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ChatGPT-3 (“GPT”) is the third generation of Chat Generative Pre-trained Transformer, an 
artificial intelligence chatbot developed by San Francisco-based company OpenAI.  Launched in 
November 2022, the program quickly went viral and attracted over a million users in one month.   
GPTs neural network consists of a model with over 175 billion machine learning parameters.  
Before GPT was created, Microsoft's Turing Natural Language Generation (NLG) model was the 
largest trained language model, incorporating approximately 10 billion parameters.  
 
At its core, GPT utilizes transformer-based architecture to create linguistically similar text to 
human writing.  This language model can answer questions in prose form, compose emails, and 
perform a wide variety of other tasks.  Programming, marketing, fraud detection, and predictive 
maintenance are a few of the emerging applications of GPT.  While limitations exist, the model’s 
ability to automate routine tasks, provide real-time data analysis, and support multiple 
programming languages, may forever change business workflows, and unlock new opportunities 
for innovation and collaboration across various industries (see Figure 1 below).  

 

 

Figure 1 

 

ChatGPT-3 Architecture 

The GPT architecture is based on transformers—machine learning models specifically designed 
to process a sequence of elements—such as words or characters in a sentence.  Adding the 
Attention technique allows the model to focus on different parts of the input sequence, enabling 
the transformers to process information more effectively and perform natural language 
processing tasks.  The input layer receives the text prompt and passes and transforms that 
information through a series of hidden layers.  The output layer then produces the final response, 



which is returned to the user.  Key components of the GPT architecture are shown below. 
 
 Self-attention mechanism.  The mechanism allows the model to focus on different parts of the 
input text while processing it and dynamically weighing the importance of other factors based on 
the task at hand.  The model generates contextually relevant responses even when dealing with 
large input sequences. 
 
Generative pre-training capability.  The model incorporated a massive corpus of over 45 
terabytes of text data, including the internet, books, newspapers, and research papers, allowing it 
to learn a wide range of patterns and relationships between words, phrases, and sentences.  The 
pre-training uses unsupervised learning, or unlabeled information, thereby allowing the model to 
generate high-quality responses even when dealing with new or unusual prompts. 
 
Contextual understanding.  The AI component recognizes complex conversation structures 
such as discourse, dialogue acts, sentiment analysis, classifications, and outlines.  By modeling 
contextual information from these datasets, GPT can comprehend nuances in conversations more 
accurately than existing AI-based chatbots. 
 
Customization.  GPT is customized and fine-tuned to the specific requirements of any user or 
domain.  Examples are question answering, dialogue generation, and text classification.  
Retraining involves adjusting parameters such as word choice, sentence structure, and even word 
meanings to maximize its capabilities for the intended task with high accuracy. 
 
Application Programming Interface (API)-based deployment.  GPT can be easily integrated 
into applications through its API, allowing developers to build custom applications that leverage 
the power of deep learning for text generation.  For example, the commercial-based product has 
over 300 applications today and is applicable to virtually any task involving generating NPL. 

 

ChatGPT-3 Business Applications 

Business planning and the increased desire for a global presence require greater speed, 
flexibility, data accumulation, and the seamless integration of sophisticated tools to produce 
meaningful information.  AI and other emerging technologies are expected to change production 
and supply chains, enabling businesses to become more efficient, cost-effective, and 
environmentally friendly.  Process automation, robotics, and data analytics are already employed 
to reduce production costs, maintenance, and energy usage.         

Programming.  GPT is an effective tool that can assist with writing and editing programming 
code.  While GPT is written in Python, it supports other languages, including, but not limited to, 
JavaScript, Arduino, HTML, CSS, C++, and other open-source coding languages.  GPT can also 
assist with simplifying and automating many programming tasks due to its modern natural 
language processing skills.  While not a replacement for traditional tools, GPTs prompt-based 
methodology can optimize a program’s performance by tailoring it to the business’s specific 
needs. 



Marketing.  GPT can write product blogs, captions for social media, sales content, images, and 
videos.  GPT supports multiple languages, making it an ideal solution for businesses having a 
global presence.  With its linguistic capabilities, GPT can engage in interactive, text-based 
conversations with site visitors and customers to solve problems, provide product information, 
and answer questions. Marketers can gather valuable segmentation data and collect contact 
information, enabling efficient lead generation. 
 
Fraud detection.  GPT is the next generation of AI-based fraud and financial crime detection.  
Its ability to monitor large amounts of data coupled with simultaneously identifying unusual 
patterns can detect fraudulent activities such as hiding identities, using fake email addresses, 
making multiple transactions within a short period, or attempting to transfer money to an 
unknown account.  The machine language component of GPT allows it to learn from previous 
fraud patterns, improving its detection ability in real-time mode. 
 
Predictive maintenance.  AI-powered programs that offer a proactive approach to predicting 
when industrial equipment will fail are a growing field for manufacturing companies.  The goal 
is to reduce maintenance costs while improving equipment reliability.  GPT can train existing 
maintenance models to improve their accuracy and efficiency, while ensuring smooth 
performance and continuous monitoring to detect breakdowns.  Extensive research and planning 
combined with the right programs can replace time-consuming, manual processes to optimize 
production processes and produce meaningful data. 
 
Research and development.  From data analysis to material designs, GPT can help researchers 
better understand complex systems and phenomena or extract insights from data faster.  The 
model can also aid in designing and testing new materials, such as plastics, metals, or ceramics, 
or suggest appropriate materials for a specific application or desired characteristics.  GPT can 
assist in developing more complex 3D-printed design structures.   
 
 
Beyond ChatGPT-3 
 
GPT creator OpenAI recently released GPT-4, its latest milestone in OpenAI’s effort to scale up 
deep learning capabilities.  This upgraded model is more creative and collaborative than previous 
versions (see Figure 2) and has several improvements, including multi-modality, additional 
memory, and advanced multilingual translation capabilities.  GPT-4 is significantly larger and 
more powerful than GPT-3, having 170 trillion parameters, compared to GPT-3’s 175+ billion 
parameters. 
 
A significant enhancement over previous GPT versions is the multi-modal capability.  GPT-4 
can also process images to find relevant information and generate, edit, and iterate creative and 
technical writing tasks, such as composing songs and writing screenplays with greater accuracy 
and fluency.  GPT-4 can also answer questions and provide detailed explanations, enabling it to 
provide customer service or technical support. 
 
GPT-4s versatility to produce human-like sounds and images also has applications in the 
Metaverse, a virtual-reality space where users can interact with a computer-generated 



environment and other users.  Employing GPT to create material and text in many languages 
coupled with superior, life-like digital avatars would greatly expand the potential for 
collaborative ventures in the Metaverse. 
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Figure 2 

 
 

According to Precedence Research, the growth of the global artificial intelligence (AI) market 
size was estimated at $119.78 billion in 2022 and is expected to be a $1.591 trillion market by 
2030 (see Figure 3).  The AI marketplace includes hardware and software services; machine 
learning, natural language processing, context-aware computing, computer vision technologies; 
and on-premise cloud, or other remote deployments.  With a more extensive training dataset and 
advanced architecture, ChatGPT-4 has become one of the most powerful linguistic AI-based 
models today. 

 



 

Figure 3 

ChatGPT-3 Limitations 
 
Like many language model tools, GPT has contextual output limitations.  While AI-based 
programs are far superior to early chatbots and automated attendants that rely heavily on pre-
programmed scripts, GPT has challenges and barriers that impact its performance and accuracy.  
Some constraints include a lack of access to real-time information, potentially biased content, 
accuracy, and intellectual property concerns.   

Lack of real-time information.  Unlike Google and other search engines, GPT can only access 
a finite body of knowledge fed to it.  Currently, it does not have links to real-time data with 
changes.  Though GPT is still in the early stages of development, to make it an effective search 
engine, the model will need to have internet access. 

Biased content.  Generative AI content created by GPT is susceptible to various forms of bias.  
As previously mentioned, GPT is trained on a large collection of text data that can contain 
certain biases that influence decisions made on various topics.  Using algorithms without 
appropriate filters can amplify inequalities, allow plagiarism, or promote unethical business 
practices.  
 
Accuracy concerns.  Despite GPT’s popularity, issues with accuracy have been well-
documented since its inception. OpenAI admits that the model has “limited knowledge of world 
events after 2021” and is prone to filling in replies with incorrect data if insufficient information 
is available on a subject. Also, since the internet has few filters to discern what data are true or 
false, answers to questions may not be from peer-reviewed, properly cited sources.    
 
Intellectual property rights.  Intellectual property (IP) questions may arise when creating new 
product designs, ideas, or prose compositions.  User prompts have no filters to reference 
previously protected copyrights, trademarks, or patents, thus giving rise to plagiarism or IP 



infringement.  The widening use of next-generation AI tools must respect protected works of 
human creators and produce content complying with relevant laws and regulations.     

 

CHATGPT-3 Uses for TyRex 

All companies have a distinct culture and brand language, and TyRex is no exception.  GPT must 
produce meaningful data and be trained using TyRex’s specific business parameters to deliver 
value.  Marketing, 3D printing support and Metaverse applications are some areas where GPT 
can accelerate innovation in real-time mode.  Although a nascent technology, GPT is both 
disruptive and transformative, and is a significant step forward in TyRex’s research and 
development into new markets and product development. 

GPT can assist with marketing (i.e., lead generation and lead nurturing).  Expanding our 
customer base requires advanced lead generation tools to find new sectors to market our design 
ideas.  Lead nurturing develops and reinforces relationships with potential customers at every 
sales funnel stage.  GPT uses natural, context-aware conversations to craft tailored marketing 
messages to individual customers based on their needs, spending patterns, and product 
preferences. 

As TyRex expands its 3D printing and remote 3D printing presence, GPT can be integrated with 
existing models to improve predictive maintenance capabilities.  Predictive models are designed 
to detect anomalies and predict defects in equipment, enabling companies to switch from a 
reactive to a proactive approach to prevent downtime or failures.  Combining GPTs wide access 
to industry and technical data can support these decision-making efforts.      

GPT is expanding its role in the Metaverse—a virtual-reality space where users can interact with 
a computer-generated environment and other users.  Potential applications include producing 
material and text in many languages, building digital assistants for collaboration and training, 
and creating more realistic, life-like avatars to enhance the overall virtual experience.  TyRex can 
leverage GPTs linguistic capabilities for collaborative product design and customer problem-
solving efforts.  

The impact of GPT and AI-based technologies will depend on how quickly and effectively 
businesses integrate it into their operations to gain a competitive advantage.  For example, GPT-
4s ability to generate qualitative content from prompts is so robust, the question could arise as to 
whether or not GPT produced this whitepaper report.  The answer: only the author knows for 
sure.   
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