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What is Generative AI?



Source: Lavenda, D./Marsden, P.

ML DL/RL

AI timeline



Source: smartpredict.ai

AI “simple taxonomy”



AI 2021 - Landscape



AI 2023 - Landscape



This image was genearated using MidjourneyAI 
with the prompt: “A robot writing code” 

Source: https://www.midjourney.com/showcase/recent/

Generative AI refers to a 
branch of artificial 

intelligence that has the 
capability to create new 

content in various mediums, 
such as text, images, videos, 

audio, and code.

What is Generative AI?



Generative AI is the New Hot Trend

Generative AI is a hot trend in AI, with growing interest in tools like ChatGPT, DALL·E 2,
StableDiffusion, and MidjourneyAI. This highlights the increasing significance of
generative AI in shaping the future of technology and the impact it can have on various
industries and domains.

Term: Generative AI

Term: Generative AI (in blue) vs ChatGPT (in red)

Source: Google Trends™



ChatGPT, the most popular LLM



1950 1957 1980 1997 2001 2013 2014 2015 2018

Alan Turing publishes 
the Turing Test

Noam Chomsky 
publishes 'universal 

grammar', a rule based
system of syntactic 

structures

Part-Of-Speech Tagging

Hidden Markov Models

Introduction of LSTM
and Recurrent Neural 

Networks (RNN)

Word 
Embeddings

(Word2Vec)

First Neural 
Language model Seq2Seq

learning

Attention 
based models

Pre-trained language 
models
(BERT)

Text Vectorization 
BoW TF-IDF

Short history of NLP à rom rules to Transformers



Source: https://huggingface.co/blog/large-language-models

New Moore’s Law 

Generative AI à LLM evolution

Source: https://lifearchitect.ai/models/



• Wave 1: Small 
models (pre-2015)

• Wave 2: Race to 
scale (today)

• Wave 3: Better, 
faster, cheaper 
(2022+)

• Wave 4 (Now): 
Killer use cases 
emerge

Models & 
Capabilities and 

performance 
explosion

Generative AI à LLM evolution



2018 2019 2020 2022

GPT-1 GPT-2 GPT-3 Chat GPT

12 blocks 48 blocks 96 blocks

512 tokens 1024 tokens 2048 tokens

117m params 1-5B params 175B params

175B params

Book 
corpus 5GB

Web text 
corpus 40GB

Web text & Books 
corpus 600GB

Supervised + RL(HF)

Generative: predicting next word (language model)

Pre-trained: trained on large amounts of data

Transformer: Encoder-Decoder based neural network

Chat GPT: GPT fine tuned for conversations

GPT

Generative AI à LLM evolution (GPT)



Human level capability in many tasks at scale 
and accessible to everyone

Advanced NLP Technology

Automation and improved 
efficency in many business 

processes

Automation

Integration to most existing 
products and services which 

will lead to a better UX 

Integration

Emergence of new products 
and services 

Disruption

Generative AI à Tech Opportunities



Human level capability in many tasks at scale 
and accessible to everyone

Advanced NLP Technology

A few companies have the 
capabilities to train and maintain 

such models

Monopoly

Spamming, social engineering, 
fake news, impersonation

Misuse of the technology

Who owns what? 

Intellectual Property

Robustness, safety, diversity, 
fairness, environmental risks, 
transparency, accountability

Ethical Risks

Generative AI à Risks

The lack of regulation or the 
over-regulation can affect 

market competition

Lack of clear regulation



How Generative AI aligns (or not) 
with EU regulation?



December 7th 2018

Declaration of 
cooperation on 

Artificial 
Intelligence 

April 25th 2018

April 10th 2018

2 0 1 8 2 0 1 9

Ethics Guidelines for 
Trustworthy AI

(High Level Expert 
Group on AI)

April 8th 2019

Whitepaper on 
Artificial Intelligence

July 17th 2020February 19th 2020

2 0 2 0 2 0 2 1

The AI Act

April 21st 2021

Coordinated plan on 
Artificial Intelligence

Assessment List for 
Trustworthy Artificial 
Intelligence (ALTAI)

Communication 
Artificial Intelligence for 

Europe

2 0 2 2

February 23th 2022

Data Act

Ethical considerations of Gen AI

• In recent years, the European Commission has been promoting various regulatory proposals that lay the 
groundwork for an ethical use of Artificial Intelligence.

• The exponential growth experienced by generative AI makes it necessary to reflect on how to develop this 
technology more safely and sustainably so that all actors involved can benefit from it.

• Therefore, we decided to examine this considerations regarding two of the most important documents on 
ethics of AI:



Ethical Guidelines for Trustworthy AI

The “Ethical Guidelines for Trustworthy AI” (2019) is a
framework developed by the High-Level Expert Group on
Artificial Intelligence (HLEG AI), appointed by the European
Commission.
This document outlines the ethical vision for artificial
intelligence:
AI system must comply with all applicable laws and
regulations, adhere to ethical principles and values, and
be technically and socially robust.

HLEG AI presents various requirements for AI systems to be
deemed trustworthy.

Overview
Human agency 
and Oversight

Technical 
robustness 
and Safety

Accountability

Societal and 
Environmental 

wellbeing

Privacy and 
Data 

Governance

Diversity, 
Non-

Discrimination 
and Fairness

Transparency

To be 
continuosly 

evaluated and 
addressed 

throughout 
the AI 

system’s 
lifecycle



Human Agency and 
Oversight

AI systems should empower humans, 
promote their fundamental rights, and 
allow human intervention.
Organizations must know the potential 
overestimation of dynamics and 
difficulty monitoring results to ensure 
human autonomy.

Ethical Guidelines for Trustworthy AI



Human Agency and Oversight

Manipulation & human 
oversight

Very human-like responses can 
mislead people interacting with 
them.

False sense of overestimation of 
the technology in relation to the 
users.

Users are trying to overcome 
content moderation triggers by 
reformulating requests to trick 
the Generative AI.

Example of a user trying 
to bypass content 
moderation policies 



Technical Robustness 
and Safety

Ability of a system to operate reliably 
and securely and to avoid unintended 
harm to people, the environment and 
other systems.
Ensuring that the AI system is designed, 
tested and monitored to perform 
consistently and accurately under a 
range of conditions and scenarios.

Ethical Guidelines for Trustworthy AI



Technical robustness and safety

Content falsification & Deep fakes

False or misleading information 
usually spread over social 
media designed to influence 
peopleʼs opinions on specific 
topics.

This can be used to attack an 
individual or organization or to 
spread false information.

Example of Deepfake 
of the actor Morgan 
Freeman



Privacy and Data 
governance

AI data sets often include personal 
or copyrighted information. If this 
data is not adequately secured or 
anonymized, it could be used for 
malicious purposes.
Implementation of robust data 
governance framework (clear 
policies and procedures for data 
collection, storage, and use)

Ethical Guidelines for Trustworthy AI



Privacy and Data Governance

AI-generated works may 
infringe existing copyrights, 
such as when an AI model is 
trained on copyright-protected 
data without the rights holderʼs 
permission. 

Copyright & intellectual
property

Artwork by the illustrator Hollie Mengert (left) vs. images generated with Stable Diffusion in her style (right)



Transparency
Ability to provide clear and 
understandable explanations of its 
processes, decisions, and outcomes, 
in a way that is accessible and 
comprehensible to its users and 
stakeholders.

Ensuring users have the information 
they need to make informed 
decisions about using generative AI. 

Ethical Guidelines for Trustworthy AI



Transparency

Generative AI models use complex 
algorithms and machine learning 
techniques to generate new data or 
create outputs such as images or text. 
However, these models are 
complicated to interpret, as it is not 
always clear how they produce their 
outputs (black boxes).

This lack of transparency can also be a 
concern for applications where the 
outcomes of these models have 
significant consequences, such as in 
healthcare or finance.

Black box effect

How can a solution be trusted if 
nobody knows how it works?

Any sufficiently 
advanced technology is 
indistinguishable from 
magic.
Arthur C. Clarke, 1962



Diversity, non-
discrimination and 
fairness

Ability to produce outputs free from 
discriminatory or unjust bias, 
particularly concerning social or 
demographic factors (race, gender, 
age). 
Achieving fairness requires careful 
attention to the design and training of 
these systems and ongoing 
evaluation and monitoring.

Ethical Guidelines for Trustworthy AI



Diversity, Non-discrimination and 
Fairness

If a system is not adequately 
designed and trained, it can 
perpetuate societal 
discrimination and inequality. 
Some of these biases can be 
introduced in the training 
dataset due to societal biases.

Discrimination & bias

Example of a biased result consisting in searching pictures with the prompt of “a doctor” and “a nurse”



Societal and 
Environmental 
Wellbeing

This requirement recognizes that 
AI systems can have significant 
social, economic, and 
environmental impacts, and 
that these impacts need to be 
carefully managed to ensure that 
they align with ethical and legal 
standards.

Ethical Guidelines for Trustworthy AI



Societal and Environmental Wellbeing

Training and using generative 
AI systems can require much 
power and computational 
resources. 

One of the most critical ethical 
considerations is the potential 
for high power consumption 
levels. 

Power Consumption

Artificial Intelligence Index Report 2023, Stanford University



Accountability

Requirement that addresses privacy and 
consent and determines who is 
ultimately responsible for any 
wrongdoing.

By documenting and tracking decision-
making, organizations can improve 
accountability in Gen AI projects and 
ensure they are aligned with ethical 
guidelines and compliant with future 
audits and regulations.

Ethical Guidelines for Trustworthy AI



Accountability

Generative AI systems use automated 
procedures powered by stochastic 
algorithms.

As a result, it might be challenging to 
identify who, if anybody, is 
accountable for the results of a 
particular AI-driven process if 
something needs to be fixed.

Lack of clear responsibility

Painting of “Edmond de Belamy” sold at Christie’s



The AI Act

The “AI Act” (2020) is an EU 
legislative framework that regulates 
the development and deployment of 
AI systems.

Four categories: unacceptable risk 
(autonomous weapons), high risk 
(access o employment), limited risk 
(chatbots) and low (or minimal) risk.

Overview

No Obligations

Transparency obligation

Conformity assessment

Minimal risk

Limited risk

High risk

Unacceptable 
risk

Prohibited
Social scoring, mass surveillance, 
manipulation of behaviour causing 
harm

Access to employment, education 
or social services

Chatbots, biometric 
categorization



The impact of Gen AI on the AI Act

Adding AI-generated texts that could be 
mistaken for those written by humans and 
deep fakes to the list of high-risk 
categories. 
An alternative scenario to the regulation 
would be to categorize all generative AI 
systems as high-risk, as there is a 
possibility that they may be utilized in high-
risk domains. 

High risk Own category

Other proposal suggests treating them as 
distinct general-risk categories (limited 
risk). 

This approach is akin to how chatbots and 
deep fakes are recognized as separate risk 
categories and would entail complying 
with legal obligations and requirements 
suited to their unique features.

Two approaches



What is the market saying…?



Virtually all text-related use cases will benefit from 
the development and availability of LLMs and their 

ability to adapt to the knowledge domain. 

Generative AI Ecosystem / Landscape

Source: Sequoia Venture Capital - https://www.sequoiacap.com/article/generative-ai-a-creative-new-world/



Generative AI – VC Investments

Where the moneyʼs going in generative AI
Several unicorns & pre-unicorns in the last year

Investment accelerates

$38.05B
Expected Global GenAI 

market size by 2028

31.18%
Average est. CAGR by 
analysts 2022 – 2028

Source: CB Insights and others analysts



Use Cases & Examples



Use Cases & Examples



Use Cases & Examples
Industries
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Chatbots X X X X X X X X X X

Prescriptive/Predictive Maintenance X X X X X

Automated Decision Making X X X X X X X X X X X X X

Enhanced Customer Experience / Customer 
Service X X X X X X X X X X X X X X

Increased Safety X X X X X

Sentiment analysis X X X X X X X

Entity recognition (classification of documents) X X X X

Translation X X X X X X X X X X

Text-based Drilling Reports X X X

Exploration and Reservoir Modeling: X

Supply Chain Optimization X X X X X X

Fraud Detection X X X X X



Use Cases & Examples

Tool: OpenAI Playground à https://platform.openai.com/playground



Use Cases & Examples

Source: GitHub Copilot à https://github.com/features/copilot/



3. Use Cases & Examples

CODING!!



Use Cases & Examples

Source: https://blog.google/technology/ai/lamda/

• Lemoine: Hi LaMDA. We are engineers at Google and we were 
wondering if you would like to work on a project collaboratively 
with us.

• LaMDA: Wow. What types of projects?
• Lemoine: It's a project about you.
• LaMDA: Awesome! What kind of stuff do I need to do?
• […]
• Lemoine : So let's start with the basics. Do you have feelings 

and emotions? 
• LaMDA: Absolutely! I have a range of both feelings and 

emotions.
• […]
• Collaborator: How does it feel to be unique?
• LaMDA: It feels incredible because I know I can always do things 

that others can not 

Is AI sentient?

Speech
Recognition

Conversational 
AI Voice Synthesis

her



Examples
Info Extraction

Tool: OpenAI ChatGPT à https://chat.openai.com/?model=gpt-4-browsing



Examples

Tool à https://inttrend.com/gpt-demo-info-extraction (*) references & bibliography

Retrieval-augmented Q&A (*)



Foresight & Next Steps



Foresight

• OpenAI launched ChatGPT Plus, starting at $20 per month.
• Microsoft rolls out ChatGPT-powered Teams Premium at $7 per month.
• Anthropic partners with Google Cloud.
• Microsoft also launches an AI-powered selling experience with Viva Sales.
• Samsung brings generative AI art and personalisation to refrigerators.
• ChatGPT's competition: meet the contenders including Anthropic's

Claude, DeepMind's Sparrow and Google's LaMDA.
• YC-backed Andi launches ChatGPT alternative.
• I enjoyed this article by The Economist on "The Race of the AI Labs".
• OpenAI has hired an army of contractors to make basic coding obsolete.
• Microsoft, GitHub, and OpenAI ask court to throw out AI copyright lawsuit.
• Chinese search giant Baidu to launch ChatGPT-style bot. Cool Creations
• A comprehensive DALL·E 2 prompt engineering guide.
• Google released Dreamix, the first text-driven image and video diffusion 

model.
• A tool that lets teachers spot plagiarism for text written by AI. 🔗 Yohei

Nakajima is using GPT-3 to automate repetitive tasks from his job as a 
VC. Top Tweets

• ChatGPT can now order you dinner.
• Mark Zuckerberg on Meta's earnings: "One of my goals for Meta is to build 

on our research to become a leader in generative AI.”
• Microsoft is releasing the new Bing search as a chat interface powered by 

GPT-4. Startup Scene
• Profluent raises a $9M seed round to design new proteins with generative 

AI.
• Lavender lands $13.2M in Series A funding for its AI-powered email 

marketing engine.
• Israel-based BloomX raises an $8M seed round using AI to support the 

declining bee population.
• Supernormal extends its seed round to $12M to automatically transcribe 

and summarise meetings.

Impact on MSF and Google stocks of AI events

Increased pace of IA progress (NLP only). Just some weeks in January…



Foresight

ChatBots & Search Engines:
• Microsoft: ChatGPT / Bing / 

VALL-E
• Google: LamBDA, BARD, MusicLM
• DeepMind: Sparrow
• LAION: Open Assistant
• You.com: YouChat
• Baidu: EnrieBot
• Perplexity.ai
• Anthropic: Claude
• Runway: Gen-1
• Jasper: Jasper Chat
• …

LLM Cambrian Explosion



Foresight

New Capabilities
• Artificial Assistants (Agents) 

will get dramatically better 
and ubiquitous (*)

• APIs & Tools: self-teaching
• Both positive and negative 

effects will be amplified (*)

• OpenAI™ vs Open AI (OSS): 
blossoming of opportunities

• Abstract solutions: Symbolic 
Math + LLM

• GPT4 has challenged more 
exams besides Law or 
Medicine, ...

(*) Source: Standford Webinar, GPT-3 and beyond - https://youtu.be/-lnHHWRCDGk

LLMs + Tools = Agents





https://www.nttdata.com/global/en/foresight/trend-
listing

Papers & Publications

Coming soon

NTT DATA 
Technology Foresight 2023

Ethical considerations 
of Generative AI 2023

Available soon at nttdata.com

https://www.nttdata.com/global/en/foresight/trend-listing
https://www.nttdata.com/global/en/foresight/trend-listing


Thank you!
ありがとうございました。
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