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Preface

This book is for anyone interested in chatbots and artificial intelligence (AI). Its 
purpose is to serve any layperson as an introduction to some rather fantastic topics. 
AI truly is an unstoppable, world-changing set of technologies and my humble wish 
as an author is for everyone to start paying attention to it—right now.

We’ll begin our journey into the world of chatbots with some pertinent historical 
developments in the field. For one, we’ll review some of the monumental work of 
Alan Turing OBE FRS (1912–1954). Turing put many foundations of today’s digital 
technology in place.

Chapter 2 will have us exploring the most important concepts behind AI. We’ll 
also take a solid gander at things like the internet of things (IoT), the now-ubiquitous 
network consisting of smart-home appliances like phones, cameras, and even some 
refrigerators. In addition, the second chapter explains the basics of linguistics and 
how an AI processes human languages.

Chapter 3 is all about a trio of historical chatbots: ELIZA, PARRY, and 
Jabberwacky. While primitive by today’s standards, these three programs represent 
important stepping stones in chatbot development.

In Chap. 4 we’ll get acquainted with modern chatbots, including OpenAI’s 
mighty ChatGPT and Google’s Bard. A number of chatbots for productivity-related 
tasks have also been released in recent years, so we’ll also explore how these tools 
can be used for helping us in our daily lives.

The focus of Chap. 5 is medical chatbots. We’ll go through the main ways they 
assist in medicine in numerous ways, ranging from appointment scheduling to emo-
tional support.

Chapter 6 takes us to the busy world of chatbots in eCommerce, where they are 
fast becoming a must-have for businesses of any size. We’ll go through some basics 
of how AI is being leveraged in marketing and customer service.

While AI is generally a force for productive purposes, it has a destructive side; 
this will be the topic of discussion in Chap. 7. We’ll go through the more seedy uses 
of chatbots and AI in this chapter, examining things like AI-powered plagiarism (i.e. 
aigiarism), malware, and deepfakes (i.e. realistic faked videos).
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Chapter 8 is all about Artificial General Intelligence (AGI), also known as strong 
AI. This refers to an as-of-yet theoretical type of autonomously functioning artificial 
entities capable of passing as human beings. AGI represents the apex of AI develop-
ment, but it also introduces many ethical challenges. We’ll review some of the most 
important academic papers in this field in this last chapter.

The chatbots have arrived. Eventually, the technology behind them will be imple-
mented in new, awe-inspiring ways and on a much bigger scale. This book will 
hopefully raise awareness of both the opportunities and issues inherent to AI.

Helsinki, Finland Robert Ciesla  
10 October 2023

Preface



vii

About the Author

Robert Ciesla is an author, composer, and programmer from Helsinki, Finland. He has a BA in 
Journalism from the Haaga-Helia University of Applied Sciences, an MA in Culture Studies from 
the University of Helsinki, and an Advanced Diploma in Computing from the University of Oxford. 
Robert likes rainy days and long hikes in nearly any terrain. He has previously written the follow-
ing five books for Apress/Springer Nature:

• Sound and Music for Games (2022)
• Programming Basics: Getting Started with Java, C#, and Python (2021)
• Encryption for Organizations and Individuals (2020)
• Game Development with Ren’Py (2019)
• Mostly Codeless Game Development (2017)

Robert’s favorite chatbot is Dr. Sbaitso. His personal website is at robertciesla.com

http://www.robertciesla.com/


ix

 1  The Challenge of the Turing Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    1
 1.1   Introductory Small Talk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    1
 1.2   On Chatbots and the Arrival of Artificial Intelligence . . . . . . . . . . .    1
 1.3   Alan Turing, OBE, FRS: Pioneer, Mathematician, Cryptographer .    2
 1.4   The Turing Machine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    3

 1.4.1   The Decision Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    4
 1.4.2   The Universal Turing Machine  . . . . . . . . . . . . . . . . . . . . . .    4
 1.4.3   The Turing Test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    5

 1.5   Can Computers Ever Think? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    5
 1.6   More on Gödel’s Theorems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    7

 1.6.1   Gödel Numbers: The Art of Encoding Data  . . . . . . . . . . . .    8
 1.7   More on Computers and Their Binary Diet . . . . . . . . . . . . . . . . . . .    9
 1.8   In Closing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    9
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    9

 2  Developments in Artificial Intelligence and Linguistics  . . . . . . . . . . .   11
 2.1   Natural Language Processing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   11

 2.1.1   Symbolic NLP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   12
 2.1.2   Statistical NLP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   12
 2.1.3   Neural NLP  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   12

 2.2   Markov Models  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   13
 2.2.1   Hidden Markov Models . . . . . . . . . . . . . . . . . . . . . . . . . . . .   13

 2.3   Artificial Neural Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   14
 2.3.1   Attack of the Perceptrons . . . . . . . . . . . . . . . . . . . . . . . . . . .   14
 2.3.2   Training an ANN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   15

 2.4   Large Language Models (LLMs) . . . . . . . . . . . . . . . . . . . . . . . . . . .   16
 2.4.1   Far Out! Your Chatbot May Be Hallucinating . . . . . . . . . . .   16

 2.5   Weak vs Strong AI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   17
 2.6   On the Singularity  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   18

 2.6.1   AI Safety  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   19
 2.7   Our Digital Lives: Big Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   20

Contents



x

 2.8   Insightful Refrigerators: Welcome to the Internet of Things . . . . . .   22
 2.9   The Unnerving Case for Quantum Computing . . . . . . . . . . . . . . . .   22

 2.9.1   On the Strangeness of Quantum Noise  . . . . . . . . . . . . . . . .   24
 2.9.2   Quantum Supremacy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   25

 2.10   The Rights of an AI Citizen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   26
 2.11   A Few Words on AI Dystopias . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   27
 2.12   On a Technological Utopia  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   27
 2.13   Switching to Linguistics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   28

 2.13.1   Phonetics and Phonology . . . . . . . . . . . . . . . . . . . . . . . . . . .   29
 2.13.2   Morphology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   29
 2.13.3   Syntax  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   30
 2.13.4   Semantics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   30
 2.13.5   Pragmatics and Grice’s Maxims  . . . . . . . . . . . . . . . . . . . . .   31
 2.13.6   Colorless Green Ideas: Exploring Linguistic Theories . . . .   32
 2.13.7   Transformational-Generative Grammar (TGG) . . . . . . . . . .   32
 2.13.8   Universal Grammar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   33
 2.13.9   Criticisms of Universal Grammar  . . . . . . . . . . . . . . . . . . . .   34

 2.14   How an AI Digests Language  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   34
 2.14.1   Tokenisation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   35
 2.14.2   Lemmatisation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   35
 2.14.3   Stemming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   36
 2.14.4   Part-of-Speech Tagging (POST)  . . . . . . . . . . . . . . . . . . . . .   36
 2.14.5   Syntactic Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   36
 2.14.6   Semantic Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   36
 2.14.7   Pragmatic and Sentimental Analysis . . . . . . . . . . . . . . . . . .   37

 2.15   In Closing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   38
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   39

 3  The Classic Era of Chatbots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   41
 3.1   ELIZA, an Ancient Artificial Therapist . . . . . . . . . . . . . . . . . . . . . .   41

 3.1.1   ELIZA’s Legacy: Games and AI Literature . . . . . . . . . . . . .   43
 3.1.2   On the ELIZA Effect . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   44
 3.1.3   ChatGPT on ELIZA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   44

 3.2   PARRY, 28, Paranoid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   45
 3.2.1   A Meeting of Virtual Minds . . . . . . . . . . . . . . . . . . . . . . . . .   46
 3.2.2   ChatGPT on PARRY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   47

 3.3   Jabberwacky: A Frivolous Virtual Companion  . . . . . . . . . . . . . . . .   47
 3.3.1   A Silly Yet Important Legacy . . . . . . . . . . . . . . . . . . . . . . . .   49
 3.3.2   ChatGPT on Jabberwacky . . . . . . . . . . . . . . . . . . . . . . . . . .   49

 3.4   Historical Chatbots: A Summary . . . . . . . . . . . . . . . . . . . . . . . . . . .   50
 3.5   In Closing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   51
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   51

 4  The Current Era of Chatbots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   53
 4.1   A.L.I.C.E. (Artificial Linguistic Internet Computer Entity)  . . . . . .   53
 4.2   The Basics of Artificial Intelligence Markup Language (AIML)  . .   54

Contents



xi

 4.2.1   Recursion in AIML  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   56
 4.2.2   Randomization in AIML . . . . . . . . . . . . . . . . . . . . . . . . . . .   57
 4.2.3   Substitutions in AIML . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   57

 4.3   A.L.I.C.E. Developments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   58
 4.4   Kuki, the Next Generation A.L.I.C.E . . . . . . . . . . . . . . . . . . . . . . . .   59
 4.5   SmarterChild  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   60
 4.6   SimSimi: Chatbot Controversy  . . . . . . . . . . . . . . . . . . . . . . . . . . . .   60
 4.7   Braina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   61
 4.8   IBM Watson, Quiz Show Contestant . . . . . . . . . . . . . . . . . . . . . . . .   62
 4.9   Emotional Support Chatbots  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   63

 4.9.1   Wysa, the Proactive Virtual Therapist  . . . . . . . . . . . . . . . . .   63
 4.9.2   Texting with Tess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   64
 4.9.3   Replika AI: Digital Intimacy . . . . . . . . . . . . . . . . . . . . . . . .   65
 4.9.4   Woebot: Easing One’s COVID-Woes  . . . . . . . . . . . . . . . . .   66

 4.10   ChatGPT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   66
 4.10.1   Bing! Poe! Your Free GPT-4  . . . . . . . . . . . . . . . . . . . . . . . .    68
 4.10.2   GPT Context Windows  . . . . . . . . . . . . . . . . . . . . . . . . . . . .   69
 4.10.3   GPT Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   70
 4.10.4   More on ChatGPT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   70

 4.11   Open Assistant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   72
 4.12   Google’s LaMDA-Files . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   73
 4.13   Bard: Google’s Response to ChatGPT . . . . . . . . . . . . . . . . . . . . . . .   73
 4.14   Before Bard, There Was BERT . . . . . . . . . . . . . . . . . . . . . . . . . . . .   74
 4.15   Moving Out of the Anglosphere: Chatbots and Languages . . . . . . .   75

 4.15.1   The Google Bard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   75
 4.15.2   Open Assistant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   75
 4.15.3   ChatGPT  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   76

 4.16   Bard vs ChatGPT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   76
 4.17   Microsoft 365 Copilot: GPT for Excel  . . . . . . . . . . . . . . . . . . . . . .   77
 4.18   Microsoft Cortana  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   77
 4.19   Of Speech and Text: TTS and STT . . . . . . . . . . . . . . . . . . . . . . . . .   78
 4.20   Paging Dr. Sbaitso!  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   79
 4.21   Digital Audio Primer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   79
 4.22   On AI Emotional Intelligence (EI) . . . . . . . . . . . . . . . . . . . . . . . . . .   80
 4.23   Computer Vision (CV) in a Shell of a Nut . . . . . . . . . . . . . . . . . . . .   81
 4.24   Siri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   82
 4.25   Hidden Markov Models vs Deep Neural Networks . . . . . . . . . . . . .   83
 4.26   Deep Neural Networks vs Artificial Neural Networks. . . . . . . . . . .   83
 4.27   Siri, a Third Party for Your Intimate Moments  . . . . . . . . . . . . . . . .   84
 4.28   Alexa! Play Leather Jackets by Nami Rha . . . . . . . . . . . . . . . . . . . .   84

 4.28.1   Customizing Alexa with Skills . . . . . . . . . . . . . . . . . . . . . . .   85
 4.28.2   Alexa’s Cloud System: Amazon Web Services . . . . . . . . . .   85

 4.29   Natural Language Processing (NLP) vs Natural Language 
Understanding (NLU)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   86

 4.30   Language Model Problems  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   86

Contents



xii

 4.31   Conversing with Chatbots: Best Practises . . . . . . . . . . . . . . . . . . . .   87
 4.32   In Closing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   88
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   88

 5  AI and Chatbots in Healthcare  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   91
 5.1   On the Importance of Medical Chatbots . . . . . . . . . . . . . . . . . . . . .   91

 5.1.1   Common Tasks of Chatbots in Healthcare . . . . . . . . . . . . . .   91
 5.1.2   On Telehealth and Chatbots . . . . . . . . . . . . . . . . . . . . . . . . .   92

 5.2   ADA Health . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   93
 5.3   Healthily . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   94
 5.4   Babylon Health  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   94
 5.5   HealthTap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   95
 5.6   Symptomate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   95
 5.7   Doctors vs Apps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   96
 5.8   AI in Healthcare: Ethics and Challenges . . . . . . . . . . . . . . . . . . . . .   96

 5.8.1   Privacy and Data Security . . . . . . . . . . . . . . . . . . . . . . . . . .   96
 5.8.2   Transparency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   97
 5.8.3   Bias and Fairness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   98
 5.8.4   Accountability and Liability  . . . . . . . . . . . . . . . . . . . . . . . .   98
 5.8.5   Informed Consent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   99
 5.8.6   Reliability and Safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   99
 5.8.7   Prioritization of Care . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100
 5.8.8   End-of-Life Decisions . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100
 5.8.9   Job Displacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  101

 5.9   I Want a Real Nurse! Overdependence on AI  . . . . . . . . . . . . . . . . .  102
 5.10   Yet More Fun with Acronyms . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  103

 5.10.1   Support Vector Machines (SVMs) . . . . . . . . . . . . . . . . . . . .  103
 5.10.2   More on SVMs: Hyperplanes and Support Vectors . . . . . . .  104
 5.10.3   On Federated Learning (FL)  . . . . . . . . . . . . . . . . . . . . . . . .  104
 5.10.4   Applications of FL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  106

 5.11   In Closing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  106
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  107

 6  Chatbots in eCommerce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  109
 6.1   Pre-chatbot Online Businesses . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  109

 6.1.1   A Reasonably Brief History of the Dot-Com Bubble . . . . .  110
 6.1.2   Embracing the AI Bubble. . . . . . . . . . . . . . . . . . . . . . . . . . .  112
 6.1.3   Living and Learning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  113

 6.2   Chatbots in eCommerce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  114
 6.2.1   Designing an eCommerce-Chatbot  . . . . . . . . . . . . . . . . . . .  115
 6.2.2   Decision-Tree Chatbots in eCommerce . . . . . . . . . . . . . . . .  116

 6.3   Chatbots for Business: Some Solid Solutions . . . . . . . . . . . . . . . . .  116
 6.3.1   ChatBot by LiveChat Software  . . . . . . . . . . . . . . . . . . . . . .  116
 6.3.2   Salesforce by Haptik  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  117
 6.3.3   Netomi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  118
 6.3.4   Ada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  118

Contents



xiii

 6.3.5   Pandorabots: The Joys of AIML  . . . . . . . . . . . . . . . . . . . . .  119
 6.3.6   Rasa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  119

 6.4   Terms of the Testing Trade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  120
 6.4.1   Tools for Testing Your Bots . . . . . . . . . . . . . . . . . . . . . . . . .  121
 6.4.2   Chatbot Testing Techniques . . . . . . . . . . . . . . . . . . . . . . . . .  122

 6.5   On eCommerce Chatbot User Interfaces . . . . . . . . . . . . . . . . . . . . .  123
 6.6   What’s Next for eCommerce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124
 6.7   In Closing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126

 7  Chatbots as Villains: The Antisocial Uses of AI . . . . . . . . . . . . . . . . . .  127
 7.1   The Dangers of Disinformation . . . . . . . . . . . . . . . . . . . . . . . . . . . .  127
 7.2   Malicious Chatbots as Fake Friends  . . . . . . . . . . . . . . . . . . . . . . . .  128
 7.3   Safer Surfing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129
 7.4   Botnets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  129
 7.5   Email Phishing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  130
 7.6   Phishing with Chatbots  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  131
 7.7   “Mom, I need money”: AI Voice Scamming . . . . . . . . . . . . . . . . . .  132
 7.8   Swapping Faces: The Wonders of Deepfakes  . . . . . . . . . . . . . . . . .  133

 7.8.1   The Legality of Deepfakes . . . . . . . . . . . . . . . . . . . . . . . . . .  134
 7.8.2   Pioneering Deepfake Analysis with FaceForensics . . . . . . .  135
 7.8.3   Constructive Deepfaking . . . . . . . . . . . . . . . . . . . . . . . . . . .  136

 7.9   Virulent Coding with Chatbots  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  136
 7.10   Holding Devices Ransom. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137
 7.11   AI to the Rescue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  138
 7.12   Chatbots and Aigiarism in Academia . . . . . . . . . . . . . . . . . . . . . . . .  140

 7.12.1   Addressing Botted and Plagiarized Essays  . . . . . . . . . . . . .  140
 7.12.2   Critique for Plagiarism Detection Software . . . . . . . . . . . . .  142
 7.12.3   Anti-aigiarism Software and Context-Awareness . . . . . . . .  143

 7.13   AI: The Great Energy Hog . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143
 7.14   Academia and Chatbots: A Peaceful Coexistence . . . . . . . . . . . . . .  144
 7.15   Chatbots in the Academic Press . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145
 7.16   On Privacy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146
 7.17   Extremism and Chatbots  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  147
 7.18   Securing Chatbots as Benevolent Assistants . . . . . . . . . . . . . . . . . .  148
 7.19   Securing Our Future . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148
 7.20   In Closing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149

 8  Towards an Artificial General Intelligence . . . . . . . . . . . . . . . . . . . . . .  151
 8.1   Artificial General Intelligence: Strong AI . . . . . . . . . . . . . . . . . . . .  151
 8.2   On AGI Research and Development  . . . . . . . . . . . . . . . . . . . . . . . .  152

 8.2.1   Baum’s Findings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  152
 8.3   Leading Experts on AGI  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153

 8.3.1   Identified Problems and Potential Solutions . . . . . . . . . . . .  153
 8.4   The AGI Containment Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . .  155

Contents



xiv

 8.4.1   On AGI Containers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156
 8.4.2   Containment: Traditional Solutions . . . . . . . . . . . . . . . . . . .  156

 8.5   In Closing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157
 8.6   On Immortality and Coworker Geniality . . . . . . . . . . . . . . . . . . . . .  158
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159

Contents



1© The Author(s), under exclusive license to Springer Nature 
Switzerland AG 2024
R. Ciesla, The Book of Chatbots, https://doi.org/10.1007/978-3-031-51004-5_1

Chapter 1
The Challenge of the Turing Test

1.1  Introductory Small Talk

E: Hello, I am Eliza.
R: Good day to you!
E: We were discussing you, not me.
R: Indeed. I need help.
E: Can you elaborate on that?
R: I’m writing a book on chatbots.
E: How long have you been writing a book on chatbots?
R: For about two weeks now.
E: Say, do you have any psychological problems?An actual conversation with 

ELIZA, an early chatbot from the 1960s.

As you enter the world of chatbots it’s helpful to understand some of the associ-
ated basic terminology and history. This chapter will introduce some fundamental 
concepts and early developments in the field of artificial intelligence. We will mostly 
focus on the work of accomplished mathematicians Alan Turing and Kurt Gödel, 
whose discoveries remain very important in the field.

1.2  On Chatbots and the Arrival of Artificial Intelligence

Some of the earliest pondering on artificial intelligence took place in ancient Greek; 
Talos was a mythical boulder-lobbing artificial guardian for the inhabitants of Crete. 
More practical approaches in computing took a long time to emerge, speeding up in 
the nineteenth century. In 1801, a French inventor by the name of Joseph Jacquard 
created a semi-automated looming machine which used wooden cards to “program” 
its designs. In 1821 English mathematician Charles Babbage unveiled his plans for 
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a steam-powered calculator, the Difference Engine. He later designed the Analytical 
Engine, a general-purpose computer. At this point conversational software was out 
of our reach.

During the first boom of developments on artificial intelligence in the 1940s, the 
world did not have the luxury of computing power we take for granted now. Much 
of the work still remained abstract, yet many important foundations were put in 
place. Things like the Turing Test (discussed later in this chapter) emerged during an 
era where black and white cathode-ray tube televisions represented the apex of 
home electronics. The microchip hadn’t happened. The Internet with its machine 
learning applications was barely touched in science-fiction at the time. In 2023 and 
beyond, your smart devices represent an ubiquitous form of computing which not 
only tracks your whereabouts (sometimes with your consent) but increasingly lever-
ages advanced algorithmic AI.  You may have conversed with Apple’s Siri or 
Amazon’s Alexa. Recommendation algorithms used by Youtube and Netflix con-
stantly learn about your viewing habits—and so on.

Note: An algorithm is basically a set of rules which solve a problem.
The whole world is terminally online and there are very few compelling reasons 

to drop the habit. In us having the Internet, the pros far outweigh the cons. Current- 
era artificial intelligence is a collective process in which everyone is a contributor. 
Data is being stored and analyzed constantly even in the most trivial of interactions, 
such as browsing the net. Like with any powerful new technology, AI has both posi-
tive and negative ramifications. Unlike early chatbots, solutions like ChatGPT are 
no longer confined to the realm of entertainment and scientific curiosity. Modern AI 
and chatbots are gaining leverage in the world of technology, arts, and academia. As 
all those online customer service bots demonstrate, chatbots do not need actual 
sentience to serve a useful purpose to us. The world would change in an instant 
should actual machine sentience arrive and perhaps do so beyond our wildest 
dreams. In March 2023 CEO of SpaceX and Tesla Elon Musk, Apple’s co-founder 
Steve Wozniak, and many others created a petition to halt the research on AI for at 
least 6 months due to “profound risks to humanity and society” (Future of Life 
Institute, 2023). What probably scares us most isn’t artificial intelligence in itself 
and its potential nefarious uses—deep down we may simply fear its autonomy.

1.3  Alan Turing, OBE, FRS: Pioneer, 
Mathematician, Cryptographer

Any discussion on artificial intelligence and its applications would be incomplete 
without exploring the work of mathematician and computer scientist Alan Turing 
(1912–1954). He pioneered several seminal concepts in the field and made a pro-
found effect on the development of modern computers. Having graduated Princeton 
University in 1938 with a doctorate in mathematics, Turing went on to provide 
invaluable cryptographic assistance to the allied forces during World War 2. His 
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codebreaking device, the Bombe, managed to decipher encrypted messages broad-
casted by Nazi Germany’s Enigma-machine. Enigma’s follow up, the Lorenz, was 
in turn defeated by Colossus, a codebreaker which utilized many of Turing’s prin-
ciples. Some experts, like Alan Hodges and Hugh Sebag-Montefiore, argued these 
developments had the effect of cutting the duration of World War 2 by up to 4 years. 
Turing and his colleagues worked at Bletchley Park, a mansion and estate in 
Bletchley, Milton Keynes, in the United Kingdom. It housed the primary centre of 
the Allied codebreaking effort during World War 2.

After the war Turing worked on the Automatic Computing Engine (ACE), the 
first complete computer design. The ACE was released, against Turing’s wishes, in 
a simplified and smaller form in 1950 as the Pilot ACE. It later evolved into MOSAIC 
(Ministry of Supply Automatic Integrator and Computer), a device dedicated for 
calculating aircraft trajectories from radar data. Hardly a compact computer, 
MOSAIC occupied several rooms. It continued to operate into the 1960s.

For his efforts during the war Turing was given the Order of the British Empire 
(OBE), the nation’s highest honor. He was also awarded the Fellowship of the Royal 
Society (FRS) in 1951 for his outstanding achievements in science. Alan Mathison 
Turing died of cyanide poisoning in 1954.

1.4  The Turing Machine

First made public in 1936, Turing Machines are abstract devices which help us con-
ceptualize the possibilities of what computers can process. A basic Turing Machine 
operates with the following three components:

 1. An infinitely long tape divided into slots. Each slot contains either 1, 0, or 
remains empty (see Fig. 1.1). The modern equivalent for this tape is a computer’s 
RAM or Random Access Memory (or its storage i.e. a hard drive). All modern 
computing is still executed on a fundamental level in binary code (i.e. zeroes 
and ones).

 2. A tape-head. This component can read the data in the aforementioned slots. It 
can move left or right and fill them with 1 or 0. The head may also erase data.

 3. Instructions/state register. The register contains the instructions for the head, 
i.e. it stores the sequence of events the head is going to execute.

Fig. 1.1 The basic layout 
of a Turing Machine

1.4 The Turing Machine


