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Abstract - This paper reviews the history of chatbot, 

tracing their development from early rule-based systems to 

the generative systems that accompany today's artificial 

intelligence. We begin by exploring the basic ideas in Alan 

Turing's and Joseph Weizenbaum's "ELISA," which 

sparked public interest in human-computer conversation. 

Then reviewing chatbot evolution over the past decades, 

we discuss the rise of artificial intelligence, which have led 

to increased accessibility and focus on natural language 

processing, and empowered chatbot with richer 

conversational and personalization capabilities. We 

examine the diverse applications of chatbot across various 

sectors, from healthcare and education to entertainment 

and commerce. We highlight ethical concerns surrounding 

chatbots, including bias, transparency, and privacy. 

Finally, we look to the future of chatbot, considering 

advances in artificial intelligence, and the potential of 

chatbot. 
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I. INTRODUCTION 

Chatbot have become increasingly common in our digital 

lives, interacting with us on websites, messaging apps, and 

even over the phone. But what exactly are they, and how are 

they used? 

Simply put, a chatbot is a computer program designed to 

simulate conversation with humans [1]. This can be done 

through text interactions, voice commands, or even a 

combination of both. While some chatbot rely on written 

responses, more advanced bots use artificial intelligence (AI) 

to understand natural language and respond in a more dynamic 

way. Chatbot have a wide range of functions, depending on 

their design and purpose. Some common tasks include: 

Customer Service, Marketing, Sales, Education, Entertainment 

and Productivity chatbot are used in a variety of industries and 

applications, including: E-commerce: Helping customers with 

their online shopping experience. Healthcare: Providing health 

information and support to patients. Banking and Financial 

Services: Helping clients manage their accounts. 

Travel and Hospitality: Book reservations and answer 

travel questions. Social media: dealing with users and 

providing customer service. 

II. LITERATURE REVIEW 

Let's take a trip through the history of chatbot, from their 

early roots to their advanced forms. 

1950: Alan Turing proposes the "Turing Test" [2], a standard 

for evaluating a machine's ability to exhibit intelligent 

behavior indistinguishable from a human. This sparks 

conversation about human-computer interaction and paves the 

way for chatbot. 

1966: Joseph Weizenbaum developed ELIZA [3], a program 

that mimics a Rogerian psychotherapist. Despite its simplicity, 

ELIZA's ability to speak and respond based on keywords 

tricks many users into thinking they are interacting with a real 

person. 

1972: PARRY, another chat program [4], was created by 

Kenneth Colby. It simulates a paranoid patient, demonstrating 

the potential of chatbot in psychology research. The eighties 

and nineties: experimentation and entertainment 

1984: Jabberwacky [5], a chatbot known for its sense of 

humor and wit, gains popularity due to its ability to engage in 

meaningless conversations. 

1995: A.L.I.C.E [6], an online artificial linguistic computer 

entity, wins the Loebner Prize for the first time, highlighting 

advances in chatbot technology. 

2001: SmarterChild [7], became a popular virtual assistant on 

messaging platforms, providing news, weather, and other 

information. 

2014: Apple unveils Siri [8], its voice-activated personal 

assistant, marking a significant step toward mainstream 

adoption of chatbot. 

2016: Facebook Messenger opens its platform to chatbot [9], 

leading to a boom in customer service and marketing bots. 
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2017-2024: Deep learning models "Transformers" [10] and 

language such as GPT-3 revolutionized chatbot development 

[11], enabling more natural and complex conversations 

Let's dive into the different types based on their 

technology and how they have evolved over time. In the early 

days (1960s-1990s) 

ELIZA based on a rule-based conversational approach. This 

approach was not about generating entirely new sentences, but 

rather about strategically selecting and adapting responses 

based on rules. 

Parry Primarily Rule-Based Similar to ELIZA, it might have 

relied heavily on predefined rules and responses based on 

keyword matching. 

Jabberwacky likely leans towards a rule-based system, 

potentially with some limited AI elements to handle the 

specific task of understanding nonsensical language. 

A.L.I.C.E. relies on pre-defined rules and responses within 

the AIML(Artificial Intelligence Markup Language) 

framework to handle conversations. This makes it a classic 

example of a rule-based chatbot system. 

SmarterChild leaned towards a hybrid approach. It likely had 

a rule-based foundation with some basic NLP elements to 

offer a slightly more nuanced conversational experience 

compared to purely rule-based chatbot of the earlier era. 

Apple Siri is a hybrid system that goes beyond simple rule-

based chatbot. The combination of NLP, machine learning, 

and some rule-based elements allows for a more natural and 

dynamic user experience. 

Facebook Messenger's openness to both rule-based and AI-

powered chatbot fosters innovation and caters to a diverse 

range of chatbot functionalities. 

Transformers chatbot are usually classified as generative 

chatbot or conversational AI. These chatbot leverage the 

power of Transformer models, which as we mentioned earlier 

are a specific type of deep learning architecture, to achieve 

more natural and engaging conversations compared to rule-

based chatbot. Below is a breakdown of the main features. 

Other important newest techniques used to develop 

chatbot: 

HuggingFace [13] is a French-American company founded in 

2016. It specializes in creating tools for building applications 

that leverage machine learning, especially in natural language 

processing (NLP). Their most popular product is a library 

called Transformers, which helps in building and training NLP 

models. HuggingFace Hub is an online platform, created by 

the company, that allows users to share different machine 

learning resources. These resources include models, datasets, 

and pre-trained code. Although the platform is popular for 

NLP models, it also supports other types of machine learning 

tasks. We can imagine it as a central location where 

researchers and developers can exchange ideas, collaborate on 

projects, and access powerful machine learning tools. This is 

basically what Hugging Face offers. 

LLM are basically complex algorithms that are trained on 

massive amounts of textual data. This data can come from 

books, articles, codes, and other forms of written information. 

It is built on transformers, which excels at parsing sequential 

data such as text. And create text in different creative text 

formats such as poems, symbols, texts, music pieces, emails, 

letters, answer questions, and machine translation, and it can 

shorten long parts of text into shorter summaries, saving time 

and effort. 

LLM are still under development, and their capabilities are 

constantly improving. 

It can sometimes create inaccurate or misleading 

information or so called Hallucinations [12], so it is important 

to be aware of its limitations. 

Imagine a model trained on a massive dataset of text. 

While it learns patterns and relationships between words, it 

doesn't inherently possess real-world knowledge. This can 

lead to plausible-sounding but ultimately incorrect 

information. 

Although it learns patterns and relationships between 

words, it does not inherently have knowledge of the real 

world. This can lead to information that seems reasonable but 

is ultimately incorrect and lacks meaning. The output may be 

illogical or grammatically incorrect, which may result from 

poor training data, poor context for the question, and so on. 

Hallucinations [12], so it is important to be aware of its 

limitations. 

Imagine a model trained on a massive dataset of text. 

While it learns patterns and relationships between words, it 

doesn't inherently possess real-world knowledge. This can 

lead to plausible-sounding but ultimately incorrect 

information. 

Although it learns patterns and relationships between 

words, it does not inherently have knowledge of the real 

world. This can lead to information that seems reasonable but 

is ultimately incorrect and lacks meaning. The output may be 
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illogical or grammatically incorrect, which may result from 

poor training data, poor context for the question, and so on. 

III. PROBLEM STATEMENT AND CONTRIBUTION 

A From their primitive beginnings to their current 

development, chatbot have faced the fundamental problem of 

bridging the gap between human conversation and machine 

understanding. Early chatbot, such as ELIZA in the 1960s, 

relied on typed responses and keyword matching, which often 

led to repetitive and repetitive interactions. While these 

attempts sparked discussion about human-computer 

interaction, they failed to capture the nuances of natural 

language. This limitation posed a significant barrier to user 

adoption. Frustrated by automated exchanges, users longed for 

chatbot that could understand their intentions, respond 

dynamically, and engage in meaningful dialogue. As a result, 

research has shifted towards integrating machine learning and 

natural language processing (NLP) techniques. These 

developments have heralded a new era of chatbots, capable of 

learning from data, recognizing patterns, and generating 

increasingly human-like responses. 

However, challenges remain. Natural language is 

complex and ever-evolving, laden with cultural references, 

sarcasm, and ambiguous expressions. Additionally, biases 

built into the training data can lead to discriminatory outputs. 

A Chatbot must navigate these complexities while maintaining 

user trust and avoiding ethical risks. Despite these challenges, 

chatbot have made significant contributions across different 

fields. It revolutionized customer service by providing 24/7 

support, answering common questions, and solving simple 

problems, freeing up human agents to handle complex tasks. 

In healthcare, they provide accessible health information and 

emotional support, while in education, they personalize 

learning experiences and provide immediate feedback. 

Chatbots also break down language barriers, enabling real-

time translation and enhancing cross-cultural communication. 

Looking to the future, the potential is huge. Research 

continues to push the boundaries of chatbot capabilities, 

exploring advanced machine learning models, emotional 

intelligence, and multimodal communication (including audio, 

text, and visual elements). By addressing remaining problems 

and leveraging their contributions, chatbot are poised to play a 

larger role in shaping our future interactions with technology, 

potentially blurring the lines between human and machine 

conversation in ways we can only begin to imagine. 

IV. RESULTS AND DISCUSSIONS 

This survey explored the fascinating journey of chatbot, 

tracing their evolution from their primitive beginnings to the 

evolving language models that shape our present. Key findings 

reveal a dynamic field driven by continuing advances in 

natural language processing (NLP) and artificial intelligence 

(AI). Let's dive into the exciting findings and discuss their 

implications. 

(Early Sparks: Rules-Based Pioneers from the 1960s to the 

1980s) 

The seeds of our world of chatbot were planted in the 

1960s with ELIZA, a program that uses pattern matching and 

keywords to simulate conversation. Although limited, ELIZA 

has sparked interest in the possibility of machines engaging in 

human-like dialogue. Subsequent decades saw rule-based 

systems such as PARRY and Jabberwacky improve keyword 

recognition and response generation, but their inflexibility 

remained a handicap. 

(The Turning Point: The Rise of Machine Learning from 

the 1990s to the 2000s) 

The 1990s heralded a paradigm shift with the advent of 

machine learning. Chatbots like A.L.I.C.E. Leverage pattern 

matching algorithms to provide more engaging interactions, 

marking the first steps towards real conversation. However, 

stagnation and difficulty in dealing with complex queries 

persisted. 

(The NLP Revolution: Deep Learning Enters the Stage 

(2010-present) 

The emergence of deep learning techniques such as 

recurrent neural networks (RNNs) and transformers has 

redefined the chatbot landscape. GPT-2, released in 2019, 

demonstrated the unprecedented power of these models, 

producing human-quality text and engaging surprisingly 

coherent dialogue. Its successor, GPT-3, and GPT-4 [14] has 

pushed the limits even further, displaying exceptional fluency 

and adaptability. 

(Discussion: A landscape of progress and challenges) 

The results paint a picture of continuous progress, with 

each era laying the foundation for the next. However, 

challenges remain. Bias in training data can be reflected in 

chatbot responses, raising ethical concerns. Additionally, the 

ability to truly understand intent and context while adapting to 

the nuances of human conversation is still a work in progress. 

(Implications and future directions) 

Despite these challenges, progress is undeniable. 

Chatbots are already transforming many industries, from 

customer service to education and healthcare. As NLP and 

artificial intelligence (AI) continue to evolve, we can expect 

chatbot to become more sophisticated, blurring the lines 
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between human and machine communication. The ethical 

considerations raised by the developments need responsible 

development and dissemination to ensure the benefit of these 

technologies for humanity. 

Although there are challenges, the future holds huge 

potential for AI agents 

V. CONCLUSION 

The journey of chatbots, from their primitive beginnings 

in the 1950s to their sophisticated incarnations today, reflects 

the relentless pursuit of human-computer interaction. From 

ELIZA's written responses to Chatgpt's real-life fluency and 

adaptability in conversation, the chatbot has undergone 

remarkable transformations, reflecting advances in artificial 

intelligence and natural language processing. Early chatbots, 

driven by rule-based systems and keyword recognition, were 

groundbreaking, laying the foundation for future 

developments. Programs like PARRY have demonstrated the 

potential for engaging interactions, even with their limitations. 

The 1980s and 1990s saw the emergence of more advanced 

chatbots such as A.L.I.C.E. and the Jabberwocky, capable of 

more complex and engaging conversations. However, these 

robots still struggle with human context and understanding. 

The dawn of the 21st century brought an influx of machine 

learning techniques, pushing chatbots toward deeper 

understanding and more natural interactions. Platforms like 

AIML and textual methods similar to Eliza have gradually 

given way to statistical language models and neural networks, 

allowing chatbots to learn from data and quickly adapt their 

responses. Siri and other virtual assistants emerged, 

seamlessly integrating into everyday life, providing 

information, completing tasks, and even providing 

companionship. 

Today, the chatbot has reached a critical juncture. The 

emergence of large language models such as GPT-4 and 

BARD indicates a major leap in the capabilities of chatbots. 

These models can access and process vast amounts of 

information, create human-quality texts, and engage in open 

and nuanced conversations. This opens up exciting 

possibilities for personal education, customer service, 

healthcare, and even creative endeavors. However, challenges 

remain. Ethical considerations related to bias, privacy, and 

transparency require careful attention. Ensuring safety and 

preventing misuse requires strong safeguards. Furthermore, 

fostering trust and building an emotionally intelligent chatbot 

that understands and responds to human nuances poses 

ongoing challenges. As we look to the future, the future of the 

chatbot seems intertwined with our future. Its continued 

development will depend on technological advances, ethical 

considerations, and human-centered design. By harnessing 

their potential responsibly, chatbots can become valuable tools 

for communication, collaboration, and understanding, further 

blurring the lines between human and machine interaction. 

The journey continues through the conversation landscape, a 

journey we all begin together. 
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