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Al has become
ubiquitous in our

daily life.
But not the Al of
fictional narratives




The Al that extends its
presence is the one that
solves (and creates)
problems, that identifies
patterns, helps to make
predictions and supports
decision-making processes.

That is why Al has become
the object of desire of
companies, universities,
governments and people,
who believe that these
technologies can make their
lives better.
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Private investment booms

PRIVATE INVESTMENT in Al by GEOGRAPHIC AREA, 2013-21

Source: NetBase Quid, 2021 | Chart: 2022 Al Index Report
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Al dominates emerging technologies

as investment continues to go up and Artificil inteligence §
to the right. —
Cybersecurity .

Blockchain
Internet of Things
Virtual Reality
Global investment trends in emerging technologies Augmented Reciity ()

£20bn

Global Investment | ;..
in Emerging
Technologies

£10bn

£5bn

2015 2016 2017 2018 2019

Above: Tech Nation: Al investments relative to other emerging technologies
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NUMBER of AI-RELATED POLICY PAPERS by U.S.-BASED ORGANIZATIONS by TOPIC, 2021

Source: Al Index, 2021 | Chart: 2022 Al Index Report

Primary Topic Secondary Topic

Privacy, Safety, and Security 45

Innovation and Technology
Ethics
Int'l Affairs and Int'l Security
Industry and Regulation
Equity and Inclusion
Workforce and Labor
Gov't and Public Administration
Justice and Law Enforcement
Education and Skills
Communications and Media
Health and Biological Sciences
Social and Behavioral Sciences 4
Democracy 2
Physical Sciences ji1
Energy and Environment i1
Humanities |0

0 40

Number of Policy Papers




Number of Al Patent Filings (in thousands)
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Al patents skyrocket

Number of Al Patent Filings

2010

201

2012 2013 2014 2015 2016 2077 2018

Source: OECD Al, 2021
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Globally, Al regulation continues to expand

120
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Number of Al-Related Bills
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2015 2016 2017 2018 2019 2020 2021

Chart: 2022 Al Index Report

Since 2015, 18 times more bills related to Al were passed into law
in legislatures of 25 countries around the world



A diversity shortage

New U.S. Resident Al PhDs (% of Total) by Race/Ethnicity

80%
70%
60%

50% 50.86%, White (non-Hispanic)

30.17%, Asian
30%

20%

New U.S. Al Resident PhDs (% of Total)

8.62%, Unknown

6.90%, Hispanic

10% 1.72%, Black or African American {(non-Hispanic)
0.86%, Native Hawaiian or Pacific Islander
0.86%, Multiracial (non-Hispanic)

2010 2011 2012 2013 20% 2015 2016 207 2018 2019 2020
Source: CRA Taulbee Survey, 2021



Mapping Al enablers

Key Al

enablers

DRIVING STAKEHOLDERS & INSTITUTIONS
o

Based on: Oxford Insights, 2021



More than 60 countries with national Al strategies

Artificial Intelligence Strategies

March: Pan- May: Al October: December: January: March: Alat April: First  April: UK May: White May: June: Towards
Canadian Singapore Al Strategy Finland’s Al Budget for Al the Service = Workshop Al Sector House Summit Sweden’s Al an Al Strategy
Al Strategy Announced 2031 Strategy Taiwan of Citizens  for Strategy Deal on Al Strategy in Mexico

T
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March: Al july: Next December:  January: January: March: April: y: May: Al June: Fall 2018:
Technology Generation Three-Year Blockchainand Strategy for France’s Al Communication Australlan R&D National Germany’s Al
Strategy Al Plan Action Plan Al Task Force Digital Growth Strategy on Al Budget Strategy Strategy for Al  Strategy

Fall 2018:
EU’s Al
Strategy

OECD.AI (2021)



“The nation that leads

in Al will be the ruler
of the world”

T .»
"By 2030, we shall make
Al theory, technology,
and application at the
world's leading level,"



Al papers indexados por regiao(n?)
Annually published Al papers — Scopus (1998-2020)
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Al global map. Countries by skill level

@ Power players «  Traditional champions @ Rising stars @ Waking up @ Nascent

Stanford Un, 2022



Huge investments

1.015

51.41%

149.16

EUA China

* Amazon: USS$ 16 bi, Alphabet: $14 |, . o. USS$ 1 tri até 2030
bi, Face, Apple, Alphabet, Amazon .
& Microsoft: USS 54 bi * USS$ 30 bi somente em VC

Top 10: Amazon, Apple, Google, Facebook, Microsoft,
Tencent, Baidu, Alibaba, Huawei, Bytedance

Estimativa: OECD, 2022






What is Al?

Definitions of intelligence include
awareness, self-awareness, use
of language, ability to learn,
grasp the abstract, plan, adapt,
and reason.

Russell & Norvig, (Al: Modern
Approach) presents at least 8
definitions of Al organized into 4
categories: thinking humanely,
acting humanely, thinking
rationally and acting rationally.

Difficulties are related to the
term “intelligence” linked to
“artificial”
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There is no
consensual
definition

“IA se refere as atividades de
computacao que sao tidas como
inteligentes quando realizadas por
pessoas.”

John McCarthy, 1956

achine-based system that ca, for a
set of human defined objectives,
predictions, recommendations or
ons influencing real or virtual

OECD, 2019
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Smarter than humans in EVERY WAY

7

.Learn from experience

8+ AlphaGo  Lee Sedol
Sz

A

Specialised in ONE area
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Al Research
Fields




Al is a constellation of technologies




Where is research concentrated in Al?

Number of Al Publications in thousands
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Number of Al Publications by Fie

51.69, Pattern Recognition

39.93, Machine Learning

—— 24 80, Computer Vision

18.30, Algorithm

13.43, Natural Language Processing

9.70, Human=Computear Interaction

e —— 8.45, Control Theory

—

5.78, Linguistics

2010

201 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Source: Center for Security and Emerging Technology, 2021



Overview

Al-ML-DL

Artificial Intelligence

Machine Learning

A subset Any technique
Deep Learning of Al that includes that enables
The subset of machine learning complex statistical computers to mimic
composed of algorithms that permit techniques thatenable =~ human intelligence,
software to train itself to perfor tasks, machines to improveat ~ using logic, if-then
like speech and image recognition, by tasks with experince. rules, decision trees
exposing multilayered neutral networks The catagory includes and machine

to vast amounts of data. deep learning. learning (including
deep learning).

EIU, 2021




Key Point

Machine Learning, one of the Al
technologies, took off since 2010-12
and took over the scene.

This is how the field of Deep
Learning and its neural networks
became almost synonymous with Al




Al Origens

Alan Turing

1956: John McCarthy coined the
term Al, in preparing the
Dartmouth Summer Research
Project

Marvin Minsky: Society of Minds

McCarthy: “there is no solid
definition of intelligence that
doesn’t depend on relating it to
human intelligence (...) we cannot
yet characterize in general what
kinds of computational procedures
we want to call intelligent.”




What is Machine
Learning/Deep
Learning?

Deep learning basically
operates with so-called
neural networks, which
are, in fact, sophisticated
mathematical functions
that functions by
similarity



' T 7TmT=C What is an
CY+x A4S —» g 3 t algorithm?
7

jd d; S In computer science, an
iy f 4 + el Cx(* 3% algorithm is a set of
') ' instructions/rules oriented
wsl4/

— XQ , towards solving problems or

performing tasks, based on

"‘ f K, available alternatives.




Neural Networks are complex math functions The examples adjust the parameters using “back propagation”

Example:

math function back propagation
(lots of parameters) (adjusts parameters)

et

So the next time the answer is correct

Example: ﬂ

recalculate example



Text to image: great ....

vibrant portrait painting of Salvador Dalf with a robotic half face a shiba inu wearing a beret and black turtleneck a close up of a handpalm with leaves growing from it

https://analyticsindiamag.com/openai-to-change-the-digital-image-
making-game-with-dall-e-2-its-text-to-image-generator/



Text to image: great but sometimes weird ...

“specialized full suspension gravel bike” (DreamStudio) “exhausted cyclist slumped over bicycle with sweat on their
forehead with dark skies and lightning” (DreamStudio)

> A

https://cyclingtips.com/2022/08/the-weird-and-wonderful-world-of-ai-generated-images-for-cycling/



Neural Networks are powerful black boxes

w - black box _’

PROS CONs

* graceful - probabilistic (at best) outputs

* non-linear-model : " .

+ solve by similarity using human data * unpredicatable, unverifiable behavior
» extremely hard to understand




Neural Networks are black boxes

math function

ﬂ - black box -

1. PROBABILISTIC
2. UNPREDICTABLE
3. NOT UNDERSTANDABLE

(lots of parameters)




We live surrounded by black boxes

Almost all our infrastructure are black boxes

cat

LN-

math function
(lots of parameters)




What is the problem with
black boxes in Al?

The problem is believing (mistakenly)
that they are intelligent and
sensitive. That is, to attribute human
characteristics to neural networks




- black box -

“Intelligent” behavior of [ML] machines is no
more than human behavior reflected back to us.”

[Objective Functions, Deep Learning, and Random Forests. Alan Blackwell (2015)]



So, what is the problem with Al black boxes?

The problem with Al black boxes is the
mistaken belief they are intelligent, sensitive
and human



The last wave:
GPT - LLMs




Inteligéncia Artificial (1950 — ...)

Representacao

e Raciocinio Processamento de

Linguagem Natural

Tomada de Decisao
Visao Computacional
Aprendizado
de Maquina

Fonte: Cozman, F.,, 2023

Hoje: Mega-dados / Mega-modelos

Representacao

e Raciocinio Processamento de

Linguagem Natural

Tomada de Decisao

Visao Computacional

Aprendizado
de Maquina




Processamento de Linguagem Natural

2022: chatGPT 4

)

2020: .
~ 2017/2018: Transformers é BE%? @
Explosdo recente 2013: Embeddings 4

Crescimento gradual;
técnicas “tradicionais’:

expressées regulares, #71993: Modelos de linguagem
regras, analise sintatica,
modelos de Markov.

Fonte: Cozman, F., 2023



Uma Primeira Revolucao:

» Probabilidade da proxima palavra dado o que foi visto.

» Exemplo:

providéncias?

Segue anexo oficio para X {

pizza?

Modelos “Generativos’

Segue anexo oficio para... providéncias...
cabiveis... dos... docentes... ministrando... disci-
plinas...

Fonte: Cozman, F., 2023




Mistakes and Hallucinations

Ability to answer questions, propose solutions, correct,
synthesize and collate similar to human texts

Incorrect, inappropriate answers, without citation of a
source and without commitment to the facts

Negative consequences:
Acceptance of answers as true
Dissemination of fake news
Plagiarism
Indolence in the face of knowledge...




Large Language Models and
Generative Pre-trained Transformer (GPT)

It is based on the Large Language Models
It is powered by Deep Learning algorithms
And feeds on massive amounts of data

OpenAl's experiments with ChatGPT, Dall-E, and several
other similar systems marked a turning point in the
trajectory of Al. For the first time, Al becomes accessible
directly to the population




Despite the problems
it generates, Al is
promising

* Enables the creation of systems
capable of solving problems

* Expands the individualization of
approaches

* ldentifies patterns in huge volumes
of unstructured data

* Improves forecasting mechanisms

* Helps improve decision-making
processes




Al is consolidating as a
General Purpose

Technology




Al is the new
electricity

Andrew Ng

Stanford University



Conceptualizing Al as a General
Purpose Technology (GPT)

Al led innovations will be reflected not
only as direct contribution in any given
sector, but also inspire complementary
innovations and spillover benefits across
the economy
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For Sociology, researching Al is an opportunity to
increase understanding of what it is to be human



Thanks




