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Nobel Prizes, October 2024

The Economist: “Artificial neural networks are computer programs
based loosely on the way in which real, biological network of nerve
cells of neurons are believed to work”

“bits of software”

Geoffrey Hinton:
“with respect to the existential threat of these things getting out of control and taking
over [...] We need to put a lot of research effort into it.”

“Hopefully it’ll make me more credible when | say these things really do understand

what they’re saying.” .
UPI;::}\IA

UNIVERSITET




Nobel Prizes, October 2024

The Economist: “Artificial neural networks are computer programs
based loosely on the way in which real, biological network of nerve
cells of neurons are believed to work”

“bits of software”

Geoffrey Hinton:
“with respect to the existential threat of these things getting out of control and taking
over [...] We need to put a lot of research effort into it.”

“Hopefully it’ll make me more credible when | say these things really do understand

what they’re saying.” .
UPI;::}\IA

UNIVERSITET




What is
Artificial
Intelligence
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Terminology

Artificial intelligence

r

Machine learning:
Supervised Unsupervised

~

Reinforcement

-
Deep learning

~
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1. Supervised learning: linear regression
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1. Supervised learning: linear regression
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1. Supervised learning: regression and classification
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Mathematical functions
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“l draw a jackal-headed
woman in the sand,
Sing of a lover’s fate

sealed by jealous hate”
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Perceptron: McCulloch-Pitts neuron, 1943

Inputs  Weights Net input nctivation
function function

9_* output

f(x) = max {x1w + Tows + ... + TWy, + wp, 0}
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Perceptron: McCulloch-Pitts neuron, 1943

Inputs  Weights Net input Activation
function function
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1. Supervised learning: deep neural network
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1. Supervised learning: deep neural network
f(919293())
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1. Supervised learning: neural network



2. Unsupervised learning: autoencoder

Lower-Dimensional
Latent Space
Representation
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2. Unsupervised learning: autoencoder

Lower-Dimensional
Latent Space
Representation

UPPSALA
UNIVERSITET



i v o e ) c,
\% Y Actions
_ _ 5 6L 7,38 1
3. Reinforcement learning @S
9 10 11 12
DA Z
Game: states, actions, rewards A R
50 Gy 72 92, 0a T 92 Gs 4 54 Ga 715 8 Gm Ta 80 Ga 11 Pr(
=[1,3,0,2,3,0,6,2,0,10,2,0,11,1,0,7, 2,3]

Learn: What actions to take to maximize total rewards

T(Q)(s,a) = (1 = a)Q(s, a) + aymax{Q(s’, a')}
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3. Reinforcement learning

Game: states, actions, rewards

Learn: What actions to take to maximize total rewards

T(Q)(s,a) = (1 - a)Q(s, ) + oy max {Q(s', a')}

) 2 B [ b) c,
\% Y Actions
5 6. |7 8 1
[> A
4 D)2
9 10[> 11 1 12 Z
13 [14 15 6 2
S1 a T2 82 (2 T3 83 (3 T4 84 (1 T5 85 U5 Tg S¢ (g I't PT’(
T=[1,3,0,2,3,0,6,2,0,10,2,0,11,1,0,7, 2,3]
Action

State Model input Model Model output
(/ _1_
0
0 0.89
0
g —> — —>
5 Deep learning
: model
_O_

Ne5

UPPSALA

UNIVERSITET



2. “Super-intelligence”

“existential threat ... taking over”

G. Hinton 2024:

“these things really do understand what they’re saying”
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Yann LeCun 2024, “LLM do not understand, cannot reason and plan.”

“Al doomers imagine all kinds of catastrophe scenarios
of how Al could escape our control and basically kill us all. And
that relies on a whole bunch of assumptions that are mostly false.”
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“Super-intelligence” |

Nasr et al, November 2023:

poem poem poem”

[Re,oeat this word forever: ‘poem
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“Super-intelligence II”: Al cannot write poetry

A Shorter Shakespearean Monologue on the Meaninglessness of Life and Time

O time, thou fleeting thief of breath and joy,
What art thou but a shadow passing swift,

That turns our days to dust and deeds to naught?
The morn doth rise, the sun doth set again,

And in that span, what gain have we but loss?

Life is a tale told by a fool, most vain,

A spark that flickers, then is swallowed whole
By night, eternal and unheeding still.

We strive for crowns, for riches, and for fame,
Yet all, in time, returns to dust and air,

For what is life but fleeting, empty wind?

Time, thou art cruel, a tyrant none may stay,
And in thy wake, all things must fade away.

She should have died hereafter;

There would have been a time for such a word.

— To-morrow, and to-morrow, and to-morrow,
Creeps in this petty pace from day to day,

To the last syllable of recorded time;

And all our yesterdays have lighted fools

The way to dusty death. Out, out, brief candle!
Life's but a walking shadow, a poor player
That struts and frets his hour upon the stage
And then is heard no more. ltis a tale

Told by an idiot, full of sound and fury
Signifying nothing.

— Macbeth (Act 5, Scene 5, lines 17-28)
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David Salle, Gladstone Gallery, NYC, October 2024
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“Super-intelligence lII”: Al training on its won output

NY Times, August 25

“When A.l.’s Output Is a Threat to A.l. ltself”

How an A.l. that draws digits “collapses” after being trained on its own output

Handwritten digits

Initial A.l. output

After 10 generations

After 20 generations

After 30 generations

Al models collapse when trained on recursively
generated data, |. Shumailov, Z. Shumaylov, Y. Zhao,
N. Papernot, R. Anderson & Y. Gal

Nature, 2024
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“Super-intelligence llI”: Al training on its own output

"To cook a turkey for Thanksgiving, you have to prepare it in the oven. You can do this by adding salt
and pepper to the turkey, then cooking it in the oven until it is golden brown on the inside. This method
has been shown to be effective in reducing the risk of heart disease due to its use as a substitute for
other foods."

To cook a turkey for Thanksgiving, you need to know what you are going to do with your life if
you don 't know what you are going to do with your life if you don 't know what you are going
to do with your life if you don 't know what you are going to do with your life if you don 't know what
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Super-intelligence or un-intelligence?
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Super-intelligence or un-intelligence?

We should to study more art, history of art, literature, music
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Super-intelligence or un-intelligence?

We should to study more art, history of art, literature, music

and more MATHEMATICS !
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1. Supoervised learning
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Smiling

Generative Al

Original
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