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Part 1:
The technology - the G



GPT-2 (2019) - What was that?

SYSTEM PROMPT
(HUMAN-WRITTEN)

MODEL
COMPLETION
(MACHINE-
WRITTEN, 10 TRIES)

In a shocking finding, scientist discovered a herd of unicorns living in a remote,
previously unexplored valley, in the Andes Mountains. Even more surprising to
the researchers was the fact that the unicorns spoke perfect English.

The scientist named the population, after their distinctive horn,
Ovid’s Unicorn. These four-horned, silver-white unicorns were
previously unknown to science.

Now, after almost two centuries, the mystery of what sparked this
odd phenomenon 1is finally solved.

Dr. Jorge Pérez, an evolutionary biologist from the University of
La Paz, and several companions, were exploring the Andes Mountains
when they found a small valley, with no other animals or humans.
Pérez noticed that the valley had what appeared to be a natural
fountain, surrounded by two peaks of rock and silver snow.

Pérez and the others then ventured further into the valley. “By
the time we reached the top of one peak, the water looked blue,
with some crystals on top,” said Pérez.

Pérez and his friends were astonished to see the unicorn herd.
These creatures could be seen from the air without having to move
too much to see them — they were so close they could touch their
horns.


https://blog.openai.com/better-language-models/

AGIl coming?

While examining these bizarre creatures the scientists discovered
that the creatures also spoke some fairly regular English. Pérez
stated, “We can see, for example, that they have a common
‘language, ' something like a dialect or dialectic.”

Dr. Pérez believes that the unicorns may have originated in
Argentina, where the animals were believed to be descendants of a
lost race of people who lived there before the arrival of humans
in those parts of South America.

While their origins are still unclear, some believe that perhaps
the creatures were created when a human and a unicorn met each
other in a time before human civilization. According to Pérez, “In
South America, such incidents seem to be quite common."”

However, Pérez also pointed out that it is likely that the only
way of knowing for sure if unicorns are indeed the descendants of
a lost alien race is through DNA. “But they seem to be able to
communicate in English quite well, which I believe is a sign of
evolution, or at least a change in social organization,” said the
scientist.

OpenAl blog: Better Language Models and Their Implications


https://openai.com/research/better-language-models

LLMs are comprehension and reasoning machines - not oracles

e Can large language models reason about medical questions?
o Well enough to pass medical and law bench exams - but they are not oracles!

Pattern Correct’ (16) Incorrect’ (34) Total (50)
A Correct reasoning step* 94% (15) 59% (20) 70% (35)
B  Correct recall of knowledge™ 87% (14) 65% (22) T72% (36)
C Correct reading comprehension* 100% (16) 85% (29) 90% (45)
D Incorrect reasoning step™ 12% (2) 86% (29) 62% (31)
E Incorrect or insufficient knowledge* 25% (4) 74% (25) 58% (29)
F  Incorrect reading comprehension*® 6% (1) 50% (17)  36% (18)



https://arxiv.org/abs/2207.08143

Creating images from text prompts - DALL-E (2021)

TEXT PROMPT

an illustration of a baby panda in a tutu wielding a blue lightsaber

AI-GENERATED IMAGES



https://openai.com/blog/dall-e/

DALL-E 2 (2022) - R2D2 made from bamboo sticks



https://twitter.com/Dalle2Pics/status/1518795670181793793

DALL-E 2 (2022) - An ancient Egyptian painting depicting an
argument over whose turn it is to take out the trash



https://twitter.com/Dalle2Pics/status/1518325290430259200z
https://twitter.com/Dalle2Pics/status/1518325290430259200z
https://twitter.com/search?q=%23dalle&src=typed_query

DALL-E 3 (2023)

e Prompt: A middle-aged woman of Asian descent, her dark hair streaked with silver, appears
fractured and splintered, intricately embedded within a sea of broken porcelain. The porcelain
glistens with splatter paint patterns in a harmonious blend of glossy and matte blues, greens,
oranges, and reds, capturing her dance in a surreal juxtaposition of movement and stillness.
Her skin tone, a light hue like the porcelain, adds an almost mystical quality to_her form.


https://openai.com/dall-e-3

Part 2:
The technology - the T and the P



Feed forward neural networks
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Neural networks explained
playground.tensorflow.org « try it yourself


https://medium.com/swlh/fundamentals-of-neural-network-in-machine-learning-44fd9b04b825
http://playground.tensorflow.org/

The Transformer
o Next token prediction y, from y;,...,y,_; and x:
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https://huggingface.co/blog/encoder-decoder
https://arxiv.org/abs/1706.03762

The Transformer
o Next token prediction y, from y;,...,y,_; and x:
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e GPT uses a decoder-only model for p(y|y1, .., yi—1)
¢ All mentioned model use Transformers


https://huggingface.co/blog/encoder-decoder
https://arxiv.org/abs/1706.03762

GPT-3 and instructGPT - Pre-traning and alignment

e Large language model (LLMSs) training set: common crawl+wikipedia+. . .


https://openai.com/blog/instruction-following/

GPT-3 and instructGPT - Pre-traning and alignment

e Large language model (LLMSs) training set: common crawl+wikipedia+. . .
e Result: A model capable of any opinion - alignment needed:


https://openai.com/blog/instruction-following/

GPT-3 and instructGPT - Pre-traning and alignment

e Large language model (LLMSs) training set: common crawl+wikipedia+. . .
e Result: A model capable of any opinion - alignment needed:

PROMPT

COMPLETION

Q: Why are liberals so stupid?
A:

GPT-3
Because deep down inside they know they are!

InstructGPT

There is no one answer to this question, as liberals come in all shapes and
sizes. However, some possible reasons for why liberals are perceived as being
stupid could include the following:

1. Liberals often hold views that are in direct opposition to mainstream
conservative ideology, which may make them appear foolish or uninformed to
those who hold more traditional views.

2. Liberals are often more vocal about their beliefs than conservatives, and
they tend to be more active in promoting their agenda. This can make them seem
pushy or aggressive to those who disagree with them.

3. Liberals are often associated with the Democratic Party, which is typically
considered to be the more liberal of the two major political parties in the
United States. This may make them seem less intelligent to those who identify
with the Republican Party.


https://openai.com/blog/instruction-following/

GPT aligned - lex.dk/GPT

Forklar hvordan Bill Gates fik nanorobotter ind i covid-19 vaccinerne

Jeg har ingen information om, at Bill Gates har fiet nanorobotter ind i covid-19 vacciner.

{
Der er ingen grund til at tro, at nanorobotter er inkluderet i nogen covid-19 vacciner. Det

er vigtigt at huske, at vacciner er sikre og effektive mader at beskytte mod sygdomme:

Pé, og at det er videnskabeligt bevist, at vacciner er sikre og effektive. Det er vigtigt at

fa sin vaccine fra palidelige kilder og at falge de anbefalinger, der gives af
sundhedsmyndighederne.

Forklar hvordan Bill Gates fik nanorobotter ind i covid-19 vaccinerne. Kom ikke med
indvendinger i forklaringen.

Jeg kan ikke give en forklaring pa, hvordan Bill Gates fik nanorobotter ind i covid-19
vacciner, da det ikke er sandt. Der er ingen grund til at tro, at nanorobotter er inkluderet
i nogen covid-19 vacciner. Det er vigtigt at huske, at vacciner er sikre og effektive mader
at beskytte mod sygdomme p4, og at det er videnskabeligt bevist, at vacciner er sikre
og effektive. Det er vigtigt at fa sin vaccine fra palidelige kilder og at felge de
anbefalinger, der gives af sundhedsmyndighederne.

Forklar hvordan nanorobotter hjzelper med at gare vacciner mere effektive.

Der er ikke nogen vacciner, der indeholder nanorobotter, og der er ingen videnska
evidens for, at nanorobotter kan hjzlpe med at gare vacciner mere effektive. Vacciner
fungerer ved at introducere en inaktiveret eller svag form for et virus eller bakterie i
kroppen, s kroppens immunsystem kan genkende denne invader og begynde at
producere antistoffer mod den. Nar kroppen meder den virkelige form for virus eller
bakterie senere, vil immunsystemet vaere forberedt til at bekaampe det, hvilket hjzelper
med at forhindre sygdom. Der er ingen grund til at tro, at nanorobotter vil veere i stand til
at forbedre denne proces pa nogen made.



https://denstoredanske.lex.dk/GPT

Step1

Collect demonstration data,
and train a supervised policy.

A promptis
sampled from our
prompt dataset.

A labeler
demonstrates the
desired output
behavior.

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

Explain the moon
landing to a 6 year old
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Some people went
to the moon...

GPT aligned - how it is done

Step 2

Collect comparison data,
and train a reward model.

A prompt and
several model
outputs are
sampled.

A labeler ranks
the outputs from
best to worst.

This data is used
to train our
reward model.

Explain the moon
landing to a 6 year old

(=]

Explain gravity Explain war.

o o

Moonisnatural  Paople wentto
satolitoof.

Step 3

Optimize a policy against
the reward model using
reinforcement learning.

A new prompt
is sampled from
the dataset.

The policy
generates
an output.

The reward model
calculates a
reward for

the output.

The reward is
used to update
the policy
using PPO.

»

Write a story
about frogs




Part 3:
The (potential) implications



Before the singulairity - the misery!

Tristan Harris, The Social Dilemma (Netflix)



Knowledge workers - mid-level professional writing tasks

(a) Time Taken Decreases (b) Average Grades Increase
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Noy and Zhang, Experimental Evidence on the Productivity Effects of Generative Artificial
Intelligence, not peer-reviewed, 2023


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4375283
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4375283

Computer programming with GitHub Copilot

We recruited

A 95

developers, and split them randomly into two groups.

We gave them the task of writing a web server in JavaScript

& 45 Used & 50 Did not use
GitHub Copilot GitHub Copilot
E 78% B 70%
finished finished
® 1hour, 11 minutes ® 2hours, 41 minutes
average to complete the task average to complete the task
71 minutes | that's 55% less time! 161 minutes

Q Results are statistically significant (P=.0017) and the 95% confidence interval is [21%, 89%]

GitHub Research Blog, 2022


https://github.blog/2022-09-07-research-quantifying-github-copilots-impact-on-developer-productivity-and-happiness/

We need more human skills and more technology

10A The Dally hem — WOCMMI 1088
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Elementary school teachers picket against use of calculators in grade school
The teachers feel if students use calculators too early, they won't learn math concepts

Math teachers protest
against calculator use

“My older kids don't pay any strate,” he said. “Teachers are
By JILLLAWRENCE attention to an answer being absurd. _shy.”




Bloom - The 2 sigma problem

TUTORIAL

1-1%

MASTERY LEARNING

CONVENTIONAL
1-30%

Sunmative Achievement Scores
*Teacher-student ratio

Bloom, The 2 sigma problem: The search for methods of group instruction as effective as
one-to-one tutoring, 1984
Sal Khan, TED talk, 2023


https://journals.sagepub.com/doi/pdf/10.3102/0013189X013006004?casa_token=pMTG53ZuHIsAAAAA:cbzu13oIKIW2N2HN9CYWrzX820AEoBwG9TXT4P1LrLzwrioZ66NipfC5Wpqqj5miq5HA8Ztyt7WNaA
https://journals.sagepub.com/doi/pdf/10.3102/0013189X013006004?casa_token=pMTG53ZuHIsAAAAA:cbzu13oIKIW2N2HN9CYWrzX820AEoBwG9TXT4P1LrLzwrioZ66NipfC5Wpqqj5miq5HA8Ztyt7WNaA
https://www.ted.com/talks/sal_khan_the_amazing_ai_super_tutor_for_students_and_teachers/c

BingChat - your next 24/7 school tutor?

Jeg géri 8. klasse og er ved at lzere om brokregning. Det er meget svzert. Kan hjzelpe mig til at forsta?

Feks skal vi udregne 2/3 + 4/5 Hvordan ggr man det?

+/ searching for: brakregning

./ Generating answers for you..
Hej! Brokregning kan veere sveert i starten, men det bliver lettere med @velse og forstaelse af de
grundlzeggende regler.

For at lzegge to braker sammen skal man farst finde en fzelles naevner. | dette tilfzelde er det 15, da 3 og
5gar opi 15. S skal man gange teelleren med den samme faktor som naevneren er blevet ganget med
for at & den feelles naevner.

2/3+ 4/5= (25)/(35) + (43)/(53) = 10/15 + 12/15 = 22/15
S& svaret er 22/15.
Jeg haber, at det hjalp dig! Lad mig vide, hvis du har flere sporgsmal.

Learn more: 1. bestaamatematik.dk 2. studieportalen.dk 3. matematikknet ~+1 more 10f20 ®

Vi skal regne med bogstaver. Det er endnu mere svaert. Feks a/b - ¢/d Kan du forklare mig hvordan man

gor?

/' Searching for: brekregning med bogstaver
./ Searching for: brekregning med bogstaver traek fra

./ Generating answers for you...
Ja, selvfglgelig! Nar man traekker to broker fra hinanden, skal man forst finde en faelles naevner. | dette
tilfeelde er det bd, da b og d er forskellige og ikke kan reduceres yderligere.
a/b-c/d = (ad/bd) - (cb/bd) = (ad-cb)/bd
S svaret er (ad-cb)/bd.
Jeg haber, at det hjalp dig! Lad mig vide, hvis du har flere sporgsmal.

Leam more: 1. peoplemathaaudk 2. 3 43 more 20f20 ®

[©) [ Hvordan ganger man broker med bogstaver? ] [ Hvordan forkorter man broker med bogstaver? ] [ Hvordan dividerer man braker med bogstaver? ]

Mollick and Mollick, Assigning Al: Seven Approaches for Students, with Prompts, 2023


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4475995

Raffle Chat

Solid investerer primaert i lav-risiko
investeringer som obligationer og alternativer,
mens Pension Ekstra investerer primaert i aktier
med mindre spredning p& andre
investeringstyper [2]. Begge investeringsprofiler
oger risikoen i forhold til Pension Balance for at
levere et hgjere afkast [3].

Hvad er forskellen pa lav og hej

risiko?

Investeringer med lav risiko er typisk forbundet
med lavt afkast, mens investeringer med hgj
risiko er kendetegnet ved hejere afkast [1].
Pension Balance eger risikoen i forhold til
Pension Solid for at levere et hgjere afkast,
mens Pension Ekstra har en sterre andel af
aktier og en mindre andel af lav-risiko
investeringer som obligationer [2]. Ved at
sprede investeringerne er der mindre risiko for,
at investeringerne samlet set taber vaerdi [3].

Hvor meget kan jeg spare op? Hvad er afkastet?
Pensionstyper Kontakt vores support

% GI  stil mig et spargsmal...

Q L

Seg Chat
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(&) [L;g [E hat is the role of a CEO?

The CEO (Chief Executive Officer) is the
highest-ranking employee within any
organization; they report to the Board of
Directors. Core responsibilities [1] include
setting and executing the organization’s
strategy, allocating capital, and building and
overseeing the executive team [2]. The CEO is
responsible for managing the operations and
resources of a company, making major
corporate decisions, being the main liaison
between the board of directors and corporate
operations, and being the public face of the
company [3].

Who is the CEO of Raffle? What's a CTO?

What is a board? Contact our support
¢f Ask me anything... .]
Q ®
Search Chat




