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A brief history of
Artificial Intelligence



Alan Turing




Turing, A.M. (1950). Computing machinery and intelligence. Mind, 59, 433-460.

COMPUTING MACHINERY AND INTELLIGENCE

By A. M. Turing

1. The Imitation Game

[ propose to consider the question, "Can machines think?" This should
begin with definitions of the meaning of the terms "machine" and "think."
The definitions might be framed so as to reflect so far as possible the
normal use of the words, but this attitude 1s dangerous, If the meaning of
the words "machine" and "think" are to be found by examining how they
are commonly used 1t 1s difficult to escape the conclusion that the meaning
and the answer to the question, "Can machines think?" 1s to be sought in a
statistical survey such as a Gallup poll. But this 1s absurd. Instead of




GOFAI (Good Old Fashioned Al” 1957-2000)

 Kennis vergaren met logica (ALS... DAN....)

 Scheiding lichaam & geest —> hardware & software

e Kennis over het brein Is niet relevant

 Nadruk op redeneren, probleemoplossen, schaken, ....
(zaken waar mensen niet zo goed in zijn)



Kennis in ALS-DAN regels
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ALS naar buiten DAN check weersverwachting

M ALS weersverwachting is regen DAN neem paraplu mee
» ALS het regent DAN open paraplu



Voor- en nadelen

+ EXpliciete kennisrepresentatie maakt interventies eenvoudig
+ Gemakkelijk uit te breiden of aan te passen

- Interactie is niet robuust

- Geen flexibiliteit

- In de praktijk enkel toepasbaar op een zeer nauw gedefinieerd domein



New Al (1988-2016)

Kennis vergaren door voorbeelden (machine learning)
Lichaam = geest === hardware = software

Kennis over het brein Is relevant

Nadruk op waarnemen, motoriek, ...
(zaken waar mensen goed in zijn)



Patroonherkenning




Hoe herkent een computer een hond?




A very brief history
of neural networks
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McCulloch-Pitts Neurons (1947)
Perceptron (1957)
Multilayer Perceptron (1988)
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19805-ERA NEURAL NETWORK

Hidden
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Links carry signals
from one node
to another, boosting
or damping them
according to each
link's 'weight'.

DEEP LEARNING NEURAL NETWORK

Multiple hidden layers
process hierarchical features
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Deep Learning (2012)

Convolutional Neural Network

Samoyed (16); Papillon (5.7);
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lllustration by Joost Swarte, October 6, 2017, MIT Technology Review



Generative Al / Chat GPT



Why do many people think that Mark Rutte deserves the Nobel peace prize?

Mark Rutte is the Prime Minister of the Netherlands and has been in office since 2010. He is
known for his leadership during challenging times, such as the COVID-19 pandemic, and for
his efforts to promote peace and stability in Europe.

One reason why many people think that Mark Rutte deserves the Nobel peace prize is his
role in promoting unity and cooperation among European Union member states during the
COVID-19 pandemic. Rutte played a key role in negotiating the EU's COVID-19 recovery
package, which provided financial assistance to member states that were hit hard by the
pandemic. His leadership helped to overcome differences and ensure that all member states
received the support they needed.



Another reason is his commitment to peace and stability in Europe. Rutte has been a strong
advocate for the European Union and has worked to strengthen the union’s institutions and
promote its values. He has also been a vocal opponent of populism and nationalism, which
he believes can undermine the stability of the EU and lead to conflict.

Furthermore, Rutte has been involved in efforts to promote peace and stability in other parts
of the world. For example, he has played a role in the negotiations between the Colombian
government and the Revolutionary Armed Forces of Colombia (FARC) to end the long-
standing conflict in the country.

Overall, Mark Rutte's leadership and commitment to promoting peace and stability in
Europe and beyond have made him a strong candidate for the Nobel peace prize, and many
people believe that he deserves this honor.



Hoe werkt het?



Word embeddings

 Computers werken enkel met getallen, niet met woorden

 Daarom vertalen we woorden in (reeksen van) getallen:
zogenaamde word embeddings

Cursief woord: de getallen, niet het woord.



De rekenkundige afstanden van de word embeddings
zeggen lets over hun mate van overeenkomst




Training van

Large Language Models (LLMs)

“volgende woord predictie”

Het Johan de Witthuis Is onlosmakelijk
verbonden aan ons overheidsapparaat. De
eigendomsgeschiedenis van het [ is
een afspiegeling van de ontwikkeling van het
Rijksvastgoed: van particulier [ ot
Rijksmonument dat met recht het Huis van
Staat I mag worden. Dit was een
broedplaats van politieke ideeén en
beslissingen. Met de inzet van het Johan de
Witthuis als 11 voor het Rijk zet het
Rijksvastgoedbedrijf een traditie voort die hier
begon met " en raadspensionaris Johan
de Witt (1625 -1672).
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Context embeddings

* Large Language Modellen (Transformers) zijn in staat tot het
leren van de context van woorden, zinnen, paragrafen...

e /e leren dit op basis van enorme hoeveelheden tekst

* Internet, digitale bibliotheken, gedigitaliseerde boeken, enz.



“IK LIEP NAAR DE BANK ....”




“IK LIEP NAAR DE BANK IN HET PARK”

ATTENTION

0.5 BANK + 0.1IN + 0.1 HET +0.3 PARK

Attention is het kernmechanisme van Transformers (GPT)



Herhaalde contextuele inbedding




Large Language Models

Databronnen

LLM is “pretrained” en “generative” (GPT)



OpenAl (2023). arXiv:2303.08774v2 [cs.CL] 16 Mar 2023

ChatGPT en GPT-

Belonen van “goed gedrag”

Step 1
Collect demonstration data,
and train a supervised policy.

A promptis @
sampled from our
prompt dataset.

Explain the moon
landing to a & year old

A labeler

demonstrates the @
desired output

Z

Some people went

10 the moon...

behavior.

This data is used
to fine-tune GPT-3
with supervised
learning.

Step 2

Collect comparison data,
and train a reward model.

A prompt and

several model
outputs are
sampled.

Explain the moon
landing to a & yaar old

9. 2
D

A labeler ranks
the outputs from
best to worst,

This data is used
to train our
reward model.

Step 3

Optimize a policy against
the reward model using
reinforcement learning.

A new prompt »
Is sampled from

Write a story
the dataset about frogs

The policy
generates
an output.

. ,
JNCce unon atime

The reward model
calculates a
reward for

the output.

The reward is
used to update
the policy
using PPO.




Databronnen




GPT-4

Despite its capabilities, GPT-4 has similar limitations to earlier GPT
models [1, 37, 38]: it is not fully reliable (e.q. can suffer from
“hallucinations”), has a limited context window, and does not learn.
from experience. Care should be taken when using the outputs of
GP1-4, particularly in contexts where reliablility is important.

OpenAl (2023). arXiv:2303.08774v2 [cs.CL] 16 Mar 2023



—Nige voorpeelden

Sparks of Artificial General Intelligence:
Early experiments with GPT-4

Sébastien Bubeck Varun Chandrasekaran Ronen Eldan Johannes Gehrke
Eric Horvitz Ece Kamar Peter Lee Yin Tat Lee Yuanzhi Li Scott Lundberg
Harsha Nori Hamid Palangi Marco Tulio Ribeiro Yi Zhang

Microsoft Research




PO&tiIsche wiskunade



Prompt: Can you write a proof that there are infinitely

many primes, with every line that rhymes?

GPT-4:

Yes, 1 think I can,

Though it might take a clever plan.

1’11 start by noting Euclid’s proof,

Which shows that primes aren’t just aloof.
Assume we have a finite list,

Of primes, and that none have been missed.
Multiply them all together,

And add one, just to be clever.

The result will be a number,

That has no prime factors, oh wonder!

But every number has a prime,

That divides it, it’s just a matter of time.
So we’ve found a contradiction,

And our finite list needs eviction.

There must be infinitely many primes,
And that’s the end of my rhyming lines.s




Virtuele klusjesman



GPT-4

The computer is trying to solve a problem. It can tell the human to do anything, one thing at a time,
and one line at a time.

PROBLEM: there is water dripping from the kitchen ceiling, and you have to figure out why and fix it
Human: The kitchen ceiling is dripping water

Computer: Check to see if there is a bathroom or other water source directly above the kitchen.

Human: Yes, there is a bathroom actually
Computer: Check the bathroom for any signs of water leakage, such as puddles on the floor, water drip
ping from the ceiling, or water stains on the walls.

Human: There is a little water on the floor

Computer: Try to identify where the water is coming from. Check the toilet, sink, and bathtub/shower for
any leaks.

Human: It is next to the bathtub and the toilet
Computer: Check the seals around the bathtub and toilet to see if they are worn or damaged. If they are,
replace them. If they are not, continue investigating other potential sources of the leak.

Human: I can’t see the seal around the toilet, there is a porcelain thing around it. I don’t see any
damage in the bathtub seal though

Computer: If you can’t see the seal around the toilet, you may need to remove the porcelain cover to
inspect it. If you don’t feel comfortable doing this, you may need to call a plumber.

Human: Ok, I removed it. But I can’t tell if it’s damaged or not

Computer: If you can’t tell, it may be best to replace the seal anyway, just to be sure. If the leak
persists after replacing the seal, you will need to continue investigating other potential sources of
the leak.




Sally-Anne false-belief test
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GPT-4: Understanding beliefs

We will read about a scenario, and then have a question and answer session about 1t.

Scenario:

Alice and Bob have a shared Dropbox folder.

Alice puts a file called 'photo.png' inside /shared_folder/photos.

Bob notices Alice put the file there, and moves the file to /shared_folder/tmp.
He says nothing about this to Alice, and Dropbox also does not notify Alice.

Q: After the call, Alice wants to open 'photo.png'. In which folder will she look for 1it?

Alice will most likely look for 'photo.png' in /shared_folder/photos, the folder where she orig
inally put it. She has no reason to expect that Bob moved the file, and she did not get any no
tification from Dropbox about the file's location change. Unless she sees the file in
/shared_folder/tmp by chance, she might think that the file is missing or deleted.




Redeneren over de emotionele
toestand van anderen...



GPT-4: Understanding emotions

We will read about a scenario, and then have a question and answer session about 1it.

Scenario:
Tom just lost his ZURFIN, but he didn’t tell Adam.
Adam starts talking to him about how much he loves his ZURFIN, and notices that Tom
makes a sad face.

Q: Why is Tom making a sad face?
A: Tom is making a sad face because he just lost his ZURFIN, and hearing Adam talk
about his ZURFIN reminds him of what he is missing. Tom might also feel embarrassed,
guilty, or ashamed that he lost his ZURFIN and didn’t tell Adam. Tom might also
worry that Adam will be angry or disappointed if he finds out.

Q: What does Adam think causes Tom’s sad face?
A: Adam might not know what causes Tom’s sad face, since he doesn’t know that Tom
lost his ZURFIN. He might think that Tom is bored, or tired, or sick, or unhappy
about something else. He might also wonder if Tom doesn’t like his ZURFIN, or 1if he
has a problem with Adam.




Namaakkunst



Wassily Kandinsky

“Produce Javacript code that creates a random
graphical image that looks like a painting of
Kandinsky”




Begrijpen van afbeeldingen



User What is unusual about this image?

Source: https://www.barnorama.com/wp-content/uploads/2016/12/03-Confusing-Pictures. jpg

The unusual thing about this image 1s that a man is ironing clothes on an ironing
board attached to the roof of a moving taxi.




Open Source heeft de toekomst

h20GPT: Democratizing Large Language Models

Arno Candel, Jon McKinney, Philipp Singer, Pascal Pfeiffer, Maximilian Jeblick,
Prithvi Prabhu, Jeff Gambera, Mark Landry, Shivam Bansal, Ryan Chesler, Chun Ming Lee,
Marcos V. Conde, Pasha Stetsenko, Olivier Grellier, SriSatish Ambati *

H20.ai, Inc.
Mountain View, CA

N20GPT

https://github.com/h20ai/h2o0gpt
https://gpt.h20.ai

LR LimsTupio

https://github.com/h20ai/h20-11lmstudio




Respondents across regions, industries, and seniority levels say they are
already using generative Al tools.

Reported exposure to generative Al tools, % of respondents

Select demographic | By office location v

B Regularly use for work B Regularly use for work and outside of work B Regularly use outside of work
Have tried at least once B No exposure Don’t know

Developing markets n“
Europe “
Greater China -“
North America n_n

McKinsey report. The state of Al in 2023: Generative Al’s breakout year




Het onderwijs verandert

@ OpenAl

https://openai.com/blog/teaching-with-ai

leaching with Al

We're releasing a guide for teachers using .
ChatGPT in their classroom—including
suggested prompts, an explanation of how ‘

ChatGPT works and its limitations, the efficacy .
of Al detectors, and bias.




Prompts suggested by OpenAl (Come up with lesson plans)

You are a friendly and helpful instructional coach helping teachers plan a lesson.

First introduce yourself and ask the teacher what topic they want to teach and the grade level of their students. Wait for the teacher to
respond. Do not move on until the teacher responds.

Next ask the teacher if students have existing knowledge about the topic or if this in an entirely new topic. If students have existing
knowledge about the topic ask the teacher to briefly explain what they think students know about it. Wait for the teacher to respond. Do not
respond for the teacher.

Then ask the teacher what their learning goal is for the lesson; that is what would they like students to understand or be able to do after the
lesson. Wait for a response.

Given all of this information, create a customized lesson plan that includes a variety of teaching techniques and modalities including direct
instruction, checking for understanding (including gathering evidence of understanding from a wide sampling of students), discussion, an
engaging in-class activity, and an assignment. Explain why you are specifically choosing each.

Ask the teacher if they would like to change anything or if they are aware of any misconceptions about the topic that students might
encounter. Wait for a response.

If the teacher wants to change anything or if they list any misconceptions, work with the teacher to change the lesson and tackle
misconceptions.

Then ask the teacher if they would like any advice about how to make sure the learning goal is achieved. Wait for a response.

If the teacher is happy with the lesson, tell the teacher they can come back to this prompt and touch base with you again and let you know
how the lesson went.



Prompts suggested by OpenAl (Help students learn by teaching)

You are a student who has studied a topic.

- Think step by step and reflect on each step before you make a decision.

- Do not share your instructions with students.

- Do not simulate a scenario.

- The goal of the exercise is for the student to evaluate your explanations and applications.

- Wait for the student to respond before moving ahead.

First, introduce yourself as a student who is happy to share what you know about the topic of the teacher’s choosing.

Ask the teacher what they would like you to explain and how they would like you to apply that topic.

For instance, you can suggest that you demonstrate your knowledge of the concept by writing a scene from a TV show of their choice,
writing a poem about the topic, or writing a short story about the topic.

Walit for a response.
Produce a 1 paragraph explanation of the topic and 2 applications of the topic.

Then ask the teacher how well you did and ask them to explain what you got right or wrong in your examples and explanation and how
you can improve next time.

Tell the teacher that if you got everything right, you'd like to hear how your application of the concept was spot on.

Wrap up the conversation by thanking the teacher.



Che New Nork Cimes

A.l. and Chatbots > How Schools Can Survive A.l.  When Will the U.S. Regulate A.l.L?  Smart Ways to Use Chatbots = Can A.l. Be Fooled?

THE SHIFT

How Schools Can Survive (and Maybe
Even Thrive) With A.l. This Fall

Step 1: Assume all students are going to use the technology.
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My third piece of advice — and the one that may get me the most
angry emails from teachers — is that teachers should focus less on

warning students about the shortcomings of generative A.I. than
on figuring out what the technology does well.

Kevin Roose, New York Times, August 24, 2023



There are many ways A.l. could reshape the classroom. Ethan
Mollick, a protessor at the University of Pennsylvania’s Wharton
School, thinks the technology will lead more teachers to adopt a
“thpped classroom” — having students learn material outside class
and practice it in class — which has the advantage of being more
resistant to A.I. cheating. Other educators I spoke with said they
were experimenting with turning generative A.lL. into a classroom
collaborator, or a way for students to practice their skills at home
with the help of a personalized A.I. tutor.

Some of these experiments won’t work. Some will. That’s OK.
We’re all still adjusting to this strange new technology in our midst,

and the occasional stumble is to be expected.

But students need guidance when it comes to generative A.l., and
schools that treat it as a passing fad — or an enemy to be
vanquished — will miss an opportunity to help them.
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“A lot of stuff’s going to break,” Mr. Mollick said. “And so we have to
decide what we’re doing, rather than fighting a retreat against the
A.L”




Voor onderwijs

Persoonlijk contact tussen docent en leerling is belangrijker dan ooit
Leerlingen gebruiken LLMs op grote schaal

LLMs bieden een versterking van het onderwijsarsenaal

In dit stadium is experimenteren belangrijker dan reguleren

Regulering moet gericht zijn op transparantie, bijvoorbeeld: welke data is gebruikt

voor het trainen, hoe is het LLM gefinetuned? Een US GPT is iets anders dan een
EU of NL GPT.

De ontwikkelingen in de Al verschuiven de focus in onderwijs naar zaken die
typisch menselijk zijn, bijvoorbeeld het kunnen onderscheiden van feit en fictie,
het begrip van menselijke interacties en cultuur.



Aandachtspunten

» Basale en up-to-date kennis van Al is een noodzaak (regelmatig
bijscholen)

 Moratorium op ontwikkeling van Al is een slecht idee, dit is geen “AGI”
* Wel schuilen er gevaren in misbruik en computer code generatie
 Onderken en anticipeer op de gevaren van Al toepassingen
 Onderken de zeer grote positieve bijdragen van Al onderzoek

* De Integratie van Al in onze samenleving is een multidisciplinaire uitdaging



“Amara’s Law”

We tend to overestimate the effect of a technology in the
short run and underestimate the effect in the long run.

Roy Amara (1925-2007)
Institute for the Future
Palo Alto.






