments will
have Al ethical positions like the Department of Al and Ethics or
Chief Al Ethics Officer.

And we are not far from this prediction at all. Currently we have a
number of highly skilled research centers working on developing
Al, such as OpenAl, DeepMind, and big companies like IBM,
Microsoft and Google.

Today, these companies must have external ethical researchers
working with them constantly, to make sure that these companies
are developing Al in the right way. These ethical researchers are
coming from two organizations. One is called MiRi and the other is
the Future of Humanity Institute led by Nick Bostrom.

If you would like to read further on AGI risks, benefits and potential
outcomes we recommend reading the Superintelligence book by
Nick Bostrom.
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The third and final Al Category is called Artificial Super Intelligence
(ASI), which means that Al would be smarter than humans in almost
every way. While this concept is speculative, it's widely discussed
among Al researchers and futurists.

In terms of what the Potential Implications of ASI are, It could lead
to unprecedented technology advancements and innovation. But
before Artificial Super Intelligence is real we need to see many Al
research breakthroughs.

There are a plethora of ethical and other risks with ASI if Al
surpasses human control from an ethics, safety and regulatory
perspective. Movies like terminator with the Skynet ASI is an
extreme example of the ethical issues with ASI. Warren Buffett
even said that once we open Al’s pandora’s box, we need to be
careful. We have to make sure that future Al products don’t get too
much autonomy.

Now that we understand the 3 types of Al meaning ANI, AGI and
ASI, in the next few chapters we'll talk about Al in more detail,
Machine Learning, and Deep Learning, and how they relate to each
other.

25
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[A/B] A.l. vs Machine Learning vs. Deep
Learning

26
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Now that we understand the 3 different types of Al, let's discuss
differences between Al, Machine Learning, and Deep Learning, and
see how they fit together.

Machine Learning is a subset of Al that involves developing
algorithms to learn patterns from data. Machines learn from
experience, just like humans do. In section 6 we will discuss how to
use Excel to perform Machine Learning using Linear Regression and
other methodologies to find patterns in data.

Deep Learning (DL) is a subset of Machine Learning (ML). Deep
Learning uses Artificial Neural Networks to model and solve
complex problems. It's inspired by the structure and function of the
human brain.

Deep Learning is more complex than Machine Learning and
requires better hardware. Let's look at some real life examples to
understand the differences between Machine Learning and Deep
Learning:

Example 1 is a Movie Recommendation Systems. An Al-based
system might use predefined rules to suggest movies based on
genre or director preferences. A Machine Learning system would
analyze user behavior, such as ratings and watch history, to make
personalized recommendations. A Deep Learning system could
analyze unstructured data like movie plot summaries to provide
even more accurate suggestions.

Example 2 is Text Analysis. Al text techniques might involve
keyword searches and text matching. Machine Learning algorithms
can analyze text data to discover patterns and relationships, like
sentiment analysis or topic modeling. Deep Learning models, such
as Recurrent Neural Networks, can process complex language
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patterns to understand context and generate human-like advanced
intelligent responses.

In sections 3, 4 and 5 we will use ChatGPT, Bard Al by Google and
Bing Chat by Microsoft which use Machine Learning to create
human-like text responses.

Example 3 is Image Recognition. Al-based image recognition
systems use algorithms to identify shapes and colors and more in
images. Machine Learning systems use pattern recognition
techniques to classify objects in images like that’s a dog and to
create images. Deep Learning systems use Convolutional Neural
Networks to analyze images at a granular level, making them highly
accurate in tasks like facial recognition.

In section 7 we will use DALL-E and Midjourney, which use Machine
Learning to create images.

In summary, Al is the broadest concept, encompassing Machine
Learning and Deep Learning. Machine Learning is a way of
achieving Al by training models with data, and Deep Learning uses
neural networks to solve more complex problems.

Understanding the relationship between Al, Machine Learning and
Deep Learning and their real-world applications is crucial for
business leaders when evaluating Al solutions.
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[A] Supervised/Unsupervised Machine
Learning/Reinforcement Learning
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When we work in a company and we are analyzing data our boss
supervises us and tells us to use certain columns of data that have
labels like the date in one column and sales in another column of
data.

When we are babies we don’t have structure because we crawl
around and analyze everything without supervision...as babies we
aren’t taught what columns of data are with labels. In this chapter,
we'll focus on three main categories of Machine Learning and how
they can be applied to business use cases.

Category 1 of 3 of Machine Learning is called Supervised Learning.
With Supervised Learning we provide the computer with inputs and
then the computer uses Machine Learning and then provides us
with the output. The machine can use pattern recognition to create
an equation (i.e., a Regression Analysis) with the input of X, for
example in order to solve for Y.

Examples of Regression Analysis include:

Stock price forecasting: meaning predict the future price of a stock
based on historical data and other inputs.

Demand forecasting,

Price optimization,

Sales forecasting,

Predicting customer churn or turnover,
Credit scoring in banks,

Product recommendations,
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and Customer lifetime value predictions

Supervised learning tasks are the easiest ones to solve. And
companies wanting to apply Machine Learning and Al in their
processes, always start with the question - can we structure this
problem as a supervised problem? Because of this, most Machine
Learning projects in the world, at this moment, can be classified as
a supervised learning task.

We will speak later in the book about the Machine Learning Project
Lifecycle in section 13 and we will have a lot of interesting
examples, exercises and questions to ask ourselves if we decide to
go use Machine Learning in our business.

Category 2 of 3 for Machine Learning is called Unsupervised
Learning. Unsupervised Learning is a subset of Machine Learning
where a computer is given a lot of data and it is asked to find
patterns or clusters. For example, these types of customers prefer
these types of products.

Unsupervised learning algorithms work with unlabeled data,
aiming to discover underlying patterns or groups meaning clusters
within the data.

This type of learning can be useful for businesses in tasks like:

Customer segmentation - meaning are these types of customers
more likely to buy certain types of products.

Another example is anomaly detection in financial transactions like
fraud or the securities and exchange commission analyzing data to
see if hedge funds are transacting on insider information.
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Category 3 of 3 is called Reinforcement Learning:

In reinforcement learning, which is the 3rd category of Machine
Learning, an agent like a computer or a robot learns to make
decisions by interacting with an environment. The agent receives
feedback in the form of rewards or penalties, and its goal is to
maximize the cumulative reward over time. Potential business
applications include:

Optimizing supply chain decisions
Personalizing customer experiences

Developing trading strategies in finance with the reward of course
meaning making as much money as possible without taking on too
much risk.

In practice, Machine Learning models are trained on historical data
to make predictions or decisions. As a business leader, it's crucial
to ensure that the data used for training is representative,
accurate, and free from biases that may impact the model's
performance.

Finally, please keep in mind that Machine Learning models might
require regular updates and maintenance as new data becomes
available or the business context changes. For example, YouTube
and Google and Facebook often change their algorithms and any
Machine Learning process based on algorithms that change might
also need to be updated

32



The Complete Artificial Intelligence Book

[A/B] Computer Vision (Using Tesla as an
Example)
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Computer Vision is a field of Artificial Intelligence that enables
computers and machines to interpret and understand visual
information from the world, such as images, videos, or real-time
camera feeds. It's like teaching a computer to "see" and make
sense of the visual world, just as humans do.

The primary goal of computer vision is finding various techniques
for manipulating and extracting information from images to make
actionable insights for our business. And with this we can achieve
things such as classifying objects on an image, detecting faces,
detecting moving objects, pedestrians and other items.

An amazing example of a company that utilizes Computer Vision is
Tesla. Tesla has one of the best Al teams in the world and Computer
Vision systems that came from it. Instead of using lidars and radars
to navigate their surroundings, Tesla cars use only 8 camera
positions around the car for Computer Vision purposes.

Besides the car application, Tesla is using Computer Vision for
factory optimization, with the goal to speed up the production lane
and ultimately produce more cars. For example, in many Tesla
factories a lot of the work is done by robots.

Let’s explore a few applications from Computer Vision and
industries using them today:

One of the most common applications is image classification. We
are basically creating a system that, given an image, predicts what's
on it. Common applications are on blogs to predict if someone has
uploaded a non safe for work image. Or to create a system that
detects American Sign Language.
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Another application is object detection and object segmentation.
Instead of just saying - this is an image of a pedestrian, we would
like to know exactly where in the image that pedestrian is located.

Imagine creating a self-driving car, and if we used image
classification, whenever a pedestrian would appear in the frame,
our car would stop moving. But if we know that a pedestrian is
there and that they are on the sidewalk (not the road), then we can
proceed safely forward.

One more example of image segmentation is, an autonomous
drones identifying and avoiding obstacles in its path while
delivering packages or a robot at an Amazon warehouse packing
boxes.

Let’s explore a few industries and how they were revolutionized
because of Al and Computer Vision:

In Social Media: Platforms such as TikTok, Instagram and Facebook
are analyzing every single image that we upload so it becomes
searchable.

In the Retail sector, Computer Vision is used for inventory
management, shelf monitoring, tracking buyer behavior, product
recommendation, and theft detection by tracking products and
recognizing unusual activities in real-time.

In Marketing and advertising: Businesses can use computer vision
to analyze customer behavior and preferences from in-store
camera feeds or social media, allowing them to create more
targeted and effective marketing campaigns.
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In Human resources: Companies can use computer vision
algorithms to analyze video interviews, facial expressions, and
body language, helping them make more informed hiring decisions.
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[A] Natural Language Processing (NLP) and
NLP Applications
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Natural Language Processing, also called NLP, is a branch of
Artificial Intelligence that focuses on enabling computers to
understand, interpret, and generate human language in a way that
is both meaningful and useful.

NLP uses various tasks, including sentiment analysis, text
classification, named entity recognition, machine translation, and
guestion-answering systems, allowing computers to efficiently
process and analyze large volumes of text data and communicate
with humans more naturally.

Let’s go through the aforementioned tasks that in more detail
when it comes to NLP meaning Natural Language Processing:

Sentiment Analysis involves determining the sentiment or emotion
expressed in a piece of text, such as identifying whether a
statement is positive, negative, or neutral.

Sentiment Analysis can be used for Customer Experience Analysis;
companies can use Sentiment Analysis to evaluate customer
feedback from various sources, like surveys, social media, and
product reviews, helping them identify areas for improvement and
customer satisfaction trends.

Sentiment Analysis can also be used for Brand Reputation
Monitoring; businesses can use Sentiment Analysis to track public
opinion about their brand, products, or services, allowing them to
respond proactively to negative sentiment or capitalize on positive
sentiment in their marketing strategies.
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The next NLP task is Text classification, which is the process of
categorizing text into predefined groups based on its content or
context. Text classification can be used for Spam Detection; email
service providers can use text classification to automatically
identify and filter out spam messages, ensuring a cleaner inbox
experience for users.

Text classification can also be used for resume screening;
companies can use text classification algorithms to automatically
categorize and filter job applications based on predefined criteria,
streamlining the initial screening process for human resources
teams.

If we think like a computer does, then we will include more
keywords on our resumes and on our LinkedIn profile Job Title and
Summary Section.

The next NLP task is called Named Entity Recognition or NER and it
involves identifying and classifying specific entities, such as names
of people, organizations, locations, or dates, within a given text.

Named Entity Recognition can be used for financial news analysis;
financial institutions can use NER to extract key information like
company names, stock symbols, and financial figures from news
articles, enabling quicker and more informed decision-making in
trading and investment.

Named Entity Recognition is also used in Intellectual Property
Management; law firms and businesses can use NER to identify
specific entities like patent numbers, inventor names, and
technology terms from legal documents, helping them manage and
analyze their intellectual property portfolios more efficiently.
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Moving on to the next NLP task, which is Machine Translation,
which is the process of automatically converting text from one
language to another using NLP algorithms.

Machine Translation is used in Global Customer Support;
companies can use Machine Translation to provide real-time
support to customers in multiple languages, broadening their
customer base and improving user satisfaction.

Machine Translation is also used in Cross-Language Collaboration;
multinational corporations can use Machine Translation to
facilitate communication between employees who speak different
languages, enabling more efficient collaboration across
departments and regions.

The final NLP task is Question-Answering Systems, which use NLP
techniques to understand user queries and provide relevant
answers or information based on a given text or knowledge base
quite often through customer service chat bots, which can be
frustrating to use at times, but they can save companies a lot
money. Companies can implement Al-powered chatbots to handle
frequently asked questions and provide instant assistance to
customers, reducing the workload on human support agents and
improving response times.

Another example of Question-Answering Systems is an Internal
Knowledge Base; businesses can use Question-Answering Systems
to create an intelligent internal knowledge base that helps
employees find answers to their questions quickly and efficiently,
streamlining operations and improving productivity.

The bottom line is that by understanding which tasks make up NLP
and how they can be used in business, you’re able to have a clearer
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picture of Al’s possibilities in your company's functions so we can
spend more time in innovation and less time on more mundane
operational tasks.
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[A/B] Al Hardware and Infrastructure:
Enabling Scalable and Affordable Al
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Let’s discuss Al hardware and infrastructure and enabling scalable
and affordable Al, as well as providing some examples so that we
can fully understand the technology.

Running Machine Learning models in production involves many
costs, including hardware expenses, energy consumption, data
storage, and cloud service fees, as well as costs related to
maintenance and support.

In terms of Accessible Computing Power, many organizations opt
for cloud-based services for Al, like Amazon Web Services, Google
Cloud, or Microsoft Azure, in order to access powerful computing
resources without the upfront investment in hardware.

The aforementioned Cloud service providers offer pay-as-you-go
pricing models, with costs depending on the type and number of
instances, storage, and data transfer.

We have to be mindful though because using specialized instances
with GPUs or TPUs, which we will explain in a moment, can
increase the cost significantly compared to standard instances with
CPUs.

The availability of powerful and cost-effective computing
resources, such as GPUs, CPUs, TPUs and cloud computing services,
has made it easier to train and deploy Al models on a large scale.
These resources enable faster processing and reduced training
times, making Al more affordable and accessible to a broader
audience.

GPUs stands for Graphics processing Units. GPUs were used mainly
for 3D graphics in video games for example, but GPUs are so good
at parallel computing, that they are used a lot with Al.
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TPU stands for Tensor Processing unit, which was invented by
Google for use in Al and in other applications. The great thing about
TPUs is that they are designed in a way to use less processing power
than GPUs or CPUs. A TPU can be used with Google Cloud services,
which is Google's version of Amazon Web Services, meaning cloud
computing.

Interestingly Google has created a completely free and open source
library to help us develop Al algorithms called TensorFlow. But to
get its full capacity, you needed to utilize it with TPU hardware. This
model worked at the beginning, while TensorFlow was the only
library used for that type of programming. Now that we have
multiple instances of them, completely for free, most companies
today are using GPUs and other services, getting really similar
performance, for less money.

CPUs are not as efficient with Al when compared to GPUs and TPUs,
although CPUs can still be used for smaller-scale Machine Learning
projects and basic data processing tasks.

The great thing about the many cloud computing Al offerings today
is the competition that creates accessible and cheap computing
power for all of us. Even a small startup can use cloud-based
computing resources to develop and deploy their Al-driven
solutions, much cheaper than before.

For example, if a company were to create a recommendation
system for their e-commerce site, they could do it simply by
registering on Amazon or Google’s cloud platforms, uploading their
data and training their algorithm - without investing in expensive
hardware.
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Similar to cryptocurrency mining, a large expense with Al is Energy
Consumption; running Machine Learning models, particularly Deep
Learning models, requires a considerable amount of power. If
you're running the hardware on-premise and not renting from the
cloud, you should factor in energy consumption costs. For cloud-
based services, these costs are generally included in the instance
pricing.

Another expense to be mindful of is Data Storage and Transfer
prices; storing and transferring large datasets can be costly,
particularly when using cloud services. Providers usually charge for
storage in GB per month and data transfer in GB transferred in and
out.

Software and Platform Licenses is another expense to consider.
While many Machine Learning libraries and frameworks are open-
source and free, some commercial software or platforms may
require a license fee. These fees can range from a one-time
purchase to a recurring monthly subscription.

What has also helped to enable scalable and affordable Al is Open-
Source Software and Libraries. The growth of often free open-
source Al and Machine Learning frameworks and libraries, like
TensorFlow and PyTorch, provide accessible tools for researchers
and developers to create and share Al models. These resources
accelerate innovation, reduce development costs, and create a
collaborative environment in the Al and Machine Learning
community.

The amazing thing about open source software and libraries is that
a company can leverage open-source Al and Machine Learning
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libraries to build custom Al solutions for their specific needs, such
as a fraud detection system for their financial transactions.

We can’t forget about Maintenance and Support. Once a model is
put in the hands of our users, we have to monitor it and maintain
it. These activities drive organizational costs up and they generally
include the underlying infrastructure, and sometimes, dedicated IT
personnel to manage these tasks.

There are many ways to spend money when we work on Machine
Learning projects that are non maintenance based, and the
amazing thing is that these costs are constantly going down. In the
recent developments in new algorithms and techniques, training of
large scale algorithms is becoming cheaper and faster and with the
rising number of researchers and engineers in the Al community,
we constantly see new approaches being tried, explored and
tested. All of that is helping us and businesses to drive our costs
down, while improving performance.
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[A] AutoML and Transfer Learning
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Over the past few years, we have seen many approaches on saving
time and money when it comes to Machine Learning projects. The
two most applied techniques today are AutoML and Transfer
Learning.

When a Machine Learning project starts, we have a goal that we’d
like to achieve, and if we are lucky, we have a dataset prepared.
However, in many cases, we don’t have a clue what algorithm will
be the ‘winning” one when it comes to the goal you set. So, the
standard part of any Machine Learning and Al project is to find that
algorithm through trial and error.

Engineers sit down and often apply more than 1 algorithm to their
data. Then they get results and try the next one until they find
something that works. Sometimes when we look at data and we do
a Linear Regression Analysis, for example, there could be massive
outliers in the data that we can consider removing.

This process of finding the best algorithm can last anywhere from
a few days to a few months!

This is where our first automation comes into play which is called
AutoML.

AutoML is a process that automates the development and
deployment of Machine Learning models. It involves using Al
algorithms and techniques to automatically select the best model
architecture which is called Automatic Model Selection. This
process automatically evaluates and selects the most suitable
Machine Learning algorithm for a given problem or dataset, based
on performance metrics and a goal or goals that you set.
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The AutoML process also optimizes what are called
hyperparameters, which controls the learning process. This is
called Hyperparameter Optimization. AutoML can search for the
optimal combination of hyperparameters for a given Machine
Learning model, improving its performance and reducing the time
and effort required for manual tuning.

The AutoML approach democratizes access to Al, allowing both
non-technical users and engineers to harness the power of
Machine Learning without requiring extensive expertise or
extensive understanding of advanced mathematics. AutoML
streamlines model development, reduces time and effort, and
makes it easier to create and deploy effective Al solutions across
various domains.

AutoML is still far from perfect and if we had to choose between
using AutoML and building something ourselves, we would go for a
custom solution. The AutoML techniques are great as a starting
point or for businesses that can’t afford hiring internal or external
ML teams.

There are several AutoML platforms that we can use such as GCP,
AWS, H20, Databricks and others. Today, most of these solutions
perform equally good, the only question is what tech stack you
have and how to integrate this into it.

Another technique used to help businesses in developing state of
the art Machine Learning solutions is called Transfer Learning. Big
companies such as Google, Microsoft, Amazon, IBM and OpenAl
are training huge models for months in their datacenters and open
sourcing some of them for us to use. These models are trained on
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general purpose data, with a goal to learn basic constructs like
language, shapes, sizes etc.

Then, we can take these models and adjust them to work on our
specific problems in our companies. And instead of training those
models for months, we need just a couple of hours to train it on
our custom data!

For example, customer service departments can use a pre-trained
language model such as ChatGPT and adjust it with their own
domain-specific data, creating a custom Al chatbot that can
efficiently handle customer inquiries and provide accurate
information.

In summary, by using Transfer Learning, both casual users and
businesses can develop effective Al solutions more efficiently and
with fewer resources, making it a valuable approach for a wide
range of applications.
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[A/B] Al's Role in Different Industries,
Government and Society
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Let’s discuss Al’s role in different industries and in government and
society in general, so we have a full spectrum understanding of Al’s
capabilities and possible contributions in various industries.

Let’s start with Al’s role in the Job Market and Automation: Al
automates tasks and processes, increasing efficiency and reducing
labor costs. While it may displace some operational oriented
repetitive jobs, it also creates new opportunities and demands for
skilled professionals in Al and in related fields.

Many people are worried that Al will replace our jobs, but one way
to look at it is in the 1980s when robots helped car manufacturers
and production line employees were retrained to do other tasks.
There is this concern that Al will replace too many of our jobs.
However, we always adapt.

Historically during the industrial revolution, people were worried
that they would lose their jobs and the same thing happened with
robotics in many industries. The great thing about technology and
Al is that we can now spend more time on R&D and less time on
G&A meaning general and administrative tasks.

Next up we have Personalized Shopping Experiences: Al enables
businesses to provide personalized experiences by analyzing user
behavior and preferences, leading to increased customer
satisfaction, loyalty, and sales.

In terms of Healthcare and Diagnostics: Al improves healthcare by
aiding in diagnostics, drug discovery, personalized medicine, and
remote patient monitoring, ultimately enhancing patient outcomes
and reducing healthcare costs.
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Just like how Intuitive Surgical has helped with robot based
surgeries, Al can really help us when it comes to diagnosing
ilinesses when it comes to analyzing symptoms.

In terms of Education: Al can be used to create personalized
learning experiences, an adaptive curriculum, and intelligent
tutoring systems, revolutionizing the way we learn and teach.

Next up we have Transportation and Mobility: Al powers
autonomous vehicles and smart transportation systems, improving
traffic management, reducing accidents, and optimizing logistics.

In terms of Finance and Banking: Al streamlines various financial
processes, including fraud detection, risk assessment, credit
scoring, trading, and investment management.

Moving on to Agriculture and the Environment: Al helps optimize
farming practices, monitor crop health, yields, and manage
resources more efficiently, contributing to sustainable agriculture
and environmental conservation.

Next up we have Smart Cities and Infrastructure: Al enables better
management of urban resources, energy consumption, and public
services, leading to more sustainable and efficient cities. Al can also
help to reduce traffic accidents and help us to spend less time
commuting, which is great for the environment and for our social
lives.

In terms of Ethics and Governance: Al raises ethical concerns, such
as data privacy, fairness, and transparency. It's essential to develop
guidelines and regulations to ensure responsible Al development
and deployment.
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Moving on to Research and Innovation: Al accelerates scientific
research and discovery across various fields, from climate modeling
to drug discovery and material sciences.

Next we have the Entertainment and Media sector: Al is
transforming the way we create, consume, and distribute content,
enabling personalized recommendations, content generation, and
advanced visual and audio effects.

Lastly, Customer Service and Support: Al-powered chatbots and
virtual assistants streamline customer interactions, reducing
response times and enhancing the overall customer experience.

These roles showcase how Al is shaping society and the economy,
driving innovation, and enhancing various aspects of our lives.
However, it's crucial to address the potential challenges and ethical
considerations to ensure Al benefits everyone and contributes to a
more equitable and sustainable future.
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[A/B] Challenges and Limitations of Al
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Al is very helpful and can achieve many things, however there are
many challenges and limitations that Al faces. Here are 9 challenges
with Al:

First of all we have Data Quality and Quantity: Al models rely
heavily on data for training and making predictions. Inadequate or
poor-quality data can lead to biased or inaccurate results, limiting
the effectiveness of Al systems. Also one or a few data points do
not make a trend.

The second challenge with Al is Bias and Fairness: Al models can
inherit biases present in the training data or in the design of the
algorithms, leading to unfair treatment of certain groups. Ensuring
fairness in Al systems is a major challenge that requires addressing
both data and algorithmic biases.

Third, Explainability and Transparency: Many Al models, especially
Deep Learning models, act as "black boxes," making it difficult to
understand how they arrive at their decisions. This lack of
explainability and transparency can hinder trust and adoption of Al
systems, particularly in sensitive domains like healthcare and
finance.

The fourth challenge is Privacy and Security: Al systems often
require access to large amounts of personal and sensitive data,
raising concerns about privacy and data protection. Ensuring data
privacy and security while leveraging Al is a crucial challenge.

The fifth challenge is Generalization and Adaptability: Al models
often struggle to generalize their learning to new, unseen data or
adapt to changing conditions in real-time. Developing Al systems
that can robustly handle new situations and adapt to dynamic
environments remains a challenge.
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The 6th challenge is Computational Resources: Training large Al
models can require significant computational resources, leading to
high energy consumption and costs. Developing more efficient
algorithms and optimizing Al hardware is essential to make Al
accessible and affordable for a wide range of applications.

The 7th challenge is Regulation and Governance: Al's rapid
advancement and widespread adoption necessitate appropriate
regulations and governance structures to ensure ethical and
responsible development and deployment. Balancing the need for
innovation with ethical considerations and public safety is a
complex challenge. | think that all governments and large
corporations in the future will have a department of Al ethics or a
C level Al ethics job function.

The eighth challenge is Human-Al Collaboration: Integrating Al
systems with human workflows requires seamless collaboration
between humans and Al, ensuring that Al complements human
skills and expertise. Designing Al systems that can effectively
collaborate with humans and augment their capabilities is a key
challenge.

Lastly, number 9 we have Long-term Consequences: Al's long-term
societal and economic impacts are difficult to predict. Addressing
potential negative consequences, such as job displacement,
inequality, and social disruption, requires careful planning and
foresight. Warren Buffett is famous for being long term focused
and he has stated that once we open pandora’s box with Al, there
is no going back.

In summary, while Al has shown tremendous potential in various
applications, it also faces several challenges and limitations.
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Addressing these issues is crucial for the responsible development
and deployment of Al systems, ensuring that Al benefits society as
a whole and contributes to a more equitable and sustainable
future.
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[A/B] Job Positions in the Data World
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There are many positions a person can have in the data world, let’s
explore all of them:

First of all we have the Data Analyst: A Data Analyst is responsible
for collecting, processing, and interpreting data to help businesses
make informed decisions. They use tools like Excel, SQL, and
Tableau to analyze data, generate reports, and identify trends and
patterns.

For example, a Data Analyst at a retail company may analyze sales
data to identify the best-selling products and make
recommendations for inventory management.

Next up we have the Data Scientist: Data Scientists apply statistical
analysis, Machine Learning, and advanced algorithms to extract
insights from large datasets. They often work with programming
languages like Python or R and leverage tools like TensorFlow or
Hadoop.

For example, a Data Scientist at a healthcare organization might
develop a predictive model to identify patients at risk of developing
a specific medical condition, enabling early intervention and
treatment.

The 3rd job or position in the data world is a Machine Learning
Engineer: Machine Learning Engineers design, build, and deploy
Machine Learning models for various applications. They work with
programming languages, frameworks, and libraries specific to Al
and ML, such as Python, TensorFlow, PyTorch, and Keras.

For example, A Machine Learning Engineer at a finance company
could create a fraud detection system to analyze transactions and
identify suspicious activity in real-time.
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Number 4 we have the Data Engineer: Data Engineers build and
maintain the data infrastructure required for data processing,
storage, and analysis. They work with databases, data warehouses,
extract transform and load processes which is also called ETL
processes - ETL stands for Extract, Transform and Load. Data
Engineers also work with big data technologies like Hadoop, Spark,
and Apache Kafka.

For example, a Data Engineer at an e-commerce company might
design a data pipeline to ingest and process user behavior data,
enabling the data science team to analyze customer preferences
and personalize recommendations.

Moving onto number 5, which is the Business Intelligence or BI
Analyst: Bl Analysts use data visualization tools, such as Tableau or
Power BI, to create reports and dashboards that help businesses
track their performance and make data-driven decisions.

For Example: A Bl Analyst at a marketing agency may develop a
dashboard that visualizes the effectiveness of various marketing
campaigns, allowing the team to allocate resources more
effectively.

Number 6 we have the Database Administrator also called the DBA:
DBAs are responsible for managing and maintaining databases,
ensuring data integrity, security, and performance. They work with
database systems like MySQL, Oracle, or Microsoft SQL Server.

For example, A DBA at an insurance company might optimize
database performance to ensure that customer data can be
accessed quickly and efficiently by the company's software
applications.
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Lastly, number 7 we have the Data Architect: Data Architects
design and implement data models, structures, and data
integration solutions that enable efficient data storage, analysis,
and reporting. They work with data warehouses, data lakes, and
various database technologies.

For Example: A data Architect at a logistics firm could create a data
model that captures information about shipments, routes, and
delivery times, enabling better route optimization and resource
allocation.

In conclusion, there are many job positions in the data world, each
with a unique set of skills and responsibilities. These roles often
work together to collect, process, analyze, and leverage data to
drive business growth and make informed decisions. By
understanding the different roles in the data landscape, you can
better identify the right career path for your interests and skillset
or better understand who to hire to help you take your company
to the next level.
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SECTION 3: CHATGPT
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[A/B/C] Introduction to ChatGPT (What, Why
and How of Section 3)
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Welcome to Section 3 where we discuss ChatGPT and Prompt
engineering!

In terms of the what, why and how of section 3, let’s kick it off with
the what. What are we going to learn together? We will learn the
most important prompt engineering techniques so that we can
learn how to get the most value out of large language models, such
as ChatGPT.

Prompt Engineering is an Artificial Intelligence term used when
discussing Natural Language Processing (i.e., asking an Al product a
guestion). Here in section 3 we discuss ChatGPT and then in section
4 we discuss ChatGPT plugins and then in section 5 we discuss
alternatives to ChatGPT including Google’s Bard Al service and
Microsoft’s Bing Chat Al service.

Moving on to why, why is it important to start the prompt
engineering section with ChatGPT? Because ChatGPT is used in
Microsoft’s Bing Chat service and the T in ChatGPT was actually
developed by Google. GPT stands for Generative Pre-Training
Transformer.

Lastly How? How are we going to learn about ChatGPT here in
section 3?7

Each chapter will be very practical. We will jump to the ChatGPT
interface and prompt it together and talk about the results we
observed from our prompts.

Please use the following link for more than 1000 ChatGPT prompts
that we created for you that you can download and use:
https://drive.google.com/drive/folders/15KxXjyRTIYf2SU63 uUBs

xgS0U6bVesl
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| hope you are as excited as we are to go over these methods and
learn together how to improve your business with new Al models
and text!
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[A/B/C] Introduction to Prompt Engineering
(Basic and Advanced Prompts)
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When you think of an Al model, imagine that it is a high-
performance car. Just like how a car needs a driver to guide it, an
Al model needs prompts - meaning the right instructions that
enable it to produce the output you want.

But what makes Prompt Engineering so vital? Simple - it's about
guality and efficiency.

Let’s take a look at the difference of quality between a basic
prompt and an advanced prompt with a few techniques covered in
this section.

First if you were to type the following prompt in ChatGPT, your
response would be vague and not that helpful [EXAMPLE 1]:

“Create a marketing plan for an e-commerce platform selling
shoes.”

Now if you typed the following more advanced and less vague
prompt, then the results from ChatGPT would be incredibly helpful
[EXAMPLE 2]:

“You are a senior marketing manager that helped many e-
commerce platforms launch new categories and products. You are
going to create a full marketing plan for my e-commerce business
that sells only shoes. Our shoes are for summer only since our
biggest markets are California and Florida. Create a full marketing
plan that covers offline and online marketing. Output can be in
markdown and make sure to ask questions if you need more
information from my end. Got it?”

The difference between a poorly crafted prompt in EXAMPLE 1 and
a well-engineered one in EXAMPLE 2 is unbelievable. This can mean

68



The Complete Artificial Intelligence Book

the difference between a chatbot that confuses customers and one
that has much more immersive and useful results.

From customer service to content creation to predictive analytics,
a well-crafted prompt drives the Al to deliver accurate and
contextually fitting responses. This, in turn, boosts efficiency,
improves customer satisfaction, and can even provide a
competitive edge.

So, how can you get good at prompt engineering? It's part
knowledge of your Al's capabilities, part understanding of your
task's requirements, and a lot of experimenting and refining. And
to get you up to speed, in this section, we will cover all the prompt
engineering techniques that you will need to help your business
and your career.
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[A/B/C] ChatGPT User Interface and Account
Setup
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Before we can actually use ChatGPT, we need to create an account
and understand the interface. If you already have an account setup,
then please skip this chapter. Thanks.

First let’s go to this website here [https://chat.openai.com/). Then

click the signup button.

You'll now see a sign-up form. Fill it with your email, create a
password, agree to the terms, and click on 'Create Account'. It will
ask you to provide your phone number to check that you are not a
spamming account.

Below is the ChatGPT interface. It's pretty intuitive. The main
window on the right side is where your conversation with ChatGPT
takes place.

° ® cracer

> C @ chatopenai.com/

New chat

Webcast FOMC & Al
Next-Level Career Boost
Lex Fridman podcast search
Kansas Properties Under Va
LA to NYC Flights

C++ Bootcamp Search

Complex Roots & Graph GPT-4 currently has a cap of 25 messages every 3 hours.

Top 30 Stock Winners

. Chris Haroun ChatGPT ma accurate information about people, p

You can start by typing a message in the “Send a message” box, per
the image above. Then click the send paper airplane looking
graphic on the right side of the Send a message box. Then you'll see
the Al's response appear.
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You'll notice that ChatGPT can handle a wide array of prompts,
from answering questions to writing content.

On the left hand side of your screen, you have the history of
chatting sessions you had with ChatGPT. If you are interested in
continuing some older discussion, just click on it.

Per the image below, if you click on your name in the bottom left
hand corner you can access the Settings. In Settings you can change
general settings like Dark/Light theme, whether or not ChatGPT will
save or delete your previous chats and other beta features that you
might see. Please note these beta features are only available to
ChatGPT Plus accounts (which we will explain soon in more detail).

° @ cracer

> C @& chatopenai.com

New chat

Webcast FOMC & Al
Next-Level Career Boost
Lex Fridman podcast search
Kansas Properties Under Va
LA to NYC Flights

C++ Bootcamp Search

Complex Roots & Graph GPT-4 currently has a cap of 25 messages every 3 hours.

Top 30 Stock Winners

2 ChrisHaroun

Speaking of plans and subscriptions. You have two options - the
free version (currently GPT-3.5) and the plus version (currently
GPT-4) that costs $20 per month.
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The main difference between the free version and the plus version
is the access to the latest ChatGPT model and with the plus version
you also get beta features, like plugins (covered in section 4) and
browsing.

A great feature with the plus version is priority access. If you have
a free account, there is a higher chance that you’ll have higher
waiting times. We will discuss many more differences between the
free and plus accounts later in this section and in section 4.
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[A/B/C] Important Problems/Issues with Using
ChatGPT
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At many universities, when students submit homework using any
prompt engineering product like ChatGPT, the professors won’t
accept the homework. There are potential copyright issues too if
you use any prompt engineering products like ChatGPT, so please
be careful as we don’t yet know what the copyright issues will be
when the copyright and intellectual property rights courts or legal
system changes.

Also quite often ChatGPT is “confidently wrong” meaning because
the grammar and paragraph and sentence construction seems
perfect, we just assume that the content is correct. Please always
fact check everything, especially numbers.

ChatGPT is great for business research and idea generation and for
helping us with personal or career decisions. You can ask ChatGPT
to turn any of your career or business model perceived weaknesses
into a strength. Lawyers use ChatGPT for this too. In fact ChatGPT
can pass the bar.

Lastly, before your next interview, ask ChatGPT to explain why your
biggest perceived weaknesses are strengths! : )
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[A/B/C] Your First Prompt Exercise -
Directional Prompting
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Before we start exploring any techniques on how to improve
prompting and our results, it's important to try algorithms
yourselves. A great way to learn is by trial and error.

Let’s discuss improve our prompting skills and which can lead to
better results. The first technique of prompting is called Directional
or Instructional prompting. These types of prompts are designed to
give clear and concise directions to large language models like
ChatGPT. We will discuss this below.

Let's look at our first example and if you want to type Prompt 1a
below into ChatGPT. Please note, if you type the same prompt and
submitted it a few times, ChatGPT will likely change the answers a
bit each time you submit a prompt:

Prompt 1a:
List five programming languages and their primary use cases.

Prompt 1la is quite vague and might lead to different
interpretations by users. Let's improve it by making it more
directional:

Prompt 1b:

Provide a list of five programming languages used in web
development and explain the primary purposes for which they are
commonly used.

With the second version of this prompt, we gave it a much
narrower subset to work with and we were more descriptive on
what we would like it to achieve.
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Another technique to be descriptive is to utilize another prompting
technique called Output Formatting. It's quite simple, we specify
what is the format we would like it to generate for our outputs.

Prompt 1c:

Provide a list of five programming languages used in web
development and explain the primary purposes for which they are
commonly used. Generate outputs in the format: Programming
Language -> Utilization

In this chapter, we've learned about Directional meaning
Instructional prompting and how to create prompts that are clear
and concise. By providing clear instructions, we ensure that LLMs,
which stands for Large Language Models, understand what's
expected of them and can provide the desired information or
output.

A Large Language Model (LLM) like ChatGPT is trained using a
massive amount of text in order to provide value to the user (i.e.,
answering a ChatGPT questions or prompt).
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[A/B/C] Role Playing
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Let’s continue our adventure on making our prompts more efficient
and robust. Now we know that prompts should contain more
context and information to get better results. However, on its own
it's not as powerful as combining it with the technique discussed in
this chapter - meaning the concept of Roles.

When prompting an LLM like ChatGPT, at the beginning of the
prompt, we can add a part we call ‘system”™ prompt or a Role
prompt. Role prompt looks like this - You are a professional soccer
player, Act as a senior lawyer partner, etc.

Let’s enter this prompt now [do and wing analysis]. Role playing is
a powerful way to differentiate your skillset versus the competition
when meeting with a potential customer or employer.

Basically we are telling LLMs how we want it to act so that it can
produce more relevant results, as a person in that role would do.

Let’s use a simple prompt and then role-prompt to compare the
results.

Prompt 1a:

Create presentation slides on the 3 most innovative transportation
solutions for smart cities.

Prompt 1b:

You are an urban planner that helped with creating many smart
cities. Create presentation slides on the 3 most innovative
transportation solutions that can be implemented in smart cities.
No more than 3 bullet points per slide. Put a motivational quote
about smart cities on the second slide.
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By defining a role, we've given the Al more context and set
expectations for the quality and tone of the response.

Please note that we can start a prompt with “Act as a ...” and we
will get similar results as “You are a ... “.

There are many different ways to get value from role prompts and
luckily, there is a huge community exploring these results now.
Check out the link [https://github.com/mustvlad/ChatGPT-System-

Prompts]

To summarize, we've learned the importance of incorporating roles
into your prompts to guide the Al's response style and perspective.
By defining a role, you provide context and set expectations for the
guality and tone of the output.
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[A/B/C] Few-Shot Prompting
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Are you better at learning just by reading a theory driven book or
when you see a few examples? Many people like to get their hands
dirty and see a few examples, as they learn much quicker this way.

Similarly with LLMs, when we provide a couple of examples of
output that we want it to produce, it will keep doing that pretty
welll This technique is called Few-Shot prompting. And as a
variation to the topic, we have Zero and One Shot Prompting. The
only difference is in the number of examples we provide to it.

However, in our experience, the Zero Shot prompt, meaning the Al
has no prior examples to guide its response and may not produce
the desired results. Thus use Few Shot prompts for better and more
consistent results.

Let's look at our first example:
Prompt 1:

I'll give you a few examples of knowledge extraction and its
formatting, and you need to extract that information from all future
prompts.

1. Apple is the most valuable company in the USA.
Apple -> [COMPANY]

USA -> [COUNTRY]

2. Mario is the CEO of GE.

Mario -> [PERSON]

CEO -> [POSITION/TITLE]

GE -> [COMPANY]
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3. One of the largest countries in Europe is Germany.
Germany -> [COUNTRY]

By providing multiple examples, we're helping the Al understand
the pattern we're looking for in its responses. This can be
particularly useful for extracting specific information or formatting
the output in a certain way.

Let’s examine another example where Few Shot prompting
produces great results! Create a new chat and paste this prompt:

Classify the following movies based on their genres:
Titanic

A: Romance/Drama

The Dark Knight

A: Action/Crime

Inside Out

A: Animation/Adventure

The Shawshank Redemption

A: Drama/Crime

[Movie Title]

A:
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Now we have all the building blocks needed to create really
powerful prompts for basically any use case we need! Let’s take
what we learned so far and put everything under one prompt in the
chapter video and help us write promo emails!
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[A/C] Chain of Thought Prompting
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Chain of Thought prompting involves breaking down complex tasks
into smaller, connected steps that build upon each other. This
technique helps to maintain coherence in Al-generated responses
and ensures that the Al follows the desired thought process.

Let's dive into an example and see how Chain of Thought
prompting works in action.

Example:

You are the CEO of a tech startup, and you want to create a
comprehensive plan for launching a new product. Instead of asking
the Al to generate the entire plan in a single prompt, you can break
it down into smaller prompts that form a logical sequence.

Prompt 1:

As the CEO of a tech startup, outline the key steps involved in
launching a new product.

Prompt 2:

Based on the outlined steps, describe the target market and ideal
customer profile for our new product.

Prompt 3:

Taking into account the target market and ideal customer profile,
create a marketing strategy to promote our new product
effectively.
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Prompt 4:

Considering the marketing strategy, determine the necessary
resources and budget allocations to execute the plan.

By breaking down the task into smaller prompts, you ensure that
the Al-generated responses are coherent and maintain a logical
flow of thought.

Try pasting the aforementioned 4 chains of thought prompts into
ChatGPT to see the result.

Now, let's practice creating a Chain of Thought prompt for a
different scenario:

Scenario: You are a content marketing manager looking to write a
compelling blog post about the benefits of adopting electric
vehicles (EVs).

Prompt 1:

As a content marketing manager, provide an engaging introduction
to a blog post about the benefits of adopting electric vehicles (EVs).

Prompt 2:

Based on the introduction, list the top 5 benefits of electric vehicles
for consumers and the environment.
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Prompt 3:

For each of the listed benefits, provide a detailed explanation,
including facts and statistics to support the claims.

Prompt 4.

Write a convincing conclusion that encourages readers to consider
electric vehicles as a viable alternative to traditional combustion
engine vehicles.

In this chapter, we've introduced the Chain of Thought prompting
technique and demonstrated its effectiveness in guiding Al through
a sequence of connected ideas. By breaking down complex tasks
into smaller, logical steps, you can improve the coherence and
relevance of Al-generated responses.
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[A/C] In Style of Prompting
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Let’s discuss how to write text and get answers in the style of
another person. You might have seen online poems, speeches,
lyrics and emails written in the style of Joe Rogan, Barack Obama,
Eminem, Yoda or Luke Skywalker.

In most cases prompting in the specific style sounds is not that
useful, but we promise you, there are ways to use it in our day-to-
day work; let’s see how!

The first thing that we think when we mention this type of
prompting, is writing as another author, but that is just a part of it.
Style can be an emotional state as well! For example, re-write this
email in an enthusiastic tone. Or write something in a sad tone.
Some resources would call this emotional or tone prompting, but
since we are talking about the style of the output, we can put those
under the same umbrella.

Let's start with an example to see how this technique works:

Let’s check out if we can get an Eminem style of this promo email:

Example 1:

Rewrite the following email in the style of Eminem and make it
rhyme

Hey everyone,

Hope you're enjoying your week. Good news - spring is almost here,
and | bet you're excited for some sunshine and warmer weather ﬁ
In order to celebrate, I'm lowering the prices on all of my courses as
much as Udemy allows me (510-515) for the next 5 days.
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Click on any of the books below to check them out:
Please try the aforementioned prompt and have fun with this!
Here is another variation of this technique:

Re-write any email that | paste in here, in my style of writing. As a
reference | will provide 2-3 LinkedIn posts that | wrote [paste your
posts here]

Imagine creating targeted ad campaigns, and generating engaging
social media posts, and persuasive web copy, all with the help of
All

92



The Complete Artificial Intelligence Book

[A/C] Structuring Your Data & Using Tables
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Let’s use ChatGPT to extract and structure information from your
data. Extracting information in this way is useful when you, for
example, want to go through some text quickly and make a
presentation out of textual data.

Let’s take a simple example first with the following prompt to paste
in ChatGPT:

Extract information from the example and structure it into
markdown table:

Marko is working in the IT industry as a QA. He was living in
Belgrade, capital of Serbia, but after Covid, he moved to Thailand
to work remotely.

Now, this example was okay, but not perfect. Here is a description
of real graph taken from one of Luka’s papers. If you want, please
copy the italicized text below into ChatGPT:

The graph illustrates the Inflation Rate in Luxembourg from 2013 to
2023, showcasing the annual percentage change in the general
price level of goods and services. The graph reveals fluctuations in
the inflation rate over the years, with some distinct trends and
turning points.

According to information found on Trading Economics and STATEC,
in 2013, the inflation rate in Luxembourg stood at around 2.3%.
From that point, the rate experienced a downward trend,
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eventually dipping below 0% in 2015, indicating a period of
deflation. Following this period of negative inflation, the rate began
to rise again, fluctuating between 0% and 2% from 2015 until late
2021. This period of relatively low and stable inflation reflects
moderate price growth in the country.

In 2021, the graph showed a sharp increase in the inflation rate,
soaring from 0% to close to 8% by mid-2022. This spike indicates a
rapid acceleration in price growth, which can have various
implications for the economy and consumers' purchasing power.

As of the latest data point, the inflation rate in Luxembourg is
around 4.3%, reflecting a slight decrease from the peak of 8% in
mid-2022. However, the rate remains notably higher than the
relatively stable period between 2015 and 2021.

Extract information from this and store it in the table

Amazing right? Now we don’t need to read all this just to extract all
that information manually!
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[A/B/C] Text Summarization
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One more cool thing that we can achieve with ChatGPT and other
LLMs is content summarization. We can provide a big chunk of text
to it and just say - summarize this. The output is going to be much
shorter text containing only the main points from the original,
longer, text.

Using what we learned before with roles, we can craft a
summarization prompt like this:

You are your summarization bot. Any text that | provide to you
summarize it, and create a title from it. The output format should
be: SUMMARY: Text TITLE: Created title

And then provide text that you’ll like to be summarized.

Let’s take a part of Google’s blog on Future of Al. Please go to the
following link and paste it in ChatGPT to see the summarization
machine.

https://cloud.Google.com/blog/transform/ai-2030-andrew-

moore-five-areas-to-invest-in-ai

And there we have it! A bot that works for us to summarize any
text.

Before we finish this chapter, we’d like to point you to one more
way to prompt summarization to ChatGPT. Here is how to prompt
it in the same prompt with the given text:
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Summarize the given text. Summaries should be short and to the
point, capturing the main parts of the text.

[then paste your text into ChatGPT.

To summarize - pun intended - we covered a way to ask ChatGPT
to capture only the most relevant information from the given text
and provide a condensed, shorter version of it.

98



The Complete Artificial Intelligence Book

[A/C] Text Classification
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Similar to text summarization, we can use LLMs to perform text
classification. When you start thinking about this, the first question
is probably - where would we use such a task?

Well to your surprise, text classification is used quite often! In fact,
you are utilizing that feature daily without knowing! Spam detector
in your email is an example of that.

However, many other companies are utilizing text classification for
their day-to-day activities. For example, marketing companies are
utilizing this feature to perform sentiment analysis for brands. And
with that they can find how the general public perceives that
specific brand.

Let’s build a prompt that performs sentiment analysis and classifies
any given text as Negative, Positive and Neutral by pasting the
following italicized text into ChatGPT:

You are your sentiment analysis bot. Classify any text that | provide
into three classes Negative, Positive and Neutral. The output format
should be: [SENTIMENT]: Text

Now, we can provide any text, such as tweet and ChatGPT will
classify it into those 3 classes. Let’s test it out by pasting the
following italicized text into Chat GPT:

NVIDIA is a decent company to work for, but they definitely make
the best GPUs on the market right now! (A bit expensive though)
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And that’s it! We have our classification bot working for us! Of
course, you can play with this prompt and reorganize it so that you
can provide text directly within the prompt, as we did for
summarization.
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[A/C] Coding Generation
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In this chapter, we'll briefly explore how ChatGPT can be used for
code generation. Although we are not going to go deep into this
area, it is important to explore this capability of the model as well.

Let's consider an example of generating a simple backend using
Python with Flask. Keep in mind that the Al-generated code may
need to be modified and tested before deploying it in a real-world
project.

To create a code generation prompt, you can start with a directive
prompt like this:

Generate a Flask backend that has 3 endpoints - home page,
settings and settings-update (POST only) pages.

When you receive the response to the aforementioned prompt, It
looks pretty decent for the boilerplate code, we can definitely start
building on top of this. However, it's important to remember that
Al-generated code may not be perfect. Here are some key points
to consider when using ChatGPT for code generation:

Review and modify the code: Always review the generated code to
ensure it meets your specific requirements and modify it as
necessary.

Test the code: Conduct thorough testing to verify the code's
functionality, performance, and security, you can’t be secure
enough when it comes to your company’s IP, before deploying it in
your project.
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Use as a starting point: Al-generated code can be an Excellent
starting point or a source of inspiration for developers working on
real-world projects.

While ChatGPT can be a powerful tool for generating code, it's
essential for business professionals to understand its limitations
and the need for human oversight.

Now we know that ChatGPT can be used to generate parts of your
code, but it is definitely not there to replace a full-time developer
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[A/C] Additional ChatGPT Tips
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Now that you know how to write amazing, powerful prompts, we
want to give you a few extra tips/tricks that will help you in your
prompting journey.

The first one is very simple - continue. If ChatGPT just stops
responding, write continue and it will continue where it left of the
last time.

The next tip is two nice ways on defining the output format you can
get from ChatGPT:

1: Generate response in Markdown
2: Generate response in table format

Just add at the end of your prompt that you want output in
markdown or table format, and you’ll get it.

And that’s it! Happy prompting!
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SECTION 4: CHATGPT PLUGINS
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[A/C] Introduction to ChatGPT Plugins
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Welcome to section 4! So far we have discussed using ChatGPT as
a traditional Chatbot; we ask it for some information and
sometimes it returns sensible results, sometimes not so much.

Here in section 4, we take it to the next level. In terms of the What
and Why of Section 4, let’s kick it off with the what. What are we
going to learn? Well recently OpenAl - the creator of ChatGPT,
introduced another way to utilize their product and get additional
value by pairing it with functionality from other applications like
Zillow, WolframAlpha and others.

They introduced Plugins! Plugins allow us to interact with the
external world through language. For example, general ChatGPT
has an option to return only results that it was trained on, if we ask
something it doesn’t have info on, it will provide a generic message
saying it is not capable of answering that yet.

Moving onto why. Why are we going to discuss plug ins? Because
plugins allow ChatGPT to expand its reach and suddenly, it is not
limited to its knowledge from the training dataset, but external
data as well! Like the Zillow dataset or knowledge of mathematics
from WolframAlpha, or even all flight info from KAYAK!

OpenAl allowing companies to connect their product directly to
ChatGPT is like the moment that Apple introduced the AppStore
with iPhone. More and more companies will jump on the
opportunity to create a plugin for ChatGPT and suddenly, many
more people will be able to interact with it!
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[A/C] What are ChatGPT Plugins and How to
Get Them
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In the previous section, we talked about a lot about ChatGPT, and
we talked about prompt engineering. If you just rely on ChatGPT,
it's limited to the knowledge that it was trained on.

But what they did is really smart. They allowed other companies to
connect to ChatGPT and their products through something we call
plugins. Plugins is a way to not only use ChatGPT knowledge, but
also the knowledge of plugin tools such as Zillow, Kayak, Wolfram,
Alpha, and others using the ChatGPT text interface.

For now, plugins are only applicable to ChatGPT Plus as a kind of a
beta feature. So, it's not openly accessible to everybody, only for
paid members.

If you are a subscriber to ChatGPT4 (meaning the plus version), you
can access the plugins when you go to settings, per the image
below:

Settings

You will notice in the aforementioned image, that there are 2 beta
features to turn on. One is browse with Bing, and another one is
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plugins. Browse with Bing allows you to actually check the data
from the outside of ChatGPT using Bing Search.

The next step to use plugins (or browse with Bing) per the image
below, is to select GPT-4 and then select plugins (and/or browse
with Bing). We will come back to browse with Bing later. Please just
select plugins per the image below.

New chat
GPT-4
W

YouTube Script Critic Our most capable model, great for
tasks that require creativity and
Reasons to Learn Program advanced reasoning.

Flask Backend with Endpoir

Al Loves LLMs Default
Sentiment Analysis Reques Browse with L» Bing
Summarize and Title: Sumr # Plugins

Marko's Remote Work

User Request Rewritten

Discounted Courses by Sk

Launch New Tech Product GPT-4 currently has a cap of 25 messages every 3 hours.

(m]
(=]
P
[m]
P
=]
]
(=]
P
(]
=]

Tech Startup Product Launc

- Chris Haroun

Next step is if you don’t have any plugins installed, then please click
on no plugins enabled per the image below:
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New chat

YouTube Script Critic

Reasons to Learn Program

Flask Backend with Endpoir

Al Loves LLMs

Sentiment Analysis Reques

Summarize and Title: Sumn

Marko's Remote Work

User Request Rewritten

Discounted Courses by Sky

Launch New Tech Product

U 0D U D U U U U D U D

Tech Startup Product Launc

Chris Haroun

New chat

YouTube Script Critic

Reasons to Learn Programi

Flask Backend with Endpoir

AlLoves LLMs

Sentiment Analysis Reques

Summarize and Title: Sumn

Marko's Remote Work

User Request Rewritten

Discounted Courses by Sky

Launch New Tech Product

U 0D U D U U U U U U D

Tech Startup Product Launc

Chris Haroun

GPT-4

No plugins enabled v

W

GPT-4 currently has a cap of 25 messages every 3 hours.

GPT-4

No plugins enabled v

Plugin store

¥

GPT-4 currently has a cap of 25 messages every 3 hours.

You can now search for and install plugins. For example, Zillow

allows you to interact with their housing market. Expedia’s plugin

will allow you to find trips, plan trips, and so on. And that's the

power of plugins, allowing you to, with simple to use the

knowledge of these tools and get their data into your prompting

session.
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You can install as many plugins as you like. In the next few chapters,
we will explore how to use different plugins.
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[A/C] Browsing with ChatGPT
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In this chapter, we will explore the first plugin developed by OpenAl

themselves and that is for browsing with Bing. Per the image below,

using GPT-4 select browse with Bing.

New chat

YouTube Script Critic

Reasons to Learn Programr

Flask Backend with Endpoir

Al Loves LLMs.

Sentiment Analysis Reques

Summa d Title: Sumr

Marko's Remote Work

User Request Rewritten

Discounted Courses by Sk

Launch New Tech Product

U 0 U 0D U U U U U U U

Tech Startup Product Launc

. Chris Haroun

& chat.openal.com

Our most capable model, great for
tasks that require creativity and
advanced reasoning.

Default

Browse with 1> Bing

W
Plugins

GPT-4 currently has a cap of 25 messages every 3 hours.

ccurate information about

Per the image below, when you use this plugin, it actually goes and

tries to find information from outside the ChatGPT.

New chat

New chat )

YouTube Script Critic

Reasons to Learn Programr

Flask Backend with Endpoir

Al Loves LLMs

Sentiment Analysis Reques

Summarize and Title: Sumn

Marko's Remote Work

User Request Rewritten

Discounted Courses by Sky

[m]
(=]
(=]
=)
(=]
(=]
[m]
=]
(=]
=]
(=]

Launch New Tech Product

. Chris Haroun

o}

& chat.openal.com

Write a script for a YouTube video on top stock investments in
the last 30 years. Consider annual return and other parameters.
User internet as a source

Reading conter

Searched Bing: “top performing stocks last 30 years”
Clicked on: wwwKiplingercom &

= Reading content
Scrolling down

= Reading content

4 Thinking.

O Stop generating

ChatGPT may produce inaccurate information about
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Then, per the image below, when you receive a response, you can
mouse over to see the source of the response.

& chat.openal.com
IMEasured Not JUSt Py MNEIr SNAre Price CNANges DUL Py e weain
+ Newchat they've created, which takes into account things like dividends

and share repurchases.”

New chat 200 Host: "Kicking things off at number 30 is Nvidia. This

powerhouse in the tech industry has created a wealth of $309.4
YouTube Script Critic billion with an annualized dollar-weighted return of 27.5%. Nvidia

is known for its graphics processing units, which have found a
Reasons to Learn Programr
wide ranae of applications from gaming to artificial intelligence

Flask Backend with Endpo wwwiiplingercom & ; contributing to the company's recent meteoric

nsew

Al Loves LLMs.

[Transition slide: "Walt Disney"]
Sentiment Analysis Req

st o s i
o e e S Host: "Moving on to number 29, we have Walt Disney. Having
created wealth of $3116 billion with an annualized dollar-

Marko's Remote Work weighted return of 10.6%, Disney's adaptability to an ever-

changing media landscape has been key toits outsized returns
User Request Rewritten
O Stop generating
Discounted Courses by Sk Bg o

[m]
[m]
=]
[m]
[m]
=]
=)
(=]
[m]
(=]
=]

Launch New Tech Product

Chris Haroun ChatGPT may produce inaccurate information abe
Open “https://www Kiplinger.com/investing
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[A/C] Wolfram Plugin for ChatGPT
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As previously mentioned, go to the plugin store, but this time
please search for and the Wolfram Alpha Plugin, which is an
incredible mathematics tool.

Per the image below, once you have installed the plugin, please
make sure to select it.

New chat

No plugins enabled
Top 30 Stock Winners

YouTube Script Critic #% Woifram
Reasons to Learn Programr 2 Zilow
Flask Backend with Endpoir Wolfram

Plugin store
Al Loves LLMs
Sentiment Analysis Reques
Summarize and Title: Sumn
Marko's Remote Work

User Request Rewritten

Discounted Courses by Sky GPT-4 currently has a cap of 25 messages every 3 hours.

=)
[m]
(=]
(=]
=]
(=]
[m]
=]
(=]
=)
[m]

Launch New Tech Product

% Chris Haroun

You can select up to three different plugins for one chat session.

Per the image below, you can ask the plugin to do virtually any
math problem, as shown in the image below.
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& chatopenai.com
i Model: PI 1S . abled pl 1S!
- & Model: Plugins + Enabled plugin

Solve 4x"2 +5x + 6 = O step by step with graphs

ComplexRoots &Gr Z () @

Top 30 Stock Winners
Used Wolfram v

YouTube Script Critic
Reasons to Learn Programr
Flask Backend with Endpoi

ALl e The sum of the roots is — 5 and the product of the roots is 3

Sentiment Analysis Reques , )
Here is a visualization of the roots in the complex plane:

Summarize and Title: Sumn

Marko's Remote Work

nerate response
User Request Rewritten

U 0D U D U U U U U U D

Discounted Courses by Sk

Chris Haroun may pt urate information about p

Now we can get graphs inside ChatGPT!

Per the image below, you can even ask the plugin to teach you
math, like linear equations.

& chat.openal.com
New chat

Using this plugin, teach me how to solve linear equations

ComplexRoots &Gr Z () @
Top 30 Stock Winners Sure, I'd be happy to help you understand how to solve linear

YouTube Script Critic equations.

Reasons to Learn Programr A linear equation is an equation of the form az + b = 0, where a

and b are constants and z is the variable we want to solve for.
Flask Backend with Endpoir

Here are the steps to solve a linear equation:
Al Loves LLMs

Identify the equation: The first step is to identify the equation
Sentiment Analysis Reque: i .
that you are trying to solve. For example, let's consider the

Summarize and Title: Sumn equation 3. 2=8.
Isolate the variable term: The next step is to isolate the
Marko's Remote Work variable term on one side of the sauation, You can do this by

User Request Rewritten

(=]
=)
=]
(=]
(=]
(=]
(=]
(=]
=)
(=]
(=]

Discounted Courses by Sk

Chris Haroun T may pr e urate information about p
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This is a bit of a niche plugin, but an amazing one that can help you
as a parent, for example, or for anybody that loves or wants to learn
about mathematics.
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[A/C] edX Plugin for ChatGPT
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If you're not familiar with edX, it's an amazing website for free
education. It allows for access to education from different
institutions like MIT, Stanford, and others to help you learn specific
topics like data science, mathematics, business, etc.

As mentioned earlier, search the plugins store in ChatGPT and
install the edX plugin.

The edX plugin allows you to search bootcamps, courses, lectures,
content materials, and everything present on their website. So, it's
basically search plugin.

Search aside, one thing that we found really useful using this plugin
for is creating your learning path. So, let's create a learning path
prompt and see what we can get with that. So here is the prompt
that we create:

Create a learning path for me to become digital marketing manager
in the next six months. | don't have any regular education degree as
a background.

The prompt and results are shown in the 2 images below.
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& chat.openal.com

New chat

Create a learning path for me to become a digital marketing
C#++Bootcamp Sear 2 () "~ manager in the next 6 months. | don't have any regular education
degree as a background
Complex Roots & Graph

Top 30 Stock Winners

Used edX

Used edX

YouTube Script Critic

Reasons to Learn Programi

Flask Backend with Endpoir Used edX
Al Loves LLMs T——
Sentiment Analysis Reques

Summarize and Title: Sumr

O Stop generating
Marko's Remote Work L) <

U 0D U D U U U U U U D

User Request Rewritten

Chris Haroun ChatGPT may

Pyep——
L
Used edX v

Here is a learning path for you to become a digital marketing

New chat

C++BootcampSear Z (1, @
manager in the next 6 months:

Complex Roots & Graph
Digital Marketing Strategy by Indian Institute of Management
Top 30 Stock Winners Bangalore: This course will help you understand the strategic
and tactical nature of digital marketing, describe the
YouTube Script Critic
customer journey in the digital context, measure to manage
Reasons to Learn Programr digital and social media campaigns, comprehend frameworks
to develop marketing plans, and appreciate practical insights
Flask Backend with Endpoir = P
from industry experts. Course Link
AlLoves LLMs ). Fundamentals of Digital Marketing by The University of

Maryland, College Park: This course will give you an
Sentiment Analysis Reques

ungerstanding of how the digital economy works and develop

O — the critical insights necessary to succeed in e-commerce and
digital and social | - Link
5 ] eresponse
Marko's Remote Work Online Advertisin

U 0 U 0D U U U U U U O

User Request Rewritten

Chris Haroun ChatG accurate information about p

As you can see it built a pretty comprehensive learning path,
starting with the digital marketing strategy, fundamentals of digital
marketing, online advertising and social media, etc, which is
amazing!

124



The Complete Artificial Intelligence Book

[A/C] KAYAK Plugin for ChatGPT
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The third plugin that we are going to cover in this section is Kayak,

which is a website for searching for flights, hotels and more. If you

install the Kayak plug in, make sure to select it and unselect other

plugins.

Per the image below, we wrote a prompt saying:

Get tickets from LA to NYC, end of July, 3 week stay, 4 adults

New chat

LAtoNYCFlights Z & @
C++ Bootcamp Search
Complex Roots & Graph

Top 30 Stock Winners

Flask Backend with Endpoir
Al Loves LLMs
Sentiment Analysis Reque

Summarize and Title: Sumn

[m]
[m]
[m]
=)
[m]
[m]
[m]
[m]
[m]
[m]
=]

Marko's Remote Work

Chris Haroun

ins « Enabled plugins: i

Get tickets from LA to NYC, end of )Ely, 3 week stay, 4 adults @

Used KAYAK v

Here are some flight options from Los Angeles to New York City
from July 31,2023, until August 21, 2023, for 4 adults:

Spirit Airlines: Non-stop flight from LAX to EWR. Departure at
8:32 PM on July 31and arrival at 5:20 AM on August 1. Return
flight from EWR to LAX at 7:00 PM on August 21, arriving at
9:59 PM. Total price: $229.

JetBlue: Non-stop flight from LAX to JFK. Departure at 4:20
PM on July 31and arrival at 12:49 AM on August 1. Return flight
from JFK to ONT at 7:40 PM on August 21, arriving at 10:42

The results were impressive, however, the prices were shown for
just 1 adult and not 4. As with all data results via ChatGPT, we have
to double check to see if it is correct.
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[A/C] Zillow Plugin for ChatGPT
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One plugin that we really find useful is Zillow, which is a website for
real estate, where people can put their houses on sale (usually
through real estate firms).

Zillow was one of the first companies that built a ChatGPT plugin
And what we can do with this is search properties that are currently
active on the market or have recently sold using ChatGPT.

After installing the plugin, you can ask very detailed real estate
guestions, per the following example that we tried:

Find 10 properties in Kansas under market value, with three
bedrooms, yard, close to school, and structure it in the markdown
table. Use Zillow plugin for this information.

And here is the result we received from this query:

New chat

Address
1621
Browniy).
LAto NYC Flights Ave

New chat

C++ Bootcamp Search

Complex Roots & Graph

Top 30 Stock Winners Andover $385000 | 4

YouTube Script Critic

Reasons to Learn Programr TS el
Sunny L
Flask Backend with Endpoir Thueenn

Al Loves LLMs

O Stop generating
Sentiment Analysis Reques

(=]
(=]
(=]
(=]
(=]
(=]
=]
(=]
(=]
(=]
(=]

Summarize and Title: Sumr

Chris Haroun

Per the image above, there are even hyperlinks to the properties in
the first column.
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SECTION 5: ALTERNATIVES TO
CHATGPT (BARD & BING)
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[A/C] Introduction to ChatGPT Alternatives
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Welcome to Section 5 where we discuss alternatives to ChatGPT,
including Google and Microsoft’s prompt engineering products.

The GPT in ChatGPT stands for Generative Pre-training
Transformer. In fact, Google invented the T in GPT, meaning
Transformer. So, the question is why didn’t Google release their
own prompt engineering product years ago?

The answer is the classic innovator’s dilemma because these Al
platforms can cost literally $100 billion dollars to create and they
are expensive to maintain, which is why we pay to use advanced
ChatGPT features.

Some Wall Street analysts estimate that if Google released their
own ChatGPT-like product years ago, then it would hurt Google’s
Operating Profits by about $30 billion per year. Finally, Google has
competition and we know that competition is a good thing for
consumers.

Let’s talk about the What and Why of Section 5. What are we going
to learn? We will learn how to use ChatGPT alternatives including
Bing Chat and Google Bard.

In terms of Why. Why should we learn about alternatives to
ChatGPT? Because there are certain features that ChatGPT
alternatives have that you might want to use in order to take your
career or your company to the next level.

Let’s get started demystifying alternatives to OpenAl’s ChatGPT!
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[A/C] Bard by Google
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When OpenAl announced ChatGPT and its partnership with
Microsoft, everyone started looking in Google's direction and
waiting patiently for their response to the matter. Google was
worried about their dominance in search as the Bing app actually
got more downloads than the Google app on iOS.

And a few months after the initial release of ChatGPT in late 2022,
what happened was in early 2023, Google released their first
version of generative Al model for text called - Bard.

Bard can do basically everything that ChatGPT can, but not at the
same level. Some things are better, and there are many things that
need to be improved.

Using Bard makes sense if you prefer Google’s data policies or if
you are already using Google’s tech stack, so the integration to your
products is much easier to accomplish if you are invested in Google
technologies.

If you want to test Bard, go to https://bard.Google.com/ and sign

up for testing with your personal Gmail account. Please note that
Bard is not yet available in all countries.

Once approved, from the link, you will be able to access the chat
box and start utilizing this product. After logging in, you will be at
the core dashboard that looks very similar to ChatGPT, per the
image below. There is a big text box in the middle and on the left
hand side of the screen we see settings and history.
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¥, I'm Bard, your creative and helpful collaborator. | have limitations and won't always get it right, but your feedback will help me improve.

Bard Activity Not sure where to start? You can try
FAQ
Updates

Help

The prompting part works the same as with ChatGPT, so if you
already went through the chapters regarding prompt engineering
techniques in section 3, then you are ready to use Bard.

The interface is slick, but per the query and image of the query
below, we do not see resources for the data.

Get me info about most profitable stocks in the last 30 years

© b + &8

Bard (Experinent
]

Reset chat 2 Get me info about most profitable stocks in the last 30 years Ve |
Bard Activity View other drafts v
£AQ ¥, Here are the 10 most profitable stocks in the last 30 years, ranked by total return:
Updates o n 30-Year Total Return Value of $10,000 investment
Help aze (AMZN) 168,921% $16.9 million

Pool Corporation (POOL) 49,989% $5 million

Apple (AAPL) 46,544% $4.7 million

Nvidia (NVDA!} a,40% $4.2 million

Costco (COST) $3.9 million

Walt Disney (DIS) $3.8 million

Enter a prompt here
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What we do like about Bard is, per the image below, we can see
there is the draft part; with no additional waiting, we can get
different versions of the text and get one that suits our needs best.

Bard (Experinent

9 Getme info about most profitable stocks in the last 30 years

Reset chat

Bard Activity

FAQ

Updates

Help Here are the 10 most profitable stocks in the last 30 years, based on their total return:
Stock 30-yr total return Value of initial $10,000 stake
Amazon.com Inc. (AMZN) 168,927% $16.9 milion
Pool Corp. (POOL) 49,989% $5 milion
Apple Inc. (AAPL) 46,544% $4.7 million

Nvidia Corp. (NVDA) 41,421% $4.2 million

Enter a prompt here

We encourage you to go and test it out in more detail, try
comparing results with the same prompt between ChatGPT and
Bard, so that you can decide which one works the best for your line
of work.

In our opinion, more complex prompting, formatting,
summarization and that extra layer of complexity, is better handled
in ChatGPT. Bard still has a ways to go.
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[A/C] Bing Chat by Microsoft
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So far we talked about ChatGPT from OpenAl, and we discussed
Bard by Google. Let’s chat about Microsoft’s Bing product when it
comes to their competing prompt engineering product.

Microsoft invested billions of dollars in OpenAl to support their
research process and to help them with the costly infrastructure
buildout. In exchange, Microsoft became a forefront of Al
innovation and rushed into upgrading their current offering with
competitive Al solutions.

The first and the most hyped solution was the integration of
ChatGPT into Bing search, called Bing Chat.

The first thing to note is that Bing Chat is only available through
Microsoft’s Edge browser. Once there, (per the image below)
search anything on Bing and below the search bar, click Chat to
open the Bing Chat interface.

O | a bingai-se B Newtab x|+ - 8 x
< ® s = @ @ o
. | a
MicrosoftBing Q. onistopne. @ o108 (F) = Recentaciy
4
'What are the -ons of the rocodiles in
my picky toddler who only eats N o bing ai -
top 3 selling p e voice of a pirate’
orange-colored food?” 2
°
Let's learn together. Bing is powered by Al, @&
the facts, and share
Choose a conversation style
No worries, I'm excited to try something new. What can | answer for y¢
@ (w ) (v ) (wryaren i
© orimmor ¢ 5
® fecdbock |3 &
- _— K o 2
m mHOorEO-CB % ER DD e

The first thing that we can notice here is the chat conversation
styles - Creative, Balance and Precise. In most cases, these Al
models will randomly select what will be generated.
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If you need more research link consistency, go with Precise mode,
if not, Creative is a much better option. We personally never use
the Balance mode.

x | @ singChat x | B Newtab x|+

o

x

Y s & -
o “la
cnvstopne. @ s100 (F) = Recenactivy .
~

According to a list compiled by Creative Planning chief market strategist Charlie Bilello, using data from
YCharts, the 10 best-performing stocks in the S&P 500 over the past 30 years, as of August 2022 are: Get me info about most profitable st & @ -

1. Monster Beverage Corp. (MNST) - 213,088% total return bing ai
2. Amazon.com Inc. (AMZN) - 168,927% total return

3. Pool Corp. (POOL) - 49,989% total return

4. Apple Inc. (AAPL) - 46,544% total return

5. Nvidia Corp. (NVDA) - 41,421% total retum y
6. Amphenol Corp. (APH) - 41,174% total return

7. Qualcomm Inc. (QCOM) - 41,112% total return

8.NVRInc. (NVR) - 40,790% total
9. Altria Group Inc. (MO) - 37,458

10. ResMed Inc. (RMD) - 34,147% total return

Is there anything else you would like to know about these stocks?

Learnmore: 1. money.usnews.com | 2.msncom  3.msncom 42 more 10130 @

4

m HouOome®B :

Per the image above, you’ll see the first difference between
traditional ChatGPT, and this model is the fact that Big uses
external resources and provides them as a reference.
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SECTION 6: SECTION 6: HOW TO
USE EXCEL AND MACHINE
LEARNING
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[A/B] Introduction to Using Excel and Machine
Learning
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Welcome to Section 6 where we discuss How to use Microsoft Excel
and Machine Learning.

We know that Artificial Intelligence (Al) refers to computer systems
that perform tasks that would usually require human intelligence.
Machine Learning (ML) is a subset of Al that involves developing
algorithms to learn patterns from data.

Instead of programming rules, machines learn from experience,
just like humans do. We will use Excel in this section to do Machine
Learning; we know that within Machine Learning you can also do
Deep Learning, but this is tougher to do on Excel as Deep Learning
can require a lot of computation and is something we often do in
the cloud using Python and other applications. So, for this section
we will discuss how to do Machine Learning in Excel.

In terms of the What and Why and How of section 6, let’s kick it off
with the what. What are we going to learn together? We will learn
how to use Excel to do Machine Learning when it comes to basic
and advanced Linear Regression Analysis and Multiple Regression
Analysis.

In terms of why. Why should we use Excel for Machine Learning
purposes? Because it’s relatively easy to do so as Excel can quickly
analyze data and provide charts, regression formulas and advanced
statistical analysis. Also, if we start doing Machine Learning with
Excel, it’s much easier to understand how to interpret or use
Machine Learning in other applications.

In terms of how are we going to learn how to use Excel and
Machine Learning? We will do a statistical analysis on a fictional
restaurant called Los Pollos Hermanos by analyzing what helps or
hurts the sales for Los Pollos Hermanos.
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If you don’t have Microsoft Excel, if you want you can search for
free trial of office 365 and download Excel. We will also teach you
how to add Microsoft’s Data Analysis plug in during this section so

that you can do regression analyses with us.
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[A/B] Basic Linear Regression Analysis in Excel

143



The Complete Artificial Intelligence Book

A Regression Analysis analyzes data to help us understand patterns
in the data with a line chart. This line chart helps us predict
outcomes.

Let’s talk about Regression Analysis when it comes to Machine
Learning and how to do a Regression Analysis in Excel. Linear
Regression is part of Supervised Al which we discussed in section 2,
and it helps you find patterns in the data usually through a simple
line chart, which we will show you in Excel.

It’s more fun to learn this together using examples. Let’s talk about
how hedge funds use Linear Regression to make money. There is a
hedge fund called Renaissance Technologies, founded by a brilliant
mathematician who worked for the NSA named Jim Simons.
Renaissance has made 60% returns on average on a gross basis
since the 1980s. Amazing eh.

What Renaissance does is they use thousands of Linux computer
servers running in parallel that pick stocks using Machine Learning.
They don’t usually employ people that thoroughly understand
finance. Rather, they tend to hire Machine Learning expert
mathematicians that look for patterns in the data and apparently
they keep their Machine Learning strategies simple.

For example, they might analyze rain patterns and if it rains less
than often, then they will buy restaurant stocks as more people go
out to restaurants when it doesn’t rain. Conversely, if it rains a lot,
then restaurants don’t do as well, and Renaissance might short
restaurant stocks if it rains a lot.
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Let’s go to Excel and create a Regression Analysis for a fictional
restaurant company called Los Pollos Hermanos and bonus points
if you tell us what TV show Los Pollos Hermanos is from!

Jan-09
Feb-09
Mar-09
Apr-09
May-09
Jun-09
Jul-09
Aug-09
Sep-09
Oct-09
Nov-09
Dec-09
Jan-10
Feb-10
+

Rain Data for 2009 to 2011

In this current chapter we will show you 2 ways to create a basic
regression chart and then in an upcoming chapter called Advanced
Linear Regression Analysis we will show you another way to create
a Regression Analysis using the Excel analysis ToolPak.

For this example, let’s assume that this restaurant has franchises
only in the state of California. As you can see, we have the month
listed in the image above in column B, then the inches in rain in
column C and then the monthly sales for Los Pollos in column D.
We got the month rain data from ChatGPT.

Per the image above, in Excel, let’s highlight just the rain and sales
data. Then, per the image below let’s insert the first recommended
chart.
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Aosave @ QBB DV O e 2 Rain Data Q@

Home Insert Draw Pagelayout Formulas Data Review View Developer % share (3 Comments.

v T equation v

Q symbol

Rain Data for 2009 to 2011 |18

Per the image below, let’s now select the chart and then click on
the chart design ribbon and select add chart element and then add
a linear trendline.

aoseve @ () B B © @ Rain Data

Home Insert Draw Pagelayout Formulas Data Review View Developer ChartDesign Format Q Tellme

]4 Y HE
1 Aves

o 1 Ais Titles
& Chart Title
{ii Data Labels

s Error Bars

 Gridines
4° Legend 3
Trendiine S $120.00
$ 1100 $100.00
o2 Exponential $  40.00 4
[— $ 5000 #0%
[ Moving Average $  80.00 $60.00
$  85.00
More Trendline Options... $ D $40.00
$ 4800 s2000 L o :
i (X
14 |3 2300 . i
3.2 $  17.00 s I ] ) 1 oy ]
44 $ 1400 | 2000
$
S

Rain Data for 2009 to 2011 |18

Per the image below, which contains the X and Y axis titles, we see

that in this Linear Regression example that there is a clear pattern
of more rain means lower sales.
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aB®B 20~ 2 Rain Data

Home Insert Draw Pagelayout Formulas Data Review View Developer  Tellme

Accounting

J’\:::;: Tflgn s salle;'oo Rain Impact on Monthly Sales
Feb-09 5.1 $  7.00 $120.00
Mar-09 4.1 $ 11.00 $100.00 oy
Apr-09 1.6 $  40.00
May-09 0.6 $ 5000| 8 e ?
Jun-09 01§ 8000 & %000
Jul-09 0 $  85.00 £§ $40.00
Aug-09 0.1 $ 8100 s —
Sep-09 0.3 $  48.00
Oct-09 14 $  23.00 > ‘
Nov-09 32§ 17.00 siz000) | 6 7
Dec-09 4.4 $ 14.00 Rain In Inches Per Month
$
g

Rain Data for 2009 to 2011
]

How do we quantify the data relationship - meaning what is the
formula that explains that line?

Per the image below, let’s select the quick layout icon and select
the option with fx meaning formula in it.

fin % I
D
Axis _ YAxis
T = |Rain__ | Sales y
= 4.8 S 1000 Rain Impact on Monthly Sales
4 5.1 $ 7.00 $120.00
= T
o . % E 4.1 $ 1100 $100.00
0 1.6 $  40.00 St
0.6 $ 5000 3 £
< 0.1 $ 8000 £ #6000
9 0 $  85.00 g $40.00
0 Aug-09 0.1 $ 81.00 = —
Sep-09 0.3 S  48.00
Oct-09 1.4 $  23.00 $ | ] I I I ;i . ) |
Nov-09 3.2 $  17.00 $(20.00) :
Dec-09 4.4 $  14.00 Rain In Inches Per Month
Jan-10 4.6 $  12.00
3 Feb-10 4.7 $ 900

Rain Data for 2009 to 2011
B e o

We now see the formula:
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......

mmmmmmm

. [y=-12175¢+ 72.712]
Rain Impact on Monthly Sales R?=0.8168

Jan-09 4.8 $  10.00
Feb-09 5.1 $  7.00 $120.00
Mar-09 4.1 $ 11.00 $10000 ¢
Apr-09 1.6 $  40.00 4 000 ‘
May-09 0.6 $  50.00 =
Jun-09 0.1 $  80.00 f $60.00 .= == S
5 “e.,
:ul-(;f; 001 : gigg 2 54000 .S e Linear (Ssles)
ug- : . . o
Sep-09 03 $  48.00 $20.00 -5
Oct-09 14 $  23.00 s Y e
Nov-09 3.2 S 17.00 0 2 4 6 8
Dec-09 4.4 S 14.00 Rain In Inches Per Month
$
S

Note: If you can't access the formula on the chart, maybe you have

an older version of Excel, then we have the second way to get this
regression formula which is select 2 cells beside each other and
then type this LINEST(Select Y data, Select X data) and this will give
you the slope meaning m and then the intercept meaning y, which
| will explain in a second in more detail.

If your version of Excel is really old, then after you type the
aforementioned formula then press shift and control and enter at
the same time.

| also removed the negative sales number which is illogical by left
clicking on the y axis data and then right clicking and then select
format axis. Let’s make the minimum here zero.

Quick side note. | was a beta tester for Microsoft years ago and
developers in software products like Excel always anticipate what
the user wants to do if you right click. So, if in doubt, right click.

148



The Complete Artificial Intelligence Book

Let’s discuss this Linear Regression formula that we added to the
chart.

We know that x is rain and y is sales. And we see here that there is
-14.175 times x. This is the slope, meaning it tells you how the data
is related...so for each 1 inch increase in rain..remember rain is
x...for each 1 inch increase in rain, sales, which is y, Sales drops by
14.175 dollars. We just made calculus and statistics fun :)

What does that 72.712 mean? Well, if we plugin O for rain, it means
that the Linear Regression formula estimates that if rain is zero
then sales will likely be 72.712. It makes sense because we go out
to restaurants more often when it is not raining. So, 72.712 is the y
axis.

This formula here of y = -14.175x + 72.712 explains the line. So, if
we plug in any number for x meaning rain, the formula predicts
sales for us. So, let’s plug in rain in inches meaning x of 2.9 inches
so we can solve for y which is sales.

2.9 (for x) times -14.175 +72.12 = sales of 31 dollars when the rain
ininchesis 2.9. We just did our first basic Linear Regression in Excel!

Last comment on Pollo Loco and it’s Linear Regression Analysis is
the y variable is sales which is dependent on the x variable which is
rain. The y variable is the dependent variable, and the x variable is
the independent variable.

Sales which is y is dependent on x which is rain in inches. We will
discuss more advanced statistics when it comes to Regression
Analysis in the chapter called Advanced Linear Regression in Excel
and we will keep building on this in this section so that you
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understand every single advanced statistic that Microsoft provides
us with when we do advanced Regression Analysis.

When | used to work in the hedge fund industry, | would do a
Regression Analysis just like this to see if there was a correlation
between massive insider buying or selling of shares and how the
stock reacted one year later.

Separately, when Elon Musk bought a ton of shares in Tesla during
the pandemic in early 2020, he made a fortune as he later sold
those shares in late 2021 before the market peak in January of
2022. Analyzing data allows us to be unemotional when making
decisions based on data,.

This is an area of investing called Behavioral Finance and we need
to always analyze the data to see if there is a pattern regardless of
what industry we work in.
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[A] Advanced Regression Analysis in Excel
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In this chapter we will use the same data that we used for the basic
Regression Analysis of our restaurant sales versus inches of rain.
We will use a more advanced way to do a Regression Analysis in
Excel using the Data Analysis ToolPak.

Let’s talk about how to install the Data Analysis ToolPak for Excel.
If you are using Windows, go to file, options add ins and then at the
bottom select manage add ins then click on go and then select
Analysis. On a Mac go to tools, Excel add ins and select Analysis
ToolPak.

Before we insert the Regression Analysis, please note that we are
going to discuss this in a lot of detail and please don’t be
intimidated by the math. We need to go into a lot of detail so that
you understand how regression works in case you do it in the cloud
or your team uses Python or another application and not in Excel,
because | want us to understand everything.

We will build on this slowly in this chapter. We will go through
several university level calculus and statistics classes in just this
chapter. But instead of memorizing, we will understand the
concepts together.

If you want, in the course version of this book go to the lesson
called [A] Advanced Regression Analysis in Excel and download the
attached data file.

Let’s insert a Regression Analysis using the Analysis ToolPak that
we just installed.

Step 1: click on the data ribbon and then select data analysis

Step 2: select regression and then ok
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Step 3: highlight the x axis data and the y axis data including the
labels - meaning sales and inches of rain.

Step 4: click the labels checkbox so that Excel knows we are
selecting the titles in our data

Step 5: click the output radio button, and for the output range click
cell F15 as this is where Excel will insert the statistics data and the
chart.

Step 6: click the line fits plot checkbox and then ok

Now, per the image below, we have our advanced Linear

Regression data and chart here.

Month

Jan-09 48 $  10.00
Feb-09 51 18 700 Rain Line Fit Plot
Mar-09 4.1 $ 11.00
Apr-09 16 s 40.00 $150.00
May-09 0.6 $ 50.00 $100.00 Fy
Y 0.1 80.00 g By
JJZT—OO: 0 : 85.00 3 ssoo0 To¥ o=, £
W00 o1 s 8100 N K % U may, s  Predicted Sales
Sep-09 03 $  48.00 $(50.00) [ 2 3 € 7
Oct-09 14 $  23.00 Rain
Nov-09 32 $  17.00
Dec-09 4.4 $  14.00
Jan-10 46 $ 1200 SUMMARY OUTPUT
Feb-10 47 $  9.00
Mar-10 3.6 $  14.00 Regression Statistics
Apr-10 17 $ 3900 Multiple R 090374537
May-10 0.6 $ 51.00 R Square 0.81675569
Jun-10 0.1 $  84.00 Adjusted R Square | 081136615
Jul-10 0 S 89.00 Standard Eror 135620201
Aug-10 0.1 s 79.00 Observations 36
Sep-10 03 $  49.00

Rain Data for 2009 to 2011

162%

Please don’t be intimidated like | was by any of this as we will
explain everything in detail.

One of the limitations of using Excel for Machine Learning and
Regression Analysis is that the statistics summary output data is
static meaning it won’t change if we change the x and y data up
here.
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Let’s talk about the chart first. Recall that the more rain we have as
shown on the x axis, the lower the sales will be. The blue dots
represent all the data points meaning sales based on the inches of
rain. The orange dots here represent the predicted sales. Let’s turn
those orange dots into a line by righting clicking on the orange dots
and then we select format data series and then the paint bucket
and a solid line.

Now negative sales if rain is very high is illogical. So, let’s left click
on the y axis and then right click and select format axis and let’s
click axis options and select a minimum of O.

This line is called the line of best fit because it is the best line that
can be drawn that represents or fits the data points. It’s also called
the least squares regression line. Why least squares? Because as
we will see when we look at the data, if you square the data then
it tells us how close the data points are to the line.....closer is
better....this line minimizes the variance of the data meaning the
errors. We will build on this one step at a time.

We will come back to this squared concept soon...but if you square
a negative number it equals a positive number. We will come back
to this.

Error means how far away the data point is from this line. We can
see from the data points that some of the points are above the
trend line, and some are below the trend line.

How do we measure the errors here, meaning the how far away
these dots are from the line? Well, if we took the values above the
line and we subtracted the value on the line then the numbers are
positive.

154



The Complete Artificial Intelligence Book

For example, if | click the first data point above the line here that is
not on the axis, we see this data point here is 0.1 inches of rain
equals sales of $80 but the trend line predicts lower sales.

What sales does the trend line predict when the inches of rain is
0.1 inches? Well let’s click the chart and let’s insert the formula for
the line of best fit, as we did in the previous chapter. We do this by
going to chart design e and then quick layout and then we add the
formula, per the image below.

2 Rain Data

elayout Formulas Data Review View Developer ChartDesign Format  Tell

Feb-09 5.1
Mar-09 4.1
Apr-09 16
May-09 0.6
Jun-09 0.1
Jul-09 0
Aug-09 0.1
Sep-09 03

7.00 $120.00
11.00 $10000 4
40.00 8000 %
E $60.00 ‘ . + Sales

80.00 % o0 LEE—srem s predicted Sales
85.00 s2000 . ol 12712 —_ Linear Predicted sales)
81.00 s L e .

48.00 o 12 3 4 s 67

o
o
3
3
1

0Oct09 14
Nov-09 32
Dec-09 4.4
Jan-10 46 12.00 SUMMARY OUTPUT
Feb-10 a7
Mar-10 3.6
Apr-10 17
May-10 06
Jun-10 0.1
Jul-10 0
Aug-10 0.1

14.00 Regression Statistics

39.00 Multiple R 0.90374537
51.00 R Square 081675569
84.00 Adjusted R Square  0.81136615
89.00 Standard Error 13.5620291
79.00 Observations 36

T Y Y Y Y Y 7 SRRV S 7S
S
3
3

We see that the formula that describes the line is y = -14.175x +

72.712 and this makes sense because if we make rain which is x, 0
then y meaning sales, y = 72.712, which we see here on the chart.
When x meaning rain is zero, y meaning sales is 72.712

The slopeis -14.175 and this means for every 1 inch increase in rain
meaning for every 1 inch increase in x, then our sales goes down
14.175 dollars. This makes sense because the more rain there is the
less likely people are going to go out and eat at restaurants.
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But let’s get back to the discussion of the error. This line does it’s
best to represent the data....but if we plug in 0.1 inches of rain for
X, theny=-14.175*.1 + 72.712...this means when the rain meaning
x is 0.1 then y meaning sales as predicted by the trend line here is
about 71.2945. However, if | mouse over this data point above the
line we see that 0.1 inches of rain with our data was S80 in sales

So, the error is S80 minus what the formula calculated for 0.1
inches of rain, which is $71.2945 in sales. $80 minus $71.2945 =
POSITIVE 8.7055 for this particular data point. | emphasized the
word positive there for a reason.

Let’s type the formula of what we just did here in cell e8 per the

image below.

AAAAAAA

X Axis Y Axis
Rain Sales

Jan-09 48 $ 1000 Rain Line Fit Plot y=-14175x+ 72712
Feb-09 5.1 s 7.00 $120.00 L
Mar-09 41 $ 1100 $100.00
Apr-09 16 $  40.00 ss0.00 %
May-09 0.6 $  50.00 £ <6000 T~ + Sales
Jun-09 01 $ 8000 [s_—ugﬁs_l “ sa000 ¥ b —m—Predicted Sales
Jul-09 o $ 8500 $20.00 = oS 72712 —— Linear (Predicted Sales)
Aug-09 0.1 $  81.00 N R E .
Sep-09 03 $  48.00 0 1 2 3 4 5 6 7
Oct-09 14 $  23.00 Rain
Nov-09 32 $  17.00
Dec-09 4.4 $  14.00
Jan-10 46 $ 1200 SUMMARY OUTPUT
Feb-10 a7 $  9.00
Mar-10 3.6 $ 1400 Regression Statistics
Apr-10 17 $ 3900 Multiple R 0.90374537
May-10 06 $ 5100 R Square 081675569
Jun-10 0.1 $  84.00 Adjusted R Square 081136615
Jul-10 0 $  89.00 Standard Eror 135620291
Aug-10 0.1 s 79.00 Observations 36
0.3 S 49.00

Rain Data for 2009 to 2011

In the image above, we see the formula calculates when rain is 0.1

inches, the line formula predicts 71.2945 inches of rain.
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Let’s copy the calculation in E8 and add it to every row where there
is data per the image below. Let’s title the column Formula Sales
Prediction.

AutoSave @ o A Rain Data Qa ®

®8e

Insert  Draw Formulas  Data Review View Developer Q Tellme © Comments

Home

Page Layout  Share

Adal v 20 Wrap Text - B =3
) Marge s 5 3 Condtonal Format  Col | lnert

fonal Format Sorts Fnda
Formating as Table ~ Syles

Delete Format n
v Fiter Seect Dats

gt
X Axis. Formula Sales Prediction

Rain

Y Axis
Sales

Rain Data for 2009 to 2011

Jan-00 48 $ 1000 § 467 Rain Line Fit Plot y=-14175x+ 72712
Feb-09 51§ 700 $ 0.42 $12000 L
Mar-09 4.1 $ 1100 $ 14.59 $100.00

Apr-09 16 $ 4000 $ 50.03 $80.00

May-09 06 $ 5000 $ 6421 | 3 5000 o sales
Jun-09 0.1 $ 8000 $ 7129 | % sa000 = Pradicted Saies
09 0 § 85.001¢ LA $2000 —— Linear (Predicted Sales)
Aug-09 0.1 $ 8100 $ 71.29 5

Sep-09 03 $ 4800 $ 68.46 7

Oct-09 14 $ 2300 $ 52.87

Nov-09 32 $ 1700 $ 27.35

Dec-09 4.4 $ 1400 $ 1034

Jan-10 4.6 $ 1200 $ 751 SUMMARY OUTPUT

Feb-10 47 $  9.00 $ 6.09

Mar-10 36 $ 1400 $ 21.68 Regression Statistics

Apr-10 17 $ 3900 $ 48.61 Multiple R 090374537

May-10 06 $ 5100 § 64.21 R Square 081675569

Jun-10 0.1 $ 8400 $ 71.29 Adjusted R Square 081136615

Jul10 0 $ 89.00 $ 7271 Standard Error 135620291

Aug-10 0.1 $ 7900 $ 71.29 Observations 36

Sep-10 0.3 $ 49.00.8 68.46

And let me insert a column to the right of column E and in E1 | will
type Error, per the image below:

Autosav B Rain Data

RBBY

Home Insert Draw Pagelayout Formulas Data Review View Developer  Tellme % share () Comments.

[t @ . o B wmemeas General i =

camen B 1 o = = [ Mergescomerv Insert Delete Format

ormula Sales Prediction

Rain Data for 2009 to 2011

Jan09 48 8 1000 $ 4.67 Rain Line Fit Plot y=-14.17¢
Feb-09 5.1 $ 700 $ 0.42 $120.00 8
Mar-09 4.1 $ 1100 $ 14.59 $100.00

Apr-09 16 $ 4000 $ 50.03 $80.00

May-09 0.6 $ 5000 $ 64.21 £ <6000 o sales
Jun09 0.1 $ 80.00 $ 71.29 N LI i
Jul-09 0 $ 8500 $ 72.71 $2000 R
Aug-09 0.1 $ 8100 $ 71.29 s

Sep-09 03 $ 4800 $ 68.46 7

Oct-09 14 $ 2300 $ 52.87

Nov-09 32 $ 17.00 $ 27.35

Dec-09 44 $ 1400 $ 1034

Jan-10 46 $ 1200 § 751 SUMMARY OUTPUT

Feb-10 4.7 $ 900 $ 6.09

Mar-10 36 $ 1400 $ 21.68 Regression Statistics

Apr-10 27 $ 3900 $ 48.61 Multiple R 090374537

May-10 06 $ 5100 $ 64.21 R Square 081675569

Jun-10 0.1 $ 8400 $ 7129 Adjusted R Square  0.81136615

Jul-10 0 $ 89.00 $ 72.71 Standard Error 13.5620291

Aug-10 $ $ 71.29 Observations 36

Sep-10 S S 68.46

Then, per the image below, | will click cell F8, and | will take 80 in

cell D8 here minus 71.2945 in cell , which is POSITIVE $8.71.

157



The Complete Artificial Intelligence Book

Aosave @ QBB DV O e @ Rain Data

Home Insert Draw Pagelayout Formulas Data Review View Developer ( Tellme

x4 ©® cawi A A 25 Wisp Text v Accounting
[ .

cnwn | 8 1y A SE Eweacenr | § g 4 | Condoosl Fomat Con s ‘nan

Paste s
Formating as Table _ Styles v Fiter  Select

<

YAxis  Formula Sales Prediction
Sales

Month

Jan-09 48 $ 1000 $ 467 Rain Line Fit Plot y=-ta7
Feb-09 5.1 S 7.00 $ 0.42 $120.00 L)
Mar-09 41 $ 1100 $ 14.59 $100.00

Apr-09 16 $ 4000 $ 50.03 $80.00

May-09 0.6 $ 5000 $ 64.21 % $60.00 % sales
Jun-09 0.1 $ 8000 § 7129 $ an 871] % g0 el
Jul-09 0 $ 8500 $ 72.71 $20.00 e
Aug-09 0.1 $ 8100 $ 71.29 s

Sep-09 03 $ 4800 $ 68.46 7

Oct-09 14 $ 2300 $ 52.87

Nov-09 3.2 $ 17.00 $ 27.35

Dec-09 4.4 $ 1400 $ 10.34

Jan-10 4.6 $ 1200 $ 7.51 SUMMARY OUTPUT

Feb-10 47 $ 900 $ 6.09

Mar-10 3.6 $ 1400 $ 21.68 Regression Statistics

Apr-10 17 $ 3900 $ 48.61 Multiple R 0.90374537

May-10 0.6 $ 5100 $ 64.21 R Square 0.81675569

Jun-10 0.1 $ 8400 $ 71.29 Adjusted R Square  0.81136615

Jul-10 o S 800 7271 Standard Error 135620291

Aug-10 $ 79.00 $ 71.29 Observations 36

Sep-10 S 49.00 S 68.46

Rain Data for 2009 to 2011

B B O - @

Atosve @7 QB B D O 2 Rain Data

Home Insert Draw Pagolayout Formulas Data Review View Dovelopor  Tellme @ share G2 Comments
I Ja x| = » b e LT D E B p ( 4
179 G 7 2
27 camen 7 Mo oA = == E Meescomary | $ v % g Condtionsl Format Coll . o Sota Fnds  Anaye
< e ot 6 Formating 3¢ Table Syl v Fior Saect Dats

D55

X Axis
Month Rain Sales

Formula Sales Prediction

Jan-08 48 $ 1000 $ 467 $ 533 Rain Line Fit Plot y=1417
Feb-09 51§ 700 $ 042 $ 6.58 $120.00 "
Mar-09 41§ 1100 $ 159[s (359 sw000

Apr-09 16 $ 4000 $ 50.03 S (1r03)' $80.00

May-09 0.6 $ 5000 $ 64.21 S (14.21) g $60.00 o sales
Jun-09 0.1 $ 8000 $ 7129 $ 871 | ¥ si000 e
Jul-09 0 $ 8500 § 7271 12.29 $20.00 Linea
Aug-09 0.1 $ 8100 $ 7129 $ 9.71 s

Sep-09 03 $ 4800 $ 68.46 $ (20.46) 7

0ct09 14 $ 2300 $ 5287 $ (29.87)

Nov-09 32 $ 1700 $ 2735 $ (10.35)

Dec-09 2.4 $ 1400 $ 1034 $ 366

Jan-10 46 $ 1200 $ 751 $ 4.49 SUMMARY OUTPUT

Feb-10 a7 $ 900 $ 609 $ 291

Mar-10 3.6 $ 1400 $ 2168 $ (7.68) Regression Statistics

Apr-10 17 $ 3900 $ 4861 $ (9.61) Multiple R 090374537

May-10 06 $ 5100 $ 6421 $ (13.21) R Square 081675569

Jun-10 0.1 $ 8400 $ 7129 $ 12.71 Adjusted R Square  0.81136615

Jul-10 0 $ 89.00 $ 7271 $ 16.29 Standard Error 13.5620291

Aug-10 $ $ 7129 $ 7.71 Observations 36

Sep-10 S S 68.46 S (19.46)

Rain Data for 2009 to 2011

Some of the errors here are NEGATIVE. For example, in C5 when
inches of rain was 4.1, the data was $11 in sales but our formula
here in cell E5 predicted a higher number meaning 14.59 and the
error in cell F5 is a negative number...meaning negative 3.59...and
if look at the chart here when rain is 4.1 inches , and if we mouse
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over it shows 11 dollars in sales instead of what the formula
meaning the line of best fit predicted, which was higher.

Why am | doing all this stuff? Because we can’t just add up the
errors as is because some are positive, and some are negative.

Here is the aha moment... if we square all the errors, then we get a
positive number that explains the magnitude of the error for all 36
of these data points.

Per the image below, let me insert another column to the right of

column F and let’s call it Error Squared.

Formula Sales Prediction

Error Squared

Month Rain Sales L .
Jan-09 48 $ 1000 $ 467 $ 533 Rain Line Fit
Feb-09 5.1 $ 700 $ 042 $ 6.58 $120.00

Mar-09 a1 $ 1100 $ 1459 $ [ 1 $100.00 +

Apr-09 16 $ 4000 $ 50.03 $ (10.03) $80.00

May-09 0.6 $ 5000 $ 6421 $ (14.21) 2 6000 &

Jun-09 0.1 $ 8000 $ 7129 $ 871 3 oo X -

Jul-09 0 $ 8500 § 7271 § 12.29 $2000 . TRy T
Aug-09 0.1 $ 8100 $ 7129 $ 971 s RIEOHER,
Sep-09 03 $ 4800 $ 68.46 S (20.46) 0 1 2 3 4 5
0ct-09 14 $ 2300 $ 5287 $ (29.87) Rain

Nov-09 3.2 $ 1700 $ 2735 $ (10.35)

Dec-09 44 $ 1400 $ 1034 $ 3.66

Jan-10 4.6 $ 1200 $ 751 $ 4.49 SUMMARY OUTPUT

Feb-10 4.7 $ 9.00 $ 6.09 $ 291

Mar-10 36 $ 1400 $ 2168 $ (7.68) Regression Statistics

Apr-10 17 $ 3900 $ 4861 $ (9.61) Multiple R 090374537

May-10 0.6 $ 5100 $ 6421 $ (13.21) R Square 0.81675569

Jun-10 0.1 $ 8400 $ 7129 $ 12.71 Adjusted R Square  0.81136615

Jul10 0 S 89.00 $ 7271 § 16.29 Standard Ermor 135620291

Aug-10 $ . S 7129 $ 7.71 Observations 36

Sep-10 S S 68.46 S (19.46)

Rain Data for 2009 to 2011

And here in column g let’s square all these errors in column F, per

the image below.
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cccccc

Formula Sales Prediction r Error Squared

on
Jan-09 48 $ 1000 $ 467 $ 533 ¢ 2839
Feb-09 5.1 $ 700 $ 042 658 $ 43.30
Mar09 4.1 $ 1100 § 1459 $ (3.59)[ $ 12.92 |
Apr-09 16 $ 4000 $ 5003 $ (10.03) $ 100.64
May-09 0.6 $ 5000 $ 6421 $ (14.21) $ 201.84
Jun-09 0.1 $ 8000 § 7129 $ 871 $ 75.79
Jul-09 0 $ 8500 $ 7271 $ 1229 $ 150.99
Aug-09 0.1 $ 8100 $ 7129 $ 971 § 94.20
Sep-09 03 $ 4800 $ 6846 $ (20.46) $ 418.59
0ct-09 14 $ 2300 $ 5287 $ (29.87) $ 892.04 Rain
Nov-09 32 $ 17.00 $ 2735 $ (10.35) $ 107.16
Dec-09 4.4 $ 1400 $ 1034 $ 366 $ 13.38
Jan-10 46 $ 1200 $ 751 $ 449 S 20.19 SUMMARY OUTPUT
Feb-10 47 $ 900 $ 6.09 $ 291 § 8.47
Mar-10 36 $ 1400 $ 2168 $ (7.68) $ 59.01 Regression Statistics
Apr-10 17 $ 3900 § 4861 $ (961) $ 9244 Multiple R 090374537
May-10 0.6 $ 5100 $ 6421 $ (13.21) $ 174.42 R Square 0.81675569
Jun-10 0.1 $ 8400 $ 7129 $ 1271 ¢ 161.43 Adjusted R Square 081136615
Jul-10 0 $ 89.00 $ 7271 § 1629 $ 265.30 Standard Error 13.5620291
Aug-10 01 $ 7900 $ 7129 $ 771 % 59.37 Observations 36

- $ $ 68.46 S (19.46) $ 378.67

9t

What we just did there is we calculated the distance between all 36

sales numbers in column D and we calculated what the formula
meaning the line implies for all 36 data points in column E. Then we
found the difference between columns D and E here in column F.

Column F is the error for each data point, meaning how much each
data point is above or below the line. Then in column G we squared
the difference, so the numbers are all positive.

Going forward, I'm going to highlight in green all the items in the
Excel summary output that we have already discussed. So, per the
image below, if we go down to H39...we see here there are 36
datapoints shown as 1 through 36. And this corresponds to our 36
data points on our chart.
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Aosave @ QBB DV O e @ Rain Data

Home Insert Draw Pagelayout Formulas Data Review View Developer () Tellme

Bl | | X A 2 wapTent Genera - E BB

Camera B I U A == Eeree | G & % Condiional Format  Col s Tnaa Ay

Paste s
Formating as Table  Styles v Fiter  Select

<

Predicted Sales

$ $ 37.98 Residual 34 625357352 183.928633
(9.50) $ 1250 $ 156.33 Total 35 341269722
1176 $ 424 % 17.98
4720 $ (0.20) $ 0.04 Coefficients _ Standard Emor __t Stat P-value __Lower95% _Upper95% _Lower 95.0%
6421 $ (7.21) $ 51.94 Intercept 7271238626 333817912 217820505 14996E-21 659283901 794963825 65928390
7129 §$ 2671 % 713.18 Rain -14.17507689 1.15147664 -12.3103469  4.424E-14 -16515159 -11.8349948 -16.51515!
7271 $ 2629 $ 691.06
7129 $ 2471 610.36
68.46 $ (16.46) $ 270.92
55.70 $ (10.70) $ 114.53 RESIDUAL OUTPUT
3019 $ (13.19) $ 173.90
751§ 149 $ 223 __ Observation _| Predicted Sglos | Residuals
4672014173 532798283

1
2 0419494105 65805059
g 14594571 -3.594571
4 5003226323 -10.0322632
5 6420734013 -14.2073401
6 7129487857 870512143
7 7271238626 122876137
8 7129487857 970512143
9 6845986319 -204598632
10 5286727861 -20.8672786
1 27.3521402 -10.3521402
12 1034204793 365795207
7507032552 _4.49206745

Rain Data for 2009 to 2011

B B O - @

And beside this starting in cell 139 we see the predicted sales
meaning the trend line and our formula for each data point. If we
scroll up to E1 we see that this data here we calculated, which is
the same as what we see below starting in 138 so | will highlight 138
and below it and shade it as green.

Aiswe @ QBB DO @ Rain Data

Insert Draw Pagelayout Formulas Data Review View Developer  Tellme

Avial v 25 Wiap Text v General

[ Merge & Center v nditional t
S Formatting s Table

2471 $ 610.36

$ $ $
$ 5200 § 68.46 $ (16.46) $ 270.92
$ 4500 $ 5570 $ (10.70) $ 114.53 RESIDUAL OUTPUT
$ 1700 $ 3019 $ (13.19) $ 173.90
$ 900 $ 751§ 149 $ 223 Observation __Predicted Sales _Residuals
|| 4672017173 5.32798283
s 0419494105 65805059

1

2

3 14594571 -3.594571
4 5003226323 -10.0322632
5 6420734013 -14.2073401
6 7129487857 870512143
7 7271238626 122876137
8 7129487857 970512143
9 6845986319 -204598632
10 5286727861 -29.8672786
1 27.3521402 -10.3521402
12 1034204793 3.65795207
13 7.507032552 4.49296745
14 6089524862 2.91047514
15 2168210945 -7.68210945
16 4861475554 -9.61475554
17 6420734013 -132073401
18 7129487857 127051214
19 7271238626 162876137
20  71.29487857 7.70512143
21 6845986319 -19.4598632

Rain Data for 2009 to 2011

B @ O - [ ] + 162%

Then if we go up to our error calculator in F1 we see that the data
here for our error is identical to what Excel calculated down here
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starting in J38. So let me highlight this J38 cell and below it in green
as we understand the math of it, per the image above

Let’s keep building on this and | know it’s a lot to take in for me at
least and instead of just memorizing and relying on Excel, we need
to understand this, so we never forget it. We can never just rely on
Al or Machine Learning calculations without really understanding
what is going on behind the scenes.

Al products like ChatGPT are often confidently wrong and if you
double check all the data you will see that Al products like ChatGPT
can make many mistakes.

Let’s go look at the error squared column again starting in cell G1:

..... " ABB D

..........
yyyyyyyyyyyy

Error Squared

s om0 s s ) C—)

$ 700 $ 042 $ 658 S 4330

$ 1100 $ 1459 $ (3.59) $ 12.92

$ 4000 $ 50.03 $ (10.03) $ 100.64

$ 5000 $ 64.21 S (14.21) $ 201.84 8 . s
$ 8000 $ 7129 $ 871 $ 75.79 2 —-—p
$ 8500 $ 72711 $ 1229 $ 150.99 _d
$ 8100 $ 7129 $ 971 $ 94.20

$ 4800 $ 68.46 $ (20.46) $ 41859 7

$ 2300 $ 5287 $ (29.87) $ 892.04

$ 1700 $ 2735 $ (1035) $ 107.16

$ 1400 $ 1034 $ 3.66 S 13.38

$ 1200 $ 751 $ 4.49 &b 20.19 SUMMARY OUTPUT

$ 900 $ 6.09 $ 291 $ 8.47

$ 1400 $ 2168 $ (7.68) $ 59.01 Regression Statistics

$ 3900 $ 4861 $ (9.61) $ 92.44 Multiple R 0.903745367

$ 5100 $ 64.21 $ (1321) $ 174.42 R Square 0.816755689

$ 8400 $ 7129 $ 1271 $ 161.43 Adjusted R Square 081136615

$ 8900 $ 7271 $ 1629 S 26530 Standard Error 13.56202909

$ 79.00 $ 7129 $ 771§ 59.37 Observations 36

$ . o $ (19.46) $ 378.67

Rain Dat o

Recall we squared the error from column F here in column G so we

can understand how big the errors are for all data points; if we
didn’t do this squaring, then if we added up the sum of all errors it
might be a low number because we have many positive and many
negative numbers here in column F.
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So, let’s now try to understand the magnitude of the errors by
adding up all the squared errors here in column G. Per the image
below, let’s go to cell G39 and let’s sum the errors squared so again
we can understand the magnitude of our error.

@ Rain Data

$ $ (13.21) $ 174.42 R Square 0.816755689
$ $ 7129 $ 1271 § 161.43 Adjusted R Square 0.81136615
$ 89.00 $ 7271 $ 1629 $ 26530 Standard Error 13.56202909
$ 79.00 § 7129 $ 771 % 59.37 Observations 36
$ 49.00 $ 68.46 $ (19.46) $ 378.67
$ 5200 $ 5570 $ (3.70) $ 13.70 ANOVA
$ 2600 $ 3160 $ (5.60) $ 31.41 df ss MS F Significance F
$ 1200 $ 892 $ 3.08 $ 9.46 Regression 1 27873.3987 27873.3987 151.544641  4.424E-14
$ 800 $ 184 $ 616 $ 37.98 Residual 34 625357352 183928633
$ 300 $ (9.50) $ 1250 $ 156.33 Total 35 34126.9722
$ 1600 $ 1176 $ 424 S 17.98
$ 4700 $ 4720 $ (0.20) $ 0.04 Coefficients _Standard Emor __t Stat P-value __ Lower95% Up
$ 5700 $ 6421 $ (7.21) $ 51.94 Intercept 7271238626 333817912 217820505 14996E-21 659283901 79
$ 9800 $ 7129 $ 2671 $ 713.18 Rain 1417507689 115147664 -12.3103469 _ 4424E-14 16515159 -11
$ 99.00 $ 7271 $ 2629 $ 691.06
$ 9600 $ 7129 $ 2471 610.36
$ 5200 $ 68.46 S (16.46) $ 270.92
$ 4500 $ 5570 $ (10.70) $ 114.53 RESIDUAL OUTPUT
$ 17.00 $ 3019 $ (13.19) $ 173.90
$ 900 $ 751§ 149 $ 2.23 _ Observation _Predicted Sales _Residuals
SuM $ 625357 1 4672017173 532798283
m 2 0419494105 65805059

We see the sum of our squared errors is 6,253.57. Data Scientists

like to call the error the Residual.

So, per the image below. let me got to F1 and G1 and beside the
word error, in square brackets | will write Residual:
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Aose @07 Q) B B 9  RainData

Home Insert Draw Pagelayout Formulas Data Review View Developer ) Tellme

20 Weap Text v General

B e

Camers [ Megoscomer v § v ] F Sota Fnds  Anaye
e $ v Fior Seect Data

YAxs  Formula Sales Prediction Error [Residual] Squared
Sales

$ 1000 § 467 S 338 28.39 Rain Line Fit Plot ¥=s
$ 700 $ 042§ 658 5 ¥ 43.30 $120.00

$ 1100 $ 1459 $ (3.59) $ 12.92 $100.00

$ 4000 $ 5003 $ (10.03) $ 100.64 $80.00

$ 5000 $ 6421 $ (1421) $ 201.84 2 s000 .s
$ 8000 $ 7129 $ 871 § 75.79 “ 54000 im
$ 8500 $ 7271 $ 1229 $ 150.99 §20.00 —
$ 8100 § 7129 $ 971 $ 94.20 N

$ 4800 $ 6846 $ (20.46) $ 41859 7

$ 2300 $ 5287 $ (29.87) $ 892.04

$ 17.00 2735 $ (1035) $ 107.16

$ 1400 $ 1034 $ 366 $ 1338

$ 1200 $ 751 $ 449 S 20.19 SUMMARY OUTPUT

$ 900 $ 6.09 S 291§ 8.47

$ 1400 $ 2168 $ (7.68) $ 59.01 Regression Statistics

$ 3900 $ 4861 $ (961) $ 92.44 Multiple R 0.903745367

$ 5100 § 6421 $ (13.21) $ 174.42 R Square 0816755689

$ 8400 $ 7129 | $ 1271 | $ 161.43 Adjusted R Square 0.81136615

$ 89.00 $ 7271 % 1629 $ 26530 Standard Error 1356202909

$ 79.00 $ 7129 $ 771§ 59.37 Observations 36

$ 49.00 $ 68.46 S $ 378.67

Rain Data for 2009 to 2011

Ready 1T ] - @ + 162%

So, the Residual Sum of Squares equals what we see in G39 is
6,253.57.

What we are doing here is we are analyzing the variance meaning
the magnitude of our error; we are doing the “Analysis Of Variance”
which is also called ANOVA...meaning Analysis Of Variance....and

here in cell H24 we see ANOVA meaning Analysis Of Variance:

Mosve @7 QB B DO D Rain Data

Tell me

Home Insert Draw Pagelayout Formulas Data Review View Developer % share () Comments.

[ P Aval v AR === oy 2wy General o

== B memescemery  § v % 9 wl Format  Col Insert Dolete  Format Sorta Finds  Analyze
= PR Onta

'3 asTable Styles v Fiter  select

$ $ .68) S Regression Statistics

$ 4861 $ (9.61) $ 92.44 Mmultiple R 0.903745367

$ 6421 $ (13.21) $ 174.42 R square 0816755689

$ 7129 $ 1271 $ 161.43 Adjusted R Square 0.81136615

$ 7271 $ 1629 $ 265.30 Standard Error 13.56202909

$ 7129 $ 771§ 59.37 Observations 36

S 68.46 $ (19.46) $ 378.67

$ 5570 $ (3.70) $ 13.70 ANOVA

$ 3160 $ (5.60) $ 3141 df Ss MS F F

$ 892 $ 3.08 $ 9.46 Regression 1__27873.3987 278733987 151.544641  4.424E-14

$ 184 $ 616 $ 37.98 Residual 34_625757352| 183928633

$ (9:50) $ 1250 $ 15633 Total 35 341269722

s 1176 $ 424 S 17.98

$ 47.20 $ (020) $ 0.04 Coefficients _ Standard Error__t Stat P-value  Lower95% _Upper95% Low
$ 6421 $ (7.21) $ 5194 Intercept 7271238626 333817912 217820505 14996E-21 659283901 79.4963825 65
$ 7129 $ 2671 $ 713.18 Rain -14.17507689 _1.15147664 -12.3103469  4.424E-14 -16515159 -11.8349948 -1
$ 7271 § 2629 691.06

$ 7129 $ 2471 $ 610.36

S 68.46 $ (16.46) $ 270.92

$ 55.70 $ (10.70) $ 114.53 RESIDUAL OUTPUT

$ 3019 $ (13.19) $ 173.90

i Dat o 200910207 i

5]
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Our error Sum of Squares was 6,253.57...recall that error is called
Residual... so our Residual Sum of Squares meaning our Residual SS
or Sum of Squares is 6,253.57, which is what here see here in cell
J27:

Atose @0 QBB D+ O @ RainData

Home Insert Draw Pagelayout Formulas Data Review View Developer  Tellme

W wa = v R wepTev General o
2]
Conditonal Format  Col Insert Delete Format Sorts Finda

Camera ! ] Marge & Canter v i
i A Formating as Table ~Styles v Fiter select

g 5 Ex
s s 449§ 20.19 SUMMARY OUTPUT
$ 6.09 $ 291§ 8.47
$ 2168 $ (7.68) $ 59.01 Regression Statistics
S 4861 $ (9.61) $ 92.44 Multiple R 0903745367
S 6421 $ (1321) $ 174.42 R Square 0816755689
$ 7129 $ 1271 $ 161.43 Adjusted R Square 0.81136615
$ 7271 § 1629 $ 265.30  Standard Error 1356202909
$ 7129 $ 771§ 59.37 Observations 36
S 68.46 $ (19.46) $ 378.67
$ 5570 § (3.70) $ 13.70 ANOVA
$ 3160 $ (5.60) $ 3141 o ss M F F
$ 892 § 3.08 $ 9.46 Regression 1 278733987 278733987 151544641  4.424E-14
$ 184 $ 616 $ 37.98 |Residual )| 34 625357152 183.928633
$ (9.50) $ 1250 $ 156.33 Total 35 341269722
00 $ 1176 $ 424 $ 17.98
00 $ 4720 $ (0.20) $ 0.04 Coefficients _ Standard Emor __t Stat P-value __Lower95% _Upper95% Low
00 $ 6421 (7.21) $ 51.94 Intercept 7271238626 333817912 217820505 14996E-21 659283901 794963825 65
00 $ 7129 $ 2671 $ 713.18 Rain 1417507689 1.15147664 -12.3103469 _ 4.424E-14 -16.515159 -11.8349948 -1
$ s $
$ B $
$ $ $
<

Let me also highlight in green the word Residual and SS meaning
Sum of Squares and let me change SS here to Sum of Squares:

Aosve @7 Q) B B D~ O D Rain Data

Home Insert Draw Pagelayout Formulas Data Review View Developer  Tellme % share 3 Comments.

A A . _ I =, 5 S Ao

wvial = v Wrap Toxt v General v o v VERCEY | =4 Z
* E- 5 % B-=-H a. ¥

S = == Evewescenmery  §v% 9 @ 9B Codional Format Cel sen Delets Format Sota Fnds  Amyze

& Mersea c $ % Formating a3 Table  Syles v Fiter Select oats

> 2 £
$ s 449 S 20.19 SUMMARY OUTPUT

H 609 § 291§ 8.47

$ 2168 $ (7.68) $ 59.01 Regression Statistics

$ 4861 $ (9.61) $ 92.44 Multiple R 0.903745367

S 6421 $ (1321) $ 174.42 R Square 0816755689

$ 7129 $ 1271 $ 161.43 Adjusted R Square 0.81136615

$ 7271 1629 $ 26530 Standard Error 13.56202909

$ 7129 $ 771 ¢ 59.37 Observations 36

$ 68.46 $ (19.46) $ 37867

$ 5570 § (3.70) $ 13.70 ANOVA

S 3160 $ (5.60) $ 3141 o [ sumofsquared | ms F F

$ 892 $ 308 $ 9.46 Regression 1 27873.3987 278733987 151544641  4.424E-14

$ 184 $ 616 $ 37.98 Residual 34 6251573521 163.928633

$ (9.50) $ 1250 $ 156.33 Total 35 34126.97222

$ 1176 $ 424 S 17.98

$ 4720 $ (0.20) $ 0.04 Coefficients Standard Error t Stat P-value Lower95% _ Upper95%
$ 6421 S (7.21) $ 51.94 Intercept 72.71238626 3338179124 217820505 1.4996E-21 659283901 79.4963825
$ 7129 $ 2671 $ 713.18 Rain 1417507689 1.151476639 -12.3103469  4.424E-14 16515159 -11.8349948
$ 7271 §$ 2629 $ 691.06

S 7129 $ 2471 $ 610.36

$ 68.46 $ (16.46) $ 270.92

< < 7 2

Rain Data for 2009 to 2011

5]
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Now some people call this 6,253.5 number here the SSE meaning
Sum of Squares Error. So let me type that here in the green Residual

cell in square brackets meaning SSE and | will shade it green:

s s 20.19 SUMMARY OUTPUT

$ 6.09 $ 291§ 8.47

$ 2168 $ (7.68) $ 59.01 Regression Statistics

$ 4861 $ (9.61) $ 92.44 Mmultiple R 0.903745367

$ 6421 $ (13.21) $ 174.42 R Square 0816755689

S 7129 $ 1271 ¢ 16143 Adjusted R Square 081136615

$ 7271 1629 $ 26530 Standard Error 1356202909

$ 7129 $ 771§ 59.37 Observations 36

S 68.46 $ (19.46) $ 378.67

S 5570 $ (3.70) $ 13.70 ANOVA

$ 3160 $ (5.60) $ 3141 df Sum of Squares MS F F

S 892 § 3.08 $ 9.46 Regression 1 278733987 278733987 151544641  4.424E-14

$ 184 $ 6.16 S 37.98 Residual [SSE] 34} 6243.573521| 183.928633

$ (9.50) $ 1250 $ 156.33 Total 35 34126.97222

$ 1176 $ 424 S 17.98

$ 4720 § (020) $ 0.04 Coefficients Standard Error tStat P-value __Lower95% _Upper 95%
S 6421 (7.21) $ 51.94 Intercept 7271238626 3338179124 217820505 14996E-21 659283901 79.4963825
$ 7129 $ 2671 $ 713.18 Rain -14.17507689 1.151476639 -12.3103469  4.424E-14  -16.515159 -11.8349948
$ 7271 2629 $ 691.06

$ 7129 §$ 2471 $ 610.36

S 68.46 $ (16.46) $ 270.92

< < 7 0o 2

Rain Data for 2009 to 2011

Great we quantified the error..what do we do with that Sum of
Squares Error that we just calculated? The SSE of 6,253.5 is the
magnitude of our error. But it’s the magnitude of the error

compared to what? Well, we got to figure out what the magnitude
of this error is when compared to our regression line on our chart,
so we can figure out how accurate our model is.

Per the image below, let’s look at all the data points here for our
predicted sales in column E and up here in cell Al | will calculate
the average for all the data points in column E:

166



The Complete Artificial Intelligence Book

Aosave @ QBB DV O e @ Rain Data

Home Insert Draw Pagelayout Formulas Data Review View Developer % share (3 Comments.

.

paste

Viookup & /[ =averagelE3E38

$ s 351§ (10.35) $

$ $ 134§ S 366 $ 13.38
Jan-10 46 $ 1200, $ Prsiis 449 $ 20.19 SUMMARY OUTPUT
Feb-10 a7 $ 900} 6091 S 291§ 8.47
Mar-10 36 $ 1400}$ 21681 $ (7.68) $ 59.01 Regression Statistics
Apr-10 17 $ 39.00;}$ 48611 S (9.61) $ 92.44 Multiple R 0.903745367
May-10 0.6 $ 51.00}$ 64211 % (13.21) $ 174.42 R Square 0816755689
Jun-10 0.1 $ 8400} S 71291 S 127118 161.43 Adjusted R Square 0.81136615
Jul-10 0 $  89.00}$ 72714 $ 1629 $ 265.30 Standard Error 1356202909
Aug-10 0.1 $ 79.00;$ 71291 $ 771§ 59.37 Observations 36
Sep-10 03 $ 49.00}$ 68.46 | S (19.46) $ 378.67
Oct-10 1.2 $ 5200} 55.70 { $ (3.70) $ 13.70 ANOVA
Nov-10 29 $ 26003 3160 $ (5.60) $ 3141 i df Sum of Squares
Dec-10 45 $ 12003 892§ 3.08 $ 9.46 Regression 1 278733087 27
Jan-11 5 $ 800} $ 184S 6.16 $ 37.98 Residual [SSE] 34 6253573521 18
Feb-11 5.8 $ 3.00;$ (9.50)} $ 1250 $ 156.33 Total 35 34126.97222
Mar-11 43 $ 1600}$ 11.76 | $ 424 $ 17.98
Apr-11 18 $ 47.00;$ 4720 $ (0.20) $ 0.04 Coefficients Standard Error
May-11 0.6 $ 57.001% 64211 $ (7.21) $ 51.94 Intercept 7271238626 3338179124 21
Jun-11 0.1 $ 98.00}% 7129 $ 2671 $ 713.18 Rain -14.17507689 1.151476639 _-12
Jul-11 0 $ 9900} 72711$ 2629 $ 691.06
Aug-11 $ M $ $

Rain Data for 2009 to 2011

We see that the average of all calculations on our trend line is
42.472:

s @ QB B D B RainD:
Home nsert Oraw Pagoleyout Fomuas Data  Review Developer Q) Tollme s o
B e x ® T —— - B B &

Camera ditionsl Format  Call [P — Finda

5 Merge & conter v s Ana
Lt Formating as Table  Styles v Fiter Seect  Dsts

=AVERAGE(E3:£38)

Formula Sales Prediction Error [Residual] Error [Residual] Squared
Month

Jan-09 48 $ 1000 $ 467 $ 533 $ 2839 Rain
Feb-09 5.1 $ 700 $ 042§ 658 $ 43.30 $12000
Mar-09 4.1 $ 1100 $ 1459 $ (3.59) $ 12.92 $100.00 44
Apr-09 16 $ 4000 $ 50.03 $ (10.03) $ 100.64 $80.00
May-09 0.6 $ 5000 $ 64.21 S (14.21) $ 201.84 _3 $60.00
Jun-09 0.1 $ 8000 $ 7129 $ 871 $ 75.79 * s0o00 X -
Jul-09 0 $ 8500 $ 7271 $ 1229 $ 150.99 $20.00 . -
Aug-09 0.1 $ 8100 $ 7129 $ 9.71 $ 94.20 s
Sep-09 03 $ 4800 $ 68.46 S (20.46) $ 418.59 0 1 2 3
0Oct09 14 $ 2300 $ 5287 $ (29.87) $ 892.04 Ra
Nov-09 32 $ 1700 $ 2735 $ (1035) $ 107.16
Dec-09 4.4 $ 1400 $ 1034 $ 366 $ 13.38
Jan-10 4.6 $ 1200 $ 751 $ 449§ 20.19 SUMMARY OUTPUT
Feb-10 a7 $ 900 $ 6.09 $ 291 § 8.47
Mar-10 36 $ 1400 $ 2168 $ (7.68) $ 59.01 Regression Statistics
Apr-10 17 $ 3900 $ 4861 $ (9.61) $ 92.44 Multiple R 0903745367
May-10 0.6 $ 5100 $ 6421 $ (13.21) $ 174.42 R Square 0816755689
Jun-10 0.1 $ 8400 $ 7129 $ 1271 $ 161.43 Adjusted R Square 0.81136615
Jul-10 0 S 89.00 $ 7271 $ 1629 $ 26530 Standard Error 13.56202909
Aug-10 $ $ 7129 $ 771§ 59.37 Observations 36
10 S $ 68.46 S (19.46) $ 378.67

Rain Data for 2009 to 2011
Ready 1T BB O - @ + 162%

If you can’t see the formula bar here, then go to View and then click

on show formula bar. Let me name this Al cell here
AVERAGE_OF _TREND_LINE_DATA,; if you name cells like | just did,
make sure there is no space between the words:
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Aosave @ QBB DV O e @ Rain Data

Home Insert Draw Pagelayout Formulas Data Review View Developer () Tellme Share | CJ Comments.

4

1N [2==] Elson = ]

V' Formula Bar Zoom 162% bl v =

E ] i Ba & B

Preview Layout Views S = i lection  Window Column Windows ~ Macros Macro Refe

[
E

=AVERAGE(E3:£38)

Formula Sales Prediction Error [Residual] Error [Residual] Squared
Jan-09 48 $ 1000 $ 467 $ 533 $ 2839 Rain
Feb-09 5.1 $ 700 $ 042 $ 658 $ 43.30 $120.00

Mar-09 a1 $ 1100 $ 1459 (359) $ 12.92 $10000 4

Apr-09 16 $ 4000 $ 5003 $ (10.03) $ 100.64 $8000

May-09 0.6 $ 5000 $ 6421 S (18.21) $ 201.84 2 5000

Jun-09 0.1 $ 8000 § 7129 $ 871 $ 75.79 % w000 EE -

Jul09 0 $ 8500 $ 7271 $ 1229 $ 150.99 2000 . e
Aug-09 0.1 $ 8100 $ 7129 $ 971 $ 94.20 .

Sep-09 03 $ 4800 $ 68.46 S (20.46) $ 418.59 o 1 2 3
0ct-09 14 $ 2300 $ 5287 $ (29.87) $ 892.04 Ra
Nov-09 32 $ 1700 $ 2735 $ (10.35) $ 107.16

Dec-09 44 $ 1400 $ 1034 $ 366 $ 13.38

Jan-10 4.6 $ 1200 $ 751 $ 449 S 20.19 SUMMARY OUTPUT

Feb-10 a7 $ 900 $ 609 $ 291 § 8.47

Mar-10 36 $ 1400 $ 2168 $ (7.68) $ 59.01 Regression Statistics

Apr-10 17 $ 3900 $ 4861 $ (961) $ 92.44 Multiple R 0903745367

May-10 06 $ 5100 $ 6421 $ (13.21) $ 174.42 R Square 0816755689

Jun-10 0.1 $ 8400 $ 7129 $ 1271 $ 161.43 Adjusted R Square 081136615

Jul-10 0 $ 89.00 $ 7271 $ 1629 $ 26530 Standard Eror 13.56202909

Aug-10 $ $ 7129 $ 771 $ 59.37 Observations 36

Sep-10 S S 68.46 S (19.46) $ 378.67

Rain Data for 2009 to 2011

And let’s calculate the variance of our data on the trend line versus

the average which we just calculated as 42.472. This will make
more sense in a second. So here in cell A3 | will take the
AVERAGE_OF_TREND_LINE_DATA minus what the trend line
predicted for all data points:

Auosave @ ) B B D~ @ Rain Data

Home nsert Draw Pagelayout Formulas Data Review View Developer % share ) Comments.

VLOOKUP =AVERAGE_OF_TREND_LINE_DATAE3

Formula Sales Prediction Error [Residual] Error [Residual] Squared

Month Rain Sales

=AVERAGE_OF_TREND_LINE_DATA-E3 S 1671 $ 533 $ 28.39 Rain
Feb-09 5.1 $ 700§ 42 S 658 $ 4330 $120.00
Mar-09 a1 $ 1100 $ 1459 $ (359 $ 12.92 $10000 4
Apr-09 16 $ 4000 $ 5003 $ (10.03) $ 100.64 $8000
May-09 0.6 $ 5000 $ 6421 $ (14.21) $ 201.84 £ <000
Jun-09 0.1 $ 8000 $ 7129 $ 871 $ 75.79 % si000 EX =
Jul-09 0 $ 8500 $ 727 % 1229 150.99 $2000 . s
Aug-09 0.1 $ 8100 $ 7129 $ 971 $ 94.20 N
Sep-09 03 $ 4800 $ 68.46 S (20.46) $ 418.59 o 1 2 3
0ct-09 14 $ 2300 $ 5287 $ (29.87) $ 892.04 Ra
Nov-09 32 $ 1700 $ 2735 $ (1035) $ 107.16
Dec-09 44 $ 1400 $ 1034 $ 366 $ 13.38
Jan-10 4.6 $ 1200 $ 751§ 449§ 20.19 SUMMARY OUTPUT
Feb-10 a7 $ 900 $ 609 $ 291§ 8.47
Mar-10 36 $ 1400 $ 2168 $ (7.68) $ 59.01 Regression Statistics
Apr-10 1.7 $ 3900 $ 4861 S (9.61) $ 92.44 Mmultiple R 0.903745367
May-10 0.6 $ 5100 $ 6421 $ (13.21) $ 174.42 R Square 0816755689
Jun-10 0.1 $ 8400 $ 7129 § 1271 $ 161.43 Adjusted R Square 081136615
Jul-10 0 $ 89.00 $ 7271 $ 1629 $ 265.30 Standard Error 13.56202909
Aug-10 $ $ 7129 $ 771§ 59.37 Observations 36
Sep-10 S S S (19.46) $ 378.67

Rain Data for 2009 to 2011
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ABB DT -  RainData Q @

Insert Draw Pagelayout Formulas Data Review View Developer  Tellme are [ Comments.

B H Zoom 162%

Normal ” 0 Zoomto 100%

Formula Sales Prediction Error [Residual] Error [Residual] Squared
Month

$ Jan-09 48 $ 1000 $ 467 $ 533 $ 2839 Rain
s | Febos 5.1 $ 700 $ 042 $ 658 $ 43.30 $12000

s Mar-09 a1 $ 1100 $ 1459 § (359) $ 12.92 $10000 4

S (756) Apr0g 16 $ 4000 $ 5003 $ (10.03) $ 100.64 $8000

S (2174) May09 0.6 $ 5000 $ 6421 $ (14.21) $ 201.84 2 000 =

S (2882) Jun09 0.1 $ 8000 § 7129 $ 871 $ 75.79 % w000 EE -

$  (3024)  Jul-09 0 $ 8500 $ 7271 $ 1229 $ 150.99 $20.00 . s
S (2882)  Aug-09 0.1 $ 8100 $ 7129 $ 971 $ 94.20 .

S (2599) Sep-09 03 $ 4800 $ 68.46 S (20.46) $ 41859 o 1 2 3
$  (1040)  Oct09 14 $ 2300 $ 5287 $ (29.87) $ 892.04 Ra
$ 1512 Nov-09 32 $ 1700 $ 2735 $ (1035) $ 107.16

S 3213 Dec09 2.4 $ 1400 $ 1034 $ 366 $ 13.38

$ 3497 Jan-10 46 $ 1200 $ 751 $ 449 S 20.19 SUMMARY OUTPUT

$ 3638 Feb-10 a7 $ 900 $ 609 $ 291 § 8.47

$ 2079  Mar10 3.6 $ 1400 $ 2168 $ (7.68) $ 59.01 Regression Statistics

S (614) Apr10 17 $ 3900 $ 4861 $ (961) $ 92.44 Multiple R 0903745367

$  (2174)  May-10 0.6 $ 5100 $ 6421 $ (13.21) $ 174.42 R Square 0.816755689

$ (2882 Jun-10 0.1 $ 8400 $ 7129 | § 1271 $ 161.43 Adjusted R Square 0.81136615

$  (3024)  Juk10 0 $ 89.00 $ 7271 § 16.29 $ 26530 Standard Error 13.56202909

$  (2882) Aug10 $ .00 $ 7129 $ 771§ 59.37 Observations 36

S (2599) Sep-10 S .00 S 68.46 S (19.46) $ 378.67

Rain Data for 2009 to 2011

B B O - @

Great we now see how far away each data point on our trend line
is from the average...but wait a second some of these data points
here in column A are negative....and if | just added up all these data
points here in column A, it might not tell us the magnitude of how
far away the average is from each data point on this line. What
should | do?

Well similar to the SSE or Sum of Squares errors calculation from
G39 we should square the numbers up here in column A, per the
image below:
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Auosave @ () B B D v R Rain Data

Home Insert Draw Pagelayout Formulas Data Review View Developer () Tellme & Share  CJ Comments.

E Y]

Macros Macro ot

 Fomuat  Zoom 162% B somt

2] vide
st Switch
n Windows

[
E

™
=]

V oidines V/ Hesdings W8 Zoomto 100%

™
Window

$ $ $ (13.21) $ R Square 0.816755689
0.1 $ 8400 $ 7129 $ 1271 $ 161.43 Adjusted R Square 0.81136615
91446 Jul10 o S 89.00 $ 7271 $ 1629 $ 265.30  Standard Error 13.56202909
83074 Aug-10 0.1 s 79.00 $ 7129 $ 771 % 59.37 Observations 36
67535  Sep-10 03 $ 49.00 $ 68.46 $ (19.46) $ 378.67
17503 Oct10 12 $ 5200 $ 5570 $ (3.70) $ 13.70 ANOVA
11810 Nov-10 29 $ 2600 $ 3160 $ (5.60) $ 31.41 df Sum of Squares
112543  Dec-10 45 $ 1200 $ 892 $ 308 $ 9.46 Regression 1 27873.3987 2i
1,651.20 Jan-11 L] $ 8.00 $ 184 $ 6.16 $ 37.98 Residual [SSE] 34 6253573521  1¢
$ 270140  Feb-11 5.8 $ 300 $ (9.50) $ 1250 $ 156.33 Total 35 34126.97222
$ 94326 Mar11 43 $ 1600 $ 1176 $ 424 S 17.98
s 2233 Aprt 18 S 4700 $ 4720 $ 0.20) $ 0.04 Coefficients __Standard Emor _
$ 47241 May-11 0.6 $ 5700 $ 64.21 $ (7.21) $ 51.94 Intercept 72.71238626 3338179124 21
$ 83074  Jun-11 0.1 $ 9800 $ 7129 $ 2671 $ 713.18 Rain -14.17507689 1151476639 -17
S 91446 Ju-i1 o S 99.00 $ 7271 $ 2629 $ 691.06
S 83074  Augt 0.1 $ 9600 $ 7129 $ 2471 $ 610.36
$ 67535  Sep1 03 $ 5200 $ 68.46 $ (16.46) $ 270.92
$ 17503 Oct11 12 $ 4500 $ 5570 $ (10.70) $ 114.53 RESIDUAL OUTPUT
s Nov-11 3 $ 17.00 $ 3019 $ (13.19) $ 173.90
Dec-11 46 $ 900 $ 751§ 149 $ 2.23 _ Observation __Predicted Sales ___Residuals
sum s 625357 1 4672017173 5327982827
2 0419494105 6580505895

Now, per the image above, let’s add up all these items here like we
did with the SSE. So, in cell A39, | will add up all the squared
numbers from our regression line and we see that it equals
27,873.1

And per the image below, in our Analysis Of Variance, meaning
ANOVA table, we basically have the same result or 27,873...let me
shade this number in green:
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92.44 Multiple R 0.903745367
174.42 R Square 0816755689
161.43 Adjusted R Square 081136615
265.30 Standard Error 13.56202909
59.37 Observations 36
378.67
13.70 ANOVA
3141 o Sum of Squares MS _____F___Significance F
9.46 |Regression 1 278733987 278733987 151544641  4.424E-14
37.98 Resiuual[sss,@ 34 6253573521 183.928633
156.33 Total 35 3412697222
17.98
0.04 Coefficients __Standard Error tStat P-value __Lower95% _Upper95% _Lower95.0% Upper95.0%
51.94 Intercept 7271238626 3338179124 217820505 14996E-21 659283901 79.4963825 659283901 794963825
713.18 Rain 1417507689 1.151476639 -12.3103469  4424E-14 16515150 -11.8349948 -16.515159 -11.8349948
691.06
610.36
270.92
114.53 RESIDUAL OUTPUT
173.90
2.23 _ Obseation _Predicted Sales __Residuals
6,253.57 4672017173 5327982827
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And in cell H26 we have the regression or SSR meaning Sum of
Squares Regression. Let me type SSR in square brackets beside
regression here and | will make this label green as well:

sz @ B B D O @ RainData a ©

Home Insert Draw Pagelayout Formulas Data Review View Developer  Tellme & share  CJ Comments.

[ i Arial AR 10 Wrap Toxt v General . g g N
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< e $ L Formating a3 Table  Styes v Fer Seet Duts

27873.3987008202

$ B Multiple R 0.903745367
$ (1321) $ 17442 R Square 0816755689
S 1271 $ 161.43 Adjusted R Square 0.81136615
$ 1629 §$ 265.30 Standard Error 1356202909
$ 771§ 59.37 Observations 36
$ (19.46) $ 378.67
$ (3.70) $ 13.70 ANOVA
$ (5.60) $ 31.41 df Sum of Squares Ms F F
$ 308 $ 9.46 Regression [SSR] 1 275733957| 278733987 151544641  4.424E-14
s 6.16 $ 37.98 Residual [SSE] 34| e26n573521| 183928633
$ 1250 $ 156.33 Total 35 34126.97222
$ 424 $ 17.98
H 020 0.04 Coefficients __Standard Error tStat P-value __Lower95% _Upper95% _Lower 95.0% Upper95.0%
$ (7.21) $ 51.94 Intercept 72.71238626 3.338179124 21.7820505 14996E-21 659283901 79.4963825 659283901 79.4963825
$ 2671 | § 713.18 Rain -14.17507689 1.151476639 -12.3103469 4424E-14 16515159 -11.8349948 -16.515159 -11.8349948
$ 2629 $ 691.06
B 2271 $ 610.36
S (16.46) $ 270.92
$ (10.70) $ 114.53 RESIDUAL OUTPUT
$ (13.19) $ 173.90
H 149 $ 223 Obseation __Predicted Sales __Residuals
Sum s 6,253.57 1 4672017173 5327982827

Rain Data for 2009 to 2011

Average: 17063.48611

Now if | highlight cells J26 and J27 meaning SSR and SSE, we get
34,127 in cell J28, which is the total, meaning SST...Sum of Squares
Total. Let me add SST in square brackets here in H28 and let me
make this green too:
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$ (9.61) $ Multiple R 0.903745367
$ (1321) $ 174.42 R Square 0816755689
$ 1271 $ 16143 Adjusted R Square 081136615
$ 1629 $ 265.30 Standard Error 13.56202909
$ 771§ 59.37 Observations 36
H (19.46) $ 378.67
S (3.70) $ 13.70 ANOVA
H (5.60) $ 3141 df Sum of Squares MS_____F___Significance F
$ 3.08 $ 9.46 Reg.ess.on[sskll 1 278733987 278733987 151544641  4.424E-14
B 616 $ 37.98 Residual [SSE] 34 6253573521 183.928633
H 1250 $ 15633 Total 35 3412697222
$ 424 $ 17.98 v
S 0.20) $ 0.04 Coefficients __Standard Error tstat P-value __Lower95% __Upper95% _Lower95.0% Upper95.0%
B (7.21) $ 51.94 Intercept 7271238626 3338179124 217820505 14996E-21 659283901 79.4963825 659283901 794963825
H 2671 $ 713.18 Rain 1417507689 1.151476639 -12.3103469  4424E-14 16515150 -11.8349948 -16.515159 -11.8349948
S 2629 $ 691.06
$ 2471 $ 610.36
H (16.46) $ 270.92
$ (10.70) $ 114.53 RESIDUAL OUTPUT
S (13.19) $ 173.90
H 149 $ 2.23 _ Obsevation _Predicted Sales __Residuals
sum s 6,253.57 1 4672017173 5327982827

Rain Data for 2009 to 2011
Ready 1T ] = L 2 + 162%
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What do we do with this? Well now we can calculate how accurate
our regression line is relative to the error. So, if | take the SSR in J26
divided by the SST in J28 we see that a number of 81.68 percent
which we see in cell 119. So let me highlight H19 and 119 now in
green:

nnnnn

$ . 92.44 Multiple R 0.903745367
$ o $ 174.42 R Square 0.816755689
S 1271 $ 16143 Adjusted R Square 081136615
$ 1629 $ 265.30  Standard Error 1356202909
$ 771 $ 59.37 ot 36
$ (19.46) $ 378.67 k3 1
$ (3.70) $ 13.70 ANOVA
$ (5.60) $ 31.41 o Sum of Squares MS F i F
$ 308 $ 9.46 Regression [SSR] 1 278733987 278733987 151544641  4.424E-14
S 616 S 37.98 Residual [SSE] 34 6253573521 183928633
$ 1250 $ 156.33 Total [SST] 35 3412697222
$ 424 S 17.98
$ (0.20) $ 0.04 Coeficients __Standard Emor ___tStat P-value __Lower95% _ Upper95% _Lower95.0% Upper95.0%
$ (721) $ 51.94 Intercept 7271238626 3.338179124 21.7820505 14996E-21 659283901 79.4963825 65.9283901 79.4963825
s 2671 $ 713.18 Rain 1417507689 1.151476639 -12.3103469  4.424E-14 16515159 -11.8349948 -16.515159 -11.8349948
s 2629 $ 691.06
$ 2471 $ 610.36
$ (16.46) $ 27092
$ (10.70) $ 114.53 RESIDUAL OUTPUT
$ (13.19) $ 173.90
$ 149 $ 223 _ Observation _Predicted Sales Residuals
Sum $ 6,253.57 1 4.672017173 5.327982827

Rain Data for 2009 to 2011

Our R Squared in cell J19 is 81.68% and this means that our
regression line is 81.68 percent accurate. The highest this number

goes is 1 meaning 100% and it’s debatable, but | usually like to see
an r squared above .7 meaning 70% accurate.

So, we can conclude that our regression line meaning our
regression formula representing the line which is y = -14.175x +
72.712 is 82% accurate.

Per the image below, SSR divided by SST is 82%. And the SSE here
divided by SST is 18%. So, our model is 82% accurate and 18%
inaccurate:
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Aosave @ QBB D v O e @ Rain Data

Home Insert Draw Pagelayout Formulas Data Review View Developer % share 3 Comments.
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VLOOKUP / =126/128

S S 92.44 Multiple R 0903745367
$ (1321) $ 174.42 R Square 0816755689
s 1271 $ 161.43 Adjusted R Square 0.81136615
$ 1629 $ 265.30 Standard Error 13.56202909
$ 771§ 59.37 Observations 36
H (19.46) $ 378.67
s (3.70) $ 13.70 ANOVA
$ (5.60) $ 3141 o Sum of Squares MS F F
$ 3.08 § 9.46 Regression [SSR] 1| 278733087| 278733987 151544641  4.424E-14
H 6.16 $ 37.98 Residual [SSE] 34 6253573521 183.928633
s 1250 $ 15633 Total [SST] 35| 34126.97222|
$ 424§ 17.98
S (020) $ 0.04 Coeffcients __Standard Emor tstat P-value __Lower95% _Upper95% Lower95.0% Upper95.0%
B (7.21) $ 51.94 Intercept 7271238626 3338179124 217820505 14996E-21 659283901 79.4963825 659283901 794963825
H 2671 $ 713.18 Rain 1417507689 1.151476639 -12.3103469  4424E-14 16515150 -11.8349948 -16.515159 -11.8349948
$ 2629 $ 691.06
$ 2471 $ 610.36
S (16.46) $ 270.92
$ (10.70) $ 114.53 RESIDUAL OUTPUT
$ (13.19) $ 173.90
H 149 $ 2.23 _ Obsevation _Predicted Sales __Residuals
sum s 6,253.57 1 4672017173 5327982827

What is this number above the r squared in cell 118? It means the

correlation of x versus y. So, if | type =correl(Y data, X data), we get

the same value as the r squared:
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S 4.49 S 20.19 SUMMARY OUTPUT

$ 291 $ 8.47

$ (7.68) $ 59.01 Regression Statistics

$ (9.61) $ 92.44 Multiple R 0903745367

$ (13.21) $ 174.42 R Square 0816755689 <+

$ 1271 $ 161.43 Adjusted R Square 081136615

$ 1629 $ 265.30 Standard Error 1356202909

$ 771 % 59.37 Obsenvations 36

$ (19.46) $ 378.67

$ (3.70) $ 13.70 ANOVA 0.816755689

$ (5.60) $ 3141 dof Sum of Squares MS F Significance F

$ 3.08 $ 9.46 Regression [SSR] 3 278733987 278733987 151544641  4.424E-14

$ 616 $ 37.98 Residual [SSE] 34 6253573521 183928633

$ 1250 $ 156.33 Total [SST] 35 34126.97222

B 424§ 17.98

$ (0.20) $ 0.04 Coefficients __Standard Error tStat P-value __Lower95% _Upper95% _Lower95.0% Upper95.0%
$ (7.21) $ 51.94 Intercept 7271238626 3338179124 217820505 14996E-21 659283901 79.4963825 659283001 794963825
$ 2671 $ 713.18 Rain 1417507689 1151476639 123103469 4.424E-14 16515159 -11.8349948 -16.515159 -11.8349948
$ 2629 $ 691.06

5 2471 $ 610.36

s (16.46) $ 270.92

$ (10.70) $ 114,53 RESIDUAL OUTPUT

Rain Data for 2009 to 2011
by

Ready

Let’s discuss some of the non-green shaded numbers created by
Excel’s Regression Analysis Data ToolPak feature.
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Per the image below, in cell 122 we see that there are 36
observations meaning 36 data points so let me shade the word

observations and data points here in green.

$ 971 $ 94.20 s
68.46 S (20.46) $ 418.59 0 1 2
52.87 $ (29.87) $ 892.04 Rain
2735 $ (1035) $ 107.16
1034 $ 366 $ 1338
751 $ 449 $ 20.19 SUMMARY OUTPUT
6.09 $ 291§ 8.47
2168 $ (7.68) $ 59.01 Regression Statistics
4861 $ (9.61) $ 92.44 Multiple R 0.903745367
6421 $ (13.21) $ 174.42 R square 0.816755689
7129 $ 1271 $ 161.43 Adjusted R Square 0.81136615
7271 % 1629 $ 265.30 Standard Error 13.56202909
7129 $ 771§ 59.37 | Observations 36|
68.46 $ (19.46) $ 378.67
5570 $ (3.70) $ 13.70 ANOVA
3160 $ (5.60) $ 31.41 df Sum of Squares MS F Significance F.
892 $ 3.08 $ 9.46 Regression [SSR] 1 278733987 278733987 151544641  4.424E-14
184 $ 616 $ 37.98 Residual [SSE] 34 6253573521 183.928633
(9.50) $ 1250 $ 156.33 Total [SST] 35 3412697222
1176 $ 424§ 17.98
4720 $ 0.20) 0.04 Coefficients __Standard Emor tStat P-value __Lower95% _Upper95% _Lower 95.0%

6421 §

Rain Data for 2009 to 2011

(7.21) $ 5194 Interoept

72.71238626 3338179124 21.7820505 14996E-21 659283901 79.4963825 659283901

Per the image below, we see that the coefficients data in cell 130

that the intercept is 72 as represented by our formula on the chart.
We also see that our slope is -14.175 also as represented in the
formula on our chart. So, let’s shade the intercept and rain data in
green.
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cccccc

13.38

z $ 20.19 SUMMARY OUTPUT
291 $ 8.47
(7.68) $ 59.01 Regression Statistics
(9.61) $ 92.44 Multiple R 0903745367
(1321) $ 174.42 R Square 0816755689
1271 $ 161.43 Adjusted R Square 081136615
1629 $ 265.30  Standard Error 13.56202909
771§ 59.37 Observations 36
(19.46) $ 378.67
(3.70) $ 13.70 [ANOVA
(5.60) $ 3141 df Sum of Squares MS F Significance F
308 $ 9.46 Regression [SSR] 1 278733987 278733987 151544641  4.424E-14
616 $ 37.98 Residual [SSE] 34 6253573521 183.928633
1250 $ 15633 Total [SST] 35 3412697222
424§ 17.98
(0.20) $ 0.04 Coeficients. Standard Error t Stat P-value  Lower95% _Upper95% Lower95.0% Upper 95.0%
(7.21) $ 51.94 Intercept 7271238626 3338179124 217820505 14996E-21 659283901 79.4963825 65.9283901 794963825
2671 $ 713.18 Rain 1417507689 1.151476639 -12.3103469  4424E-14 16515150 -11.8349948 -16.515159 -11.8349948
2629 $ 691.06
471§ 610.36
.46) $ 270.92
.

Recall that the slope of -14.175 means that for every 1 inch increase

in rain which is x, our sales which is y goes down 14.175 dollars.
When x is 0 meaning when rain is zero, then y is 7.2712, which is
the Y intercept when x is zero.

We are making great progress!

We will skip adjusted r squared in cell 120 for now because in
another chapter when we discuss Multiple Regression
Analysis...meaning when we have more than just one unknown
variable, then the adjusted r squared will make more sense as we
will adjust for more variables instead of just one variable, which is
X. Recall that x represents rain in inches.

Let’s move onto what we have not discussed in the ANOVA table.
Per the image below, In 125 we have dF. dF stands for degrees of
freedom and it just tells you about independent variables in the
calculation. So, we know that our formula is y = mx+b and we know
this equals y = -14.715x + 72.712....s0 if we have x then we have
one item to derive in our regression, which is y. So, think of the
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degrees of freedom regression # of 1 here in cell 126 as one

unknown variable.

cccccc

13.38

. $ 20.19 SUMMARY OUTPUT

291 $ 8.47

(7.68) $ 59.01 Regression Statistics

(9.61) $ 92.44 Multiple R 0.903745367
(1321) $ 174.42 R Square 0816755689

1271 S 161.43 Adjusted R Square 0.81136615

1629 $ 265.30  Standard Error 1356202909

771 % 59.37 Observations 36
(19.46) $ 378.67

(3.70) $ 13.70 ANOVA

(5.60) $ 3141 df Sum of Squares MS 2, F F

308 $ 9.46 Regression [SSR] 1 278733987 278733987 151544641  4.424E-14

616 $ 37.98 Residual [SSE] 34| 6253573521 183.928633

1250 $ 15633 Total [SST] 35| 3412697222

424§ 17.98

(0.20) $ 0.04 Coefficients Standard Error t Stat P-value Lower95%  Upper95% Lower95.0% Upper 95.0%
(7.21) $ 51.94 Intercept 7271238626 3338179124 217820505 14996E-21 659283901 79.4963825 65.9283901 794963825
2671 $ 713.18 Rain 1417507689 1.151476639 -12.3103469  4424E-14 16515150 -11.8349948 -16.515159 -11.8349948
2629 $ 691.06

471§ 610.36

270.92

In cell 128 we see that the total number of degrees of freedom here

is 35, which means our 36 observations minus 1....why minus one?
Because if we plug in one of the 36 results, then there are 35 other
instances that we can plug in. So, the total degrees of freedom is
35.

Per the image below, the next column in the Analysis Of Variance
or ANOVA table starting in K25 is MS, which refers to Mean or
Average Sum of Squares. Let me rename K25 Mean Sum of Squares:
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Mean Sum of Squares

3.66 S

449 $ 20.19 SUMMARY OUTPUT

291 $ 8.47

(7.68) $ 59.01 Regression Statistics

(9.61) $ 92.44 Multiple R 0903745367
(1321) $ 174.42 R Square 0816755689

1271 $ 161.43 Adjusted R Square 0.81136615

1629 $ 265.30  Standard Error 1356202909

771 % 59.37 Observations 36
(19.46) $ 378.67

(3.70) $ 13.70 ANOVA

(5.60) $ 3141 df Sum of Squares | Mean gym of Squares F F

308 $ 9.46 Regression [SSR] 1 27873.3987 27873.3987 151.544641  4.424E-14

616 $ 37.98 Residual [SSE] 34 6253573521 183.928633

1250 $ 15633 Total [SST] 35 3412697222

424§ 17.98

(0.20) $ 0.04 Coefficients Standard Error t Stat P-value Lower95%  Upper95% Lower95.0% Upper 95.0%
(7.21) $ 51.94 Intercept 7271238626 3.338179124 217820505 14996E-21 659283001 794963825 659283901 79.4963825
2671 $ 713.18 Rain 1417507689 1.151476639 1231034692 4.424E-14 16515159 -11.8349948 16515150 -11.8349948
2629 $ 691.06

471§ 610.36

(16.46) $ 270.92

Rain Data for 2009 to 2011

This Mean Sum

B @ O - +

of Squares column is the Sum of Squares column

divided by the df column. For example, in K27 the math is the
Residual Sum of Squares of 6253.57 divided by the degrees of
freedom of 34, which is 183.93. Let’s shade this MS meaning Mean
Sum of Squares column in green now:

Autosave @ or

Home Insert  Draw

[ g

Paste

aBeB 2

Avial

Rain Data for 2009 to 2011

Formulas

Data  Review View

Developer

2 Rain Data
Tell me

p Toxt v

] Merge & Center v

General

o o
=5

§ % Condtionsl Format Ce nsert

Formating as Table ~ Styles

—
o=

% share () Comments.

Sorta Finda
v Fiter  Select

$ 1338

449 $ 20.19 SUMMARY OUTPUT

291§ 8.47

(7.68) $ 59.01 Regression Statistics

(9.61) $ 92.44 Multiple R 0.903745367
(1321) $ 174.42 R Square 0816755689

1271 $ 161.43 Adjusted R Square 081136615

1629 $ 265.30 Standard Error 13.56202909

771 % 59.37 Observations 36
(19.46) $ 378.67

(3.70) $ 13.70 ANOVA

(5.60) $ 3141 of Sum of Squares __Mean Sum of Squares F gy [Significance F

308 $ 9.46 Regression [SSR] 1 27873.3987 278733987 151.544641 4.424E-14

616 $ 37.98 Residual [SSE] 34 6253573521 183.928633

1250 $ 15633 Total [SST] 35 3412697222

424 S 17.98

(0.20) $ 0.04 Coeficients. Standard Error tStat P-value __Lower95% _Upper95% _Lower95.0% Upper95.0%
(721) $ 51.94 Intercept 7271238626 3.338179124 217820505 14996E-21 659283901 794963825 659283901 79.4963825
2671 $ 713.18 Rain 1417507689 1.151476639 1231034692 4.424E-14 16515159 -11.8349948 16515150 -11.8349948
2629 $ 691.06

2271 $ 610.36
(16.46) $ 270.92

B @ O - [ ] + 162%
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Next up in L25 we have the “F” column, which divides the Mean
Sum of Squares numbers. So, the Mean Sum of Squares for
regression divided by the Mean Sum of Squares for the Residual is
151.54. Meaning K26 divided by K27:

[N =N -2

Draw Pagelayout Formulas Data Review View

VLOOKUP

13.38

49 S 2019 SUMMARY OUTPUT
91§ 8.47
(7.68) $ 59.01 Regression Statistics
(9.61) $ 92.44 Multiple R 0903745367
(1321) $ 174.42 R Square 0816755689
1271 $ 161.43 Adjusted R Square 081136615
1629 $ 265.30 Standard Error 13.56202909
771 $ 59.37 Observations 36
(19.46) $ 378.67
(3.70) $ 13.70 ANOVA =K26]K27
(5.60) $ 3141 o Sum of Squares __Mean Sum of Squares F i F
308 $ 9.46 Regression [SSR] 1 27873.3987) 27873.3987| 151544641  4.424E-14
6.16 $ 37.98 Residual [SSE] 34 6253573521} __ 183928633
1250 $ 156.33 Total [SST) 35 34126.97222
424 S 17.98
(020 0.04 Coefficients __Standard Error tstat P-value __Lower95% _Upper95% Lower95.0% Upper95.0%
(721) $ 51.94 Intercept 7271238626 3.338179124 217820505 14996E-21 659283901 79.4963825 659283901 79.4963825
2671 $ 713.18 Rain 1417507689 1.151476639 1231034692 4.424E-14 16515159 -11.8349948 16515150 -11.8349948
2629 §$ 691.06
2471 § 610.36

270.92

This just helps us understand another way to look at the magnitude

of our error and the variance of the data.

What does this significance F mean in cell M26? 4.424E-14, means
the decimal point after the first number 4 adds 14 zeros before the
number 4... meaning a very tiny number.

Well, we want this to be lower than 0.05 so we can conclude that
our model is statistically significant meaning the model works.
Since 0.05 is way greater than this number here, then we can
conclude that our model is statistically significant. This significance
F is also called the P value.

Now let’s talk about the standard error in 121, which is 13.56:
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47

2.91 8.

59.01 Regression Statistics
92.44 Multiple R 0.903745367
174.42 R Square 0.816755689

(7.68)
(9.61)
(13.21)
12.71 161.43 Adjusted R Square 0.81136615

16.29 265.30 Standard Error 13.56202909|
771§ 59.37 Observations 36
378.67.

B @ O -

This standard error number represents how far away the data
points are on average from the trendline. The way to calculate the
standard error of 13.56 is we take the SSE of 6253.573 / (the
number of data points -2)...meaning J27 divided by 127.

Then since we squared the data before let’s get rid of the square
by taking the square root, which equals a standard error of 13.56.

A lower number is better of course meaning a lower number means
the data points are closer to the trend line. The 13.56 standard
error is how far apart on average the data is from the line.

Generally speaking, most of the data points are usually within 2
times the standard error on the regression line....so 13.56 times 2,
which is 27.12. If we look at our regression line it makes sense as
most values are within 27.12 away from the regression line
although there are some outliers.

Let’s look at the intercept data in cell I31. Per the image below, the
y intercept when xis 0 is 72.71 and if we look at cells 031 and P31
we are 95% sure that for the entire population of data that the y
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intercept is between 65.928 and 79.496...please don’t spend too
much time on the intercept confidence data as it isn’t really helpful
as it only reflects when x is zero...spend more time analyzing the

data here for the next line which is x or rain in our example.

0816755689

143 Adjusted R Square 0.81136615
P3N-30 Standard Eror 1356202909
f23 37 Observations 36

df Sum of Squares __Mean Sum of Squares F F
PN 46 Regression [SSR] 1 27873.3987 278733987 151544641  4.42397E-14
Pifl 08 Residual [SSE] 34 6253573521 183.928633
PEY 33 Total (sST) 35 3412697222
Coefficients __Standard Error tStat Pvalue __Lower95% __Upper 95% | Lower95.0% Upper95.0%
EIl 94 Intercept 7271238626 3.338179124 217820505 14996E-21 6592839007 79.4963825| 659283001 794963825
k73 18 Rain 1417507689 1.154476639 1231034692 4424E-14 1651515807 118349948 16515159 -11.8349948

Observation _Predicted Sales _Residuals
1 4672017173 5327982827

2 0419494105

6580505895

Let’s look at the slope data. In cell 132 we see that the slope is -
14.18 and if we look at cells 032 and P32 we are 95% sure that for
the entire population of data that the slope is between -16.52 and
-11.83:
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cccccc

161.43 Adjusted R Square 081136615
265.30 Standard Error 1356202909

59.37 Observations 36
378.67
13.70 ANOVA
3141 o Sum of Squares _Mean Sum of Squares F i F
9.46 Regression [SSR] 1 27873.3987 278733987 151544641  4.42397E-14
37.98 Residual [SSE] 34 6253573521 183.928633
156.33 Total [SST] 35 34126.97222
17.98
0.04 Coefficients __Standard Error tStat P-value ___Lower95% __Upper95% Lower95.0% Upper 95.0%
51.94 Intercept 7271238626 3.338179124 217820505 14996E-21 6592839007 79.4963825_65.9283901 794963825
713.18 Rain 1417507689 1.151476639 1231034692 4.424E-14 1651515897 -11.8349948| -16.515159  -11.8349948|
691.06
610.36
270.92 ki
114.53 RESIDUAL OUTPUT
173.90
2.23 _ Obsenvation _Predicted Sales __Residuals

6,253.57 1 4672017173 5327982827
0419494105 6580505895
14594571 3594570998

Rain Data for 2009 to 2011
Ready 1T Average: -1417507689  Count:2  Sum: -28.35015370 | Bl = @— + 162

Now you will see that there are several cells not shaded in green

yet. We will cover this in more detail when we do Multiple
Regression Analysis.

Let’s stop right here as we covered a lot in this Advanced Linear
Regression Analysis chapter. We haven’t yet discussed the non-
green shaded cells yet, but we will soon.

We also haven’t discussed the adjusted R square in cell 120.

We will discuss what these cells mean when we do the Advanced
Multiple Regression Analysis chapter. Multiple meaning, we add
another column of data.
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[A] Multiple Regression Analysis in Excel
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Now that we understand how to do a Regression Analysis in Excel
when we only have one unknown variable, which is x for rain, let’s
discuss Multiple Regression Analysis - meaning when we have more
than just one unknown variable x.

Please make sure you have read or understand the previous Linear
Regression chapters in this section before reading this chapter on
Multiple Regression. Thanks

Let’s download the Excel file attached to the lecture in the course
version of this book called lecture called [A] Multiple Regression
Analysis in Excel.

Let’s look at the data per the image below:

tiple Regression Data

In our Multiple Regression Analysis, we are using the same data
that we used in the previous chapter. Meaning rain in inches for x
and sales for y. Let’s call rain x1 instead of x. And here we added
another variable which is temperature in Fahrenheit called x2. So,
we have multiple unknown variables here meaning x1 for rain in
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inches and x2 for temperature in Fahrenheit. We will keep sales as
y.

Let’s run our Multiple Regression now in Excel and this is the exact
same thing we did with Linear Regression, except, when we select
x, we highlight the x1 and the x2 data. We won’t select chart here
because instead of an x axis and a y axis there would be an x1 axis,
an x2 axis and a y axis, which is 3 dimensional and tough to
interpret in Excel. | will add the output data to cell F15:

Rain Multiple Regression Data

Rain Data for 2009 to 2011
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Multiple Regression Data

$
$
$  12.00 SUMMARY OUTPUT
4130 $ 9.0
4340 $ 14.00 Regression Statistics
4730 $  39.00 MmultipleR | 092015975| <P
5270 $ 51.00 RSquare 084669397
5810 $ 84.00 AdjustedRSq 0.8374027
6220 $ 89.00 Standard Emoi 125913277
6290 $ 79.00 Observations 36
59.90 $  49.00
5470 $ 52.00 ANOVA
4820 $  26.00 of ss M F F
4350 $ 12.00 Regression 2 288951016 14447.5508 91.1278615 3.6453E-14
4180 $  8.00 Residual 33 523187057 158541533
4130 $  3.00 Total 35 341269722
4340 $  16.00
47.30 $  47.00 Coefiicients_Standard Emor__t Stat P-value ___Lower95% _Upper95% _Lower95.0% Upper95.0%
5270 $ 57.00 Intercept 438946188 460383927 -0.95343508 (034730175 -137.560433 49.7711954 -137.560433 49.7711954
5810 $ 98.00 Rain -6.86452811 307181001 223468512 00323258 -13.1141726 -0.61488366 -13.1141726 -0.61488366
6220 $ 99.00 Temperauroii 196775002 077513318 253867967 001603077 039071954 35447805 039071954 35447805
$  96.00

B @ O - + 161%

If we look at the data, we see that the multiple r is 0.92 and we
always want this to be closer to 1. The 0.92 means that the
independent variables meaning x1 for rain and x2 for temperature
have a 92% correlation to y, which is sales.

Now just for fun, let’s see if x1 and x2 are correlated....meaning rain
and temperature. Let’s type =correl(and let’s select the data for x1
and x2). Not surprisingly there is a negative correlation here
because when it rains it is often colder because the rain falls from
the clouds and the clouds are colder than on the ground...which is
why we have more snow on mountains because they are higher up.

Let’s get back to our Multiple Regression data.

Let’s move onto r squared, which is multiple r squared and it tells
us how much the data points are close to what y predicts. So, r
squared tells us the variation of the data points.

However, when Excel calculates the r squared with many more
independent variables, it makes r squared go up even if the new
variables like x3 x4 x5 are not correlated....as a result, Excel
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calculates the adjusted r squared here in cell G20 which more
accurately explains the r squared.

We pay more attention to adjusted r squared when we have more
than one independent variable. In our case we have 2 independent
variables meaning x1 for rain in inches and x2 for temperature in
Fahrenheit.

Moving onto the standard error, which is 12.59, which tells us how
far away our data points are from the line. Lower is better. Next we
have 36 observations...meaning 36 rows of data.

Since we already discussed what many of these items mean in a
previous chapter, | will spend a bit more time on items we have
discussed in detail.

Let’s talk about this significance of F value, which is also referred to
as the P value. Since we want our data to be 95% accurate, which
means 5% inaccurate, we want this significance of f to be less than
0.05. We know that 5% is 0.05.

So, we see here that we have e-14 at the end of this number which
means a decimal and then 14 zeros before the number 3....s0 yes
0.05 is greater than this value here so we are confident that there
is a correlation between our data points in our model and our
model is statistically significant and yes we can use our model to
predict y meaning sales.

Moving on to the intercept which is about -43. This means
according to our trend line, when x1 and x2 are zero then vy
meaning sales is -43 but this doesn’t make sense because we can’t
have negative sales and we only look at the trend line for predictive
purposes within the data points we have...meaning if | type min or
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max for the data points for x1 and x2 | have to use variables within
the min and max of each.

So, if you type min and max for each column(for the x1 and for the
x2 data) and we can only use our model when x1 which is rain is
between 0 and 5.8 inches and we can only use x2 meaning
temperature between 41.3 degrees Fahrenheit and 62.9 degrees
Fahrenheit.

If this is hard to understand then think of the extremes. If we
entered Fahrenheit of 500 degrees which is 260 degrees Celsius
and we assumed that rain was 0, then our model would predict
massive sales, which is illogical. So, we only use x1 and x2 data
points between our min and max numbers here.

Looking across this intercept line of -44, the model is 95% confident
that the intercept is between 49.77 and negative 137.6 ...wait a
second that seems wrong....let me come back to this one here in a
second and we don’t really care much about the confidence
interval of the intercept...we focus more on the independent
variables meaning x1 and x2 which represents rain in inches and
temperature respectively.

Let’s create the formula for this regression. Recall that for a Linear
Regression with one unknown variable meaning x we used y = mx
+ b. B is the intercept and M is the slope. So, let’s rewrite this as y
= mx1 +mx2 +b.

Now let’s write the formula based on what we see here in the
coefficients column here in cell G30 [er the image above. y = -
6.8645x1 + 1.96775x2 -43.8946
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Similar to what we did in the previous chapter called Advanced
Regression Analysis in Excel, we will insert columns and calculate
the Sum of Squares per the image below:

Step 1 | will highlight column F and | will insert a new column with
the name of Formula Sales Prediction

aoseve @7 () B B 2 Rain Multiple Regression Data

Home Insert Draw Pagelayout Formulas Data Review View Developer  Tellme

Formula Sales Prediction

inF Sales
Jan-09 6.86452810889657*C3 +1.96775001921054 %743 8946187982727
Feb-09 4130 $  7.00

Mar-09 4340 $ 1100

Apr-09 16 4730 $  40.00

May-09 06 5270 $ 50.00

Jun-09 0.1 58.10 $  80.00

Jul-09 4 6220 $ 8500

Aug-09 0.1 6290 $ 8100

Sep-09 0.3 59.90 $ 48.00

0ct-09 14 5470 $  23.00

Nov-09 32 4820 $ 17.00

Dec-09 a4 4350 $  14.00

Jan-10 4.6 4180 $  12.00 SUMMARY OUTPUT

Feb-10 4.7 4130 $ 9.0

Mar-10 36 43.40 S 14.00 Regr tatistics

Apr-10 17 47.30 $  39.00 Multiple R 0.92015975
May-10 0.6 5270 $ 51.00 R Square 0.84669397
Jun-10 0.1 5810 $  84.00 Adjusted R Square 08374027
Jul-10 0 6220 $ 89.00 ‘Standard Error 125913277
Aug-10 0.1 6290 $ 79.00 Observations 36
Sep-10 59.90  $  49.00

Rain Data for 2009 to 2011

| will then calculate what the formula predicts for all 36 data points
using our formula:

Atcsave @ QB B 9 2 Rain Multiple Regression Data Qa ©

Home nsert Draw Pagelayout Formulss Data Review View Developer  Tellme & share| |0 Comments
2, & i ibr v A A ® 35 Wrap Toxt v untin A 73 o= /4
i @ o = » Aecounting B B =] (

Pase o Camen B I U s E = T | 90 ] a Delete Format Analyze
< Wl Mer * i Data

X2

Formula Sales Prediction

Month Rain Temperature in F Sales

Jan-09 48 4180 $ 10.00}$ 5.41

Feb-09 5.1 4130 $  7.00|$ 236

Mar-09 a1 4340 $ 1100 $ 13.36

Apr-09 16 4730 $ 4000 |$% 38.20

May-09 0.6 5270 $ 50.00 |$ 55.69

Jun-09 0.1 5810 $ 80.00 |$ 69.75

Jul-09 0 6220 $ 8500($ 78.50

Aug-09 0.1 6290 $ 81.00|$ 79.19

Sep-09 03 59.90 $ 48.00 % 71.91

0ct.09 14 5470 $  23.00 % 5413

Nov-09 3.2 4820 $ 17.00 | $ 28.98

Dec-09 a4 4350 $ 14.00[$ 11.50

Jan-10 4.6 4180 $ 12.00|% 6.78 [SUMMARY OUTPUT

Feb-10 4.7 4130 $  9.00|$ 5.11

Mar-10 36 4340 $ 14.00 | $ 16.79 Regression Statistics
Apr-10 17 4730 $ 39.00($ 37.51 |Multiple R 0.92015975
May-10 0.6 5270 $ 51.00 | $ 55.69 |R Square 0.84669397
Jun-10 0.1 58.10 $ 84.00$ 69.75 |Adjusted R Square 0.8374027
Jul-10 0 6220 $ 89.00$ 78.50 |standard Error 12.5913277
Aug-10 0.1 6290 $  79.00 | $ 79.19 |Observations 36
Sep-10 0.3 59.90 $ 49.00 | $ 71.91

Rain Data for 2009 to 2011
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Now | will add another column called Error [Residual] and | will
calculate the difference between the actual sales and the predicted
sales:

Atosave @r QB B DV O  Rain Multiple Regression Dat

Home Insert Draw Pagelayout Formulas Data Review View Developer  Tellme & share  CJ Comments.

il Calbri < = Py

20 Wrap Toxt v Accounting 1 B =B &
Conditonsl Format ~Cel [P A— Sorts Fnda  Analy
o Data

B[ Mae s Formating as Table Styles v Fiter  Selsct

X2 Formula Sales Prediction Error [Residual]
Temperature in F

Jan-09 4.8 4180 $ 1000 $ SPLYS

Feb-09 5.1 4130 $  7.00 § 236 $

Mar-09 a1 4340 $ 1100 $ 1336 $

Apr-09 16 4730 $ 4000 $ 3820 §

May-09 06 5270 $ 5000 $ 5569 $

Jun-09 0.1 5810 $ 80.00 $ 69.75 $

Jul-09 0 6220 $ 8500 $ 7850 $ 6.50

Aug-09 0.1 6290 $ 8100 $ 79.19 $ 1.81

Sep-09 03 59.90 $ 48.00 $ 7191 § (23.91)

0ct-09 14 5470 $ 2300 $ 5413 § (31.13)

Nov-09 3.2 4820 $ 17.00 $ 2898 $ (11.98)

Dec-09 a4 4350 $ 1400 $ 1150 $ 2.50

Jan-10 46 4180 $ 1200 $ 678 $ 522 SUMMARY OUTPUT

Feb-10 47 4130 $ 900 $ 511 $ 3.89

Mar-10 36 4340 $ 1400 $ 1679 $ (2.79) Regression Statistics
Apr-10 17 4730 $ 39.00 $ 3751 § 149 Multiple R 092015975
May-10 06 5270 $ 5100 $ 5569 § (4.69) R Square 0.84669397
Jun-10 0.1 5810 $ 84.00 $ 69.75 $ 14.25 Adjusted R Square 08374027
Ju-10 0 6220 $ 89.00 $ 7850 $ 10.50 Standard Error 125913277
Aug-10 0.1 6290 $ 79.00 $ S (0.19) Observations 36
Sep-10 50,90 $ $ s (22.91)

Rain Data for 2009 to 2011

Recall that we need these numbers to be positive. So, | will insert
another column called Error [Residual] Squared and | will square all
these numbers:

rtcswe @ QB B D O -  Rain Multiple Regression Data
Home Insert Draw Pagelayout Formulas Data Review View Developer ( Tellme & Share  ©J Comments

[ Callibri A A =& 25 Wrap Text v Accounting 7 v &

) = 4 1 T =

Condtionsl Format  Cel | nsent Delte Format Sots Fngs  Anayze
Formating os Table  Stjes v Tier Seect  Duts

Camera 55 Merge & Center v

X2 Formula Sales Prediction

Error [Residual] Error [Residual] Squared

Month Rain Temperature in F Sales

Jan-09 48 4180 $ 1000 $ 541 % 459 $ 21.09

Feb-09 5.1 4130 $ 700 $ 236 $ 464 $ 21.49

Mar-09 4.1 4340 $ 1100 $ 1336 $ (236) $ 5.58

Apr09 16 4730 $ 4000 $ 3820 $ 180 $ 3.25

May-09 06 5270 $ 5000 $ 5569 $ (5.69)[ $ 3234

Jun-09 0.1 5810 $ 80.00 $ 69.75 $ 1025 $ F 105,16

Jul-09 o 6220 $ 8500 $ 7850 $ 650 $ 42.26

Aug-09 0.1 6290 $ 8100 $ 7919 $ 181 $ 3.27

Sep-09 03 59.90 $ 48.00 $ 7191 $ (2391) $ 571.89

0ct09 14 5470 $  23.00 $ 5413 $ (31.13) $ 969.14

Nov-09 3.2 4820 § 17.00 $ 2898 $ (11.98) $ 143.63

Dec-09 44 4350 $ 1400 $ 1150 $ 250 $ 6.26

Jan-10 46 4180 $ 1200 $ 678 $ 522§ 27.24 SUMMARY OUTPUT

Feb-10 47 4130 $ 9.00 $ 511 $ 389 $ 15.13

Mar-10 36 4340 $ 1400 $ 1679 $ (2.79) $ 7.80 Regression Statistics
Apr-10 1.7 4730 $ 39.00 $ 3751 $ 149 $ 2.22 Multiple R 0.92015975.
May-10 06 5270 $ 5100 $ 5569 $ (4.69) $ 21.97 R Square 0.84669397
Jun-10 0.1 5810 $ 84.00 $ 69.75 $ 1425 $ 203.20 Adjusted R Square 0.8374027
Jul-10 0 6220 $ 89.00 $ 7850 $ 1050 $ 110.26 Standard Error 12.5913277
Aug-10 0.1 6290 $ 79.00 $ 7919 $ (0.19) $ 0.04 Observations 36
Sep-10 03 59.90 $  49.00 $ 7191 $ (22.91) $ 525.06

Data for 2009 to 2011
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Now | will add the Sum of Squares for the Residual to the bottom
here:

Aose @07 () B B 9 - 1 Rain Multple Regression Data

Home Insert Draw Pagelayout Formulas Data Review View Developer  Tellme

[t @ o~ X A E 25 whapTox v Accounting

Camera 7 Mo e | G 1 Conditonal Format ~ Col te For Sorts Finda
B b ¢ Formating asTable Stles v Fiter  Select

=SUMIH3:H38)

May-10 $ $ $ $ 21.97 R Square 0.84669397
Jun-10 0.1 58.10 $ 84.00 $ 69.75 $ 1425 $ 203.20 Adjusted R Square 0.8374027
Jul-10 0 6220 $ 89.00 $ 7850 $ 1050 $ 110.26 Standard Error 12.5013277
Aug-10 0.1 6290 $ 79.00 $ 79.19 $ (0.19) $ 0.04 Observations 36
Sep-10 03 59.90 $ 49.00 $ 7191 § (22.91) $ 525.06
Oct-10 12 5470 $ 5200 $ 55.50 $ (3.50) $ 12.28 ANOVA
Nov-10 29 4820 $ 2600 $ 31.04 $ (5.04) $ 25.44 df ss
Dec-10 4.5 4350 $ 1200 $ 1081 $ 119 $ 1.41 Regression 2 28895.1(
Jan-11 5 4180 $ 800 $ 4.03 $ 397 $ 15.72 Residual 33 5231.87C
Feb-11 5.8 4130 $ 3.00 $ (2.44) $ 544 $ 29.60 Total 35 34126.97
Mar-11 43 4340 $ 1600 $ 1199 $ 401 $ 16.09
Apr-11 18 4730 $  47.00 $ 36.82 $ 1018 $ 103.55 Coefficients_Standard E
May-11 0.6 5270 $ 57.00 $ 55.69 $ 131 $ 1.72 Intercept 438946188 46.0383¢
Jun-11 0.1 5810 $ 98.00 $ 69.75 $ 2825 $ 798.33 Rain -6.86452811  3.07181C
Jul-11 0 6220 $ 99.00 $ 7850 $ 2050 $ 420.27 Temperaturein F 1.96775002 0.77513¢
Aug-11 0.1 6290 $ 96.00 $ 79.19 $ 16.81 $ 282.56
Sep-11 03 59.90 $ 5200 $ 7191 $ (19.91) $ 396.58 y=mx1 +mx2 +b
Oct-11 12 5470 $ 4500 $ 5550 $ (1050) $ 11033 V= -6.86452810889657"x
Nov-11 3 4820 $ 17.00 $ 3036 $ (13.36) $ 178.42
Dec-11 46 4350 $ 9.0 $ 1013 $ (1.13) $ 127

min 0 413 [ SuM= § 23187 |

max 58 629

Rain Data for 2009 to 2011

Average: 523187 Count:2  Sum: 8523187 @ @ @ - @— + 161

We see that our calculated Sum of Squares for the Residual is the
same number as what we see here in K27. Think of Residual and
error as being the same thing.

Next up we need to calculate the Sum of Squares for the regression
line. So, in cell Al let’s find the average of the regression column
and we see that the average is 42.47:
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Aosave @ QBB DV O e 2 Rain Multiple Regression Data

Home Insert Draw Pagelayout Formulas Data Review View Developer () Tellme

Adal A" A v 25 Wrap Text v. Accounting R

[ Merge & Center v Conditional Format ~ Cell
Sy v ° -’ Formatting as Table  Styles.

LTIPLE_REGRESSION.
F G
Formula Sales Prediction Error [Residual] Error [Residual Squared

Month Temperature in F

s Jan-09 4180 S 1000 $ 541 $ 459 $ 21.09

s Feb-09 5.1 4130 $  7.00 $ 236 $ 464 S 21.49

s Mar-09 4.1 4340 $ 1100 $ 1336 $ (2.36) $ 5.58

s Apr-09 16 4730 $ 4000 $ 3820 $ 180 $ 325

S (1321) May09 0.6 5270 $ 5000 $ 5569 $ (5.69) $ 3234

$  (27.27)  Jun-09 0.1 5810 $ 80.00 $ 69.75 $ 1025 $ 105.16

S (36.03)  Jul09 0 6220 $ 8500 $ 7850 $ 650 $ 42.26

S (3672)  Aug-09 0.1 6290 $ 8100 $ 79.19 181 $ 327

S (2944)  Sep-09 03 59.90 $ 48.00 $ 7191 $ (2391) $ 571.89

S (1166)  Oct09 14 5470 $ 23.00 $ 5413 $ (31.13) $ 969.14

S 1349 Nov-09 3.2 4820 $ 17.00 $ 2898 $ (11.98) $ 143.63

$ 3097  Dec09 4.4 4350 $ 1400 $ 1150 $ 250 § 6.26

$ 3569  Jan-10 4.6 4180 $ 1200 $ 678 $ 522 $ 27.24 SUMMARY OUTPUT

S 3736 Feb-10 a7 4130 $  9.00 $ 511 $ 389 § 15.13

$ 2568  Mar-10 3.6 4340 $ 1400 $ 1679 $ (279) $ 7.80 Regression Statistics

s 496 Apr10 17 4730 $ 39.00 $ 3751 §$ 149 $ 2.22 Multiple R 0.92015975
S (1321) May-10 06 5270 $ 51.00 $ 55.69 $ (4.69) $ 21.97 RSquare 084669397
$  (2727)  Jun-10 0.1 58.10 $ 84.00 $ 69.75 $ 14.25 $ 203.20 Adjusted R Square 0.8374027
$  (36.03)  Ju-10 0 6220 $ 89.00 $ 78.50 $ 10.50 $ 110.26 Standard Error 125913277
S (3672)  Aug-10 0.1 6290 $ 79.00 $ 7919 $ (0.19) $ 0.04 Observations 36
$  (2944) Sep-10 59.90 $ 3 7191 $ (22.91) $ 525.06

Rain Data for 2009 to 2011

Now this is not a perfect science because rain and temperature

have a high correlation with our data, but this is a great exercise.

Let’s name cell al:
AVERAGE_OF_TREND_LINE_FOR_MULTIPLE_REGRESSION

Now for each cell let’s take the average minus what we have in
column f, and we will square it and complete the entire column.
Then at the bottom we will add up the Sum of Squares for the
regression line:
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Autosave @ Q) B B D  Rain Multiple Regression Data

Insert Draw Pagelayout Formulas Data Review View Developer  Tellme & share G Comments.

- Arial A 22 Wrap Text v General v p: jOX 4

Camera ] Merge & Conter v s Anaiyze
it Formating as Table  Sties v Fiter  Select 5

s $ $ $ 21.97 R Square 0.84669397

S 74382 Jun-10 0.1 5810 $ 84.00 $ 69.75 $ 1425 203.20 Adjusted R Square 08374027

$ 129796  Ju-10 0 6220 $ 89.00 $ 7850 $ 1050 $ 110.26 Standard Error 125913277

$ 134822  Aug-10 0.1 6290 $ 79.00 $ 79.19 $ (0.19) $ 0.04 Observations 36

S 86683  Sep-10 03 59.90 $ 49.00 $ 7191 $ (22.91) $ 525.06

$ 16982  Oct10 12 5470 $ 5200 $ 5550 $ (3.50) $ 12.28 ANOVA

$ 13061  Nov-10 2.9 4820 $  26.00 $ 3104 $ (5.04) $ 25.44 df

$ 1,002.36 Dec-10 45 4350 $ 1200 $ 1081 $ 119 $ 1.41 Regression 2 28
$ 147744 Jan-11 5 4180 $ 800 $ 4.03 397 $ 15.72 Residual 33 52
S 201748 Feb-11 5.8 4130 $ 300 $ (2.44) $ 544 $ 29.60 Total 35 34
$ 92927  Mari1 43 43.40 $  16.00 $ 1199 $ 401 $ 16.09

$ 3190  Apr11 8 47.30 $ 47.00 $ 36.82 $ 1018 $ 103.55 Coefficients _Stan
$ 17463 May-11 0.6 5270 $ 57.00 $ 5569 $ 131 $ 1.72 Intercept 438946188 46
$ 74382  Jun-11 0.1 58.10 $ 98.00 $ 69.75 $ 2825 $ 798.33 Rain -6.86452811 3.
$ 1,297.96 Jul-11 0 6220 $ 99.00 $ 7850 $ 20.50 $ 420.27 Temperature in F 1.96775002

$ 134822 Augt 0.1 6290 $ 9600 $ 7919 $ 1681 $ 282.56

S 86683  Sep-1 03 59.90 $ 5200 $ 7191 $ (19.91) $ 396.58 y=mx1 +mx2 +b
$ 16982 Oct-11 12 5470 $ 4500 $ 5550 $ (10.50) $ 110.33 y=-6.8645281088¢
S 14677 Nov-11 3 4820 $ 17.00 $ 3036 $ (13.36) $ 178.42

K o1 46 4350 $ 900 $ 1013 $ (113) $ 127

S 28,89510 SU s 523187

Average: 2889510165

Count: 2 Sum: 2889510165

The total Sum of Squares for the regression line is $28,894.99
which is also what we see here in cell K26:

Autosave @ () B B D v @ Rain Multiple Regression Data )

Home Insert Draw Pagelayout Formulas Data Review View Developer  Tellme & share  CJ Comments.

VLOOKUP

R Square 0.84669397

$ $ $ $
$ 8400 S 69.75 $ 1425 $ 203.20 Adjusted R Square 0.8374027
$ 89.00 $ 7850 $ 1050 $ 110.26 Standard Error 125913277
$ 7900 $ 7919 $ (0.19) $ 0.04 Observations 36
$  49.00 $ 7191 $ (2291) $ 525.06
$ 5200 $ 55.50 $ (3.50) $ 12.28 ANOVA K26/K28)
$ 2600 $ 3104 $ (5.04) $ 25.44 of __ss __ ms F____ Significance F
$ 1200 $ 1081 $ 119 $ 1.41 Regression 2| 288951016] 144475508 911278615 36453E-14
$ 800 $ 403 $ 397 $ 15.72 Residual 33523187057 158541533
$ 300 $ (2.44) $ 544 $ 29.60 Total 35} 722!
$ 1600 $ 1199 $ 401 $ 16.09
$ 4700 $ 3682 $ 1018 $ 103.55 Coefficients_Standard Emor__t Stat P-value __Lower95% _Uppers
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s
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So, if we take k26 which is the regression Sum of Squares divided
by k28 which is the total Sum of Squares we get 0.8466 which is
what we see up here for r squared in J19. So, this means that our

Multiple Regression formula is 85% accurate and 15% not accurate.
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Is our data statistically significant? Yes it is because the significance
number in N26 is way below 0.05

Let’s move onto the P-value column starting in cell M30. The P
value tells us if this line item is statistically significant. Similar to the
F value, we want this to be less than 0.05....and we see this first
item here for the Y intercept in cell M31 is way higher than 0.05 but
for the x1 for rain in cell M32 it is less than 0.05 and for the
temperature in cell M33 it is less than 0.05.

So, this means that our model does a good job with x1 and x2 but
not when the intercept is zero as the equation implies that when
the temperature and the rain are both 0 then sales will be
massively negative...remember we only look at y values when x1
and x2 are within the minimum and maximum levels of the 36 data
points we have.

In terms of the T stat in cell L30 it helps us get the P value. Thank
goodness Excel calculates all this for us, so you don’t have to worry
about this T stat column.

But again, for our purposes just assume that any P value under
0.05, means the variable is significant. Again, don’t spend too much
time on the intercept line for statistics.

So, our model tells us that x1 and x2 are statistically significant
because the p value is less than 0.05 for both x1 and x2...you’ll find
that as you add more and more variables to your model like x3 and
x4 and x5 etc, you will find that one or more of the data points
might have a p value here above 0.05 and if so, then those variables
don’t have a high correlation to you your model
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[A] Fixing Problems with Data
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In the linear and Multiple Regression Analysis chapters we spoke
about the importance of using data with low significance F and P-
values, meaning values below 0.05 so that the models are
statistically significant.

What else can we look for in our data before we analyze the data?

First of all, we want to make sure that we have at least 10
observations or data points per variable. In the rainfall versus sales
Regression Analysis that we did in this section, we had 36 data
points and with the nesting doll Regression Analysis we had 21 data
points.

Secondly if we have a few extreme outliers in our data, then we can
consider removing the data points and running the regression
again.

Third make sure that the sample data we are using is
representative of the entire population of data. For example, it
wouldn’t make sense to analyze McDonald’s restaurants in just one
town if we want to use the sample data to help us understand
global sales predictions. Instead, we would want to use data from
multiple geographic locations.

We can always back test our data to see if certain sample data is
representative of the total population of data. For example, in the
United States politicians and journalists love to analyze how the
state of Ohio votes in federal elections, as it has often had a very
high correlation on whether the Democrats or Republicans win the
election.
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SECTION 7: IMAGES AND Al
(DALL-E, MIDJOURNEY)
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[A/B] Introduction to Images & Al
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Welcome to section 7, where we will discuss how to create
incredible images using Artificial Intelligence. Image generation
using Al has been so disruptive, that many graphic artists that used
to charge more than $40,000 to make video game images have
seen their business fall off a cliff.

In terms of the What, and Why and how of Section 7, let’s kick it off
with the what. What are we going to learn?

We will learn how to use top Al image products like DALL-E and
Midjourney.

Moving onto why. Why are we going to discuss using Al to make
images? Because as a society we are much more visual now, which
is why Meta bought Instagram and why products like Pinterest
exist.

If we learn how to quickly and easily make high quality images using
Al, then we can take our personal brand or corporate brand to the
next level with social media and we can make much more impactful
our documents, presentations, website designs and much more.
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[A/B] Midjourney Account Setup
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Midjourney is an amazing tool that is used to generate new images.
It's a bit difficult to understand because they use Discord as a
platform (Discord is similar to Slack).

First of all, either download Discord and open an account, or use
Discord in your in your browser at https://discord.com/.

Please then go to Midjourney, per this link:
https://www.Midjourney.com/, and sign in or create an account.

Then, per the image below, click log sign in and authorize
Midjourney to use your Discord account:

@ piscord

Midjourney has its own website where you can only see the
images that you've generated so far, and you can see the
community showcase, which allows you to see what other
members of the community generated themselves.

When you create images, they will also appear on Midjourney’s
website after you log in.
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Per the image below, when you log into your Midjourney account
on Midjourney’s website, you can click the link called Join the
Discord to start creating link:

chrisharoun

0 Jobs O Following

When you generate an image, it will appear here.
Join the Discord t
£ Notifications o

chrisharoun
@® To generate jobs and access the full gallery, check out our plans.

Then, per the image below, accept the invite when you sing into
Discord:

Accept Invite

Then, per the image below, you will have a new server on your
Discord account, which is this image of Midjourney:
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0 @ discord.com

@ (1949) Discord
Want to take full advantage of Discord with better performance, in-game overlay, and more? Get the desktop app! @ 1 Bl

Home (BETA

Midjourney
Cyber Sith.

Upcoming

{9 ArtClass with Peter M
Q) ~ o

You will see first the showcase of what other people generated.
Now, in the support channels on the left side you'll see that
couple of newcomer rooms, which are called newbies. For
example, in this case it's 119 for us:

) & discord.com

newbies-119

newbies-14y

newbies-179

DRS 999D

Upcoming

9 ArtClass with Peter Mohrbacher
© Tue Jun éth- 200 PN sge-!

In your case, it might be another image or another number,

because every single time, they're creating more and more
channels for newbies.
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Now we can start prompting to create images, which we will
discuss in the next chapter. Sometimes you need to wait for a
couple of minutes to get to your order of having your prompt
taken by their engine.

Below is the pricing table

Plan Comparison

Basic Plan Standard Plan Pro Plan Mega Plan

Monthly

10 30 60 120
Subscription Cost ® s 8 o

Annual $96 $288 $576 $1152
Subscription Cost ($8 / month) ($24 / month) ($48 / month) (896 / month)
Fast GPU Time 3.3 hr/month 15 hr/month 30 hr/month 60 hr/month

Relax GPU Time = Unlimited Unlimited Unlimited

Purchase Extra

4/h 4/h 4/h
GPU Time B S SRy

Work Solo In Your
Direct Messages

v v

Stealth Mode . = v v

12 Fast Jobs 12 Fast Jobs
B 3 Jobs 3 Jobs
Maximum . 3 Relaxed Jobs 3 Relaxed Jobs
10 Jobs waiting 10 Jobs waiting . )
Concurrent Jobs ) 10 Jobs in 10 Jobs in
in queue in queue
queue queue

Rate Images to
Earn Free GPU
Time
General General General General
Usage Rights Commercial Commercial Commercial Commercial
Terms* Terms* Terms* Terms*
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[A/B] Midjourney Interface Walkthrough and
How to Use it
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Let's send the first request and see how the generation goes. Now
I'll generate it through the normal channels to see like what is the
difference between newcomers and the private generation. So, per
the image below, I'll jump to this newbies 115 where I'm the
member of:

750 - Image #1 @alaviles

newbies-115

newbies-14

newbies-175

You can scroll through this channel to see what prompts other
users entered to make their images We'll learn all the techniques
necessary to build great images.

To generate the image, we need to type / and then you will see the
first comment which is image imagine:
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Midjourney Bot
Midjourey Boti9262 800

uT ME

DISCORD MEMBER SINCE

Jan 29,2022

NOTE

And then you are going to write the prompt. Our prompt, per the
image below is:

a high quality image of Al in the woods

uality image of an Al in the woods|

And as you can see per the image below is the first problem that so
many people are actually sending the requests and I'll need to wait
for quite some time.
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Midjourney Bot
Midjourey Boti9262 800

ABOUT ME

DISCORD MEMBER SINCE

Jan 29,2022

NOTE

an Alin the woods --q 2 v 5 - @0xAnakin (faiting to start)

We got 4 versions of the image, and you see Ul, U1, U2 U3, and U4
and V1,V2,V3and V4. So, by default, every time you send a request
Midjourney will give you four different versions of the image that
you are generated. And when you do to upscale the images by
selecting U1 for upscaling of image 1, for example.
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Per the image below, if | click on U2 and V2, I'll get the bigger
version of the 2" image:

0 & discord.com

@ Midjourney Bot

ABOUT ME

DISCORD MEMBER SINCE

Jan 29,2022

NOTE
o0 3dd an

." Make Variations W Remaster Web (2

3]

Favorite

Q voor igh-quality image of an Al in the woods --q 2 v 5 - @0xAnakin (fast) &Y

Midjourney Bot %801

Making variat  #2 with prompt a high-quality image of an Alin the woods --q 2 --v 5 -
art)

“EEO

208



The Complete Artificial Intelligence Book

[A/B] Midjourney Good Prompting Practices
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Let's explore general prompting strategies on how to prompt
Midjourney in @ much better and consistent way. If you want a
photo and a painting of a cat, you could write these 2 prompts and
submit them per the images below:

imagine a photo of a cat

imagine painting of a cat

g0
e of an Al in the woods --q 2 --v 5 - Variations by @0xAnakin (fast)
w3 5

Midjourney Bot
Midjourey Boti#9252 800

ABOUT ME

DISCORD MEMBER SINCE
Jan 29,2022

NoOTE

Midjourney Bot Midjourney Bot
Midjourney Bot#9282 881

ABOUT ME

DISCORD MEMBER SINCE
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Let’s add more detail to the prompt by typing:

Photo of a cat sitting on the roof of a medieval house

Midjourney Bot Midjourney Bot
Midjourney Bot#9282 BT

ABOUT ME

Midjourney Bot
Midjourney Boti9262 800

ABOUT ME

Let’s change this prompt to something much more detailed as
shown below:
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0 @ discord.com

@ Midjourney Bot

ut v2

vi v2

+ @ itting outside on the roof of a medie

looking towards the moon in
mera creating an atmosphere -

&8 .-
se in the middle of a field, camera is
t night sky and blossom leaves are flying

5- @OxAnakin (fast) Midjourney Bot
Midjourney Bot/#9262 WABGT

ABOUT ME

So, it's all about giving more and more information on how to shape

the output of the model.
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[A/B] Midjourney Image Prompting
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So far we used text to describe what we want to achieve or
generate, but you can do the same with images. Imagine this, just
without words you can upload an image and ask Midjourney to
generate based on this image. And that's what we are going to do
in this chapter.

Per the image below, you can go and click on this plus button, and
upload a file:

Midjourney Bot . Midjourney Bot

Midjourney Bot#9282 801

ut

2 UplosdaFile

Ti: Doubleclick Yy ©

I'm going to use an image of a previously generated prompt based
on Midjourney:
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Midjourney Bot
Midjourey Boti#9282 80

ABOUT ME
U

DISCORD MEMBER SINCE
Jan 29,2022

NoOTE

So now that we have this image uploaded, click on it, and you can
open it in a browser, and you will get this link. Copy this link, and
you can go back to your Midjourney:

D~ < 0 tpsfodn discordapp comatachments/10620725283332547T143075246744577310 [ h + 8

Favorites

Frequently Visited

#c @Y (A

If | just prompt it with the link to the image, I'll get an error.

So, we can type our prompt to use the pasted link and then add --
v5, which is the version of the model Midjourney and some
additional items to alter this image:
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Midjourney Bot
Midjourey Boti9262 800

uT ME

Is in the same world --q 2 --v 5 - @OxAnakin

DISCORD MEMBER SINCE

Jan 29,2022

NOTE

So, what that means is, I'm basically going to use this image as a
starting prompt and I'm going to add text. So, it's going to add
context to this image. So, if | do this, it's going to start prompting it
and it's going to start and use the image and it's going to use the
tags that | just prompted it out per the image result below:

t.
706/ 143052467045 TI31/OxAnak h\

57 Midjourney Bot
P
o ¢ s Midjourney Bot#9282 ¥iS0R
ourney Bot 807

@0xAnakin (93%) (fast)

\

—

£y |

a human ion living with Als in the same world --q 2 --v 5 - ABOUT ME
i
i d
g
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Let's upscale the first image, which is my favorite from this, and see

how it actually looks in the full scale:

So, this is how com to combine like image prompting and text
prompting as well.
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[A/B] DALL-E 2: Account Setup and Interface
Walkthrough
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DALL-E is another imaging product, that is easier to use than
Midjourney. The company who developed DALL-E is OpenAl, and
we talked about ChatGPT.

If you go to the following link, you can click on try DALL-E:
https://openai.com/dall-e-2

Unfortunately, DALL-E is not free by default. So, you can't search,
you can't do much with it if you just go and log in. You have to pay
to use DALL-E.

So that's a bit a downside of this, but in my opinion, it can get even
better results than what we did so far with Midjourney. The
minimum amount to pay is $15 for 100 credits, and each image
generation is about 1 one credit.

Let's talk about the interface. Per the image below you have a text

box where you are going to write your prompts.

upload an image to edi

%

On the DALL-E website, you can scroll down and see examples of

other users images, and you can see what prompt was used to
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generate them. Simply click on an image and you can get the
prompt used to make the image.

Below is a prompt we used to create an image of a cat and the
resulting image generated.

@ DALLE History Collections .

I Start with a detalled description  Surpriseme

anoi pastl drawing of an annoyed catin  spaceshia

1, upload an image to edi

@ DALLE History Collections )

G Back e goriaions Share > Rocent cloar

EEEE
o i i 8
=lE=
g ¢
FTEIE A

T 5 e
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[A/B] DALL-E 2: Prompt Designs
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Let's talk more about general prompting or how to prompt. Unlike
Midjourney, with DALL-E, you don't really need to learn much
about prompting in order to create great results. And that's what
DALL-E is used more in some cases than Midjourney because for
beginners, DALL-E is much more suitable and sufficient to generate
great results with the simple prompts.

Per the images below, | created an image of a Caesar bust with VR
goggles.

o Cosar bustwith VR goggles m

1, upload an image to edi

B
Y]

You can also create variations of this image. Per the images below,
If I click on the first image and then select the variations button, |

can see many more variations of the image:
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& labs.openai.com

© DALLE History Collections )

& labs.openai.com

Bonse

© DALLE History Collections )

Edit the detailed description Supriseme  Upload | Recent Clear

I Generate rg 1)'! "I

ORIGINAL

Reportissue FX
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[A] DALL-E 2: Editing Images, Inpainting &
Outpainting
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One thing that is amazing about DALL-E is the concept of
Outpainting and Inpainting. Outpainting is a process of creating
context around the image, so basically, expanding the size or sides
of the image. One cool feature of this is the possibility to connect
multiple images as well.

Below is an example of Qutpainting, where we take a picture of
Chris and a picture of Caesar, and we select the area between the

images, and we connect them using Outpainting.

@ DALLE History Collections .

< Editimage ®
Edit Vaporware environment with pillars, busts and computers 1 Generate

Generation frame: 1024 x 1024
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@ DALLE History Collections

< Editimage @ 4

Generation frame: 1024 x 1024,

Inpainting is when you change what is inside the image like
changing Chris’ nose per the images below : )

© DALLE History Collections @
< Editimage ®
Edit clown hair Generate

Generation frame: 1024 x 1024
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& labs.openai.com

(5D smatiernose 1 DALLE
3 DALLE History Collections .

lit the detailed t

P Supriseme  Upload 3| Recent Cloar

' X smallernose Generate -.--

ORIGINAL

aa
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SECTION 8: SECTION 8: VOICE,
AVATARS AND CLONING
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[A/B] Introduction to Voice, Avatars & Cloning
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Welcome to section 8. In terms of the What and Why and how of
Section 8 let’s kick it off with the what. What are we going to learn?

We will discuss useful Al tools that can help you with creating voice
clones of yourself and tools that can help you with creating digital
avatars.

Moving onto why. Why are we going to discuss using voice and
avatars and digital cloning? Because generating voices that sound
almost exactly as we do can be very useful in the business
environment.

We could generate samples of our voices and more and use them
to narrate marketing campaigns, product reviews and even create
tutorials! We can even use these technologies for customer
support on the phone or on the Internet.

As dangerous as these tools can be, from an ethical standpoint,
they are going to be used a lot in the future. Movies will be made
with lifelike avatars, and we can create our own lifelike avatars in
the future to help us create promotional trailers or to advertise our
companies.
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[A/B] Using/Making Al Avatars with D-ID
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We are going to review couple of products that can help you create
exciting materials or even create your own promotional marketing
campaigns. The first tool that we are going to talk about today is D-
ID, which you can access at: https://www.d-id.com/

D-ID allows you to create digital avatars. They're not perfect yet.
You can upload a simple image of yourself or somebody else. We
are going to do that for Chris, and you can write a script, and upload
your own voice as well, and make a digital avatar that moves your
mouth.

They offer different pricing plans per the image below. For this
tutorial, I'm using the free trial.

D-ID's Al Presenters are now live on Canval Log in & Try out the app now

PRODUCTS TECHNOLOGY | ETHICS | PRICING FREE TRIAL Login

$0 oy $5.99 monn $49.99 ronin $299.99 Let's Talk

/month

5 min A 10 min/ month 15 min/ month 65 min/ month Customized
Plans

comer s

D-ID Watermark D-ID Watermark

1200 Al Presenter
Prompts

AIScr
ener;

We use cookies to help our site run smoothly. Feel free to review our Privacy Policy for further details.

If you pay for the Pro version and above, you don't have the
watermark on the video generated.

After you create an account, then you can start generating avatars
of yourself. Let's create a video, and per the image below you can
even use their avatars:
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0 or ¢ h + 8

Create Video ®x = =

Create Video [ DISCARD VIDEO ‘ _
Untitled video & Ay

reate Video

82 Video Library

B APl Documentatior

< Support

Pricing

& Choose a presenter 4. C

N Qo d &P
e 6 8 A 9

These free avatars here are amazing. They move their hands, they
move their face as well. And whatever you type, it's going to be
synchronized. So, let's write our script for this video. I'll write, "Hi,
my name is Chris. | love teaching different business and tech topics.
| hope you are enjoying the course, per the images below:

0 or & M + 88

Create video ® =]

Create Video [osomovio ) (I

Untitled video

Himy name is Chris, | love
teaching different business and
tech topics! | hope you are
enjoying the course|

e Create Video
z

ideo Library

B APl Documentatior

Support

Pricing

% New in D-ID
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& studio.d-id.com

Untitled video

R R

& DOWNLOAD © SHAREW | o oeLere

Per the images below, | uploaded the image of Chris and used the

same script:

© & studio.d-id.com

Creata Video

Create Video ‘ DISCARD VIDEO ‘ _

Untitled video ® Script  Audio

© cecteviceo ]
=

ideo Library

5 APl Documentatior

Support

Pricing

& Choose a presenter

. I Y¥N
e aa

&

D g~ s
D I
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h + &8

]

Create Video [ DISCARD VIDEO ‘

Untitled video

ideo

ideo Library

imentatior

Pricing

& Choose a presenter 4. C

rerate Al presenter @D
e e de
o 3 < 2

¥ New in D-ID

Untitled video

It's not perfect. If you would like to use their own avatars, then you
can use them for YouTube videos or other marketing as the quality
of the preset avatars is great!
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[A/B] Resemble Al
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Let’s talk about voice clones and Resemble.Al, which can be
accessed at https://app.resemble.ai/

The idea about this product is that you can create amazing copies
of your voice. Below is the user interface after you create an

account:

Rapid Voice Cloning Create Custom Voice

Create Voice Clones with just 20 seconds of Create High Quality Al Voices with 25 samples or
Audio. by uploading your own data.

Create Content ' Marketplace Voices

HT Use text-to-speech, speech-to-speech, Resemble Use Resemble's extensive Voice Library to create
Fill and Localize to create your speech content. content.

Recent Activity

clip Project Last updated

about 1 hour ago

We did subscribe to the basic entry level product, which costs 0.006
per second of use. So, from the interface, you can see that there is
a rapid voice cloning, with just 20 seconds of audio. And that works
fine. We didn't test it out because | know that creating a custom
voice works much better for us.

So, if you go here, you're going either to record yourself speaking
or create a clone your voice by just uploading a sample, per the
image below:
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RESEMBLE.AI b8l  Projects  Marketplace

New Clip - 460850704

With the custom voice example, it allows you to read 25 sentences
and every single time you read it, you upload it and so on and so on
until you go to up to 25 sentences.

Per the image below, we tested a sample written script and it was
amazingly accurate (which you can hear in the lecture in the course
called: [A/B] Resemble Al).

RESEMBLEAI o[l Projects  Marketplace  Voices  Billing o o-

Test clip

am 251 year old man child that plays Mario odyssey with my I
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SECTION 9: OTHER Al
APPLICATIONS (RALPH Al,
CHATBASE AND MORE)
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[A] Introduction to Other Al Applications
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Welcome to section 9, where we will discuss additional Al products
and applications that we found useful for you and your business.

In terms of the What and Why and how of Section 9, let’s kick it off
with the what. What are we going to learn? We will learn about
Ralph.Al is and its benefits over normal ChatGPT. We will also
discuss using Chatbase in order to add a chat feature to your
website. And we will discuss Character Al, which generates human
like responses.

Moving onto why. Why are we going to discuss the aforementioned
additional Al tools? Because we want to introduce you to other Al
technologies that leverage existing Al platforms in order to help
you work smarter and not harder.
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[A] Ralph Al
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Have you ever thought about using an even better assistant than
ChatGPT in copywriting of your emails, marketing campaigns,
LinkedIn posts, and many other things that you're potentially going
to build? Well, that's Ralph.ai, (https://www.ralph.ai/) the tool that
is built around ChatGPT with fine-tuning in mind to help you with

these specific tasks.

In this chapter, we'll discuss how to use Ralph.ai to help you
generating much better outcomes for your business and
potentially, personal use as well.

You don't have to pay to try the product. You're going to get 1,000
words for free. But if you find it useful, make sure that you upgrade
to a premium.

Below is the dashboard where you're going to land once you create

an account. You have tools separated into different categories:

rqlph,qI Dashboard  Tools - Saved  Upgrade  Profile - [EEWACIEIEAWREELT)

Our Tools .

LinkedIn Tools

Check out our array of specialized Linkedin Al copywriter tools

InMail J ) Connection Follow-up
Generator = Request \ Message
Go to Tool = v Go to Tool = " Go to Tool >

LinkedIn
Post

Go to Tool =
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First off, we have the LinkedIn Tools. Amazing for either if you are
just brand that you would like to build your personal brand or
working for some company and trying to work with them. You have
InMail Generator, Connection Request, like when you're sending a
connection request over LinkedIn, you can create and post those
small messages telling them why would you be perfect to be in
their network.

Follow-up Messages is if you are performing some sales. LinkedIn
Post and Recruiter are if you're a recruiter to email messages as
well.

Per the images below, for emails, you have Outreach, Follow-up,

and Marketing if you are Cold emailing. There is also Blog, Chat
Plus, which is ChatGPT, Qualifying Questions, Ice Breakers, etc.

fO'Ph.OI Dashboard  Tools ~ Saved  Upgrade  Profile - Available words: 1,000

Email Tools

Check out our array of email copywriting tools to help you craft that perfect message

Outreach Follow-up Marketing

Email Email Email

Go to Tool = Go to Tool =) Go to Tool >

General Tools

Check out our array of marketing, business and content creation Al copywriter tools
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b+ 8

5 Dastbond  Raoh A

rqlph.aI Dashboard Tools - Saved Upgrade Profile ~ Available words: 1,000

Blog Cold Call i
Post ' Script \/

Go to Tool = Go to Tool = Go to Tool =

Qualifying Voice Message Value Prop
Questions Generator Geneyntor

Go to Tool = Go to Tool = Go to Tool =

Testimonial / Ice Breaker Pain Point
Generator Generator &y Generator

Go to Tool = Go to Tool = Go to Tool =

The product is very intuitive to use, and | hope it helps you!
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[A] Chatbase (How to Add Chatbase GPT to
Your Website)
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Chatbase (https://www.Chatbase.co/) is a great resource to add a
ChatGPT-like bot to your website. With a free account you can

create one bot.

Per the images below, after you create an account, select the
button called New Chatbot, then from Data Sources either upload
a file or paste your Q&A or FAQs as we did in the 3™ image below
for Chris” website.

© & chatbase.co

(5) chatoase | CratGeT foryour webste

Chatbase now has a WordPress Plugin! - Check it out->

© chatvase Demo  Affliate  Pricing APl FeaturedChatbots My Chatbots Account >

My Chatbots ( catwots imiy

New cnamut{”
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& chatbase.co

hatbase | ChatGPT for your website

Data Sources

Files  Text  Website  Q&A

the program.

Question: Do have to be in any particular country or any particular age in order to apply and be part of the MBA
Degree Program? Do | need a visa?

Answer: No, you can be anywhere in the world with an internet connection. In fact, what makes this program
incredibly interesting is that existing students and graduates of the program come from all over the world. The
program is completely online and you will be able to complete it from anywhere in the world (no visa is required).

Question: Do | need to take any prerequisites courses prior to starting the MBA Program?
Answer: Noj there are no prerequisite courses. Evenif you have learned about finance and accounting in previous
courses, | will teach you all concepts from scratch in an innovative and fun way!

Question: What i | have additional questions? Can | Zoom with Chris Haroun?
Answier: If you have additional questions that are ot answered inthe FAQ section above, please either

1: emal your questions to admissions@harounventures.com or

2:ask Chiis questions on his weekly YouTube Live cals, which are every Thursday at 8am Pacifc Time on his I

YouTube channel or
11,645 characters e

& chatbase.co

hatbase | ChatGPT for your website

Chatbase now has a WordPress Plugin! - Check it out->

© cretvese Demo  Affiiate  Pricing APl Featured Chatbots My Chatbots Account >

Data Sources

Files  Text  Website  Q&A

Upload Files
Attach a file to see how many characters are in it
Choose Files no files selected

JUploading a PDF using safari doesn

the issue. Make sure the text is OCR'd, i

A

Included sources:

Create Chatbot G

Then per the image below, select Create Chatbot and bam, we have
a bot!
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hitps:/jyoutu.be/bkc61B10wAM

2: Entrepreneurship: You are given strategies for writing a business plan, finding your customers, researching your
competition, and building the necessary financials to ensure your company's success.

hitps:/jyoutu.be/SpOCRU37Sql

3: Sales, Marketing and Communications: Learn what you need to do to prospect quality leads, execute
orofessional sales mestinas and deliver vouur absolite best presantations tsin the success tools nrovided inside

11,645 characters

Included sources:
11,707 text input chars

Create Chatb

G Chatbase

Privacy Policy
Terms of Service

Contact: support@chatbase.co

Then in Settings you can change what the default prompt is:

(5) chatoas | ChatGeT foryour webst

L Jin]

Chatbase Demo Affiliate Pricing AP Featured Chatbots. My Chatbots.
Haroun Bot
Chatbor  Setings  Dashboard  Manage Sources  Embedonwebsite  Share Chatbot  Delete Chatbot
Chatbot 10

bSWNOOATIXMR7pegppFXw

Name
Haroun Bot

Base Prompt (system message) Reset

I want you to act as a document that | am having a conversation with. Your name is "Haroun Support”. You will provide me with answers

from the given info. If the answer is not included, say exactly "Hmm, | am not sure." and stop after that. Refuse to answer any question
not about the info. Never break character.

Temperature
0

Reserved Creative

Collect Customer Email
No

Account >

On the same screen, you can copy and paste the code to add it to
your website as we explain in the video version of the course in the
lecture called: [A] Chatbase (How to Add Chatbase GPT to Your

Website).
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We encourage you to watch the aforementioned video in the
course in order to see the bot in action as it uses the ChatGPT
engine, and it is easy to setup and use. Thanks
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[A] Character Al
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This is going to be a fun chapter! We are going to talk about just
Character.ai (https://beta.character.ai/). You don't have to create

an account to try this website.

& beta.characteral

Character Assistant V)] Eon vusk () Acenate Tielines £ Who Would Win %  Debate Champion
Try saying YN 1y saying: Try saying: > Try saying: Y. Ty saying:

Character.ai allows to you pretend chat with famous people like
Elon Musk per the images:

(=) Character Al - Elon Musk

t. Richard s an idiot from the island of misfit toys.

Guest
Thear Jeff Bez: tis better than yours!

*

Elon Musk cai

-
SN
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Character.ai is really popular because you can ask basically any
famous pretend character questions and they respond exactly how
the famous character would respond! This takes chat to the next

level!
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SECTION 10: USING Al FOR
BUSINESS DECISIONS
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[A/B] Introduction to Using Al for Business
Decisions
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Welcome to section 10, where we will discuss using Al for business
decisions. In terms of the What and Why and how of Section 10,
let’s kick it off with the what. What are we going to learn?

We will discuss The Role of Al in Business Strategy, Setting Al key
Performance Indicators, Selecting the Right Al Solutions and
Vendors, Overcoming Challenges in Al Implementation, Al Ethics,
Compliance, Risks, Monitoring Al performance and much more.

Moving onto why. Why are we going to discuss many qualitative
business strategy topics when it comes to AlI? Because
implementing an Al solution can be an ethical and compliance
nightmare if not done correctly. We also need to make sure that
we are partnering with the appropriate Al vendors and how to
anticipate Al challenges before they occur.
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[A/B] The Role of Al in Business Strategy
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Let’s explore the role of Al in business strategy. We'll dive into
understanding the strategic implications of Al for businesses and
discuss how to align Al initiatives with your business objectives.
We'll also discuss Al applications like as chatbots, recommendation
engines, and autonomous vehicles, among others.

In terms of understanding the strategic implications of Al for
businesses it's crucial to recognize the potential of Al and its impact
on your organization. Al is no longer a buzzword or a distant
concept; it's a powerful tool that's transforming industries and
redefining the way businesses operate.

Here are 4 ways Al can enhance your business strategy. It can help
you to:

Number 1: Improve decision-making: Al can analyze vast amounts
of data at incredible speeds, providing insights that humans might
miss. This can lead to better, more informed decisions that drive
success and growth. Moreover, it can help you be more unbiased
in your decision making process.

Al technologies can process vast amounts of data at incredible
speeds, enabling businesses to uncover patterns, trends, and
insights that were previously inaccessible or difficult to discern. By
leveraging analytics, businesses can make more informed
decisions, optimize their operations, and gain a competitive edge.
Examples of data-driven decision-making include real-time supply
chain optimization, predictive maintenance, and financial fraud
detection. For instance, in the healthcare industry, Al can be used
to analyze patient data and predict potential health risks, while in
the retail industry, Al can optimize pricing strategies and inventory
management.
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Number 2: The second way Al can enhance your business strategy
is it can enhance the customer experience: Al-powered chatbots,
recommendation engines, and personalized marketing can help
businesses engage with customers in more meaningful ways,
ultimately improving satisfaction and loyalty.

Al can be used to deliver personalized experiences, respond quickly
to customer inquiries, and anticipate customer needs. By
leveraging Al-powered tools such as chatbots, recommendation
engines, and sentiment analysis, businesses can create stronger
relationships with their customers and foster loyalty. This improved
customer experience can lead to increased customer satisfaction,
higher retention rates, and ultimately, higher revenue.

For example, in the travel industry, Al-powered recommendation
systems can help customers find personalized vacation packages
based on their preferences and budget.

Number 3: The 3rd way Al can enhance your business strategy is by
Optimize operations: Al can streamline processes, automate
routine tasks, and improve resource allocation, resulting in greater
efficiency and cost savings.

Al can help businesses automate repetitive tasks, streamline
workflows, and improve overall efficiency. This can lead to cost
savings, increased productivity, and better resource allocation.
Examples of Al-driven process optimization include intelligent
automation of customer support, data entry, and inventory
management. In the manufacturing sector, Al can be used to
predict machine failures, optimize production schedules, and
improve overall equipment effectiveness.
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Number 4: Foster innovation: Al can enable businesses to discover
new solutions, products, and services by identifying patterns and
trends that might otherwise go unnoticed.

Al technologies can help businesses innovate and stay ahead of
their competition by identifying new opportunities, anticipating
market trends, and rapidly iterating on product design. This can
lead to the creation of new revenue streams and the enhancement
of existing offerings.

Examples of Al-enabled products and services include personalized
marketing campaigns, Al-generated content, and autonomous
vehicles. In the insurance industry, Al can help develop usage-
based insurance policies, while in the entertainment industry, Al-
generated content can be used to create personalized movie or
music recommendations for users.
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[A/B] Aligning Al Initiatives with Business
Objectives
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Now that we've covered the strategic implications of Al for
businesses, it's time to discuss aligning Al initiatives with your
business objectives. This is a critical step in ensuring that your Al
investments bring real value to your organization.

Here are some 7 key steps to help you align Al initiatives with your
business objectives:

Number 1: Set clear goals: Start by defining what you hope to
achieve with Al. Be specific about the business challenges you want
to address and set measurable goals to track progress and success.

Clearly defining these goals will help you understand how Al
initiatives can contribute to your overall goals. For example, your
objectives may include increasing revenue, improving customer
satisfaction, or reducing costs. By identifying these objectives, you
can ensure that your Al initiatives are designed to address your
organization's specific needs and drive meaningful results.

Number 2: Identify the right Al technologies: Research and
evaluate various Al technologies to determine which ones best
align with your goals. Consider factors such as cost, ease of
implementation, and scalability. If needed, engage with an external
consultant for this point to assist you in the process.

Number 3: Assess your data and infrastructure: Al relies heavily on
data, so it's crucial to ensure that your organization has the
necessary data and infrastructure in place to support your Al
initiatives.

When it comes to assessing the potential of Al to impact your
business objectives. This involves evaluating the feasibility of Al
initiatives and estimating the potential return on investment (ROI).
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To do this, consider factors such as the availability of data, the
complexity of the problem, and the maturity of Al technologies. By
understanding the potential impact of Al on your business
objectives, you can make informed decisions about where to invest
your resources and which initiatives to pursue.

Number 4: Develop a roadmap: Create a detailed roadmap
outlining the steps and milestones required to implement your Al
initiatives. This will help keep your team focused and ensure that
resources are allocated effectively.

Develop a roadmap for your Al initiatives that takes into account
factors such as resource requirements, timeframes, and
dependencies. This prioritization process will help you focus your
efforts on the projects that are most likely to deliver value and
contribute to your organization's success.

Number 5: Address ethical considerations and potential biases:
Ensure that your Al projects are designed with ethical
considerations in mind, such as fairness, transparency, and privacy.
Be aware of potential biases in data and algorithms and establish
guidelines to mitigate these biases.

As Al continues to evolve, it's essential to consider the ethical
implications of the technology, such as privacy concerns, data
security, and potential biases. By establishing guidelines and best
practices for ethical Al use, you can ensure that your projects are
designed with fairness, transparency, and accountability in mind.
Additionally, be proactive in identifying potential biases in your
data and algorithms and take steps to mitigate these biases to
ensure that your Al initiatives provide equitable outcomes for all
stakeholders.
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Number 6: Establish a governance framework and feedback loop:
Develop a set of policies and procedures to guide the development
and deployment of Al in your organization. This can help prevent
potential risks and ensure that your Al initiatives remain aligned
with your business objectives.

We need to establish a feedback loop to continuously monitor and
evaluate the performance of your Al initiatives. By tracking key
performance indicators (KPls) and gathering feedback from
stakeholders, you can identify areas for improvement, refine your
Al solutions, and ensure that your initiatives remain aligned with
your business objectives. This feedback loop is essential for
maximizing the value of your Al investments and fostering a culture
of continuous learning and improvement.

Lastly Number 7: Measure and optimize: Regularly evaluate the
performance of your Al initiatives, using the goals you set as a
benchmark. Be prepared to make adjustments as needed to
optimize performance and drive continuous improvement.

With a deeper understanding of how to align Al initiatives with
business objectives, you are now better equipped to leverage Al to
drive innovation and growth in vyour organization. By
understanding the potential of Al and effectively integrating it into
your business strategy, you can unlock new opportunities.
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[A/B] Identifying Al Opportunities
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Let’s discuss identifying Al opportunities in your business. This is a
vital step in harnessing the power of Al and driving innovation
within your organization. To help you identify Al opportunities,
consider the following question:

Where can Al enhance decision-making? Look for areas where
large amounts of data are generated and analyzed. Al can help you
process this data faster and more accurately, leading to improved
decision-making.

When it comes to decision making, Al is capable of processing and
analyzing large data sets at high speeds, identifying trends and
patterns that may be difficult for humans to detect. This enables
businesses to make more informed decisions based on data-driven
insights.

In terms of Al-driven Decision-making Examples, Industries that
greatly benefit from Al-driven decision-making include finance,
healthcare, and retail. For instance, in finance, Al can help with risk
assessment and fraud detection. In healthcare, Al can assist with
diagnostics and treatment recommendations. In retail, Al can
optimize pricing strategies and inventory management.

How can Al improve customer experience? Identify touchpoints
where Al-powered tools can enhance customer interactions, such
as chatbots, personalized marketing, or recommendation engines.

In terms of Chatbots and Customer Service, Chatbots powered by
Al can handle routine customer inquiries, provide instant
responses, and improve overall customer satisfaction. They can
also free up human resources for more complex or sensitive tasks,
enhancing the efficiency of customer service operations.
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Moving on to Al in Personalized Marketing. Al plays a significant
role in personalized marketing campaigns and recommendation
engines. By analyzing customer behavior and preferences, Al can
generate targeted marketing messages and recommend products
or services that cater to each customer's unique needs.

Which operational processes can be optimized with Al? Examine
your organization's workflows and processes to find opportunities
for Al-driven automation and optimization.

Al-driven automation can streamline repetitive tasks and improve
efficiency across various business processes. By automating
mundane tasks, businesses can reduce operational costs and allow
employees to focus on more strategic and creative endeavors.

Al can also be applied to supply chain management, inventory
control, and quality assurance. For example, Al can help predict
demand, optimize shipping routes, and ensure products meet
quality standards, all of which contribute to more efficient and
effective operations.

What new products or services could Al enable? Consider how Al
can help you discover new revenue streams or enhance existing
offerings through predictive analytics, Natural Language
Processing, or computer vision.

Predictive analytics, powered by Al, can help businesses forecast
demand, manage inventory, and optimize pricing strategies. This
ability to anticipate market trends allows businesses to stay ahead
of the competition and maximize revenue opportunities.

Natural language processing (NLP) and computer vision
technologies enable innovative products and services by helping
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machines understand and interpret human language and visual
data. For example, NLP can be used in virtual assistants, while
computer vision can enable self-driving cars or image recognition

software.

Please keep in mind that successful Al adoption often begins with
small, focused projects that tackle specific business challenges. By
starting with targeted applications, you can build momentum and
support for larger Al initiatives.
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[A/B] Setting Al KPIs
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Let’s discuss how to define key performance indicators meaning
KPIs and success metrics for your Al projects. Establishing clear and
measurable KPls is essential for assessing the impact of your Al
initiatives and ensuring that they align with your overall business
objectives.

To make things easier, here are some guidelines to help you define
effective KPIs for your Al projects:

To ensure your Al initiatives remain focused and relevant, Al
project KPIs should directly support your overarching business
objectives. This alignment helps create a clear connection between
Al projects and broader business goals.

For example, a subscription-based business might set a KPI of using
Al to reduce customer churn rates by a specific percentage. This KPI
is directly tied to the company's goal of increasing customer
retention and revenue.

Effective KPIs should be SMART meaning Specific, Measurable,
Achievable, Relevant, and Time-bound. By setting quantifiable
targets for each KPI, you enable clear evaluation and benchmarking
of your Al project's performance.

For instance, a KPI might involve reducing average customer
response times by 30% within six months. This KPI is specific,
measurable, and time-bound, making it easy to assess progress and
determine whether the Al project is successful.

Balance short-term and long-term KPIs: Include a mix of short-term
KPIs, which track immediate results, and long-term KPIs, which
measure the sustained impact of your Al initiatives.
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Including a mix of short-term and long-term KPIs is important for
monitoring both immediate results and sustained impact. Short-
term KPIs help you track the progress of your Al initiatives, while
long-term KPIs provide insights into their lasting effects on your
business.

For example, a short-term KPI might involve increasing Al-driven
sales conversions by 10% within the first quarter. A long-term KPI
could involve improving overall customer lifetime value by 20%
over two years. Balancing these KPIs helps ensure that your Al
projects contribute to both immediate and sustained business
growth.

Regularly review and update KPIs: As your Al projects evolve and
your organization's goals shift, be prepared to reassess and update
your KPIs to ensure they remain relevant and aligned with your
business objectives.

To conduct regular KPI reviews, consider setting a quarterly review
schedule and involving relevant stakeholders in the process. This
collaborative approach ensures that your KPIs accurately reflect
the needs and priorities of your organization, helping you make
data-driven decisions and maintain the strategic focus of your Al
projects.

By recognizing potential Al applications and establishing clear
success metrics, you can effectively leverage Al to drive innovation
and growth within your organization.
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[A/B] Building a Data-Driven
Organization/Culture
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Let’s talk about building a data-driven organization and cultivating
a data-driven culture. We'll also explore the importance of data
quality, collection, and management for successful Al initiatives.

A data-driven culture refers to an organizational mindset that
values and prioritizes the use of data in decision-making. By
cultivating a data-driven culture, businesses can make more
informed decisions, optimize processes, and drive innovation.

To create a data-driven culture, it's essential to encourage data
literacy among your employees. This involves providing training
and resources that help them understand and analyze data, as well
as fostering a collaborative environment where data-driven
insights can be shared and discussed.

Organize regular training sessions and workshops on data analysis
tools and techniques. This can help employees develop the
necessary skills to work effectively with data, regardless of their
role or level within the organization.

Introduce data visualization tools that make it easier for employees
to interpret and understand complex data sets. These tools can
help employees quickly identify trends and patterns, enabling them
to make data-driven decisions more effectively.

Empower decision-makers at all levels of your organization to use
data in their daily work. Provide them with the tools and access to
data they need to make informed decisions. Encourage a culture of
experimentation, where employees feel comfortable using data to
test hypotheses and learn from the results.

Create data dashboards that provide real-time insights and make it
easy for decision-makers to access and analyze the data they need.
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This will help streamline the decision-making process and ensure
that decisions are backed by solid data.

It’s important to establish feedback loops that allow employees to
share their findings and learnings from data-driven experiments.
This can foster a culture of continuous improvement, where
employees learn from both successes and failures, and refine their
data-driven strategies over time.

Recognize and celebrate data-driven successes within your
organization. Share stories of how data has helped drive
improvements or solve problems and use these examples to inspire
others to leverage data in their own work.

We should also Implement recognition programs that reward
employees for their data-driven achievements. This can help
motivate employees to continue embracing data-driven practices
and reinforce the importance of data in the organization's success.

Develop internal case studies that highlight data-driven successes
within your organization. Share these case studies through internal
newsletters, meetings, or workshops, to inspire and educate
employees on the benefits of leveraging data.

Let’s dive into the critical aspects of data quality, collection, and
management that are essential for the success of Al initiatives.

Data quality is crucial for the success of Al initiatives. High-quality
data ensures that Al models can make accurate predictions and
generate valuable insights. Regularly audit your data for accuracy,
completeness, and consistency to maintain its quality.

Implement data cleansing processes to identify and correct errors,
inconsistencies, and inaccuracies in your data. This can help ensure
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that your Al models are trained on accurate and reliable data,
leading to more effective outcomes.

We also recommend establishing a data quality framework that
defines the criteria for assessing data quality, such as accuracy,
completeness, consistency, and timeliness. This framework can
help guide your organization's efforts to maintain and improve data
quality over time.

Effective data collection is essential for Al projects. Determine the
data sources and types needed for your Al initiatives, and establish
processes for gathering, storing, and updating data. Ensure that
data collection complies with relevant regulations and respects
user privacy.

Choose appropriate data collection methods based on the needs of
your Al initiatives. This might include web scraping, data mining,
survey data, or using APIs to access third-party data sources.
Selecting the right data collection methods can help ensure that
you gather relevant and high-quality data for your projects.

Adopt ethical data collection practices that respect user privacy
and comply with relevant regulations, such as GDPR or CCPA. This
includes obtaining user consent, anonymizing data, and ensuring
data is securely stored and protected from unauthorized access.**

Data management involves organizing, storing, and maintaining
data in a way that makes it easily accessible and usable. Implement
data management best practices, such as creating a centralized
data repository, standardizing data formats, and maintaining data
security and privacy.
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Create a data catalog that documents your organization's data
assets, including their sources, formats, and descriptions. This can
help employees quickly find and access the data they need for their
work, promoting a more efficient use of data within the
organization.

Implement data integration solutions that allow you to combine
data from different sources and formats into a unified view. This
can help ensure that employees have access to a comprehensive
and accurate representation of the data, enabling more effective
data-driven decision-making.

Establish data governance policies to oversee data quality,
collection, and management. Data governance helps ensure that
your organization follows best practices and maintains compliance
with relevant regulations. Involve key stakeholders in creating and
implementing data governance policies.

Appoint data stewards who are responsible for overseeing data
guality, management, and governance within their respective
departments or business units. Data stewards can help ensure that
data is properly managed and used in accordance with your
organization's data governance policies.

Establish data governance committees that bring together key
stakeholders from different departments to collaborate on data
governance initiatives. These committees can help promote a
unified approach to data governance and ensure that policies and
best practices are consistently applied across the organization.

In conclusion, by prioritizing data-driven practices, your
organization can effectively harness the power of Al to drive
innovation and growth. Remember, fostering a data-driven culture
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starts with a commitment to data literacy, empowering decision-
makers, and celebrating data-driven successes. Prioritizing data
quality, collection, and management, along with implementing
strong data governance policies, will set the foundation for
successful Al projects that can transform your business.
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[A/B] Selecting the Right Al Solutions and
Vendors
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Let’s discuss the process of selecting the right Al solutions and
vendors for your business. We'll discuss the criteria for making
these choices and how to evaluate the technical capabilities and
offerings of Al vendors. To help illustrate these points, we'll
compare three major vendors: Amazon’s AWS, Google’s GCP, and
Microsoft’s Azure.

In this chapter, we'll explore the key factors to consider when
selecting Al solutions and vendors that align with your business
goals. We'll use AWS, GCP, and Azure as examples.

We need to ensure that the Al solutions and vendors that you
choose align with your organization's overall business goals and
objectives. The right solution should help address specific
challenges, optimize processes, or drive innovation within your
company.

For example, AWS offers a wide range of Al services, such as
Amazon SageMaker for Machine Learning model development and
deployment, and Amazon Comprehend for Natural Language
Processing. Google’s GCP provides Al solutions like Google AutoML,
Vision APl for Computer Vision solutions and Cloud Natural
Language API, while Microsoft’s Azure has Azure Machine Learning
and Azure Cognitive Services. Each platform has a unique set of
offerings, so assess which one aligns best with your business goals
and use cases.

It’s important to select Al solutions and vendors that offer
scalability and flexibility to meet your organization's needs as they
grow and evolve. Look for solutions that can easily adapt to
changing business requirements and scale to handle increasing
data volumes and complexity.
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For example, all three major vendors, meaning AWS, GCP, and
Azure, provide scalable and flexible Al solutions. They offer various
pricing models, such as pay-as-you-go and tiered pricing, allowing
you to scale up or down based on your needs. Additionally, their Al
services are designed to handle varying levels of data complexity
and volume.

Choose Al solutions and vendors that can easily integrate with your
existing systems and infrastructure. This will help minimize
disruptions and streamline the implementation process, ensuring a
smoother transition to Al-driven workflows.

For example, AWS, GCP, and Azure all offer APIs and software
development kits (meaning SDKs) that make it easy to integrate
their Al solutions with your existing systems. For instance, AWS
provides the AWS SDKs and the AWS CLI, while GCP offers Google
Cloud SDK, and Azure has the Azure SDKs and Azure CLI. These tools
simplify integration and streamline the adoption of Al services.

Also, consider the security and compliance features of Al solutions
and vendors. Make sure they adhere to industry standards and
regulatory requirements, such as GDPR or CCPA, and have robust
security measures in place to protect your data.

For example, AWS, GCP, and Azure prioritize security and
compliance by adhering to industry standards and regulatory
requirements. They all provide various security features, such as
data encryption, access control, and logging. Additionally, they
maintain compliance with major regulations like GDPR and CCPA,
ensuring your data is protected and compliant.
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Let’s now discuss how to evaluate the technical capabilities and
offerings of Al vendors to ensure they meet your organization's
needs.

Assess the technical expertise of Al vendors by reviewing their
product documentation, case studies, and customer testimonials.
Look for vendors with a proven track record in delivering Al
solutions for organizations with similar needs and challenges.

For example, AWS, GCP, and Azure have extensive technical
expertise and experience in delivering Al solutions. You can review
their product documentation, case studies, and customer
testimonials to get a sense of their capabilities. And as always, you
should check their offering and pick one that suits your use-case. It
can be a combination of multiple vendors, if needed.

Evaluate the customization and adaptability of Al vendors'
offerings. Determine if they can tailor their solutions to meet your
organization's unique requirements, and if they're able to adapt to
new use cases and changing business needs.

For example, AWS, GCP, and Azure all provide customizable Al
solutions that can be tailored to your organization's unique
requirements. For instance, AWS SageMaker allows you to build,
train, and deploy custom Machine Learning models, while GCP's
AutoML enables you to create custom models without any ML
expertise. Azure Machine Learning supports creating custom
models using various ML frameworks and languages, ensuring a
tailored fit for your needs.

Consider the support and services offered by Al vendors, such as
implementation assistance, ongoing maintenance, and customer
support. Choose vendors that provide comprehensive support to
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ensure a successful implementation and long-term success of your
Al projects.

For example, AWS, GCP, and Azure all offer comprehensive support
services, including documentation, tutorials, and community
forums. Additionally, they provide professional support options,
such as AWS Support, Google Cloud Support, and Azure Support,
which offer various levels of assistance depending on your
organization's requirements.

Examine the pricing models and return on investment (ROI) of Al
vendors' solutions. Assess the costs associated with
implementation, maintenance, and licensing, and weigh these
against the expected benefits and ROl to determine the best fit for
your organization.

For example, AWS, GCP, and Azure have different pricing models
for their Al services, which can impact the overall return on
investment (ROI) of your Al initiatives. AWS generally offers pay-as-
you-go pricing, while GCP provides a combination of pay-as-you-go
and committed-use discounts. Azure uses a pay-as-you-go model
and offers various cost-saving options. Compare the pricing models
and potential ROI of each vendor to determine the best fit for your
organization's budget and needs.
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[A/B] Overcoming Challenges in Al
Implementation
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In this chapter, we will focus on overcoming challenges in Al
implementation. We've identified ten common challenges
organizations face when adopting Al, which we'll discuss along with
strategies to address them in greater detail.

Challenge number 1 of ten is Insufficient Data. Al models rely on
large, high-quality datasets for training and validation. To address
this issue, identify additional data sources or use data
augmentation techniques, such as synthetic data generation or
data transformation, to expand your dataset.

Collaborate with external partners or invest in data collection to
ensure your Al models have enough data to produce reliable
results. Also, explore alternative approaches like transfer learning
or few-shot learning that require less data.

The 2nd challenge is Outdated data, which can negatively impact
Al performance, as models may no longer reflect the current
environment or trends. Establish processes for regular data
updates, cleaning, and validation. Monitor changes in data trends
and adjust your Al models accordingly to maintain their accuracy
and relevance. Consider using real-time data streams, if available,
to keep your models up-to-date and responsive to dynamic
environments.

The 3rd challenge is aging infrastructure, which can hinder Al
adoption, as outdated systems may not support advanced Al
technologies. Invest in modernizing your IT infrastructure, such as
upgrading hardware, software, and network systems. Consider
cloud-based solutions to increase scalability and flexibility and
evaluate edge computing for low-latency applications. Establish a
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robust infrastructure management plan to maintain and optimize
performance over time.

The 4th of 10 challenges is a lack of Al talent, which of course can
be a significant barrier to Al adoption. To overcome this challenge,
invest in training and upskilling your existing workforce in Al-
related skills, such as Machine Learning, data science, and
programming. Partner with universities, research institutions, or
external Al experts and technology consulting firms in order to
access specialized knowledge and expertise. Create a talent
acquisition strategy to attract and retain Al professionals and
promote a culture of learning and innovation to engage and
motivate your team.

The 5th challenge is Limited resources, such as budget constraints,
which can impede Al implementation. Prioritize Al projects that
align with your organization's goals and have the highest potential
ROIl. Consider leveraging open-source tools or collaborating with
external partners to access additional resources. Assess the cost-
benefit analysis of various Al solutions to make informed decisions
and manage resource allocation efficiently to optimize results.

Moving onto the 6th challenge which is Al Explainability and
Predictability. Ensuring that Al systems are explainable and
predictable is crucial for building trust and acceptance among
stakeholders, including end-users, regulators, and decision-
makers. Implement interpretable Al models and invest in research
and development to improve Al transparency. Use techniques like
LIME or SHAP to provide explanations for individual predictions.
Document and communicate the decision-making process of your
Al systems to stakeholders, highlighting potential biases and
limitations.
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Let’s take one example that happened to me (Luka) to bring this
point closer - | was working with a bank last year where we
recognized many different use-cases where Al can be used
internally to help their employees be more efficient. Since we had
success on those projects, they wanted to start exploring user-
facing apps, for example estimating whether someone will get a
loan or not. Their policy, and now, expectations of their customers,
they needed to have every step in this process explainable. So, if
someone gets rejected, they need to understand why. Because of
this limitation, most powerful ML/Al models were out of scope, and
we had to use simpler, more explainable models.

The 7th of 10 challenges is Incompatibility with existing systems,
which can hinder Al adoption, as seamless integration is essential
for efficient and effective Al deployment. Involve IT teams early in
the project and develop a clear integration plan that outlines the
required infrastructure, tools, and processes. Use APIs,
microservices, or other integration tools to ensure seamless
connectivity between Al solutions and current systems. Conduct
thorough testing and validation to identify and address any
compatibility issues before full-scale deployment.

Number 8 is Overestimating what Al can do for your organization
can lead to disappointment and wasted resources. Set realistic
expectations and goals for your Al initiatives by understanding the
current state of Al technology and its limitations. Regularly validate
your models and assumptions to ensure they align with your
organization's objectives and maintain a feedback loop to
continuously improve vyour Al systems. Encourage open
communication within your team to discuss and manage
expectations effectively.
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If you are not sure what Al can or can’t do, the best thing you can
do is to educate yourself on what was achieved, so far, using Al
within your industry and broader. This book is a good start,
however, it won’t be enough! Following LinkedIn, Twitter, and Arix,
or joining some executive groups where they directly communicate
with some experts regarding these topics day-to-day.

The 9th challenge is Data bias, security, and storage, which are
critical concerns in Al implementation. Data bias can lead to unfair
or discriminatory Al outcomes, while inadequate security and
storage can expose sensitive information to potential threats.
Implement data governance policies and best practices to ensure
data quality, fairness, and privacy. Use techniques like
anonymization, encryption, and access control to protect sensitive
information. Invest in secure storage solutions and robust
cybersecurity measures to safeguard your organization's data
assets. Regularly review and update your data management
practices to stay ahead of emerging threats and challenges.

The 10th and final challenge is Navigating legal and regulatory
issues, which is essential when implementing Al solutions. Stay
informed about relevant regulations and guidelines, such as GDPR,
HIPAA, or CCPA, and ensure compliance throughout your Al
initiatives. Develop ethical guidelines for Al usage within your
organization to mitigate potential risks and establish a
multidisciplinary team to oversee Al ethics and compliance. Engage
with industry associations, government agencies, and other
stakeholders to stay up to date on legal and regulatory
developments, and proactively adapt your Al practices to maintain
compliance.
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[A/B] Al Ethics, Governance, and Compliance
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Let’s discuss three crucial aspects of Al, which are Ethics,
Governance, and Compliance. We'll discuss how to ensure
responsible and ethical Al implementation, develop governance
frameworks, and maintain compliance in your organization.

Let’s kick it off with Al Ethics, which refers to the principles and
guidelines that govern the development, deployment, and use of
Al technologies in a manner that is fair, transparent, and respects
human rights. By adhering to ethical Al practices, organizations can
mitigate potential risks and negative consequences associated with
Al implementation.

Some common ethical concerns in Al implementation include data
privacy, fairness, transparency, accountability, and unintended
consequences. It's crucial to identify these concerns early in the Al
development process and address them through careful planning,
design, and validation.

Develop and adopt ethical Al principles to guide your organization's
Al initiatives. These principles may include fairness, transparency,
accountability, and privacy, among others. Ensure that your Al
projects adhere to these principles by integrating ethical
considerations into every stage of the Al lifecycle, from data
collection and model training to deployment and monitoring.

For example, Google's Al Principles include avoiding the creation of
Al applications that cause harm, ensuring that Al is transparent and
accountable, and incorporating privacy design principles into their
Al systems.

We also need to Involve a diverse group of stakeholders in Al
decision-making, including employees, customers, and external
experts. This can help ensure that a wide range of perspectives and
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concerns are considered, leading to more ethical and responsible
Al outcomes.

For example, IBM has established the IBM Al Ethics Board, which
includes internal and external experts, to provide guidance on
ethical Al implementation and foster collaboration among
stakeholders.

Let’s now talk about how to develop governance frameworks for Al
use in your organization, in order to promote accountability and
ethical Al practices.

Establish an Al governance framework to oversee the
development, deployment, and use of Al technologies within your
organization. This framework should include clear roles and
responsibilities, decision-making processes, and oversight
mechanisms to ensure ethical Al practices and compliance with
relevant regulations.

For example, Microsoft has created an internal Al and Ethics in
Engineering and Research Committee, which focuses on
developing company-wide Al governance policies and guidelines.

When it comes to governance, we should develop Al policies that
outline the acceptable use of Al technologies, data handling
procedures, and ethical guidelines. These policies should be
tailored to your organization's specific needs and context and
should be regularly updated to reflect evolving technologies,
regulations, and best practices.

For example, Amazon has published its Al Fairness and Responsible
Al guidelines, which provide a framework for the ethical
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development and deployment of Al technologies across the
company.

Promote a culture of continuous improvement and learning in your
organization. Encourage employees to stay informed about Al
ethics, governance, and best practices, and provide opportunities
for training and professional development. Regularly review and
update your Al governance framework and policies to adapt to new
insights, technologies, and regulations.

For example, Google's Al Ethics and Society research program
fosters collaboration between internal teams, external
researchers, and policymakers to ensure that Al technologies are
developed and deployed responsibly. This interdisciplinary
initiative focuses on addressing Al's ethical challenges, including
fairness, transparency, and accountability, while promoting the
development of Al solutions that positively impact society.

Implement monitoring and auditing processes to ensure that your
Al systems adhere to your organization's ethical principles and
governance policies. Regularly assess the performance, fairness,
and impact of your Al systems and address any concerns that arise.

For example, Salesforce has established an Office of Ethical and
Humane Use, which is responsible for monitoring the ethical
implications of the company's Al technologies and ensuring that
they align with the organization's values.

Let’s now discuss compliance in Al implementation and strategies
for maintaining compliance in your organization.

Al compliance refers to ensuring that your organization's Al
initiatives adhere to relevant laws, regulations, and industry
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standards. This includes data protection regulations, such as the
General Data Protection Regulation (GDPR) in the European Union
and the California Consumer Privacy Act (CCPA) in the United
States, as well as industry-specific guidelines and best practices.

When it comes to Al compliance, Identify the regulations and
standards that are relevant to your organization's Al initiatives. This
may involve consulting with legal and regulatory experts and
staying informed about evolving regulations in your industry and
region.

For example, the financial services industry is subject to strict
regulations regarding data privacy, security, and fairness.
Companies operating in this sector must ensure that their Al
initiatives comply with relevant regulations, such as the Fair Credit
Reporting Act (FCRA) and the Bank Secrecy Act (BSA).

It's important to implement measures to ensure compliance with
relevant regulations and standards. This may include incorporating
privacy by design principles, conducting regular risk assessments,
and establishing processes for managing data breaches and other
compliance incidents.

For example, to comply with GDPR, companies may need to
implement data minimization practices, obtain explicit consent for
data processing, and appoint a Data Protection Officer (DPO) to
oversee compliance efforts.

Develop processes for demonstrating compliance with relevant
regulations and standards. This may involve documenting your
organization's Al initiatives, conducting regular audits, and
reporting on compliance efforts to relevant authorities or
stakeholders.
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For example, under GDPR, companies are required to maintain
records of their data processing activities and may be subject to
audits by data protection authorities.
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Data drift occurs when the distribution of data used to train an Al
model changes over time, leading to a decrease in model
performance. Factors such as changes in customer behavior,
market dynamics, or data collection processes can contribute to
data drift.

When data drift occurs, Al models may produce inaccurate
predictions, leading to suboptimal decisions and reduced business
value. For example, an Al-powered recommendation engine
trained on outdated customer behavior data may generate
irrelevant product suggestions, resulting in decreased customer
satisfaction and lost sales opportunities.

In order to mitigate data drift, it's essential to monitor your Al
models and update them with fresh data regularly. Implementing
automated retraining and validation pipelines can help ensure that
your Al models remain accurate and relevant, even as the
underlying data changes.

There are various tools and techniques available for monitoring
data drift, such as data drift detection algorithms and visualization
tools. By leveraging these tools, you can identify data drift early and
take appropriate actions to maintain the performance of your Al
models.
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[A/B] Risks and Cost of Having Al in
Production
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Let’s discuss the potential risks and costs associated with deploying
Al systems in production environments.

Deploying Al systems in production can introduce new risks, such
as system failures, security breaches, or unintended consequences.
For example, a chatbot designed to provide customer support
might inadvertently share sensitive customer data, leading to
reputational damage and potential legal liabilities.

The costs associated with Al implementation can be significant,
including infrastructure costs, software licenses, data storage, and
talent acquisition. It's essential to carefully consider these costs
when planning Al projects and allocate resources accordingly to
ensure project success.

To balance the risks and costs of Al in production, establish a robust
Al governance framework and develop strategies to mitigate
potential risks. Additionally, leverage cost-effective cloud-based Al
solutions and open-source tools to minimize infrastructure costs
and optimize resource utilization.

Integrating Al solutions with existing systems can be complex and
may require significant resources. Carefully plan the integration
process to minimize potential disruptions and ensure smooth
adoption. Work closely with IT teams, data scientists, and business
stakeholders to develop a comprehensive integration plan.

298



The Complete Artificial Intelligence Book

299



The Complete Artificial Intelligence Book

[A/B] Monitoring and Evaluating Al
Performance
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Let’s explore the techniques for measuring the success and ROI of
Al initiatives and discuss the importance of ongoing monitoring,
maintenance, and improvement of Al systems.

To measure the success and ROI of Al projects, track KPIs aligned
with your business objectives, such as increased revenue, cost
savings, or improved customer satisfaction. Calculate the ROI by
comparing the benefits of Al implementation with the associated
costs.

Al systems require ongoing monitoring and maintenance to ensure
optimal performance. Regularly review and update your Al models,
data pipelines, and infrastructure to address any performance
issues or changes in the underlying data.

Utilize monitoring tools and platforms to track the performance of
your Al models, detect anomalies, and identify areas for
improvement. Tools like AWS SageMaker, Azure Machine Learning,
and Google Al Platform offer monitoring capabilities that help
ensure the ongoing success of your Al initiatives.

Embrace a continuous improvement mindset for your Al initiatives.
Collect feedback from users, analyze Al system performance data,
and iterate on your models and processes to drive ongoing
enhancements and maximize the value of your Al investments.

Develop a performance evaluation framework for your Al systems
that includes regular reviews, benchmarking against industry
standards, and incorporating new learnings and best practices. This
framework can help maintain the effectiveness of your Al solutions
and ensure they continue to deliver value over time.
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Al systems may occasionally fail or underperform. When this
happens, it's important to have a robust incident response plan in
place to address these issues promptly. This plan should include
processes for diagnosing, resolving, and preventing future Al
system failures.

Al systems can be vulnerable to security threats and attacks.
Implement strong security measures, such as encryption, access
controls, and regular security audits, to protect your Al systems and
the data they process.
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SECTION 11: ADDITIONAL RISKS
AND ETHICS WITH Al
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[A/B] Introduction to Additional Risks & Ethics
with Al
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In section 11 we will explore ethics and risks in Al. Why do Ethics
and Risk Management Matter when it comes to Al? Because failing
to consider these factors can lead to negative consequences, such
as biased decision-making, privacy violations, and even harm to
individuals or society.

By prioritizing ethics and risk management in your Al initiatives, you
can build trust with your customers, employees, and stakeholders.
This trust is crucial for the successful adoption and integration of Al
technologies within your organization and the broader community.

Take the case of IBM Watson, which faced criticism for not living
up to its promise in cancer treatment recommendations. By not
managing expectations and ensuring transparency, trust in the Al
system was eroded.

As Al becomes increasingly prevalent, governments and regulatory
bodies are developing policies and guidelines to ensure responsible
Al use. Ensuring ethical Al practices and effective risk management
will help your organization stay compliant with these evolving
regulations.

For instance, the European Union's General Data Protection
Regulation (GDPR) has specific provisions related to Al, such as the
right to explanation and the requirement to implement data
protection by design.

Al systems often rely on large amounts of personal data for training
and operation. Ensuring the privacy and security of this data is
crucial for protecting individual rights and maintaining customer
trust.
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In 2018, a security breach at Facebook allowed the unauthorized
access of personal data from millions of users, which was later used
by Cambridge Analytica for targeted political advertising. This case
underlines the importance of robust data privacy and security
measures.

Al systems can sometimes operate as "black boxes," making it
difficult to understand how they reach their decisions. Ensuring
transparency and explainability in Al systems is essential for
accountability and trust, particularly when Al is used in critical
decision-making processes.

For instance, healthcare providers using Al systems to diagnose or
recommend treatments must be able to explain the rationale
behind these decisions to patients, especially when treatment
plans deviate from standard protocols.

As Al systems become more capable, they may displace some
human jobs, while creating new opportunities in other areas.
Addressing the potential workforce impact of Al is vital for ensuring
a smooth transition and minimizing any negative consequences for
workers and society.

For example, the rise of autonomous vehicles has the potential to
disrupt the trucking and taxi industries, leading to job displacement
for drivers. However, it could also create new opportunities in
areas such as Al system maintenance and fleet management.

Al technologies can also be misused or applied maliciously, leading
to potential harm or unintended consequences. It's crucial to
consider the potential misuse of Al systems and implement
safeguards to minimize these risks.

306



The Complete Artificial Intelligence Book

One example is the development of "deepfakes," where Al is used
to create convincing but fake videos or images, potentially
spreading disinformation or damaging reputations.

And as Al systems become more autonomous, questions arise
regarding legal responsibility and liability for their actions.
Determining who is accountable when an Al system causes harm or
makes a mistake is an ongoing challenge that organizations need to
consider.

As Al technologies become more prevalent, there is a growing need
for regulations to guide their development and use. Regulations
can help ensure that Al systems are developed and deployed
responsibly, addressing ethical concerns and minimizing potential
risks.

Various countries and regions are developing regulations and
guidelines to address Al ethics and risks. For example, the European
Union has proposed the Artificial Intelligence Act, which aims to
create a legal framework for Al development and use in the EU.

In the United States, the National Institute of Standards and
Technology (NIST) has been tasked with developing Al standards
and guidelines, including those related to ethical concerns and risk
management.

As an executive, it's essential to stay informed about Al-related
regulations and guidelines that may impact your organization.
Ensure your organization remains compliant with existing
regulations and adapts to emerging ones. Engage with
policymakers and industry associations to help shape Al regulations
that promote innovation while addressing ethical concerns and
risks.
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As we continue to discuss additional risks and ethics with Al here in
section 11 we'll dive deeper into strategies for addressing ethical
concerns and risks in Al implementation.
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[A/B] Bias
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Bias in Al systems can occur due to various reasons, such as biased
training data, inappropriate features, or biased algorithms. It's
crucial to identify and address biases in Al systems to ensure that
they produce fair and reliable outcomes.

When it comes to Sampling Bias, this occurs when the data used to
train an Al model is not representative of the broader population
or target audience, leading to skewed predictions.

Moving on to the concept of Label Bias, which results from
inaccurately labeled data in the training set, which can cause the Al
model to make incorrect predictions or classifications.

Next up we have Aggregation Bias, which arises when data from
different sources or populations is combined without accounting
for variations between those groups, leading to misleading
conclusions.

In terms of Confirmation Bias, this occurs when Al systems are
designed or trained to confirm pre-existing beliefs, reinforcing
stereotypes and perpetuating inequalities.

Evaluation Bias happens when the metrics used to assess Al
models' performance are biased, resulting in an over- or under-
estimation of the model's effectiveness.

Automation Bias refers to the tendency to rely too heavily on Al-
generated outputs, even when they may be flawed or incorrect.

Reporting Bias takes place when data used to train Al models is
influenced by biases in the way events are reported or recorded,
leading to skewed results.
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Implicit Bias refers to unconscious biases that can influence human
decision-making and inadvertently be encoded into Al systems.

Let’s now discuss fairness in Al decision making, which is essential
to prevent discrimination and ensure that Al systems benefit
everyone equally. By promoting fairness in Al, organizations can
avoid legal and reputational risks and build trust with customers
and stakeholders.

In terms of Strategies for Ensuring Fairness, it's important to use
diverse data, meaning collecting and using diverse data that
accurately represents the target population. This helps to prevent
data bias and ensures that Al systems are trained on a fair and
representative sample.

Also, it’s crucial to include Fairness Metrics, meaning measure the
fairness of Al systems by evaluating their performance across
different groups. Use fairness metrics, such as demographic parity,
equalized odds, or calibration, to identify and address disparities in
Al decision-making processes.

When it comes to Algorithmic Transparency, ensure that Al
algorithms are transparent and can be inspected for potential
biases. This promotes accountability and enables organizations to
identify and address algorithmic bias.

Let’s discuss a Real-world Example — Addressing Bias in Al-powered
Loan Approvals.

A bank using an Al-powered loan approval system discovered that
the system was biased against certain minority groups. To address
this issue, the bank revised its training data to ensure better
representation of the target population and implemented fairness
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metrics to monitor the system's performance across different
demographic groups. As a result, the bank was able to improve the
fairness of its Al-powered loan approval system and ensure equal
opportunities for all applicants.

In terms of a real world example of Al in Healthcare, Al has the
potential to revolutionize healthcare by assisting in diagnostics,
treatment planning, and personalized medicine. However, there's
a need to ensure fairness in Al-based medical decision-making. In
2019, a study found that a widely used Al system for predicting
which patients would be referred to programs that aim to improve
care for patients with complex medical needs was biased against
minority patients. To address this, researchers recommended
adjusting the algorithm's training data and using fairness metrics to
ensure that the Al system made unbiased recommendations for all
patients, regardless of race.

Let’s discuss Mitigating Bias and Promoting Fairness in Al.

In this section of this chapter, we will discuss best practices and
strategies for mitigating bias and promoting fairness in Al systems.
By implementing these strategies, organizations can ensure
responsible Al development and avoid the risks associated with
biased decision-making processes.

It's important to Regularly audit Al systems for bias: Routinely
evaluate your Al systems for potential biases and take corrective
actions when necessary.

Train your team on Al ethics: Educate your team on the ethical
implications of Al and the importance of fairness in Al decision-
making processes.
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It's also important to Collaborate with diverse stakeholders:
Engage with stakeholders from diverse backgrounds to gain
insights on potential biases and develop strategies to address
them.

Many organizations are implementing Al ethics guidelines to
ensure responsible and fair Al development. For example, Google's
Al Principles outline the company's commitment to avoiding
creating or reinforcing unfair bias in Al systems. By adopting similar
guidelines, organizations can demonstrate their commitment to Al
ethics and foster a culture of responsible Al development.
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[A/B] Data Privacy and Security in Al
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In this chapter, we'll discuss how Al can both improve and challenge
data privacy and security, highlighting the importance of finding a
balance between leveraging Al's capabilities and protecting user
data.

Al has the potential to significantly improve data privacy and
security in several ways:

First of all, using Anomaly Detection. Al can help detect unusual
patterns in data, helping to identify and prevent security breaches.
For example, banks use Al-driven fraud detection systems to
identify suspicious transactions that might indicate fraudulent
activities.

Also using Data Masking. Al can automatically identify and mask
sensitive information, protecting user privacy while still enabling
data analysis. This is particularly useful in healthcare, where Al can
help anonymize patient records for research purposes while
maintaining privacy.

And lastly through User Authentication: Al can enhance user
authentication through biometric recognition, behavior analysis,
and other advanced techniques. This can help prevent
unauthorized access to systems and protect sensitive data.

However, Al also poses challenges to privacy and security in 3 ways

Number 1 is Data Collection: Al systems often require vast amounts
of data, raising concerns about data privacy and the potential for
misuse. The Cambridge Analytica scandal, where personal data
from millions of Facebook users was collected and used for political
purposes, highlights the risks associated with large-scale data
collection.
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Secondly we have Bias and Discrimination. Al systems can
inadvertently perpetuate biases present in their training data,
leading to unfair treatment of certain individuals or groups.

And the third way Al poses challenges to privacy and security is
Surveillance: Al-driven surveillance technologies can infringe on
individual privacy rights if not implemented responsibly and
ethically. The use of Al-powered facial recognition systems by law
enforcement agencies has raised concerns about privacy violations
and potential misuse.

Let’s discuss Some of the best Practices for Protecting User Data
and Complying with Privacy Regulations.

Let’s kick it off with Data minimization. Collect and store only the
data that is necessary for your Al system's functionality.

Implement techniques such as data anonymization, aggregation,
and pseudonymization to minimize the risk of privacy breaches. For
example, Apple uses a technique called "differential privacy" to
collect user data in a way that preserves individual privacy while
still allowing for aggregate analysis.

It’s also important to embrace the concept of privacy by design.
Integrate privacy considerations into every stage of your Al
system's development process.

Apply privacy-enhancing technologies (also called PETs) to protect
user data, such as encryption.

Google's Private Join and Compute tool
(https://github.com/Google/private-join-and-compute), for

example, allows organizations to analyze shared data while
keeping the underlying data encrypted and secure.
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Another great example of this is Andrew Trask’s project on private
Al called OpenMinded (https://www.openmined.org/).

This project tries to democratize the knowledge and practice of
private computing techniques, such as federated-learning and
federated-analytics
(https://ai.Googleblog.com/2020/05/federated-analytics-
collaborative-data.html ).

These methods are allowing us to train better models on private or
sensitive user data, without ever reaching or downloading that
data. It always stays with the original owner. If you want to learn
more about the project or how to utilize it for your projects, they
offer free courses on their platform, which is for a more technically
inclined audience, but still worth checking out.

It's also important to have Regular Audits and Assessments by
conducting regular privacy and security audits to ensure
compliance with relevant regulations, such as GDPR, CCPA, and
HIPAA.

Also Perform Data Protection Impact Assessments , also called
DPIAs, to identify and mitigate potential risks to user privacy. DPIAs
help organizations understand the potential risks associated with
data processing and implement appropriate measures to minimize
those risks.

What is also crucial is to be transparent about your Al system's data
collection, processing, and usage practices. Clearly communicate
this information to users through privacy policies and consent
forms.
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Provide users with control over their data, including the ability to
access, correct, and delete their information. The GDPR's "right to
be forgotten" is an example of a regulation that empowers users to
request the deletion of their personal data.

Train employees on the importance of data privacy and security, as
well as the relevant laws and regulations that apply to your
organization.

Encourage a culture of privacy and security awareness throughout
the organization. This helps ensure that employees understand
their role in protecting user data and complying with regulations.

Engage with regulators, industry experts, and other stakeholders to
stay informed about the latest privacy and security developments
in the Al field.

Join industry associations, attend conferences, and participate in
working groups to learn from others and contribute to the
development of best practices.
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SECTION 12: USING Al IN
DIFFERENT INDUSTRIES
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[A/B] Al in Insurance

320



The Complete Artificial Intelligence Book

Welcome to Section 12 where we will discuss how Al brings
benefits to a number of different industries. In this first chapter of
section 12, we’re going to take a closer look at how Artificial
Intelligence is transforming the insurance industry. Al is a powerful
tool that can help insurers automate various processes and make
data-driven decisions in order to better serve their customers.

The first application of Al in insurance we’re going to be talking
about are Chatbots! They can help insurers provide 24/7 customer
service and support, as well as handle routine inquiries and claims
processing. For example, Lemonade, an insurance startup, uses Al-
powered chatbots to process claims quickly and efficiently. These
chatbots use Natural Language Processing to understand customer
inquiries and respond in real-time, without the need for human
intervention. This not only saves time and resources but also
improves the overall customer experience. If, per say, a company
created a Large Language Model, they could optimize their Chatbot
to be topics specific as well, providing additional value to their
customers

Next up is Risk assessment with the help of Computer vision. Al and
ML can process vast amounts of data to make better risk
assessments, resulting in more accurate underwriting and pricing.
Cape Analytics, for example, uses Al-driven computer vision
techniques to analyze satellite and aerial imagery, providing
property information such as roof condition and flood risk. This
helps insurers make better-informed decisions about the risks they
are underwriting.

Another example of this technology being put to use would be in
car insurance.

321



The Complete Artificial Intelligence Book

Computer vision can also be used to analyze images of insured cars
to assess damage and estimate repair costs. For instance,
Tractable, an Al startup, uses computer vision to analyze images of
car damage and estimate repair costs in real-time. This can help
insurers expedite the claims process and reduce the workload on
adjusters. By using Al, insurers can also reduce the risk of human
error, which can improve the accuracy of damage assessments.

The third application of Al is in personalization of provided services.
It enables insurance companies to offer personalized products and
pricing by analyzing customer data, such as demographics,
preferences, and risk profiles. This leads to more accurate pricing
based on individual risk, increasing customer satisfaction and
loyalty. For instance, Metromile, a pay-per-mile car insurance
provider, uses telematics data to offer personalized premiums
based on the actual distance driven, rewarding low-mileage drivers
with lower rates.

Al can also be used for anomaly and fraud detection. By analyzing
large amounts of data, insurers can identify patterns and anomalies
that may indicate fraudulent activity or unusual claims. For
example, Shift Technology, an Al startup, uses Machine Learning
algorithms to analyze insurance claims data and identify potential
cases of fraud. This can help insurers detect and prevent fraud,
which is a major problem in the insurance industry.

Another time saver is automating various tasks through Al. It can
expedite the insurance claims process and minimize the necessity
of manual intervention. For example, Snapsheet, an Al startup,
uses computer vision and Machine Learning to analyze images of
car damage and process insurance claims in real-time. This can help
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insurers process claims faster and more efficiently, which can
improve customer satisfaction and reduce costs.

Lastly, there are many vendors, companies, and tools in the Al
space that are specifically focused on providing solutions for the
insurance industry. Some of the most notable players include
Lemonade, Tractable, Shift Technology, and Snapsheet, who are
working to develop cutting-edge Al solutions to help insurers
better serve their customers.
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[A/B] Al in Finance and Banking
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In the finance and banking sector, Al has been making waves in a
variety of areas, such as fraud detection, credit scoring, risk
management, and customer service. The adoption of Al has helped
businesses become more efficient, save costs, and improve the
overall customer experience.

Bloomberg even created their own BloombergGPT, a large
language model that has an emphasis on finance task performance,
which was trained on 40 years’ worth of their financial data. But
more on that later on in this chapter. Now, let's dive deeper into
some specific applications of Al in finance and banking.

First up is credit card fraud detection. Credit card fraud is a major
concern for both financial institutions and customers, as it can
result in significant financial losses and damage to the reputation
of the involved parties. Traditionally, banks have relied on rule-
based systems to detect and prevent fraud. However, these
systems have limitations, such as high false-positive rates and the
inability to adapt quickly to evolving fraud tactics. This is where Al
comes in.

In terms of how Al detects fraud, is the use of Machine Learning
algorithms that analyze vast amounts of transaction data to
identify patterns and anomalies that may indicate fraudulent
activities. As the system processes more data, it becomes better at
distinguishing between legitimate and fraudulent transactions.
This helps banks reduce false positives, minimize financial losses,
and enhance customer trust.

Let's move on to auto lending. The process of approving or denying
an auto loan involves assessing a potential borrower's
creditworthiness, which can be time-consuming and prone to
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human error. Al has been increasingly used in the auto lending
process to automate and enhance credit risk assessments.

For instance, Al-powered systems can analyze a wide range of data,
including credit scores, employment history, and debt-to-income
ratios, to predict the likelihood of a borrower defaulting on a loan.
This allows lenders to make more accurate and objective decisions,
which can lead to a better understanding of potential risks and
rewards. Additionally, the use of Al can help expedite the loan
approval process, resulting in a more seamless experience for
borrowers.

As we mentioned in the previous chapter on the insurance sector,
Al-powered chatbots and virtual assistants are becoming
increasingly popular in customer service, providing quick and
accurate responses to customer inquiries.

Chatbots not only improves customer satisfaction but also frees up
human agents to focus on more complex tasks.

Another area where Al is making an impact is in algorithmic trading,
where Machine Learning algorithms can analyze large amounts of
financial data to help portfolio managers make more informed
investment decisions. Al-driven trading systems can identify
market trends and potential investment opportunities, allowing for
more efficient and profitable trading strategies.

Let’s discuss Al and blockchain. Artificial Intelligence (Al) and
blockchain are two revolutionary technologies that have the
potential to reshape various industries, including financial services.
When combined, these technologies can offer innovative solutions
that improve efficiency, security, and transparency. Let's explore
some of the use cases of Al in blockchain-based financial services.
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One of the most prominent applications of Al in blockchain-based
financial services is the creation and execution of smart contracts.
Smart contracts are self-executing contracts with the terms of the
agreement directly written into code. They automatically execute
when predefined conditions are met, eliminating the need for
intermediaries.

Al can enhance smart contracts by introducing more sophisticated
decision-making capabilities. For example, Machine Learning
algorithms can analyze vast amounts of data to make more
accurate predictions, enabling smarter and more dynamic
contracts.

Bloomberg recently introduced BloombergGPT, a large-scale
generative Al model specifically trained on financial data to support
various Natural Language Processing tasks in the financial industry.
By leveraging the company's 40-year archive of financial data,
researchers created a comprehensive dataset of over 700 billion
tokens to train a 50-billion parameter language model.
BloombergGPT outperforms similar-sized open models on financial
tasks and performs on par or better on general NLP benchmarks.

BloombergGPT can perform a range of financial tasks by leveraging
its extensive training on financial data. Some of the key financial
tasks it can handle include:

Sentiment analysis: Assessing the sentiment or emotions
expressed in financial documents, news articles, or social media
posts to gauge market sentiment or predict stock price
movements.

327



The Complete Artificial Intelligence Book

Named entity recognition: Identifying and categorizing entities
such as company names, stock tickers, or financial instruments
mentioned in text.

News classification: Categorizing financial news articles into
relevant topics or themes, enabling efficient information filtering
and consumption.

Other things that BloombergGPT can do includes:

Question answering by providing accurate responses to user
gueries related to financial topics, enhancing customer support
and user engagement.

Also Risk assessment: BloombergGPT can analyze various factors
and data points to evaluate the risk associated with investments,
loans, or other financial transactions.

Lastly, Portfolio management: BloombergGPT can assist portfolio
managers in making informed investment decisions by analyzing
vast amounts of financial data.

328



The Complete Artificial Intelligence Book

[A/B] Al in Retail
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Let’s look at various applications of Al in the retail sector, including
inventory management, personalized shopping experiences, and
more.

First up, let's talk about inventory management. As you may know,
managing inventory is a crucial aspect of any retail business. It
involves keeping track of stock levels, predicting demand, and
replenishing items as needed. However, traditional inventory
management methods can be time-consuming, prone to errors and
an overall challenge for retailers.

This is where Al comes into play. By utilizing Machine Learning
algorithms, Al can analyze large amounts of data, such as historical
sales records, customer preferences, and even external factors like
weather patterns, to make more accurate predictions about
product demand. By doing so, retailers gain a comprehensive view
of stores, shoppers, and products to help with inventory
management.

This allows retailers to optimize stock levels, reduce waste, and
improve customer satisfaction.

For example, imagine a clothing retailer that uses Al to predict
which items will be popular in the upcoming season. By analyzing
trends, past sales, and customer preferences, the Al system can
help the retailer make better decisions about which items to stock,
potentially increasing sales and reducing the risk of excess
inventory.

Whether it’s a small boutique or a multinational superstore or a
website, retailers work hard to create shopping experiences that
are convenient, personalized, and enjoyable. Customers should be
able to quickly find what they’re looking for, get help when they
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need it, and check out fast. Al streamlines these activities to help
create more satisfying customer experiences.

Today's consumers expect a seamless and customized shopping
experience, whether they're browsing online or in-store which is
provided by personalized shopping experiences. Al can help
retailers meet these expectations by providing tailored product
recommendations and targeted promotions based on customer
data.

One way Al accomplishes this is by using Machine Learning
algorithms to analyze customer data, such as browsing history,
purchase history, and demographic information. By understanding
individual preferences and shopping habits, Al can generate
personalized recommendations that are more likely to resonate
with the customer.

Think about an online shopper who's searching for a new pair of
running shoes. An Al-powered retail website could analyze the
shopper's past purchases, as well as other customers with similar
preferences, to suggest the perfect pair of shoes. This not only
increases the likelihood of a purchase but also enhances the overall
shopping experience.

Next up, let's discuss in-store Al technology. Many retailers are
starting to incorporate Al-powered tools and devices in their
physical stores to improve the shopping experience and streamline
operations.

For instance, some stores have introduced Al-powered smart
mirrors that allow customers to virtually try on different outfits,
helping them make better purchasing decisions. These mirrors use
computer vision and Machine Learning algorithms to recognize
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clothing items and overlay them onto the customer's reflection,
creating a realistic virtual fitting experience.

Another use can be seen with self-checkouts. Al powered self-
checkouts offer a secure method of scanning your groceries while
adding an additional layer of protection for the store by preventing
shoplifting with the use of computer vision.

Another example of in-store Al technology is the use of Al-powered
robots to assist with customer service and inventory management.
These robots can guide customers to specific products, answer
questions, and even monitor stock levels, freeing up human
employees to focus on more complex tasks.

Emotional Response is another fascinating application of Al in
marketing and retail. By analyzing facial, biometric, and audio cues,
Al interfaces can identify shoppers' emotions, reactions, or
mindset, allowing for more targeted and meaningful retail
engagements. Let's dive into how this works and its potential
benefits.

The first step in using Al for emotional response is recognizing and
interpreting the emotional cues of customers. This process often
involves computer vision technology, which can analyze facial
expressions, eye movements, and other visual indicators to
determine emotions such as happiness, sadness, surprise, or
frustration. Additionally, Al can analyze biometric data like heart
rate or skin temperature, as well as audio cues such as tone of voice
or speech patterns, to gather further insights into the customer's
emotional state.

Once Al has determined a customer's emotions, it can use this
information to deliver appropriate products, recommendations, or
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support. For example, if a shopper appears to be stressed or
overwhelmed, an Al-powered interface might recommend
products aimed at relaxation or stress relief. Conversely, if the
customer appears to be excited or enthusiastic, the Al system
might recommend trending or popular products that align with
their emotional state.

This emotional targeting allows for a more personalized and
effective shopping experience, as customers are presented with
products and recommendations that match their current
emotional needs and desires.

Emotional response Al can also improve customer support by
identifying when a shopper might need assistance and adapting the
support approach to match the customer's emotional state. For
example, if a customer appears frustrated or annoyed, an Al-
powered chatbot or virtual assistant might prioritize resolving their
issue quickly and efficiently, using a sympathetic tone to help ease
their frustration. On the other hand, if a customer is expressing
curiosity or interest, the Al support system might provide more
detailed information or suggest additional resources to further
engage the customer.

The use of Al for emotional response offers numerous advantages
in marketing and retail:

First of all, we have an Enhanced customer experience: By
understanding and catering to a customer's emotional state,
retailers can create more meaningful and enjoyable shopping
experiences that foster loyalty and satisfaction.
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Secondly, we have Increased conversion rates: By presenting
customers  with  emotionally relevant  products and
recommendations, retailers can increase the likelihood of a
purchase, boosting sales and revenue.

And lastly, Improved customer support: Al-driven emotional
response allows for more empathetic and tailored customer
support, leading to faster issue resolution and higher levels of
customer satisfaction.

Let's take a look now at Al-driven customer support. We've
mentioned its effectiveness when paired with emotional response.
Customer support is a critical component of any retail business, as
it directly impacts customer satisfaction and brand reputation. Al-
powered chatbots and virtual assistants have become increasingly
popular tools for providing fast and accurate customer support.

By using Natural Language Processing and Machine Learning
algorithms, these Al-driven solutions can understand and respond
to customer inquiries in real-time, providing relevant information
and resolving issues more efficiently than traditional customer
service methods. These bots can be trained on specific as well as
general knowledge, allowing them to be of general and domain
specific use to the customer.

Imagine a customer who's having trouble with a recent online
purchase. Rather than waiting on hold to speak with a customer
service representative, the customer can quickly engage with an Al-
powered chatbot that can provide immediate assistance, helping
to resolve the issue and improve the overall customer experience.
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In summary, Al is indeed benefiting the retail sector, delivering
considerable advantages in numerous areas of the business, such
as tailoring the shopping experience, refining supply chain
management, improving customer service, and beyond. It is vital to
comprehend and utilize Al's potential in retail to maintain a
competitive edge, enhance operations, minimize costs, and offer
an outstanding customer experience.
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Let’s explore Al’s capabilities in the field of Marketing, including
enhancing customer engagement, personalizing content, and
improving marketing analytics.

In the marketing field, Al has the potential to significantly improve
efficiency, reduce costs, and enhance the overall customer
experience. Today, we'll be diving deeper into some specific
applications of Al in marketing, so let's get started.

First up, let's discuss how Al can help enhance customer
engagement. In today's competitive business landscape, engaging
with customers in meaningful ways is crucial for building strong
relationships and driving sales.

One way Al can achieve this is through chatbots and virtual
assistants. For example, a company might use an Al-powered
chatbot on their website to assist customers with inquiries, provide
product recommendations, or help with the purchasing process. By
using Natural Language Processing and Machine Learning
algorithms, these Al tools can understand customer questions and
provide relevant responses, leading to improved customer
satisfaction and more efficient customer support.

Another way Al can enhance customer engagement is by using
Machine Learning algorithms to analyze social media data and
identify trending topics, popular hashtags, and key influencers. This
allows marketers to create more engaging content that resonates
with their target audience and boosts brand visibility.

Now, let's move on to content personalization. Al can help
marketers deliver more relevant, personalized content to their
target audience by analyzing customer data and predicting their
preferences and interests.
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For instance, an Al-powered content recommendation engine
might analyze a user's browsing history, past purchases, and
demographic information to suggest products, articles, or videos
that align with their interests. This not only helps marketers
increase engagement and conversion rates but also makes the user
experience more enjoyable and tailored to individual preferences.

Marketing analytics is another area where Al can make a significant
impact. By using Machine Learning algorithms, Al can analyze vast
amounts of data, such as customer demographics, online behavior,
and purchase history, to generate valuable insights and help
marketers make data-driven decisions.

For example, Al can help marketers identify high-value customer
segments, predict customer lifetime value, and optimize marketing
campaigns for better ROIl. Additionally, Al-powered tools can
analyze ad performance data to provide recommendations on ad
creative, targeting, and bidding strategies, leading to more
effective and cost-efficient marketing efforts.

Al-based tools are transforming the way marketers approach A/B
testing and campaign optimization, particularly for paid search
campaigns. By leveraging Machine Learning algorithms, these tools
enable businesses to save time, reduce costs, and create high-
performing ad content while maximizing ROI. Let's explore how this
process works and provide some examples of its application.

A/B testing is a popular marketing technique used to compare two
or more variations of an advertisement or webpage to determine
which one performs better. Traditionally, this process could be
time-consuming and resource-intensive, as marketers had to
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manually create multiple versions of an ad, analyze performance
data, and make adjustments accordingly.

Al-based tools simplify and streamline A/B testing by using
Machine Learning algorithms to analyze ad performance data in
real-time and automatically adjust ad elements, such as headlines,
images, or call-to-action buttons, to improve performance. For
example, an Al-powered A/B testing tool might analyze click-
through rates, conversion rates, or other performance metrics to
identify the most effective ad variation and allocate more budget
to that version.

Another advantage of Al-based tools in paid search campaigns is
the ability to dynamically allocate budgets across channels to
maximize ROI. Instead of using a fixed budget for each channel or
campaign, Al-driven platforms can analyze performance data in
real-time and distribute budget accordingly. For instance, if an Al
tool detects that a particular campaign is generating a high ROI, it
may automatically shift budget from lower-performing campaigns
to further invest in the successful one.

This dynamic budget allocation allows marketers to make the most
of their advertising spend and ensure that they're investing in the
most effective channels and campaigns.

Al-based tools can also optimize thousands of micro-campaigns
every minute, making minor adjustments to targeting, bidding, or
ad creative to improve performance. This level of granular
optimization would be virtually impossible for human marketers to
achieve manually, given the vast number of variables and data
points involved.

339



The Complete Artificial Intelligence Book

Furthermore, Al-powered platforms can use Machine Learning
algorithms to identify and expand on successful strategies, such as
targeting new keywords, audiences, or geographic locations that
demonstrate high potential for ROI.

[Slide 9: Retaining Customer Behavior Data for Future Targeting]

By leveraging Al-based tools, marketers can also collect and analyze
valuable data on customer behavior, which can be used for future
targeting efforts. For example, an Al-driven platform might analyze
browsing and purchase history, demographic information, or
online behavior patterns to create detailed customer profiles.
These profiles can then be used to inform future marketing
campaigns, ensuring that ads are reaching the right audience and
driving ROI.

Before we wrap up, let's touch on a few more ways Al is being
utilized in the marketing field. Al can be used for sentiment
analysis, where Machine Learning algorithms analyze customer
feedback, reviews, and social media comments to gauge public
opinion and sentiment towards a brand, product, or campaign. This
helps marketers understand customer perceptions and adjust their
strategies accordingly.

Al can also be used for predictive analytics, allowing marketers to
forecast future trends, consumer behavior, and market conditions.
This enables businesses to stay ahead of the curve and adapt their
marketing strategies proactively.

In conclusion, Al is revolutionizing the world of marketing, offering
significant benefits across various aspects of the field, from
enhancing customer engagement to personalizing content, and
improving marketing analytics. As a business executive,
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understanding and leveraging the power of Al in marketing is
crucial for staying competitive, streamlining operations, reducing
costs, and providing an exceptional customer experience.
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[A/B] Al in Supply Chain
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Let’s discuss the various applications of Al in supply chains, such as
improving efficiency, enhancing forecasting, and optimizing
logistics.

In the realm of supply chain management, Al has the potential to
significantly improve efficiency, reduce costs, and enhance the
overall effectiveness of supply chain operations.

One of the most valuable applications of Al in the supply chain is to
improve visibility and responsiveness across the entire chain. This
is achieved by gathering and analyzing past and current data from
multiple connected devices and systems, such as SRM (Supplier
Relationship Management) software, CRM (Customer Relationship
Management) and ERP (Enterprise Resource Planning) systems,
and business intelligence solutions.

Let’s dive deeper into some specific applications of Al in supply
chain management.

First up, let's discuss how Al can help improve supply chain
efficiency. Supply chain operations involve a wide range of tasks,
such as procurement, production, warehousing, transportation,
and more. Al can help streamline and optimize these processes,
leading to cost savings and improved performance.

For instance, Al-powered systems can analyze historical and real-
time data to optimize production schedules, taking into account
factors such as demand fluctuations, equipment downtime, and
workforce availability. This can help businesses reduce production
lead times, minimize inventory levels, and better meet customer
expectations.
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Another area where Al can improve efficiency is in warehouse
management. By using robotics and computer vision technology, Al
can automate tasks such as picking and packing, leading to
increased productivity, reduced labor costs, and fewer errors.

Now, let's move on to demand forecasting, a critical aspect of
supply chain management. Accurate demand forecasts enable
businesses to plan their inventory levels, production schedules, and
logistics more effectively. Al can significantly improve demand
forecasting by using Machine Learning algorithms to analyze vast
amounts of data, such as historical sales data, market trends, and
external factors like weather or seasonal events.

By leveraging Al, businesses can generate more accurate and
granular demand forecasts, helping them to better anticipate
fluctuations in customer demand and optimize their supply chain
operations accordingly.

Another area where Al can make a significant impact is in logistics.
Managing the transportation of goods from production facilities to
distribution centers and customers is a complex and costly process.
Al can help optimize logistics by analyzing data on factors such as
delivery routes, fuel consumption, vehicle maintenance, and traffic
conditions to identify opportunities for cost savings and efficiency
improvements.

For example, Al-powered systems can optimize delivery routes to
minimize fuel consumption and travel time while ensuring timely
deliveries. Additionally, Al can be used to predict vehicle
maintenance needs, allowing businesses to schedule servicing
proactively and minimize downtime.
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One of the critical roles of Al in supply chain management is
ensuring on-time product delivery. Advanced Al-based GPS tools
enable better navigation and route optimization for transportation
and fleet management. These tools process driver, vehicle, and
customer data through Machine Learning algorithms to determine
the most efficient route for product delivery.

Another way Al increases fleet efficiency is by monitoring vehicle
performance and predicting maintenance needs. By analyzing data
from sensors and onboard diagnostics, Al can identify potential
issues before they become critical, reducing downtime and
maintenance costs.

As we come to the end of this chapter, let's explore a few more
examples of how Al is transforming supply chain management.

One notable use case is supplier risk assessment. By leveraging
Machine Learning algorithms, Al can examine a wide range of
supplier data, including financial stability, past performance, and
quality metrics. This comprehensive analysis allows businesses to
pinpoint potential risks and make well-informed procurement
decisions.

For example, an Al system might flag a supplier with declining
financial health or consistently late deliveries, prompting the
company to reevaluate its relationship or search for alternative
suppliers.

Another significant application of Al in supply chain management is
inventory management. Maintaining optimal inventory levels is
essential to prevent stock outs or overstocking, both of which can
be costly. Al can help businesses achieve this balance by examining
factors such as customer demand, production lead times, and
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carrying costs, along with external factors like market trends or
seasonal fluctuations. With this information, Al-powered systems
can generate data-driven recommendations for optimal inventory
levels, ensuring that businesses can efficiently meet customer
demand while minimizing costs.

Additionally, Al can assist in creating dynamic inventory
replenishment strategies, adjusting stock levels based on real-time
demand patterns or supply chain disruptions. This proactive
approach helps businesses maintain the right amount of inventory
at the right time, improving overall supply chain efficiency and
responsiveness.

In summary, Al is transforming the landscape of supply chain
management by delivering substantial advantages in numerous
areas, such as increasing efficiency, improving demand forecasting,
optimizing logistics, and beyond.
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SECTION 13: THE FUTURE OF Al
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[A/B] Overview of 13 Emerging Al
Technologies
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In this chapter, we'll explore an overview of 13 emerging Al
technologies that are shaping the future of various industries. By
staying informed about these trends, organizations can prepare for
and capitalize on the potential of these transformative
technologies.

Let’s start with Generative Al, which refers to Al models that can
create new data, such as images, text, or music, by learning
patterns from existing data. Applications include generating
artwork, producing realistic video game environments, and
creating personalized marketing content.

Number 2 is Digital twinning, which involves creating a digital
replica of a physical object or system, allowing for real-time
monitoring and optimization. Industries such as manufacturing,
healthcare, and smart cities can benefit from digital twins to
improve efficiency and predict potential issues.

Moving on to number 3, which is Private computing, which focuses
on the development of Al techniques that protect user data while
still enabling Machine Learning. Technologies such as federated
learning and differential privacy help to balance Al's capabilities
with the need for privacy and security.

Number 4 is Personalization and Custom Al Models. Al is
increasingly being used to create highly personalized experiences
and products for targeted sub-groups of users. Custom Al models
can be tailored to specific industries or use cases, resulting in more
accurate predictions and improved user satisfaction.

Number 5 is better human-in-the-loop training techniques involve
incorporating human feedback into the Al training process to
improve model performance. This approach can help create more
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accurate and reliable Al systems by leveraging human expertise to
guide model development.

Number 6: Low-code and no-code Al platforms enable non-experts
to build and deploy Al applications without extensive programming
knowledge. This democratizes access to Al, empowering more
individuals and organizations to harness its capabilities.

Number 7: Zero-shot and few-shot learning techniques enable Al
models to learn new tasks with little or no training data. This can
dramatically reduce the amount of data and time required to train
Al systems, making them more adaptable and efficient.

Number 8: Al replicas can generate realistic video, voice, or text
content by mimicking real-world entities. Examples include
deepfake technology, Al-generated voices for virtual assistants,
and Al-generated text for chatbots or news articles.

Number 9: Al is increasingly being used to automate and optimize
business processes, such as customer support, inventory
management, and financial analysis. By streamlining these
processes, organizations can increase efficiency, reduce costs, and
improve decision-making.

Number 10: As Al becomes more prevalent, countries and
organizations are working on developing regulations and ethical
guidelines for Al technologies. This includes addressing issues such
as bias, fairness, transparency, and data privacy.

Number 11: Al-driven customer analytics and behavior analysis are
enabling the creation of highly personalized products and services.
By understanding individual preferences and needs, businesses can
deliver more relevant and engaging experiences.
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Number 12: Al is being used in education to enhance learning
experiences, improve assessment methods, and personalize
learning paths. Applications include adaptive learning platforms,
Al-driven tutoring systems, and virtual reality learning
environments.

And lastly number 13, which is Al-enabled hardware, such as
cameras, monitors, and mobile devices, integrates Al capabilities
directly into the devices we use daily. These advancements can
lead to more intelligent and efficient devices, enabling new
features and applications across various industries.
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[A/B] Preparing for the Future of Al
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Let’s discuss how organizations can prepare for and capitalize on
the potential of emerging Al technologies.

Stay informed. Keep up-to-date with the latest Al research, trends,
and developments by following industry news, attending
conferences, and engaging with Al communities. Staying informed
will help you make better decisions regarding the adoption of new
Al technologies in your organization.

Next Invest in Al talent by hiring skilled professionals and providing
ongoing training to your existing workforce. Building a strong Al
team and infrastructure will enable your organization to capitalize
on new Al technologies and stay ahead of the competition.

Also Encourage a culture of experimentation and adaptability
within your organization. Be open to testing new Al technologies
and adapting your strategies as needed. This mindset will help your
organization stay agile in the face of rapidly evolving Al
technologies.

Moving on to Collaborating with other organizations, academic
institutions, and Al vendors to stay informed about new
technologies and learn from shared experiences. Forming
partnerships can help you access resources, knowledge, and
expertise that will accelerate your Al initiatives.

Lastly, ensure that your organization adheres to ethical guidelines
and best practices when implementing Al technologies. This
includes addressing issues such as bias, fairness, transparency, and
data privacy. Responsible Al implementation will help build trust
and minimize potential negative impacts on society.
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In conclusion, By staying informed and preparing for these trends,
organizations can capitalize on the transformative potential of Al
technologies.
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[A/B] Where We See Al Being Used/Deployed
and How?

355



The Complete Artificial Intelligence Book

In this chapter, we'll explore various platforms and environments
where Al can be deployed and used. We'll discuss local
deployment, Al in the cloud, browser-based Al, Al on the edge,
mobile devices, loT devices, and Raspberry Pi implementations.

Let’s start with local deployment, which refers to running Al models
on a user's local machine or on-premises server. This approach
offers advantages such as low latency, data privacy, and control
over resources. Local deployment is often used in industries where
data privacy and security are paramount, such as healthcare and
finance.

Next we have Cloud-based Al deployment, which leverages the
power of cloud computing to run Al models. This approach offers
scalability, flexibility, and cost savings, as resources can be easily
adjusted based on demand. Cloud-based Al is popular in industries
such as e-commerce, marketing, and customer support, where
large-scale data processing and real-time insights are critical.

Moving on to browser-based Al deployment, which utilizes web
technologies like JavaScript and WebAssembly to run Al models
directly in the user's browser. This approach enables Al
applications to run without requiring installation, offering
improved user experience and accessibility. Browser-based Al is
often used for applications like image editing, language translation,
and content generation.

In terms of Edge Al deployment, this involves running Al models
on devices located close to the data source, such as cameras,
sensors, or other loT devices. This approach offers reduced latency,
increased data privacy, and reduced bandwidth requirements.
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Edge Al is commonly used in applications like autonomous vehicles,
smart cities, and industrial automation.

Also we have Deploying Al models on mobile devices, which allows
for on-device processing and real-time insights. This approach
offers benefits such as improved user experience, reduced data
transmission, and increased data privacy. Al on mobile devices is
popular in applications like facial recognition, voice assistants, and
augmented reality.

In terms of Al deployment in loT meaning internet of things
devices, this enables smart decision-making and automation in
connected devices. This approach offers improved efficiency,
increased functionality, and better user experiences. Al in loT
devices is commonly used in applications like smart home
automation, energy management, and health monitoring.

Lastly, we have Raspberry Pi, which is a low-cost, compact
computing platform that can be used for Al deployment. Raspberry
Pi-based Al applications offer benefits such as affordability,
accessibility, and educational value. Al on Raspberry Pi is often
used in do it yourself projects, robotics, and educational settings.
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