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The Al Debate.

International Conference on Large-Scale Al Risks
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B ical
AT's Large-Scale Risks: Control, Governance, and Ethics

While advanced Al has large beneficial potential that attracts billions in both private and public funding, the academic
community interested in the understanding and mitigation of the technology's large-scale risks, such as enabling
bioterrorism and the loss of human control over the technology, is still tiny in comparison. Addressing this important
global problem requires experts from various disciplines to cooperate on the identification of issues and solutions.
While the academic community has recently experienced growth, it is still largely centered arcund the US and LK,
Moreover, disciplines remain largely disconnected, since they present their work at their specific wvenues, This
academic conference on Al's large-scale risks brings together experts from various disciplines to discuss technical,
social, and philosophical topics around the control, governance, and ethics of advanced Al. Putting a strong emphasis
on the interdisciplinary nature of the topic, the conference will include an interdisciplinary panel discussion on
potential symbiotic effects of interdisciplinary Al risk research.



The two sides of the coin
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The two sides of the coin

Interview

Demis Hassabis on our Al future: ‘It'll be
10 times bigger than the Industrial
Revolution -and maybe 10 times faster’
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Dario Amodei
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Economist

Machines of
Loving Grace'

How Al Could Transform the World for the Better &
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Are these debates new?
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Alan Greenspan, the Federal Reserve chairman, said con

THE NEW YORK TIMES, WEDNESDAY, JULY 12, 2000

Rock Musicians Warn Legislators of Internet Piracy

Call for Licensing of Online Downloading

By The New York Times
WASHINGTON, July 11 — Celebri-
ty and politics collided today on Capi-
tol Hill, as a rock musician joined
online music executives and mem-
bers of the Senate judiciary Com-
mittee to discuss the effects on the

the intellectual property generated
in the United States was “the envy of
the world." Mr. Leahy; who kept an
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Are these debates new?

® Printing Press
O Fear of Information overload
O Fear of job loss
O Widespread “misinformation”

® Calculator
O Students would stop thinking
O Over reliance on machines
O Equity issues

® Computer/mobile/internet
O Allthe above +
O Privacy
O Over-dependance + ...

Math teachers protest
against calculator use

By JILL LAWRENCE

“My older kids don't pay sny s
attentionto an answer being absurd.__shy."

PrET
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Ah, by the way, these technologies (and their tools) changed the world!



Do you mean the world is changing again?

e Education
e Science
e Productivity

e Information

Co-founder of Huggingface hosted
event teaching 9-13-year-olds how
to vibe-code using Lovable

John M.
Baker Hassabis Jumper

“for computational “for protein structure prediction”
protein design”

THE ROYAL SWEDISH ACADEMY OF SCIENCES

- - . - .

5% 46% 75%

(7} Faster {> Code @ More
Coding written fulfilled

https://github.blog/news-insights/research/the-economic-impact-of-the-ai-powered-developer-lifecycle-and-lessons-from-github-copilot/
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Understanding technological changes
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With computers we moved tasks into the digital world & gov
° Ad m i n 2.300.000+ chats
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. Writing/Codin
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° Tea C h | ng ° Citizens and day-to-day life  Digital documents gov.gr
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Then we built software (programs) to solve them




So what is next?



| ets make a “forecast”

Where should we begin?

R
@ © ®
Machines Computers Internet Cloud & Mobile Al Agents
Automated Moved many tasks Connected digital Made software Automate task execution

productivity tasks into the digital world systems always available in the digital world

S——

Answer a question
(with or without web
search)

Draft a document
(multiple iterations)

Code an application
Research a problem
Perform some online

set of actions (make
a reservation)



What is automated task execution in the digital world?

Where should we begin?




What is automated task execution in the digital world?




What is automated task execution in the digital world?




What is automated task execution in the digital world?

Instructions
Feedback

Actions (Q_ Research
Clarification ¢/ Content creation
</> Coding

L1 Computer tasks



The framework | am going to use.

Physical world Digital world

We are still far from
embodied intelligence

Instructions /
Feedback

Al Progress
/

AGI
e Real world is unforgiving \_/ - h peI‘IS

e Data scarcity

e Current models do not Human goals: Actions / Digital tasks to achieve goals e r e
eneralize ificati
9 * Improve quality of life Gl Heamon Q) Research
e Hardware ® Earn money & Content creation
e Safety / trust ¢ Publish more <[5 Coding
¢ Other..

m Computer tasks



Content of the talk

Physical world Digital world

Instructions /
Feedback

Part 2:
1. Whata
impliCations of Al?

Part 1:

\_/ S (in a nutshell)

2. Why pred icti ng the Human goals: Actions/ Digital tasks to achieve goals
implications iS ¢ Improve quality of life Clantisamon Q Research 2. Where Wwe are
. currently at?
very hard and BRI mengy & Content creation y
what we can do e Publish more /
. </> Coding
instead? o diticn.

m Computer tasks

1. Whatis this Al?



Content of the talk

Part 2:
What a
impliCations of Al?

1.

Why predicting the
implications is
very hard and
what we can do
instead?

Physical world

Instructions /

Feedback

Human goals: Actions /

Improve quality of life Clarification

Earn money
Publish more

Other...

Digital world

Digital tasks to achieve goals

Content creation

Part 1:
1. Whatis this Al?

(in a nutshell)

2. Where we are
currently at?

Computer tasks




Lets start with the basics. What is Al?

Intelligent Machines
> Automation of intelligent behavior by computers

Artificial
Intelligence
Machine

. Algorithms that learn from data
Learning The process of “training” models to find patterns

Brain Inspired Neural Networks

Deep Learning Models that learn abstract representations

Text/Image/Audio Generation
“Deeper” Models that sample from representations



Lets start with the basics. What is Al?

Intelligent Machines

Artificial > Automation of intelligent behavior by computers

Intelligence
Machine

. Algorithms that learn from data
Learning The process of “training” models to find patterns

<

Text/|
“Deeq

Where should we begin?

representations

aka



What is this chatgpt thingy?

A modern operating system
“Some software”




Lets take this step by step

® A new kind of Operating System

® That we build tools (programs) around it

Software 1.0 tools
“classical computer”

Calculator
Python interpreter
Terminal

Disk

File system
(+embeddings)

Ferprierdl uevices /v

video

audio

N

H

RAM

context
window

LLM

Ethernet

Browser

Other LLMs




Lets take this step by step

® A new kind of Operating System

® That we build tools (programs) around it

Software 1.0 tools
“classical computer”

Calculator
Python interpreter
Terminal

Disk

File system
(+embeddings)

Ferprierdl uevices /v

video

audio

.

7

RAM

context
window

LLM

N

Ethernet

Browser

Other LLMs

e

\/



What is an LLM? "

~

* Place eggs in a pot and cover with cold water (about 2-3 cm above eggs).

How to Boil a Perfect Egg

* Add a pinch of salt or a splash of vinegar (optional, helps prevent cracking).

* Bring water to a boil over medium-high heat.

: " ) ; * Once boiling, reduce heat to a simmer and start timing:
giant mathematical expression
« & min for soft-boiled,

1701 4 expl{—{wg = [1/{] + exp(—(w; =z, + wg =13 +w3]i]} + wy
s (1AL + expl—(ws & 2y ~ wg ¢ 23 + Wrll))
+wa e (171 +exp{—{(ws»x; +wowem=wy)))+wi)l)
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Q) Encodng
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Cutputs
[shiftad right)

1. A special artificial, brain-inspired neural network (Big mathematical equation)

* 9 min for medium,

s 11-12 min for hard-boiled.

ii ]IE“H7 S " s * ‘When done, transfer eggs immediately to a bowl of ice water for 5-10 minutes.
ol jahitha Gl e AR

+ Gently tap and peel under running water to remaove the shell cleanly.

That samples from text representations (Patterns learnt from written knowledge)

Learnt through large scale training (Lots of GPUs and lots of data)

DN

To automate an intelligent behavior (user — assistant responses, agentic tasks)



Congratulations you just figured out modern LLMs
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Congratulations you just figured out modern LLMs

\

No, not yet. 9 \

and cover with cold water (about 2-3 cm above eggs).

or a splash of vinegar (optional, helps prevent cracking).
ﬂ il over medium-high heat.

e heat to a simmer and start timing:

soiled,

um,

ard-boiled.

r eggs immediately to a bowl of ice water for 5-10 minutes.

/

under running water to remaove the shell cleanly.

1. A special arti I equation)

2. That sample: 2n knowledge)

)
4. To automate an intelligent behavior (user — assistant responses, agentic tasks)

3. Learnt throu



Two extra ingredients

Supervised Fine Tuning

<USER>

Can you write a short introduction about the relevance of the
term "monopsony” in economics? Please use examples related
to potential monopsonies in the labour market and cite relevant
research.

<ASSISTANT>

*Monopsony” refers to a market structure where there is only
one buyer for a particular good or service. In economics, this
term is particularly relevant in the labor market, where a
monopsony employer has significant power over the wages and
working conditions of their employees. The presence of a
monopsony can result in lower wages and reduced employment
opportunities for workers, as the employer has little incentive to
increase wages or provide better working conditions. ..

~100K conversations

® Special data to “force” assistant behavior
® Manually assembling high quality documents

® Very hard and expensive to compose such documents

Reinforcement Learning
with Human Feedback

Write a poem about beer in Shakespeare style

Hark! What light through yonder tankard breaks? O fairest brew, thou golden elixir rare,

It is the ale, the golden nectar bright, Distilled by sun and hand of husbandman,

That doth from humble barley, Thou spring'st from barley fields

0 golden nectar poured in tankard bright, 0 golden brew, thou nectar of the soul,
Thou dost inflame the senses with delight— In tankard bright dost calm the restless heart;

A merry draught to Kindle heart and soul. One sip, and sorrow takes its darkened part.

(BO—~(AD—(CO~(DD

. Model generates samples
Users rank them

Model adapts to users ranking
. Model is more “aligned”

BwN o




OK, so now you have ChatGPT (ersion2022)

But, we still have some issues

-Yeah, other than:
* having to download ~10TB of data, .
* find a cluster of ~6.000 GPUs, pay 12M to train, -

_+ find 100K high quality responses and then align the behavior of the model

ChatGPT

1. The model struggles at complex tasks

LLM

: :




System 1 vs System 2.

Human: "Emily buys 3 apples and 2 oranges. Each
orange costs $2. The total cost of all the fruitis $13.
What is the cost of apples?”

Assistant: "The answer is $3.

\ 4

Human: "Emily buys 3 apples and 2 oranges. Each
orange costs $2. The total cost of all the fruit is $13.

What is the cost of apples? Think step by step

Assistant: "Okay, let's think step by step:

First, find the total cost of the oranges: 2 oranges x
S2/orange = $4.

Next, subtract the cost of the oranges from the total
bill to find the cost of the apples: $13 (total) - $4
(oranges) = $9.

So, the total cost of the apples is $9.

DeepSeck Flips Seript on Al

'-'-1 ™R

Emily buys 3 apples and 2 oranges. Each orange
costs $2. The total cost of all the fruitis $13.
What is the cost of each apple?

solutions

¥ ¥ ¥ ¥ ¥ ¥ v ¥ ¥ Y ¥
Answer: 3

We generated 15 solutions.

Only 4 of them got the right answer.

Take the top solution (each right and short).
Train on it.

Repeat many, many times.




System 1 vs System 2.

Human: "Emily buys 3 apples and 2 oranges. Each
orange costs $2. The total cost of all the fruitis $13.
What is the cost of apples?”

Assistant: "The answer is $3.

\ ¢

Human: “"Emily buys 3 apples and 2 oranges. Each orange
costs $2. The total cost of all the fruit is $13. What is the

cost of apples?“

T

<Assistant is thinking...>

Assistant: "The apples cost $9 in total.
The oranges cost $4 in total, so the apples cost $13 - $4 =

$9."

DeepSeck Flips Seript on Al

i

Emily buys 3 apples and 2 oranges. Each orange
costs $2. The total cost of all the fruitis $13.

th

solution

¥ I v W i | ] .'. F W

Answer: 3

We generated 15 solutions.

Only 4 of them got the right answer.

Take the top solution (each right and short).
rain on it.

any, many times.




OK, so now you have ChatGPT (ersion2022)

But, we still have some issues

-Yeah, other than:
* having to download ~10TB of data,
e find a cluster of ~6.000 GPUs, pay 12M to train,
_+ find 100K high quality responses and then align the behavior of the model

ChatGPT

1. The model struggles at complex tasks

2. The model stillcannot do math (Reasonisabittechnical)

LLM
mam T+ Reasoning

bl
WATHIY




OK, so now you have ChatGPT (ersion2022)

By Quiz Time
Yeei

f
- What is y?

1 (258.5 x 16) + o2 — 340

" B0 (11 x (153 — 97)) — 1600

LW
mam T+ Reasoning

bl
WATHIY




OK, so now you have ChatGPT (ersion2022)

But, we still have some issues

-Yeah, other than:
* having to download ~10TB of data, .
* find a cluster of ~6.000 GPUs, pay 12M to train, -

_+ find 100K high quality responses and then align the behavior of the model

ChatGPT

1. The model struggles at complex tasks

2. The model stillcannot do math (Reasonisabittechnical)

Software 1.0 tools
“clazsical compatar”

Calculator
Python interpreter
Tarminal pr—
LLM
ma T Reasoning Other LLMs

[SE R
i




OK, so now you have ChatGPT (ersion2022)

But, we still have some issues

-Yeah, other than:
* having to download ~10TB of data,
e find a cluster of ~6.000 GPUs, pay 12M to train,
_+ find 100K high quality responses and then align the behavior of the model

ChatGPT

1. The model struggles at complex tasks

2. The model stillcannot do math (Reasonisabittechnical)

3. The model hallucinates (by construction) E’SZQ'Q?Q‘Z.L&ZT;L
Calculator
Python interpreter
Terminal pr—
LLM

ma +Reasoning — Other LLMs

bl
WATHIY




OK, so now you have ChatGPT (ersion2022)

But, we still have some issues
RV

What are 5 popular scientific papers that prove the world is flat.

=

. “The Flat Earth and Astrobiology” by Jeffrey Burton Smith: This paper argues that the theory of a spherical earth contradicts the principles of astrophysics, mcluding the obsarved behavior of celestial
b ies,
“Flat Earth: A Survey and Critique of Beliefs in a Flat Earth" by Willlam Carroll: This paper provides an overview of beliefs in a flat earth, as well as critigues of these beliefs from a sclentific perspective.

"A Hew Physical Model for the Solar System” by Albert Parsons: This paper presents a physical model of the salar system based on a flat earth, which he claims to be supported by observational evidence.

.h.l.-\.!u

"Evidence for a Flat Earth: The Case of Eclipses™ by Mark Sargent: This paper analyzes eclipse data and claims to provide strong evidence against the idea of a spherical earth,

Ln
v

*The Curved Earth Hoax Expased® by Kevin McCloud: This paper provides an analyels of various arguments used to support the concept of a curved earth, such as photosphere cunvature and geodesic ancs,

and concludes that they do not with

BREAKING | BUSINESS

L.awver Used ChatGP1 In Court—And Cited IFake

Cases. A Judge Is Considering Sanctions = | oreruume

By Molly Bohannon, Former Staff. Molly Bohannon has been a Forbes news reporter since 2023.

Published Jun 08, 2023, 02:06pm EDT, Updated Jun 08, 2023, 03:42pm EDT



OK, so now you have ChatGPT uersion 2022,

ChatGPT

But, we still have some issues

-Yeah, other than:
* having to download ~10TB of data,
e find a cluster of ~6.000 GPUs, pay 12M to train,
_+ find 100K high quality responses and then align the behavior of the model

Paripheral davicas WD

1. The model struggles at complex tasks " .
audi
2. The model still cannot do math (Reasonis a bit technical)
Ethamat
3. The model hallucinates (by construction) b BB CPU H H
Calculator - Browser
Python interpreter
Tarminal pre—
LLM
pav  tReasoning ——— | o i
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OK, so now you have ChatGPT uersion 2022,

ChatGPT

But, we still have some issues

-Yeah, other than:
* having to download ~10TB of data,
e find a cluster of ~6.000 GPUs, pay 12M to train,
_+ find 100K high quality responses and then align the behavior of the model

Paripheral davicas WD

1. The model struggles at complex tasks

videa audio
2. The model still cannot do math (Reasonis a bit technical)
Ethamat
3. The model hallucinates (by construction) b BB CPU H H
. . . Calculator — Browser
4. Start forgetting after long discussions hi—" |,
Disk LLM
pav  tReasoning  _—— | o
File system s | conm
sambaddings) *




In a nutshell;

video audio

Software 1.0 tools H H
“classical computer” CPU Ethernet

Calculator

This is a modern LLM e | == | Fewe

v

Disk LLM

It’s a pI‘OdUCt of years of research ey | === | [ conen —— | OtherLLMs

It’s a mix of: Data + Compute (GPUs) + Machine Learning Model + Algorithms
It reproduces text used for training, in order to solve queries (assistant/copilot)
It has many limitations.

Some are solved, some are being solved, some are hard to be solved



Where we are currently at?



A two-wave model analogy.

THOMAS S. KLIHN Revolutionary Science:
ITEIE

(The Breakthrough Period)
Brief periods of paradigm-shifting breakthroughs. Paradigm * )  Normal

STRUCTURE C}F (eg, Transistor ,first TCP/IP protocol) s ene

SCIENTIFIC

EVOLUTIONS i |
RE\ & LLITI(‘* N‘ Normal Science:
* Natie causes anbconseauness | (The Consolidation Period) reodel Model Drift
OF EEVOLUTIONS IN BASIC SCIENTIFIC COMCEPTS
Longer periods of problem solving with newly
established paradigms, working out implications, -
refining methods. Ny Mocel '

(eg Computer, Internet etc)

LR R



A two-wave model analogy.

THOMAS S. KLIHN Revolutionary Science:
ITEIE

(The Breakthrough Period)
Brief periods of paradigm-shifting breakthroughs. Paradigm * )  Normal

STRUCTURE C}F (eg, Transistor ,first TCP/IP protocol) s ene

SCIENTIFIC
REVOLUTIONS

We might have ‘
passed this

Normal Science:

A BRILLIANT. ORIGIMAL AMALYSIS OF THE Model

NATURE CAUSES, AND CONSEQUENCES (The Consolidation Period) Revolution Model Drift
LOF REVOLLITIONS IN BASIC SCIENTIFIC CONCEPTS . . .
Longer periods of problem solving with newly
established paradigms, working out implications, -
. . \ Model '
refining methods. Crisis

(eg Computer, Internet etc)
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A two-wave model analogy.

THOMAS S. KUHN Revolutionary Science: We are probably here

GIE

(The Breakthrough Period)

e . Brief periods of paradigm-shifting breakthroughs.
STRUCTURE OF (eg, Transistor ,first TCP/IP protocol)

SCIENTIFIC
REVOLUTIONS

Paradigm . ’ Normal

Shift Science

| 1 X

Normal Science:

A BRILLIANT, ORICIMNAL AMALYSIS OF THE . . .
NATuRE CAuses anpconseauness | (The Consolidation Period) R Model Drift
LOF REVOLLITIONS IN BASIC SCIENTIFIC CONCEPTS . . .
Longer periods of problem solving with newly
established paradigms, working out implications, \ -
refining methods. Mocel ‘

(eg Computer, Internet etc)

LR R



A two-wave model analogy.

| would say over here

THOMAS S. KLIHN Revolutionary Science:
ITEIE

(The Breakthrough Period)
Brief periods of paradigm-shifting breakthroughs. Paradigm * ) | Normal

STRUCTURE C}F (eg, Transistor ,first TCP/IP protocol) s ene

SGIENNEI@ _ .
REVOLUTIONS | |

Normal Science:

A BRILLIANT, ORICIMNAL AMALYSIS OF THE . . .
NATuRE CAuses anpconseauness | (The Consolidation Period) R Model Drift
LOF REVOLLITIONS IN BASIC SCIENTIFIC CONCEPTS . . .
Longer periods of problem solving with newly
established paradigms, working out implications, \ -
refining methods. Mocel ‘

(eg Computer, Internet etc)

LR R



Where we are & where are we heading?

e Technology is pretty much established GPT-0SS 208 (2025) e N "

Vocabulary size of 200k

o Mostly efficiency breakthroughs 1
o Yesthereis Fable and GPT 5.6, but for 99% of o
people the difference is not clear

FeadForward (SwiGLLU) module

Figure 2: A side-by-side comparison between gpt-oss-20b and GPT-2 XL 1.5B.

https://magazine.sebastianraschka.com/p/from-gpt-2-to-gpt-oss-analyzing-the



Where we are & where are we heading?

e Technology is pretty much established

e We are running out of things to scale

https://arcprize.org/blog/oai-03-pub-breakthrough
https://techxplore.com/news/2024-06-ai-gold-chatbot-human-written.html
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Where we are & where are we heading?

e Technologyis pretty much established LLM training datasets are growing
Datasets used to train key machine learning models have rapidly increased in size since 2017.
e We are running out of things to scale moer ofordsin et o
"o
10T parameters)

o Datal

OpenAl's
ot GPT-4
@

OpenAl's
GPT-3
(1758

ete icati
parameters), Publication date

2018 2019 2020 2021 2022 2023 2024

https://arcprize.org/blog/oai-03-pub-breakthrough
https://techxplore.com/news/2024-06-ai-gold-chatbot-human-written.html
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Where we are & where are we heading?

The amount of compute labs have has 3x in a year

e Technology is pretty much established [ cprs |
Energy Training Datacentre Capacity (Indexed =100)
. . 100 OpenAl
e We are running out of things to scale
20 XAl
o Data .
Meta
o Compute u . Anthropic
0 4Q22 1Q23 2Q23 3Q23 4Q23 1Q24 2Q24 3Q24 4Q24 1Q25 2Q25 3Q25

https://arcprize.org/blog/oai-03-pub-breakthrough
https://techxplore.com/news/2024-06-ai-gold-chatbot-human-written.html
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Where we are & where are we heading?

e Technology is pretty much established

e We are running out of things to scale

DeepMind and OpenAl models solve
maths problems at level of top
students

For the first time, large language models performed on a par with gold medallists in the
International Mathematical Olympiad.

o Datal
o Compute [

o Inference time (think longer)

https://arcprize.org/blog/oai-03-pub-breakthrough
https://techxplore.com/news/2024-06-ai-gold-chatbot-human-written.html
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Where we are & where are we heading?

Technology is pretty much established

We are running out of things to scale

o Data [«
o Compute [«

o Inference time (think longer)

https://arcprize.org/blog/oai-03-pub-breakthrough

https://techxplore.com/news/2024-06-ai-gold-chatbot-human-written.html
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Where we are & where are we heading?

e Technology is pretty much established

e We are running out of things to scale
o Datal
o Compute [
o Inference time (think longer) -

o New? (There are good canditates)

https://arcprize.org/blog/oai-03-pub-breakthrough
https://techxplore.com/news/2024-06-ai-gold-chatbot-human-written.html
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Where we are & where are we heading?

e Technology is pretty much established

e We are looking for new things to scale

The Breakthrough Period




Where we are & where are we heading?

e Technology is pretty much established

¢ \Wearelookingfornewthingstoscale S O

e \We now have models for different tasks Google Gemini-2.5-  $2.50 $15.00 1,000k 65k 1,456
Pro

o Open/closed source OpenAl 03 $1000  $4000 200k 100k 1444

o Different pricing OpenAl gpt-40 $250  $10.00 128Kk 16k 1,443

OpenAl gpt-4.5 $7500  $15000 128k 16k 1,439

o Different capabilities
xAl Grok-3-Preview $3.00 $15.00 131k n/a 1,409

https://research.aimultiple.com/llm-pricing/



Where we are & where are we

e Technology is pretty much established

e We are looking for new things to scale

e \We now have models for different tasks

e We now build Al Applications
o Agentic applications.
o Forcollaboration & task automation.

o Using expertise injection

First, where do you want to
go?

You'll get custom recs you can save and turn into an itinerary.

CO\ Choose a city or town )

Hey, I'm Layla, your personal travel agent

Tell me what you want, and I'll handle the rest: flights, hotels, itineraries, in seconds.

Help me plan a budge

Create a new trip Inspire me where to go Build a road trip Plan a last minute getaway

Not sure where to start? See how it works -



Where we are & where are we heading?

e Technology is established
e Scaling dimension (more is better)

e Different model per task

e New applications for task automation

The Breakthrough Period

The Consolidation Period




Where we are & where are we heading?

e Technology is established
e Scaling dimension (more is better)

'+ Differentmodelpertask
e New applications for task automation

o Startfiguring out the implications

The Breakthrough Period

The Consolidation Period




Content of the talk

yd

Part 2:
1. Whata
impliCations of Al?

2. Why predicting the
implications is
very hard and
what we can do
instead?

Physical world

Human goals:

Improve quality of life
Earn money
Publish more

Other...

Digital world

Instructions /
Feedback

Part 1:
1. Whatis this Al?

\_/ S (in a nutshell)

Actions / Digital tasks to achieve goals

Clarification Bl Research 2. Where we are
currently at?

&' Content creation
<[> Coding

m Computer tasks



Capability and impact. Two different things.

“Frontier models have reached or
exceeded human-level expertise on
cognitive tasks, thus we are on the
threshold of AGI, so we need to study
consequences”



Capability and impact. Two different things.

“Frontier models have reached or
exceeded human-level expertise on
cognitive tasks, thus we are on the
threshold of AGI, so we need to study
consequences”

Simplified:

“Models are getting so good that they
will surpurs human intelligence on all
tasks, so we need to start studying
what will happen”



Capability and impact. Two different things.

“Frontier models have reached or
exceeded human-level expertise on
cognitive tasks, thus we are on the
threshold of AGlI, so we need to study
consequences”




Capability and impact. Two different things.

“Frontier models have reached or
exceeded human-level expertise on
cognitive tasks, thus we are on the
threshold of AGI, so we need to study

consequences”

Digital tasks to achieve goals
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(exams / coding / reasoning / tasks)
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Capability and impact.

“Frontier models have reached or
exceeded human-level expertise on
cognitive tasks, thus we are on the
threshold of AGI, so we need to study

consequences”

Digital tasks to achieve goals

Q
4
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|

Research

Content creation

Coding

Computer tasks

Societal impact

(jobs / inequality / GDP / welfare)

- Benchmark performance

(exams / coding / reasoning / tasks)
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Capability and impact.

Societal impact
(jobs / inequality / GDP / welfare)

I

{ Sector / macro productivity ]

[

[ Firm-level performance

Productivity through automation

[ Usable products }

Benchmark performance
(exams / coding / reasoning / tasks)




Capability and impact.

The higher we go, the
less clear the evidence
becomes

A

Societal impact
(jobs / inequality / GDP / welfare)

Sector / macro productivity

Firm-level performance

e

Productivity through automation

1

[ Usable products ]

—]

Benchmark performance
(exams / coding / reasoning / tasks)




Capability and impact.

How Al assistance impacts coding speed and skill formation

Al assistance: treatment effect on
ding spead and knowladge scora development
interactions

Aodas of Al uaase
Modes of Al usage High skl

Lo skill
developmant
interactions

https://www.anthropic.com/research/Al-assistance-coding-skills

v2.1.19

Welcome back Jarek!

Tips for getting started

Run /init to create

a CLAUDE.md file with instructions for Claude

7 Artificial Analysis
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Good evidence —»

Societal impact
(Jobs / inequality / GDP / welfare)

|
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| |

Sector / macro productivity
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===l

Firm-level performance

@

S 0 b

Productivity through automation

T
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Usable products
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Benchmark performance
(exams / coding / reasoning / tasks)




Capability and impact.

Laggards

Stagnating E Scaling Future-built

- © @
e @ Phase of Al use among organizations
2024 GS"’D C m) Q@ C 4%> using Al in 2025

i e ny nEs
Cumulative share —
of companies 2025 average

o~

f BFFXAI 2025
2024 average maturity score?

0 25 50 75 100

| Fully scaled: Al has been
ed across organization
| Scaling: Growing the

deployment/adoption of
Al across organization

Efficiency gains are strong, but revenue impact lags - Piloting: Implementing
Al for a first use case in

the business

Globally, Al continues to deliver clear improvements in efficiency; however,
the financial returns of this technology are being felt much more
slowly. While 74% of organisations surveyed hope Al will grow revenue,

only 20% can currently demonstrate measurable impact. This gap shows

} ) ) ) a9 Experimenting: Any use
where many initiatives are stalling. Boards are asking what Al drives :
or early testing of Al

beyond just efficiency, and which new offerings and service models it can
unlock.
Al Experiments i ccess STRUCTURAL Enterprise
(P 2d DEPLOYMENT GAP Deployment

* governance, (Only a minority

+ infrastructure, scale successfully)

» regulatory readiness

+ operational execution

60-80% of Al initiatives stall

in this transition

fully deployed and integrat-

Conflicting evidence ——

Good evidence —»

Societal impact
(jobs / inequality / GDP / welfare)

Sector / macro productivity

Firm-level performance

N N

Productivity through automation

| J

Usable products

. |

Benchmark performance
(exams / coding / reasoning / tasks)




Capability and impact.

Societal impact
(jobs / inequality / GDP / welfare)

== BBC

Ford rehires human engineers after Al fails to match quality
checks

Ford says it has hired back some human engineers after Al failed to match their skills
and experience. In a bid to reap the benefits of the...

Sector / macro productivity

1 week ago

il i . Semin ™, s st ST

Cumulative share NG Epa
of companies 2025 average FI.I“Y scaled: Al haS been
| fully deployed and integrat- . . . .
- ed across organization Conflicting evidence —— Firm-level performance
| BFFxAI 2025 :
2024 average maturity score? Scaling: Growing the
0 25 50 75 100 deployment/adoption of
Al across organization
Efficiency gains are strong, but revenue impact lags - Piloting: Implementing
Globally, Al continues to deliver clear improvements in efficiency; however, Al for a first use case in

the financial returns of this technology are being felt much more the business PrOdUCtiVity through automation

slowly. While 74% of organisations surveyed hope Al will grow revenue,

only 20% can currently demonstrate measurable impact. This gap shows . . - 4
. ) ) 32 Experimenting: Any use
where many initiatives are stalling. Boards are asking what Al drives :
or early testing of Al

beyond just efficiency, and which new offerings and service models it can

unlo Good evidence —» Usable products

STRUCTURAL Enterprise ) i
DEPLOYMENT GAP Deployment
* governance, (Only a minarity

infrastructure, scale successfully)

» regulatory readiness

+ operational executi

— ""‘“’j Benchmark performance
60-80% of Al initiatives stall

inthis transhion (exams / coding / reasoning / tasks)




Capability and impact.

Societal impact
(jobs / inequality / GDP / welfare)

No clear way to
measure (yet)

Laggards

Sector / macro productivity

Stagnating E Scaling

2025 @ |, 46% @
1 M @ Phase of Al use among organizations
2024 GS"’D @) C@ C 4%> using Al in 2025

i e ny nEs
Cumulative share —
of companies 2025 average
|

o~

f BFFXAI 2025
2024 average maturity score?

0 25 50 75 100

| Fully scaled: Al has been
fully deployed and integrat-

cawnsognaon CoNflicting evidence —— Firm-level performance

| Scaling: Growing the
deployment/adoption of
Al across organization

30 Piloting: Implementing
Al for a first use case in

Globally, Al continues to deliver clear improvements in efficiency; however, the business Productivity through automation

the financial returns of this technology are being felt much more

Efficiency gains are strong, but revenue impact lags

slowly. While 74% of organisations surveyed hope Al will grow revenue,

only 20% can currently demonstrate measurable impact. This gap shows . . - 4
: : : : 32 Experimenting: Any use
where many initiatives are stalling. Boards are asking what Al drives :
or early testing of Al

beyond just efficiency, and which new offerings and service models it can

unlo Good evidence —» Usable products

STRUCTURAL Enterprise ) X
DEPLOYMENT GAP Deployment
* governance, (Only a minority

e"';""'““““j Benchmark performance
60-80% of Al initiatives stall ’ ‘
(exams / coding / reasoning / tasks)

in this transition

Al Experiments Pilot Success




Societal impact l

ImpaCt needS foundatiOnS nOt FOMO [ (jobs / inequality / GDP / welfare)

| M-

[ Sector / macro productivity }

For true impact, each step needs good foundations.
Otherwise it is hype driven by FOMO (and Al Psychosis). ﬂil

[ Firm-level performance
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Date %} star-history.com




Societal impact l

ImpaCt needS foundatiOnS nOt FOMO { (jobs / inequality / GDP / welfare)

| M-

[ Sector / macro productivity }

For true impact, each step needs good foundations.
Otherwise it is hype driven by FOMO (and Al Psychosis). [gl

[ Firm-level performance

Interest over time ©

Worldwide - Past 3 months —_—

Productivity through automation

100

60 —[ Usable products l

® L Benchmark performance

¢ (exams / coding / reasoning / tasks)

March April May




Ok, so, will autonomous agents replace humans on most economic tasks?

N

1. Augmentation Phase
ongoing through the late 2020s

—y—

2. Substitution Phase
late 20205 to mid-2030s

l

3. Autonomous Phase
mid-2030s onward

1. Augmentation Phase

Al assists human workers
Automates repetitive digital tasks
* Humans still decide and supervise

2. Substitution Phase

* Al takes over full workflows
* Replaces some humanroles
* Humans handle exceptions and strategy

3. Autonomous Phase

* Al agents plan and act independently
 Systems coordinate with minimal humans
* Humans set goals, limits, and governance



First, we have the augmentation

Physical world Digital world

"w Instructions /

1. Augmentation Phase Feedback

ongoing through the late 2020s

Al assists human workers ‘\/

. . . Human goals: . Digital tasks to achi |
Automates repetitive digital - o ot e b
tasks e Improve quality of life e o Bl Rescarch
Humans still decide and T SEHRey BB Contentcreation
Supervise e Publish more (/) COding

e Other...
D Computer tasks



Then, substitution due to better models

Better models!

, ﬁ |

1. Augmentation Phase Physical world Digital world

ongoing through the late 2020s
", ) Higher-capability models
Goals / .
constraints ) - .: \.
Autonomous
execution loop:
2. Substitution Phase - i
reasoning /
late 2020s to mid-2030s tool use /
€----o--- . self-correction
Human goals: Results /
e Improve quality of life (esi);f:t’:;:):ZIy) Digital tasks to achieve goals
® Earn money O\ Research
Th e AS S U m pt I O n : ¢ Publish more f Content creation
Models better/faster at reasoning, & B cocing

thus they replace decision makers. B cComputer tasks



Then, substitution due to better models

“I think that if you work as a radiologist, you are like Wile
E. Coyote in the cartoon. You're already over the edge of
the cliff, but you haven't yet looked down. There’s no
ground underneath. People should stop training
radiologists now. It's just completely obvious that in five

1. Augmentation Phase
ongoing through the late 2020s

- years deep learning is going to do better than
l radiologists.”
Nov 24, 2016
2. Substitution Phase
late 2020s to mid-2030s
. As of May 2026, the demand for radiologists is at an all-time high,
ith job growth expected to rise 9% through 2034 —significantly
aster than the average for all occupations. Contrary to predictions a

The Assumption: decade ago that Al would make radiologists obsolete, Al has instead
Models better/faster at reasoning, become an essential tool that “supercharges” radiologists by handling
thus they replace decision makers. igh-volume tasks, leading to increased productivity and higher

salaries, which reached an average of $571,000 in 2025. @ Fortune +2




Then, substitution due to better models

1. Augmentation Phase
ongoing through the late 2020s

2. Substitution Phase
late 2020s to mid-2030s

The Assumption:
Models better/faster at reasoning,
thus they replace decision makers.

\

On April 8, 2026, Sam Altman confirmed that Codex CLI had reached 3 million weekly active users.
The growth trajectory since the beginning of 2026 has been steep:

GPT-5.5, released in April 2026, sets a high-water mark for Al,

i achieving expert-level reasoning that outperforms previous models and
Apr.8,26 often rivals senior-level human performance in coding and technical
3 Mio.

2Mio tasks. It excels in speed,, reducing 12 hours of human expert work to

just 10 minutes, changing the cost dynamics of Al
USGge. ~ MindStudic +4

Source: £ { gradually.ai

Software engineering job openings soar

E5000 4

60000 4

55000 4

Dpen moles

https://www.businessinsider.com/ai-isnt-killing-software-coding-jobs-booming-trueup-2026-4



And finally, full autonomy

-
1. Augmentation Phase Physical world Digital world
ongoing through the late 2020s X
Autonomous AGI entities
L
ﬁ Objectives / /
0 guardrails /
- governance Autonomous
a 5| __________ operating loop:
| \ /| planning /
H i - optimization /
2" SUbSt FtUtIDn Phase ° Governance Board execution /
- Oversight « Values » Accountability self-correction /
late 2020s to mid-2030s coordination
é __________
Reports /
Human governance: aUd't.s ' Autonomous digital operations
exceptions
™ e Set high-level objectives Eé Smart contracts
® Governance & oversight & 1ok
3. Autonomous Phase Bl Toiengovemancs
® Alignment & accountability
mid-2030s onward &% Digital workflows
l @ Rare intervention / exceptions
o s é']'g Algorithmic decision systems



And finally, full autonomy

Huge uncertainty for such predictions.
.

1. Augmentation Phase
ongoing through the late 2020s

[

® T10vyearsinAlyearsisalmostahuman century
y O New best model every 2 months

® Current models work best on verifiable tasks

2. Substitution Phase O Egbest models are coding models
late 20205 to mid-2030s
® Architectural breakthroughs are needed
l O Solve continuous learning
O Solve long term planning
3. Autonomous Phase O Solve memory

mid-2030s onward

® What fuels these autonomous entities?



Open moles

A more naive way of looking at this.

Software engineering job openings soar

5000 {
60000 4
55000 4
50000 4
45000

0000 4

Software gets ~x% cheaper
- Requirements gathering
- Prototyping
- More productive engineers

VWith Great Substitution, Comes Great Augmentation

For every job at-risk of substitution, there are other jobs that stand to benefit

High Exposure to Al Substitution

6.6

6.4

6.2

6.0

Displacement Score
o

Telephone

\":4:-!~ man S>ac

Operators

Insurance
Claims Clerks

Bill Collectors

hs Glob

Billing Clerks

Telemarketers

\

More likely to
& be substituted

Payroll Clerks

by Al

Legal

Assistants

Procurement

Clerks

Proofreaders

Word
Processors

High Exposure to Al Augmentation

6.6

6.4

6.2

6.0

58

56

Augmentation Score

https://a16z.com/the-ai-job-apocalypse-is-a-complete-fantasy/

Managers

Industrial Production

More likely to
be augmented ——>

by Al

Specialists

Airfield Opers

Lawyers

First-Line
Supervisors

Physicians
& Surgeons

Chief

Executives




Lets look at the data:
The actual problem with the labour market.

New job starts among workers age 22-25 in occupations with high and no Al exposure
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Figure 7: New job starts among workers age 22-25 in occupations with high observed
exposure and no Al exposure, Current Population Survey

The top panel shows the percent of young workers starting new jobs in high vs. no exposure
occupations. The bottom panel measures the gap between these two series in a difference-in-
differences framework.

https://www.anthropic.com/research/labor-market-impacts

The real question:
What does this
mean for
education?



The expectation loop & the economics of Al

1. Benchmark

2 AGI narrative
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The expectation loop & the economics of Al

1. Benchmark

2 AGI narratwe

4, Valuation

Technology bubble? Almost certainly not.
Valuation bubble? | do not have an answer.



Some problems with the expectation loop

@ Bloomberg.com
https://www.bloomberg.com » news » articles » ai-codin...

Raises at 503$ Al Coding Startup Cursor Plans New Model to Rival ... ®

Mar 19, 2026 — Cursor has also been in talks to raise a new round of financing at a roughly $50 billion

valuation, Bloomberg News reported this month. Read more

Composer 2 includes our first continued pretraining run + Kimi.ai @

and scaled reinforcement learning ; ' '
Congrats to the @cursor ai team on the launch of Composer 2!

Model Terminal-Bench 2.0 score _— . . .
We are proud to see Kimi-k2.5 provide the foundation. Seeing our model

ke e — integrated effectively through Cursor’s continued pretraining & high-

Composer 2 61.7

compute RL training is the open model ecosystem we love to support.
Opus 4.6 580 I

Opus 4.5 521 Note: Cursor accesses Kimi-k2.5 via @FireworksAl HQ ' hosted RL and
—— inference platform as part of an authorized commercial partnership.

Composer 1.5

Trains their in-house Its fine-tuned Kimi k2.5
model to rival big labs Moonshot is valued at ~4.3B



Where the problems begin.

Physical world Digital world

¢

Instructions /
Feedback

o
‘8§ | ® | s

What about the
problems here

B, == happens

Human goals: Actions / Digital tasks to achieve goals h e r e
* |mprove quality of life NETneRHon Q Research
* Earnmoney &  Content creation

® Publish more / -
<> oding

e Other..
D Computer tasks



Where the problems begin.

1. Benchmark

TN\
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Where the problems begin.

1. Benchmark
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Where the problems begin.

Physical world

6. Chips / data centers / talent

Reuters
hitps_/fwww_reuters.com » markets » commodities » us-...

US Al boom faces electric shock®

— Big Tech's race to dominate artificial intelligence may soon hit a nasty road bump as
ricity grids struggle to keep pace with the ...

n Nature
hitps:/Awww.nature.com » News

Boycott of major Al conference exposes a growing US— .0

Apr 14, 2026 — Boycott of major Al conference exposes a growing US—China divide. China-based

researchers make up more than half of all lead authors at NeurlPS. Read more

WS
hitps:/fwww wsj com » tech ; spacex-google-in-talks-to. ..
SpaceX and Google Are in Talks to Launch Data Centers ...0
18 — Alaunch deal would put the two companies in parinership as ear up fo
al data centers, an unproven technology that SpaceX ... Read more

Financial Times
hitps-iiwnwwe ft.com > ... » Asia-Pacific economy : China
Nvidia Al chip sales to China stalled by US security review®

— Nvidia's sales of H200 Al chips to China are still awaiting final approval from

Washington nearly two months after Donald Trump greenlit ... Read more
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Where the problems begin.

1. Benchmark
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2. AGI narrative
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Ownership and inequality

Argument: NVIDIA makes tone of money, thus impact is already here

Nvidia’s 2025 revenues of $130 billion

are not far off from the $126 billion GDP

of Ethiopia, the second most populous .

African nation. What makes this compar- Is this due to TeChnOlogy?
ison intriguing is that Nvidia's revenues
were generated by 36,000 employees,
resulting in a contribution of $3.6 million
per employee; Ethiopia's 2025 GDP was
produced by a labor force of 55 million,
resulting in $2,300 per worker. This mind-

Or ownership (and influence)?
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Argument: NVIDIA makes tone of money, thus impact is already here
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African nation. What makes this compar-
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were generated by 36,000 employees,
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Ownership and inequality The Al supply chain

Argument: NVIDIA makes tone of money, thus impact is already here .

Chips AMDQ1 ASML

Nvidia's 2025 revenues of $130 billion NVIDIA

are not far off from the $126 billion GDP
of Ethiopia, the second most populous
African nation. What makes this compar-

— = Hypothetical questions:
ison intriguing is that Nvidia's revenues Cloud ] . 0
were generated by 36,000 employees, Or Ownership (and influence)’? Q1 : What is the % of these
| companies in the stock market?
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Ownership and inequality The Al supply chain

Argument: NVIDIA makes tone of money, thus impact is already here

Nvidia’s 2025 revenues of $130 billion
are not far off from the $126 billion GDP
of Ethiopia, the second most populous
African nation. What makes this compar-
ison intriguing is that Nvidia's revenues
were generated by 36,000 employees,
resulting in a contribution of $3.6 million
per employee; Ethiopia's 2025 GDP was
produced by a labor force of 55 million,
resulting in $2,300 per worker. This mind-

Market Summary > NVIDIA Corp
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Reuters
htip /ww_reuters.com » busi » energy

White House scrambles for gas-price relief as Iran war ... 0
3 ) — ___ prices even higher this summer. Energy prices have spiked since Iran cut off

Politico
hitps:/fwww._politico.com > news » 20

; Reuters
res Ll]l'l ’ hitps/Awww reuters.com : business ; media-telecom > c...

China's Huawei hypes up chip and computing power plans ...®

5 > — The announcement broke years of secrecy about its chips business and co

stakes in the U.5.-5ino for tech suprem:
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Ownership and inequality

Argument: NVIDIA makes tone of money, thus impact is already here

Nvidia’s 2025 revenues of $130 billion
are not far off from the $126 billion GDP
of Ethiopia, the second most populous
African nation. What makes this compar-
ison intriguing is that Nvidia's revenues
were generated by 36,000 employees,
resulting in a contribution of $3.6 million
per employee; Ethiopia's 2025 GDP was
produced by a labor force of 55 million,
resulting in $2,300 per worker. This mind-

Is this due to Technology?

Or ownership (and influence)?

Question 1:
Who owns the technology and who gets access?

US lifts restrictions on Anthropic’s powerful Al models Fable
and Mythos

Al firm says it will begin restoring access to Claude Fable 5 and Mythos 5 after the

Anthropic's Claude Fable 5 and Mythos 5 Al suspended over
security fears

Anthropic's Claude Fable 5, released publicly this week, sparked concerns about
cybersecurity and hacking.

Honestly at this point, the bottleneck
does not feel to be something
technical.

| am the bottleneck. Me ,my cognitive
limitations, and my salary that | can't
afford 5 Claude max subscriptions.

| can empty my to-do lists in a night, |
can build anything | want.

| am only limited by the quality of the
high level abstract ideas | generate.

7:52 y.u. v

removal of export controls.



Ownership and inequality

Argument: NVIDIA makes tone of money, thus impact is already here

Nvidia's 2025 revenues of $130 billion
are not far off from the $126 billion GDP
of Ethiopia, the second most populous
African nation. What makes this compar-
ison intriguing is that Nvidia's revenues
were generated by 36,000 employees,
resulting in a contribution of $3.6 million
per employee; Ethiopia's 2025 GDP was
produced by a labor force of 55 million,
resulting in $2,300 per worker. This mind-

Is this due to Technology?

Or ownership (and influence)?

Question 1:
Who owns the technology and who gets access?

Question 2:
Who aligns the aligners & who regulates the regulators?

B Once an Al systermn exceeds human-level intelli-
gence, if granted the capability of self-improve-
ment it could set its own goals that may conflict
with those of humans. This creates an alignment
problem: the challenge of designing a system
with objectives that remain stable and human-
compatible even as the system undergoes radi-
cal self-modification and acquires power far
beyond that of human capabilities.

BBC

https://iwww.bbc.com » news » articles

Judge rejects Pentagon's attempt to 'cripple’ Anthropic
Mar 26, 2026 — A federal judge told the government it could not immediately enforce a ban on
Anthropic's tools.

Anthropic

hitps:/fwww.anthropic.com > news » where-stand-depar...  }

Where things stand with the Department of War

Mar 5, 2026 — Yesterday (March 4) Anthropic received a letter from the Department of War confirming
that we have been designated as a supply chain risk to ... Read more

A\

OpenAl
@ P

https://openai.com » index > our-agreement-with-the-de...

Our agreement with the Department of War

Mar 2, 2026 — Yesterday we reached an agreement with the Pentagon for deploying advanced Al
systems in classified environments, which we requested they also ... Read more



Wrapping up. Why forecasting the impact of Al is hard

1. Trends lean towards augmentation -> Productivity Gains from New Tech Can Take Tin..
Cheap software + more digitalization -

2. No striking productivity gains (firm level, not
worker level). These will show during
consolidation and mass augmentation.

3. Physical boundaries should be considered.

4. No evidence of a significant job market shift
(yet)

5. Revenue and valuation might be weak
predictors.

https://a16z.com/the-ai-job-apocalypse-is-a-complete-fantasy/



And at the end, it might be a choice and not a prediction.

“The question is not what Al will do to us, but what we
are going to do with Al”,

Erik Brynjolfsson, Stanford economist.

https://observer.com/2026/04/stanford-erik-brynjolfsson-ai-labor/


https://observer.com/person/erik-brynjolfsson/

A quick summary

Al is not magic. It is a combination of data, compute and smart algorithms
The core technology is somewhat established. We now build upon it.

Do not mess capability with impact. Al progress is real. Impact is uneven.
Productivity gain need systems. Not models.

Full automation is not yet predictable. We are at early augmentation.
Cheap software might create more digital job, not less

Ownership may matter as much as capability

Forecasting the impact of Al is very hard. It takes time and society adopts.

The future is not only predicted. It is also designed.



Thank you for the attention ©

e filotas.theodosiou@yvives.be

) nttps://github.com/FilTheo

@ https://www.linkedin.com/in/filotas-theodosiou/ ¥ hogeschool

https://filtheo.github.io/ Vlves
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