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Generative AI
What is Generative AI?
Generative AI, often shortened to GenAI, refers to AI systems that produce new content rather than simply making predictions.
Prior to the widespread adoption of ChatGPT in 2022, many AI systems were primarily used for prediction, classification, recommendation, and pattern recognition tasks. Generative AI expanded these capabilities by enabling systems to create new content from user inputs.
More advanced generative AI systems do not simply make predictions but can generate new content based on a user's input or prompt.
Traditional predictive AI might classify an email as spam or predict a house price. Generative AI can create entirely new outputs, including:
· Text
· Images
· Video
· Code
· Audio
Many commonly used Large Language Models (LLMs) are examples of Generative AI systems. Widely used examples of GenAI include ChatGPT, Copilot, Claude and Gemini.
How Generative AI Works
Most modern Generative AI systems are based on Transformers, an architecture developed in 2017. You may be familiar with the term GPT, popularised by ChatGPT. GPT stands for Generative Pre-trained Transformer.
The process by which GenAI systems operate is broadly:



	Step
	Process
	Explanation

	1
	Tokenisation of inputs
	Inputted text, including words, parts of words, or characters, are assigned tokens. This splits text into manageable units the model can process.

	2
	Tokens are converted into numerical representations
	This translates text into numbers that the model can understand and analyse.

	3
	Self-attention
	Mechanisms analyse relationships between tokens. This helps the model understand context, meaning and how words relate to each other.

	4
	Prediction
	The model generates the most likely next word or token based on patterns learned during training.

	5
	Repetition
	The process repeats until a complete response is generated.



Common Generative AI Models
	Model Type
	Purpose
	Example Use

	Transformers
	Generate text, code and language-based outputs.
	ChatGPT, Copilot, Claude, Gemini

	GANs (Generative Adversarial Networks)
	Generate realistic synthetic content using competing neural networks.
	Image generation, image enhancement and synthetic data creation

	Diffusion Models
	Create images, audio and video by learning to remove noise from data.
	AI image generation tools





Advantages of Generative AI
	Advantage
	Example Application

	Produces content quickly
	Drafting reports, presentations and emails

	Supports creativity and idea generation
	Generating marketing content or designs

	Improves productivity
	Summarising lengthy documents and extracting key information

	Can work across many tasks
	Writing, coding, translation and analysis

	Accessible to non-technical users
	Natural language interaction



Limitations and Risks
	Limitation/Risk
	Description

	Hallucinations
	AI can generate plausible but incorrect information.

	Security Concerns
	Access to systems and data creates cyber-security risks.

	Privacy Risks
	Sensitive information must be handled appropriately.

	Copyright Issues
	Generated content may create intellectual property concerns.

	Human Oversight Required
	Outputs should be reviewed, particularly when used for important business, technical, legal, financial, or safety-related decisions.

	Over-Reliance on AI
	Excessive dependence can reduce critical human judgement.

	Agent Autonomy Risks
	Agentic systems may execute unintended actions if poorly designed.



Key Takeaway
Generative AI creates new content, unlike predictive AI, which classifies, recommends, or predicts outcomes. Modern systems can generate text, images, audio, video, and code from natural language prompts. However, whilst offering major productivity benefits, they require appropriate governance, security, and human oversight to ensure responsible use.
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