Tulane University

The Evolution of Artificial Intelligence From Alan Turing to The Modern Era

Jamison Friedman-Bernacchi
Digital Revolution - HISU-2900
Professor Walter Isaacson

April 14, 2024



ChatGPT’s Initial Output

The development of artificial intelligence (AI) from Alan Turing's theoretical constructs
to the emergence of large language model chatbots represents a fascinating journey marked by

significant milestones and technological advancements.

Alan Turing laid the groundwork for Al with his seminal paper "Computing Machinery
and Intelligence" in 1950, which introduced the concept of the Turing Test as a measure of a
machine's intelligence. Early Al efforts focused on symbolic reasoning and problem-solving,

exemplified by programs like the Logic Theorist developed by Newell and Simon in 1956.

In the following decades, Al research diversified into various subfields such as expert
systems, neural networks, and machine learning. The 1980s witnessed the advent of expert
systems, which employed rule-based systems to emulate human expertise in specific domains.

However, these systems were limited in their ability to handle complex, unstructured data.

The resurgence of neural networks in the 1990s, fueled by advances in computational
power and algorithms, led to breakthroughs in pattern recognition and machine learning.
Techniques like backpropagation enabled neural networks to learn from data and improve their
performance over time. This era saw the development of systems capable of tasks like speech

recognition and image classification.

The 21st century witnessed exponential growth in Al capabilities, driven by big data,
cloud computing, and deep learning. Large-scale datasets facilitated the training of deep neural

networks, leading to the emergence of deep learning as the dominant paradigm in Al research.



Key milestones include the ImageNet competition in 2012, where deep convolutional neural

networks achieved unprecedented accuracy in image classification.

The rise of large language model chatbots represents a culmination of these
developments. Models like OpenAl's GPT (Generative Pre-trained Transformer) series leverage
transformer architectures to process and generate human-like text at scale. These models are
pre-trained on a plethora of text data, enabling them to understand and generate coherent

responses across a wide range of topics.

The deployment of large language models in chatbots, virtual assistants, and other natural
language processing applications signifies a paradigm shift in human-computer interaction.
These systems can engage in meaningful conversations, answer questions, and even generate
creative content with remarkable fluency. However, ethical considerations surrounding bias,
privacy, and the societal impact of Al continue to be subjects of ongoing debate and research as

Al continues to evolve and integrate further into our lives.



Final AI Research Paper

The realm of artificial intelligence (Al) has transformed remarkably, particularly in recent
years. However, this transformation stemmed from decades of pioneers in the industry who
shared a common goal: to reshape our world and the technology utilized within it. To begin, we
will look at the work of Alan Turing, a man whose contributions laid the foundation of the
intelligent language models that we know today. Some of his works include the Turing machine
and the Turing test, both ideas and resources that are still relevant today. Together throughout
this paper we will look at the history of Al, its breakthroughs, its modern influences and how it
will continue to shape the future. While Al may be technological software, its success is driven

by the creativity and curiosity of mankind.

Alan Turing and the Theoretical Foundations of Artificial Intelligence

The concept of artificial intelligence (Al) traces its origins to the pioneering work of the
British mathematician and computer scientist Alan Turing in the mid-20th century. Although the
practical implementation of Al systems was severely constrained by the limited computing
capabilities of the time, Turing's theoretical insights laid the critical groundwork for the field's
future development.

In the 1940s and 1950s, early electronic computers were restricted to performing
numerical calculations and basic data processing tasks due to their modest processing power and
memory constraints [1]. As a result, the potential of Al during this era remained largely
theoretical, revolving around conceptual frameworks such as logic, algorithms, and

computational complexity.



Turing's seminal contributions emerged through his groundbreaking work on algorithms
and his influential 1950 paper, "Computing Machinery and Intelligence." In this landmark
publication, he proposed the "Imitation Game" — later popularized as the Turing Test — a thought
experiment designed to evaluate a machine's ability to exhibit intelligent behavior
indistinguishable from a human [2].

The Turing Test provided a framework for understanding how machines could potentially
simulate human-like intelligence, laying the theoretical foundation for future research in this
domain. While the practical realization of Al eluded researchers during Turing's lifetime, his
pioneering ideas sparked widespread interest and debate among the scientific community,
inspiring them to explore the vast possibilities of artificial intelligence and push the boundaries
of what machines could achieve.

Despite the technological constraints of the era, Turing's visionary work on computation,
algorithms, and the nature of machine intelligence established a solid conceptual bedrock upon
which the modern field of Al would eventually be built. His theoretical insights played a pivotal
role in shaping the discourse around artificial intelligence, paving the way for the remarkable

advancements that would follow in the decades to come.

The Convergence of Technological Forces Driving Al's Modern Breakthrough

The modern era of artificial intelligence (AI) has witnessed remarkable progress,
propelled by the convergence of several key technological advancements. At the heart of this Al
revolution lies the rapid advancement of computing power, fueled by Moore's Law, enabling the

development of processors with immense processing speeds and vast memory capacities [3].



This computational prowess has facilitated the creation of complex algorithms and powerful
machine learning techniques, notably deep learning.

Deep learning, inspired by the structural and functional principles of the human brain,
leverages artificial neural networks to analyze massive datasets and identify intricate patterns.
This capability empowers Al systems to perform tasks previously considered exclusive to human
intelligence, such as natural language processing, image recognition, autonomous
decision-making, and complex problem-solving.

Complementing these advancements is the ubiquitous availability of data, a byproduct of
the digital revolution and the rise of big data. Al systems can now harness vast quantities of
information to continually learn and refine their abilities, achieving ever-increasing levels of
accuracy and sophistication through this constant cycle of learning and adaptation.

The convergence of these technological forces has elevated Al technologies to become integral
components across a wide spectrum of industries and applications, transforming how we live,
work, and interact with the world around us.

In the realm of healthcare, Al-powered systems are revolutionizing medical diagnosis,
treatment planning, and drug discovery processes, leveraging their ability to analyze vast troves
of data and identify patterns that may elude human experts. Similarly, in finance, Al algorithms
are employed for tasks such as fraud detection, risk assessment, and stock trading, rapidly
processing and analyzing complex financial data with unparalleled efficiency.

Beyond these domains, Al is also making significant inroads into areas such as
transportation, with the development of self-driving vehicles and intelligent traffic management
systems, and entertainment, where Al-generated content and personalized recommendations are

increasingly prevalent.



The impact of modern Al is pervasive and far-reaching, transforming industries and
reshaping the ways in which we approach and solve complex challenges across diverse sectors.
As this transformative technology continues to evolve, its potential to revolutionize how we live,
work, and understand the world around us remains virtually boundless, ushering in a new era of

human-machine collaboration and innovation.

The Turing Test

In his seminal 1950 paper, "Computing Machinery and Intelligence" [4], Alan Turing
introduced a thought experiment that ignited a firestorm of philosophical debate within the
burgeoning field of artificial intelligence. This thought experiment, now famously known as the
Turing Test, proposed a scenario in which a human judge engages in a text-based conversation
with a hidden human and a machine. The judge's sole task is to identify the machine based solely
on the content of the conversation. If the machine succeeds in fooling the judge into believing it
is human, it would be deemed "intelligent."

The Turing Test sparked intense debates and criticisms from various philosophical
perspectives. One school of thought argues that the Test fails to guarantee true intelligence,
asserting that a machine might exploit pre-programmed responses and pattern recognition
techniques to mimic human conversation without possessing genuine understanding or
consciousness. This viewpoint is exemplified by John Searle's influential Chinese Room
argument, which proposes that a person following a rulebook to manipulate Chinese symbols
could pass the Turing Test without actually understanding the language [5]. Similarly, a machine

could manipulate symbols without truly comprehending the conversation.



Another criticism of the Turing Test centers on its perceived anthropocentrism — the
emphasis on human-like conversation as the sole criterion for intelligence [6]. This perspective
argues that the Test potentially overlooks other forms of intelligence that machines might
possess, such as superior capabilities in complex data analysis or creative problem-solving,
which may not necessarily manifest in human-style dialogue.

Despite these arguments, the Turing Test remains a significant milestone in the history of
artificial intelligence. While it may not define or encapsulate the entirety of machine intelligence,
it serves as a benchmark for progress in creating machines that can engage in intelligent
conversations with humans. Advancements in natural language processing (NLP) and the
development of Al-powered chatbots and virtual assistants have brought us closer to Turing's
vision, showcasing ever-more sophisticated language skills that blur the lines between human
and machine interaction [7].

However, whether these systems truly "think" or possess genuine intelligence remains an
open question and a subject of ongoing philosophical inquiry. The Turing Test, though not
without its critics, has played a pivotal role in shaping the discourse around machine intelligence
and continues to inspire researchers and thinkers alike as they explore the boundaries of what is

possible in the realm of artificial intelligence.

The Dawn of AI Research
In the wake of Alan Turing's pioneering contributions, the nascent field of artificial
intelligence (Al) witnessed a surge of research and development efforts throughout the 1950s and

1960s. Visionary pioneers such as John McCarthy, Marvin Minsky, and Herbert Simon made



significant strides in advancing both the theoretical underpinnings and practical applications of
Al

A central focus of early Al research was the development of systems capable of
performing tasks that required human-like intelligence [8]. Researchers created rule-based
programs that could solve mathematical problems, play games like chess and checkers, and
engage in logical reasoning. These early Al systems relied on the explicit programming of rules
and heuristics to emulate human cognitive processes.

A pivotal moment came in 1956 with the Dartmouth Conference, organized by John
McCarthy. Widely regarded as the birthplace of Al as a formal field of study, this conference
brought together leading researchers from diverse disciplines to discuss the creation of intelligent
machines and explore potential real-world applications of Al technologies [9].

Another significant area of early Al research focused on the development of expert
systems — rule-based programs designed to emulate the decision-making abilities of human
experts within specific domains. These systems incorporated domain-specific knowledge and
rules encoded by experts, enabling them to solve problems and provide advice and
recommendations within their specialized areas [10].

Marvin Minsky and Seymour Papert's groundbreaking work on perceptrons and neural
networks also contributed to the early foundations of Al. Perceptrons, simple computational
models inspired by biological neurons, demonstrated the ability to learn from input data and
make predictions or decisions, paving the way for later advancements in neural network-based
machine learning [11].

While the 1960s and 1970s saw periods of skepticism and stagnation, often referred to as

"Al winters," researchers persevered, continuously pushing the boundaries of Al and exploring



new algorithms, techniques, and applications. These early efforts laid the crucial groundwork for
the remarkable progress and widespread adoption of Al technologies in the modern era, shaping

our understanding of intelligence and the pursuit of creating intelligent machines [12].

The Emergence of Conversational AI: Modern Chatbots and Their Impact

A significant milestone in the evolution of human-computer interaction has been the rise
of chatbots — conversational artificial intelligence (AI) programs designed to mimic natural
human dialogue. Fueled by advancements in natural language processing (NLP), machine
learning, and deep learning techniques, modern chatbots possess the ability to understand and
respond to user queries in a remarkably natural and intuitive manner, enabling them to engage in
meaningful conversations across a wide range of applications.

The proliferation of chatbots has been rapid and far-reaching, with these conversational
Al systems rapidly infiltrating diverse industries, from customer service and e-commerce to
healthcare and education. In these domains, chatbots serve as virtual assistants, offering
real-time, personalized support to users. From answering customer inquiries and scheduling
appointments, to managing tasks and recommending products or services, chatbots provide
efficient and scalable solutions for a multitude of needs.

A key advantage driving the adoption of chatbots is their 24/7 availability, offering
constant support and reducing operational costs for businesses. Additionally, chatbots enhance
user experiences by personalizing interactions based on individual preferences, context, and past
interactions. By analyzing user inputs and leveraging machine learning algorithms, chatbots can
provide relevant and timely responses, anticipating user needs and delivering a more effective

and tailored experience.



As Al technologies continue to evolve, chatbots hold immense potential for further
advancement and sophistication. Improvements in NLP, machine learning, and even multimodal
communication capabilities (combining text, voice, and visual inputs) will enable chatbots to
engage in increasingly natural, context-aware conversations, blurring the lines between human
and machine interaction even further. This ongoing progress promises to revolutionize the way
we interact with computers and access information, ushering in a new era of seamless human-Al

collaboration across various domains.

The Transformative Journey of Machine Learning

Machine learning, a pivotal subfield of artificial intelligence (AI), has undergone a
remarkable transformation since its inception, evolving from rudimentary pattern recognition
techniques to sophisticated algorithms capable of tackling complex tasks with unprecedented
accuracy and efficiency.

In its early stages, machine learning approaches relied heavily on rule-based systems,
which proved effective for specific tasks but lacked the flexibility and adaptability necessary to
generalize across diverse problem domains. Programmers were required to explicitly define rules
and heuristics for each situation, significantly hindering the machine's ability to learn and
generalize from data [13].

A significant breakthrough came with the development of statistical learning theory in the
20th century, which paved the way for modern machine learning algorithms. Statistical
algorithms such as linear regression and support vector machines enabled computers to learn

from data, uncovering patterns and making predictions. These techniques excelled at tasks like



classification and pattern recognition, forming the foundation for more sophisticated approaches
[14].

Recent decades have witnessed an explosive growth in machine learning, fueled by the
availability of vast amounts of data, increased computational power, and the rise of deep learning
techniques. Inspired by the structure and function of the human brain, deep learning algorithms,
particularly artificial neural networks, have revolutionized the field. Their ability to learn
complex, hierarchical representations of data has led to groundbreaking advancements in areas
such as computer vision, natural language processing, and many others [15].

The evolution of machine learning is also shaped by interdisciplinary collaborations, with
researchers from diverse fields such as mathematics, statistics, computer science, and
neuroscience working together to develop hybrid models and algorithms that leverage insights
from multiple disciplines to tackle intricate problems [16].

Looking ahead, the future of machine learning holds immense promise. As Al continues
to mature, machine learning algorithms will become increasingly sophisticated, tackling ever
more complex challenges with greater accuracy and efficiency. Advancements in areas such as
interpretability, scalability, and robustness will ensure that these systems deliver reliable and
trustworthy solutions across a diverse range of applications, further solidifying the

transformative impact of machine learning on various sectors of society.

The Ubiquity of AI Chatbots
Chatbots, powered by artificial intelligence (Al) and natural language processing (NLP)

capabilities, have become an indispensable tool in our digital lives, offering a vast array of



services across various domains. From streamlining tasks to enhancing entertainment
experiences, individuals and businesses leverage chatbots in numerous ways.

Virtual assistants like Siri and Alexa exemplify the integration of chatbots into our daily
routines, handling tasks such as scheduling appointments, setting reminders, and conducting web
searches through natural language interactions. In the realm of customer service, businesses
utilize chatbots to provide 24/7 support, answering queries, resolving issues, and facilitating
transactions, improving customer satisfaction while reducing operational costs [17].

Chatbots have also seamlessly integrated into various platforms and industries.
E-commerce websites employ them to assist with product searches, purchases, and order
tracking, while messaging apps and social media platforms leverage chatbots to enable users to
interact with businesses, make reservations, and receive personalized recommendations [18].

Furthermore, chatbots are making significant strides in education and entertainment.
Educational chatbots offer interactive learning experiences, helping students acquire new skills,
practice languages, and receive personalized feedback [19], while entertainment chatbots provide
engaging experiences such as interactive storytelling, games, and virtual companionship [20].

As Al technology continues to advance, the future of chatbots holds even greater
promise. Advancements in NLP, conversational skills, and integration with other emerging
technologies will further reshape how we interact with technology and access services in the

digital age, solidifying the ubiquity of chatbots across diverse domains.

The Future Landscape of Chatbots
The future of chatbots holds immense potential, driven by continuous advancements in

artificial intelligence (AI) technologies. As Al capabilities evolve, chatbots will become



increasingly intelligent and versatile, fundamentally altering the way we interact with
technology.

Natural language understanding (NLU) and generation (NLG) are key areas of focus,
with future chatbots boasting superior abilities to comprehend and respond to human language,
taking into account contextual nuances and user preferences. This will enable natural, flowing
conversations, fostering a deeper connection and more seamless interactions with users [21].

Multimodal capabilities are another exciting frontier, with chatbots communicating
through text, speech, images, and even gestures. Imagine a virtual assistant that can interpret
your emotional state from facial expressions, personalize responses based on past interactions,
and utilize visuals to enhance understanding, ultimately enriching and personalizing the user
experience [22].

Beyond conversation, future chatbots will prioritize user engagement by incorporating
techniques from psychology and user experience design to create enjoyable and memorable
interactions. Chatbots may exhibit humor, empathy, and even customizable personalities,
building rapport and trust with users [23].

Furthermore, the integration of Al with augmented reality (AR) and virtual reality (VR)
technologies holds immense promise, enabling users to interact with virtual assistants in
simulated environments or receive guidance from Al-powered tour guides in immersive VR
experiences [24].

As Al matures, chatbots will become ubiquitous across various domains, including
healthcare, education, finance, and entertainment, personalizing services, automating tasks, and

empowering humans in diverse ways. This seamless integration of chatbots into our lives will



reshape how we interact with technology and access information, ushering in a new era of

human-AI collaboration.

Conclusion

The history of Al, propelled by visionary thinkers like Alan Turing, has been a
remarkable journey. Turing's pioneering work laid the foundations upon which today's Al
revolution is built. While elusive in his era, his ideas inspired explorations into machine
intelligence. Today, Al technologies permeate industries, transforming how we live and work.
Powered by advanced computing, big data, and algorithms like deep learning, Al tackles
complex challenges with unprecedented capabilities across healthcare, finance, entertainment,
and more. A prime example is conversational Al like chatbots, leveraging natural language
processing to engage in intuitive dialogues, offering personalized experiences. Turing's enduring
legacy continues guiding researchers in creating intelligent machines that reshape our world. The
Al journey, from theoretical roots to modern breakthroughs and boundless future potential,

exemplifies human ingenuity's power in the relentless pursuit of knowledge.
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Step-By-Step Prompts to Guide Al Chatbots
To begin my artificial intelligence (AI) based research paper, I inputted the prompt
“describe the development of artificial intelligence from Turing to large language model
chatbots” into ChatGPT 3.5. Its response can be found on page 2 of this essay. Once I had
structured a preliminary understanding of the output ChatGPT 3.5 would give me without

additional prompting, I had figured out a solid framework of where to begin.

My next steps had taken me to Google Gemini where I then entered the prompt “how can
I best leverage your capabilities to write a paper for my history class regarding the timeline of
artificial intelligence and large language model chatbots?” Its output was not a revelation,
however, it did provide me with a basic outline of topics to highlight and expand upon, including
more details and information than ChatGPT’s original output. Its outline can be seen throughout
my essay, as I had decided to keep and highlight all of the points it shared with me, including an
introduction to AI’s capabilities during Alan Turing’s time, an introduction to Al in today’s
modern era, an introduction of the Turing Test, additional influences throughout history that
contributed to Al’s development, an introduction to how machine learning works, the nature of
Al chatbots, the future of Al chatbots and a conclusion. These various topics were valuable to
include within my essay because they provide framework explanations regarding the history of

Al, the influences of Al and the concepts that go into the execution of large language models.

Following the prompt regarding the request for an outline, I had then asked Google
Gemini to produce a paper that reached the 2,500 word limit and touched on each bullet point
included in the outline. I had found that out of the three Al platforms I had utilized, Google

Gemini was the least responsive when it came to hitting word counts. However, I liked the prose



that Gemini produced, as it reads very business casual, which is my preferred tone while writing,

so I leveraged the material that Gemini gave me and later inputted it into Claude Al.

As I turned to Claude Al, which I believe is the best out of ChatGPT and Gemini, I had
inputted the prompt “please revise this paragraph pertaining to *insert topic.* Please revise by
adding relevant information that I had not touched on and by omitting information that either is
not accurate or is not relevant to the section. Limit the text to no more than 300 words, but do not
leave out important details.” I found that the more descriptive the input is, the most tailored the
output will be. I had assumed that including complex directions while asking the chatbot to
perform a task would dilute its capabilities, but this was not the case. Being able to ask the
chatbot to execute multiple requests at once is not only impressive, but it also made the process
of writing this paper more simple. Upon entering every paragraph into Claude and asking it the
previous prompt, I then asked it to review all the information that I had inputted it and asked it to
fact check its content for hallucinations. I was pleasantly surprised that, at least from the Al
model perspective, everything had been accurate based on its database. The only feedback of
substance that it gave me is that [ should further highlight ethical considerations and potential
negative effects of Al as a result of my paper seeming optimistic about the future of Al
Inherently, this is something I found to be interesting because considering Al wrote this paper, its
output and response regarding providing more balance to the pros and cons of Al provides a

sense of bias and then awareness of the bias.

Upon reviewing the content within my paper, I then moved on to some of the final editing
stages which included leveraging Al to create MLA format citations. To do this, I relied on
Google Gemini’s Al platform as it has access to Google’s entire database. I followed the same

model that was presented to us in class, in which I inputted “read my essay and every time |



make a claim that would require me to use a source, [ want you to find a source and convert it to
MLA format, and then under the source provide a bullet point saying "The claim of *insert
claim* made in *insert section* is substantiated by.." Produce more sources than you believe are

necessary.” Utilizing this approach produced 24 citations, in which I was pleasantly surprised.



