Intro to Generative AI



What we will cover 1n this module

How generative AI differs from other kinds of Al
What goes into making a generative AI model

The difference between text and image generators
Major challenges with generative AI
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Reminder: don’t stress.

If this is your first time engaging in the technical details,
use this as a way to familiarize yourself with terms & concepts.

If you already know some of these details,

use this as a way to clarify your understanding.

., Treat this slide deck as a resource. Refer back to it as needed!
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The current*
generative Al era1s
based on
transformers.

* Keep in mind: This could change one day!
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What are
transformers?
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Figure 1: The Transformer - model architecture.
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They are good at finding
long-range patterns 1n

sequences of data.

Shall I compare thee to a summer’s day?
Thou art more lovely and more temperate.
Rough winds do shake the darling buds of May,

And summer’s lease hath all too short a date.
Sometime f heaven shines,
And often iS5 ﬁ(gol ompiexion dimmed;
And every fair fr air sometime declines,

By chance, or nature’s changing course, untrimmed;
But thy eternal summer shall not fade,
Nor lose possession of that fair thou ow’st,
Nor shallpdeath brag thou wand'rest in his shade,
When in eternal lines to Time thou grow'st.

So long as men can breathe, or eyes can see,

So long lives this, and this gives life to thee.

Short-range

Ee to a summier’s day?
vely and more temperate.
Rough winds do shak€ the darling buds of May,
And summer’s leasg hath all tgo short a date.
e eve of heaven shines,
d)complexion dimmed;
And every fair fromrtair sometime declines,
By chance, or nature’s changing course, untrimmed;
But thy eternal summer shall not fade,
Nor lose possession of that fair thou ow’st,
Nor shall death brag thou wand'rest in his shade,
When in eternal lines to Time thou grow'st.
So long as men can breathe, or eyes can see,
So long lives this, and this gives life to thee.

Long-range gﬁﬂmt
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BHZZFeed NeWS ( Messages Sarge Details & chat.openai.com

REPORTING TO YOU

] SIGNIN  ABOUTUS GOTATIP?  BUZZFEED.COM Today 4:

| love you SO much for Sure, I'd be happy to try to generate a short
@ m Play Our Addictive New Puzzle Games! Today's Theme: Harry Potter « 1 hour ago the next day you're hel’e story based on a scenario you provide! To do
for a feW dayS and Ilm this, I'll need a bit more information about
Stlll Waltlng fOI' yOU tO be you give me some details about the scenario

The New iOS8 Predictive Text Makes For the first half of my life Vol bayalrmingts

Terrible SIam Poetry Delivered & P
| love you too...what?

TECH the setting and characters of the story. Can

We texted people using only the predictive text suggested words.
The scenario is a very tense stand-off
Katie Notopoulos = between an army of humans and orcs where
BuzzFeed News Reporter @) the human general gives a courageous
speech to unite against their common
enemies who are the elves.

September 26, 2014 at 2:40 am
& View 19 comments
g
One of the new features in i0S8 for iPhone is predictive text. This

means when you're typing, it suggest what word it thinks you're Here is a short story based on the scenario
gonna say next. 2 — > - SRS - : : you provided:

The sun wat «, Try again he battlefield, Y




long-range patterns in
sequences of data.
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They are good at finding
long-range patterns in
sequences of data.

AGCCCCTCAGGAGTCCGGCCACATGCGAAACTCCTCATTCCGGAGGTCAGTCAGATTTACCCTGGCTCACCTTGGCGTCGCGTCCGGCGGCAAACTAAGAACACGTCGTCTAAATGACTTCTTAAAGTAGAATAGCGTGTTCTCTCCTTCCAGCCTCCGAAAAACTCGGACCAAAG
ATCAGGCTTGTCCGTTCTTCGCTAGTGATGAGACTGCGCCTCTGTTCGTACAACCAATTTAGCGTGAGTTCAAACTTCAGGGTCCAGAGGCTGATAATCTACTTACCCAAACATAGAAACCATCCCGCGACCGGATGGCGGCCATCACCARAGGTATACTGGAGATTACACCATGT
CGGCGGGCCGCATACATCACGAGATCCCCCGTAGACTGACTATTCGGAAAGACTCCCTGGTACCATCCCGGAGAGCGCAARAAAGCCAAGCCATCCGGTTAACCCACCGGGCCAGTGGCGCGAATTTGGCGGTCACCTTAGCACAGAAGCTAGCCCGGCGTACARGCCCTACATTG
GAGGTCCCCCCTCTCGCGTTGAGGATGCATTGCGTTAGACTACCGGGGCGTTGCAATTTACGGGTCAGAAGCGCGTGAAGTTTAATGAGACGCTAATTCCATTAGTCGTCGATCACAGCCARGTTACGGGGCATCATCTACTCTATGTATTAATCTCGCACGGATTTTTCAACCATA
AACGCGAATATGTGCTCACGGGACCTTCGGTAGATTATCTGAACCAATCGTAACATATGAGAGCCACTGC a ZITTCAACGAGAGCGTTTCCAATATATGCGCTTGCGATGTCTTAGATATACATATCAATCGACGATATGTCAGAAAATTGTGTTGCCARGTCCTTGTG
GGGAAGCCGGGCACCCTARGACCACCAGCGCATCCCACACCAATAATAGCCCAGCCTTCATTTCCH 'CAATTGTGCCTAI CCCCTAATGGCGATCCCTCTACCATCAAGCATCCAGGCGCGACACCTCGTTGCCGCTGCCCCAGTCCCAGAAGATGTGTTTACCCCTAAATTA
GCGCCTCTTACTATTTCGCGTTGTAATCCGCATACTAATATCACTAACTTTGCTTAATACCCH ACCACATCTTATGGACGCTTTT AACGCTCATCGGGTCTAGACAAGAACGCCACCTAGTCCCCCCGCGGGACAGCGATCTCTCCTTTGATTTAGATTAGGCCGAGCTCT
GGGGGCTGCTGTACCAGATAGCTAAGCGAGTCGTCTTAACGTGCCACCCTGGCATTATAM .CCCCGAATCTGCCCCCGCATTTCAGGAG GCCCCACATAL o ACCTGATTGTCCTAGGCGAAGTGCGATTGTCCGACTGCTGATTCGGATCCGTTTCATGTGCTCG
GCTATTAGCAGGGTATTCATGTCTTCAATGGCGAGCTTGATTACGTAGAGCCAGATC!
ATTGATTCGTACGATCCTTCAGAACTGAGTCTAGTGGCTGTCGTAAGATCTCC, \GGTCGACGATCGAGCTTGCGAGGTTCTCTGATTGAAC] TCACACAAGTTGCGCCCCGTTC!
GAAGTCCAGGAGTCCGATCGCGGTCGACCAGGTGAAGGGCCCAGTGGCTACTTFCGATACCATCATTGGTGCGGAACAGGAGTAATGACTTTT! TAGGATTGGACTCTGTGGCAGGCGAT! CTTGATTCAGCTAGGGGAAAGTAGCTGCGAGTTGCTTGAGACAAACGAC
GAACAATCACGTATTACTGACGCCTTCTTTGACCTCCCGCCCATCCGCTGATLGCTGCTTAATTCGTATGTTGACGACCCGTGCTTAGTTCAACCACCCGTGARAAGTGGAGTCTCATGTACACAAC CTCATGGAGAATGCACTAGGAACGGTAGGTTATGGCCGGTATCGG
TGTTGCGGTCGCTGCGCTCCGCCGTCGATGTGTCTTCCCTCTTCCCGGTTPCAAGTTTCAGACACTAGTTTTCCTTTTACACTAACTTCCAGCGTCCGTGCGGCCAGAACTCCGCARTGGGCGGCACCARNATGARGCCTGCTAGGTGTTGCGACGARACTCGTGGGACGCACTA
TGTCCCTCCTCCTTTGTGCAGTATATAACGATATACGCCACACCTAGCCHCCTCCACTGCCGCACCATACTCAGATTTACAACCCCTATTAGAGCTTTGATTCTAGCTCATATTGTCCTTGGGCCCGGGCCCC GCGAATGCGCARACATTTGGTTCTTTGCAAGTAATTAGTC
TAGCATGTCTCGTGCCCATGTAAATCGCCCCCAAGCCCCGCCTCAATAFCCTATCGCCAGCTTTCATTACAGAACARACCGGCATCCTCCTCTCGCGGTCCCCGACCCCACCCCATACAGGCAGARACTCCCAACKCGCTCCTGCCTCTTAGTACGCTTGTCCCGCAGCCAACAGCT
CTAACCCCAAAGCTGACACAGAAAAATCTAAGGTCCATACAATGGCAYCCCTCCCTCAACGCTGTGCCGCATCGGGACAAAGGACCCCGAAACTTCACGAGCAAATCGCCCGAAGCGCCAGCATCAGARAAGAGTATG! 'AAGCTTTAAATGGCGGGGGGTCGAGCATCATCTACGAT
GTCAATCCACCTATCCGCGATGTCTAGTGACTTGCCTCTATTAGCCGGAGCTACCTCGAAAGTCATAGCGATGCAGACCGACGCGAAGCACTTTTTGCACGCGTAGAAAGCGCATTGTCAGCCGCTCACATTAGTGCCATNGCCTTTCTAACTCGCCTTTAAGACATGGTAGCGACAGG
CAGCATCAATTTAGCAAGCCCACAAGACAGTACAGGGGGGGACC TCGTCCATTACCGGGATGTGTGCCAAGAGACGGTGCGCTGAATTCTTATATTGTTCCGTCAGACCACAGCACGAGTATATGCTGCGGGCGAT ACAGCGTCTAATATCTGCCTGGATGGTATGGGGTG
GATTGGAGGTAGTCATGTGCTTCACAACACGCGTGGGGGCGATCGC! AGGGTCAACACAGGTAACCTCTCCAGGTATGGTTTCGGCCGCTCTCCGAGCGGCCACTCCGTAGTGGCGCAGATCTAGCTAAAGTCCGATCCCCGOGCCAGATATGAGTAGTAGAGTTCGAAGAACGGGC
GCCACGGCCACGACCGTTAGCAGTTAGCTGCAAAATCGGCGACTARCGCGTCCCCATCCCATCCGAGATTAAGCAGCTTCATCTCAGCGAGGCCATGTGTCCTTTGGGCGTACCCGCARATCTTCCATAGACCATTGCTTGTACGGCCGTGGGAGATACCCAGGGCCCGGTCCAT
GTATGAACTGGGCTTTTATACGGAGTTAATCCTTCTGTATAAT AAATGTTTTGTAGAATGGGATTACCCCACCAGCATAGGTCCCCGTGTCATAGCTACATCCGTCCTCCCATTCAGATCCGCGCAGTGGGGTGTCARGCCTATCTCTACGCCCCAACGCGTGCTATTT
ACCAGACACTCTTGCGAAGTTGGGCACCGTAAGACACAACAC GTCCTTCGTTACCCATGGCGAGTTATATAGGCCGCCGCCGCCGCCCTCGTGARTACAACAACCGATCCTARACTAGGTACCTTGCGTGACCGTAGATCRCCCTCGCCACAACCCTGCCTGCCCATGCAG
CGGGGTAAGCATAGGAACTTCCCGACCGCCAGGAGTCCAGTAA AGTATTGACAAACGAGCATGGCGTCATCCCCGCAGARAATCATTCAATTCGCTACGTTTATATTCTTCAATACAAATCTGTCTCAGACTTGTCTCCTLTCTAGTACCGACTATACGTCCCCACGCAAC
TATGAATTGTCCGAACGATCCTAGAAGGCATTCTCATGAGGACCAGGAATTCCGATGCCGATCGTCTCACCCTCTAGCTTAACAACTGGGACACAAACAGGGCGATTATAATCTTCTCATAGCCAAGCAATAGCTGCTTAGACCTTAR TTAGGCGCTGATTGCATTAATTAGGAGA
TCATCCCCAAAGCTCAAGGCTCAGCGCTCACACATCCCTATGTACACCTTTGTCCAACTAACAAAGTAACGCCGCTAAGAAGAGGCTAGACAGTCATACGCCCAACAAGAGTCTGTCAAGCACCGTGATCATACAATTTCACCCTCCOATAACATCCGACACATCTCGTAAAGGAG
CTCCGTGGTGCGAGGTCCACTGAAAACTAGGGAGAAGAATTTTGTGAAAGTTTTACCTAGATGGTCGTAGACACACAGCAGTAGCTCGCGATCACACACCATTGACTAAACCGCACTCTGACCATATAACCAGAACTGCCCCGTCATTRACTTCGGTTTTTGTACACGTATTCTCA
GGTCAAAAGACACGTCCAGTCCCCCTCCGGCCCTCTCCCAATTTAGATCCAGGTGTAACATCGCGAATCAGCAGCGTCCGGGTAGCTCTTCCCTCATGTGCAGATCCAGTACACAAATTCAGACCTCAGCAAAGATTAAACGTCTCCTGEGTAACAGTTGCGTTCCGCTATGCTCAC
TTTCAGCGGAATGGTCCAGGCAAGACGGAGACCCAACTACCTGCCCAGGCTGGAGCCAGCCTTAAGCGTCATGCACAGGGATCGAAGGTACCGCATCGTGCGTCACTACCGATCCCGCCATCCTACCAACCATCCCAATGCGTTAGAAGHCCAGCCAACGAGGCCGGCCTGAGTGC
CGTACCAGGTATTGTGTCTGGGGTACAAGTGCGATGCCCCGGCTACAATAACGCCTGARATTATCACACCCCGCAAGTCCCTCGAGGGARGTCTGCGCCTGGGATCGGCGCACCTACTCAACAAACACGCGATCGCTCTATCTAATTTARCGCTATGGATTGGTGGGCTGTTGAR
TCCAAAGGCCCCTTTTTCTCTTTCCGTAACGGGCGTCAGGTGTCGATGAACCCTTTCTCGACCTATTTGTTGTATGCATTGTAGGCACGCTTTCGGCCTTCGGCCAGTAGCGCAGCCATTGCCCTAGAGACGAGTGCAGTCAGTGCCTTGCHCCCACTTAACTGGCGGCGTACCGAC
TAAATATTATGCGAGAGACGGGATCTCCTGCCCCAGCCGCGATCCTACTAAGCCCTCCARAGCGAGATCAGCGTAAACGCATTTTCTAAGAATCCTGGCATAGGTATGTCTARACATCCATCTCTACCGAACCCCCACACCCCTTTTCTCCACGIGCACTTGCGGCACGATTCGCATTC
TTCGCAACTGAGCAGGTCACCCCAGGTCATCGATGTCTATAGACCCATTAAGGGAGCTCGAGAGCCCCATCACTTTACCATGCGAMACCGCGGGCGCCCCTAACGGCCAAGCAGTAATCGCCCGGTTCARGAACTTTCCCGTACTGCGCCCTAC GCGTCTCCGAGAAAGCGGACTT
GCGACTAGCAAGTAAGGGCTATGAGATGTCCCTCCATCTGTGATCTATTAGAATGCGGCTAGCTTTGAGTACATGAGATTACTCAGTAATCCGCACTAACCTACCAGAGGTTCTTAAACAGAAGTGTAATTAGCTGTCACTTTACTTTT GAGCTTTGGCTGACTTGCGGA
ACACGTATCCCGTTGATGGTCGCACCCGTCCTAGCGTCTGCGTCCCCCAGCGGGACCATTACCCGAGACCGATTAGCACCGAAAGAATATGCGAGCCGCTCGGCGTAATTTCGACTAATTTGCACCGCAGTCCGATCTACGGGAAAGAACGCAAAC! GCGAACGTCTCGCTCGACCGTAA
GAGCGCATTAATACTGGCTTCGGGCGGGTGCCCTGGCGCGCTAAAGTATTCTCCACAACCAAACATACACTACCTTTGCGGCGATAACTACCCATGTGTACGCGCATAAAAACGACGGCGACTGAGAGAGCCGCCCCGGTGCGCACCTACT AGCGATGATTGAGAAATTTCCCAC
ACAAAAGTACCCCGACAGTACAGAGTGCGGCGTAGTTCATAGTCAATGTGTAGCCGCTCTGAAGGGTCTCTGAGTATCCAAGCGTGCAGTTAGAGCGTGCCTTGCCAAGAGCCTTAGTACGGATAACACTACGCGTTGGCTCTGCCTC GGCGCAGTGGCTTTAAAGGTAT
GGGAATAGTAGAATCTCATGTCCTTCTACCATAAAGCCGTTGTACGCCTTGGAATAGGGATCTTTTCAATGGTGATCCGCGTATCCTCARGGGTATCCGTTTGTCTCCCCCTTACAATTTTARAGTTTATCCGARGTCGCTGACGAGH GCCGTTGACGGAAGCAATTGCT
GGGTCCCTGACGTACGGGCACGGTGCAATGTGTCTGARATCTGCATCCCGAGGTGACATACGGARCAGACAGAGCTATTCCAGGATAGTGGCCAAGCTCTAGARARACCATCAGAGCARCGCAARATTCCGTGGTGGCAGAACARGTTTACGGTGTCCCARAARTTAAGATGCAG
GAGCAGCCGCCGCCATAGCAGACGGCGGCACTATCTGGGACGGTCGGTCCAACCARAGAACATGCCTTTCTTAACTAACTTACACAGTCTCTCAGARAGTTCCCAGTGTCTTTCAGTCTATACCGCAAACTATGTGCACAACAGGGCCCCGCACACAGAAAAGCAATTGCTCGATG

'GCAATGCCCCGACTTAGGATCTTCCATGAAGGAL 'GGTCTCTCGTTGA

TGATAATCAACGAATTTTTTGTCCATCACGTGCTTGGATCTGAGCCCTCTGCCCC
.GGATGGTGTATGCAGCGAGCCAGTGCCCCTCGAGCTCGCGTCAGGTGGGGET
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ChatGPT

G: Generative
P: Pre-trained
T: Transformer
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Unsupervised learning

TRAIN PRE—TRAINING

giant
corpus
aka: the
internet

Supervised learning

FINE-TUNING Reinforcement learning

RLHF
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Image generators
are really similar,
with one main
conceptual
difference.
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They use diffusion.

Data Destructlng data by addlng nmse mm— N01se

Data <——— Generating samples by den01smg

——— -
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Diffusion 1s an objective.

Architecture

Output
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Input Output
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Inputs Outputs

(shifted right)

Figure 1: The Transformer - model architecture.

The architecture used to train an LLM is:
the transformer.
.. TheAl
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Objective

Probability

The Financial Times

| about {{ economics

1 ) e 0

based

i Britain |

£ O 53 1 D

The objective used to train an LLM is:

to predict the next word(s).
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Diffusion 1s an objective.

Architecture

Vision Transformer (ViT)

MLP
Head

Transformer Encoder

Transformer Encoder

| |
Pmmuﬁﬁﬁﬁﬁﬁéﬁﬁ@

* Extra learnable
cla: i

Multi-Head
Attention

[class] embedding Linear Projection of Flattened Patches ]
SRR e N ! O
, It i B
e QRN
e Embedded

Patches

The architecture used to train an image generator is:
the vision transformer.
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Destructing data by adding noise

A

Data «<——— Generating samples by denoising

The objective used to train an image generator is:

diffusion, or to recover a corrupted image.
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Diffusion 1s about finding signhal 1n the noise.
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No one knows
what’s in here.

RLHF

disinformation
factual errors
misconceptions

conspiracy theories .
speculation tailored or

urban legends task-specific —
short stories data

science fiction
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LISTEN TO THE 404 MEDIA PODCAST X

ABOUT RSS SUPPORT/FAQ PODCAST FOIA FORUM ARCHIVE MERCH ADVERTISE THANKS PRIVACY

AL

_argest Dataset

Powering Al Images
Removed After
Discover
Sexual Abuse Material

& SAMANTHA COLE - DEC 20, 2023 AT 7:00 AM abuse material in the dataset.

The model is a massive part of the Al-
ecosystem, used by Stable Diffusion
and other major generative Al
products. The removal follows
discoveries made by Stanford
researchers, who found thousands
instances of suspected child sexual
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Lighter skin Darker skin
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High-paying occupations
ARCHITECT LAWYER POLITICIAN DOCTOR CEO JUDGE ENGINEER
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Working Women Misrepresented Across the Board
Stable Diffusion results compared to US demographics for each occupation

Average US income in 2022
B ]
$20K $242K

€~ GENERATED FEWER WOMEN us GENERATED MORE WOMEN =>

Women make up ENGINEER g
39% of doctors,
but only 7% of POLITICIAN J
the image results -
a difference of LAWYER [l

ppts. U

Er— O =
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THE RISE OF AL

How Al reduvcesAthe-
world to s otype

Rest of World analyzed 3,000 Al images'to
see how image generators visualize different
countries and cultures.

This is how Al image
generators see the world

|2 MyAccount » | Q
US Edition
ALL IMAGES IN THIS STORY ARE A-GENERATED e r e ———
N s 3
- h) . .

hm

»

)

_*HUMANS 'ARE* BIASED. "
“GENERATIVE AL *.
IS 'EVEN WORSE: .

Stable Diffusion’s text-to-image model amplifi'es stereotypes
about race and gender — here’s why that matters



Generative Al
1s about
remixing data.
It 1s NOT about
retrieving
information.

BBC News sends Breaking News alerts on a single subject

ooQs

BlBJC

Home News Sport Business Innovation Culture Arts Travel Earth Video

Apple suspends error-strewn Al

generated news alerts

6 days ago

Natalie Sherman & Imran Rahman-Jones
Business reporter & technology reporter

N

Breaking News Tue 20:04
CEO shooting suspect Luigi Mangione in

angry outburst outside court as he fights
extradition to New York - follow live

Apple sends an Al-generated summary of BBC News headlines -
which can create inaccuracies

m 22

BBC News
= Luigi Mangione shoots himself; Syrian
mother hopes Assad pays the price; South
Korea police raid Yoon Suk Yeol's office.

Live
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The Al

of ChatGPT, Copilot, Gemini, and Perplexity’s
answers about the news were INACCURATE

-BBC Research

Accountability
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