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- Professor assistente (2014) - Universidade Federal do Oeste do Para (UFOPA)

- Doutorado (2016) Universidade Federal do Para, split-time: University of Kent

- Professor adjunto e Lider de Grupo de Pesquisa (2017) - UFOPA

- Desde 2015, colaboro com o Social CRM Research Center

- Pesquisador visitante (2018) - Universidad Del Pais Vasco

- Bolsista de Produtividade em Desenv. Tecnoldgico e Ext Inovadora (2020) - CNPq

- Em 2024, atuei como Consultor do MCTI, tendo a UNESCO como parceiro de conhecimento

no Grupo de Trabalho em Economia Digital do G20
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Santarem

https://g1.globo.com/pa/santarem-regiao/noticia/2024/10/08/seca-do-rio-tapajos-atinge-niveis-historicos-e-afeta-comu
nidades-da-ribeirinhas.ghtml

https://g1.globo.com/pa/santarem-regiao/noticia/2024/10/10/seca-provoca-morte-de-vitorias-regias-de-cenario-pa
radisiaco-do-canal-do-jari-em-santarem-video.ghtml

EEl

Vitérias-régias no Canal do Jari: de cenario paradisiaco a paisagem desértica — Foto: Reproducao / Redes sociais

Antes e depois do Lago Marimarituba, regido de varzea do rio Amazonas, em Santarém — Foto: Luana Costa / Arquivo
pessoal

https://g1.globo.com/pa/santarem-regiao/noticia/2024/10/16/seca-historica-isola-comunidades-ribeirinhas-de-santarem-n 8
0-pa-e-modifica-paisagens-video.ghtmi
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- I?A Social CRM-Inteligéncia Artificial para Integrar Midias Sociais e Sistemas
CRM: enfoque em MPE

- Aprendizado de maquina para otimizar sistema de gestao de relacionamento
com os clientes nas midias sociais

- CTCAA-II Atualizacao e expansao do Centro Tecnoldégico de Computacao
Cientifica Aplicada da Ufopa (FINEP - Pr6 Amazonia - RS 1,2 mi)
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Gzé BRASIL

2024 EZime

DIGITAL ECONOMY WORKING GROUP
2nd G20 DEWG Meeting Agenda

DAY 1 | 18t April 2024

15 -11:00

o Introduction of Agenda and Procedures by Chair (5 min)
o Issue Note on Priority Issue 1 - Presentation by Issue Chair (5 min)
o Comments by DEWG Global Knowledge Partner on Priority Issue 1 (5 n
o Issue Note on Priority Issue 2 - Presentation by Issue Chair (5 min)
» Comments by DEWG Global Knowledge Partner on Priorgms

o Member Country Interventions (80 min)

Coffee break

J0-11 :30J |/
—_—

30 - 13:00

o Interventions Invited Countries and International Org
o Wrap-Up Discussion on Priority Issues 1 and 2 by Cl
o Closing Remarks for Day 1 by Chair (5 min)

10 - 14:30 )

r Lunch Fabio Tobatg

BRAZ),

J-16:00

=]

s Member Country Interventions (40 min)

2nd DEWG

o Greetings by Chair & Opening Remarks (5 min)
o Introduction of Agenda and Procedures by Chai
o Global Digital Compact - Presentation by Co-Facilitators
* High Level Advisory Body on Al - Presentation by OSET and HLAB (20 min)

Coffee break

&

arnessing Artiﬂcial intelli
for Social Equity and Sustéa
Development

icial para Equidade Social e Desenvol

Sustentavel

2024, April 17th - Brasilia, Brazil

=2
17 de abril de 2024 - Brasilia, Brasil
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Fydo a Inteligéncia Artifi



174 Crie uma imagem gue ilustre o conceito de inteligéncia artificial.

Here is an image illustrating the concept of artificial intelligence, depicting a futuristic and digital

landscape. Let me know if you need any adjustments or additional elements!




Inteligéncia Artificial

1. “[Automatizagdo de] atividades que associamos ao pensamento humano, atividades como

a tomada de decisoes, a resolugdo de problemas, o aprendizado...” [Bellman, 1978]

2. “A arte de criar mdquinas que executam fungoes que exigem inteligéncia quando execu-

tadas por pessoas.” [Kurzweil et al., 1990]

3. “O estudo de como os computadores podem fazer tarefas que hoje sao melhor desempe-
nhadas pelas pessoas.” [Rich and Knight, 1991]

4. “O estudo das computagoes que tornam possivel perceber, raciocinar e agir.” [Patrick,
1992]

5. “Inteligéncia Computacional é o estudo do projeto de agentes inteligentes.” [Poole, 1993]

Lobato, Fabio. "Protecao intelectual de obras produzidas por sistemas baseados em
inteligéncia artificial: uma visao tecnicista sobre o tema." arXiv e-prints (2022): arXiv-2206.
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Grupo dos 20

e O G20 reune os paises com as maiores economias do mundo

e Os Estados-membros se encontram anualmente para discutir iniciativas
economicas, politicas e sociais

e O grupo se define como o principal forum de cooperacao econémica
internacional (acordo estabelecido pelos lideres na Cupula de Pittsburgh, em

setembro de 2009)
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Eixos Tematicos

v Quais sao os eixos tematicos do G20 no Brasil?

O presidente Lula anunciou trés prioridades gerais para a presidéncia do Brasil: combate a fome,
pobreza e desigualdade; as trés dimensoes do desenvolvimento sustentavel (econémica, social e
ambiental); e reforma da governanca internacional.

17




Combate a fome, pobreza e desigualdade

@ International Monetary Fund
Y=’ https://www.imf.org > Blogs > Articles > 2024/01/14 > ai... }

Al Will Transform the Global Economy. Let's Make Sure It ...

Jan 14, 2024 — In most scenarios, Al will likely worsen overall inequality, a troubling trend that

policymakers must proactively address to prevent the ...

@ World Bank Blogs
https://blogs.worldbank.org > jobs » What-we-re-reading-...

What we're reading about the age of Al, jobs, and inequality

May 7, 2024 — Almost 40 percent of global employment is exposed to Al, with advanced
economies at greater risk but also better poised to exploit benefits.

ﬂ MIT Sloan
https://mitsloan.mit.edu » centers-initiatives » exploring-... :

Exploring the Effects of Generative Al on Inequality
Mar 29, 2024 — While no one can say for sure yet, it's possible generative Al might reduce the
contemporary societal problem of income inequality. That's one ...

) OECD
https://www.oecd.org » OECD » Publications :

Artificial intelligence and wage inequality
Apr 10, 2024 — This paper looks at the links between Al and wage inequality across 19 OECD

countries. It uses a measure of occupational exposure to Al ...

18



Desenvolvimento sustentavel

% ohchr
W https://www.ohchr.org » stories » 2024/06 > artificial-int...
Artificial Intelligence: A game-changer for sustainable ...

Jun 14, 2024 — “Artificial Intelligence is changing our world and our lives, and it can turbo
charge sustainable development. From bringing education and health care to ...

E ScienceDirect.com
https://www.sciencedirect.com » science > article » pii

Artificial intelligence and sustainable development goals

by M Regona - 2024 - Cited by 23 — Al's crucial role is evident in its ability to optimise
building designs for enhanced energy efficiency and minimised environmental impact.

United Nations Sustainable Development Group
https://unsdg.un.org » latest » announcements > harnessin...

UNSDG | Harnessing Artificial Intelligence for Sustainable ...

May 8, 2024 — Al is already optimizing energy use, improving medical diagnostics,

@

monitoring biodiversity, expanding educational opportunities — and so much ... 9



Reforma da governanca internacional

www.gov.br
https://www.gov.br > Latest News » 2024 > 06 :

At G7, Lula defends global Al governance, super-rich taxation
Jun 15, 2024 — Lula highlighted the importance of Al as a development tool for the digital

economies in the Global South and, above all, as a force for peace, ...

The World Economic Forum
https://initiatives.weforum.org » ai-governance-alliance :

Al Governance Alliance

May 28, 2024 — Committed to fostering inclusive, ethical, and sustainable Al, the Alliance drives
significant change across industries.

- Contact
f’ Chatham House ontac
<

https://www.chathamhouse.org » Topics » Regions :

Artificial intelligence and the challenge for global governance

Jun 7, 2024 — This collection of essays examines innovative approaches to Al regulation and
governance. It presents and evaluates proposals and mechanisms for ensuring ...

20
04 Community-based Al - 03 Regulating Al and digital... - 02 A ‘CERN for Al
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Dr. Adeboys Adegoke | Dr. Nicolas Robinson Andrade | Dr. Marcelo Lacerda

Dirstor de politicas publicas da OpenAl
para América Latina

Gerente Sénior de Estratégia de
Subsidios ¢ Programas, Paradigm
Initiative

Development
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nvolvimento

.~ Aproveitando a Inteligencie
| - Dr. Lucas Brossi Dr. Yi Zeng Dr. Bruno Bioni
Sustentavel
Associado e Pesquisador, Bain Professor Titular da Academia Chiness Data Privacy Bresil, representante do
de Ciancias T20
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| Dr. Edson Prestes | Dra. Cynthia Picolo | Dra. Tainé Junquilhe

Dirstora sxecutiva do Laboratério de | Professora Colaboradora, IDP

Professor Titular, Universidade Federal
Dra. Renata Miolli | Dra. Renats Dwan Dr. Tomas Lamanauskes do Rio Grands do Sul Politicas Publicas @ Internet (LAPIN)
Coordenadora do Comits Gestor da Gabinete do Tech Envoy do Secretério Geral Adjunto da UIT
Internet no Brasil - CGLbr Secretarisdo Goral da ONU

Diretor de Politicas Publicas ¢ Relagde
Governamentais Google Brasil

Dr. Fernando de Rizzo

CEO da Tupy, representante do B20

Dr. Tarcizio Silva

Membro Sénior de Politica Tecnolégica
(Mozilla)

Dra. Renata Wassermann, Professora
Titular, Universidade de Sao Paulo

Professors Associads, Universidade do
S#o Paulo
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O que foi discutido?

e Desafios para a soberania da IA

e Desafios na Superacao das Desigualdades de Infraestrutura para o
Desenvolvimento da IA

e Desafios na pesquisa, desenvolvimento e formacao de recursos humanos em IA

e Desafios éticos e impactos do uso da |IA na sociedade: desafios culturais,
linguisticos, de diversidade social, éticos e de privacidade

e Governanca da IA: Desafios nacionais e internacionais.

23



Instrumentos

Mapping the Development,
Deployment and Adoption of Al

for Enhanced Public Services
in the G20 Members

Artificial Intelligence for Inclusive Sustainable £
Development and Inequalities Reduction

Digital Economy Working Group

Report prepared under the Brazilian
Presidency of the G20




Exc. Sum

e Mapeamento do uso da |A para melhorar a provisao de servicos publicos,

focando em oportunidades e desafios

e Como os governos podem utilizar a |A para reduzir custos, personalizar

servicos e aumentar a eficiéncia

e A adocao da IA no setor publico requer estruturas regulatorias robustas e

praticas eticas para mitigar desigualdades e riscos

25



Uso de |IA no Setor Publico

e A |A ¢é utilizada para analise de dados, para melhorar a eficiéncia operacional,
aumentar a capacidade de resposta na prestacao de servicos, reduzir custos e

aumentar a participacao dos cidadaos

o Chatbots e assistentes virtuais

o Reconhecimento facial e algoritmos de Machine Learning

e A IA também pode ajudar a personalizar servigos publicos e apoiar a tomada

de decisdoes baseada em evidéncias

26



Figure 9. Sectors in which the governments have leveraged Al technologies

Education g Social protection
Environmental protection ' | Public order and safety

_2 General public services

Health 3 Recreation and culture

Economic affairs Housing and community development
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Figure 6. Al applications: Uses of Al by the public sector

Machine learning of data
prediction and analysis

Natural language generation (NLG)
for written or spoken language(s)

Workflow automation

Recognition and processing of images
that identify objects or people

Speech recognition, converting spoken
language into machine-readable formats

Text mining and written language analysis

Physical movement of machines through
autonomous decisions, such as autonomous
robots, vehicles, anda drones

None of the above

N

_‘H
N
—3

28



Desafios de implementacao de |IA

Para alcancar a equidade, os sistemas de |IA devem ser seguros, protegidos,
fiaveis, transparentes e explicaveis, o que requer mecanismos reguladores

que permitam uma avaliacao para verificar se estes sistemas aderem aos

principios éticos

29



Estratégias governamentais para |A

Principais estrategias para lidar com o desenvolvimento, implantagcao e uso da IA

no setor publico:

1. Criacao de diretrizes voltadas para o desenvolvimento, implantacao e uso
de sistemas de |A no setor publico

2. Implementacao pratica por meio de abordagens experimentais

30
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Exc. Sum.

e Auxiliar os membros do G20 a avaliar sua prontiddao para desenvolver, implantar e
utilizar a IA de forma ética e responsavel

e Fomentar parcerias globais que avancem o desenvolvimento da |IA para o beneficio
de todos, fortalecendo as infraestruturas de IA e as capacidades locais de IA, e

garantindo a autonomia digital e de IA dentro e entre os paises.

32



Figure 2 - Toolkit Readiness Dimensions and Assessment Tools

Cores of the Al Ecosystem
Development in the G20

Readiness Dimensions

National Policies
and Strategies

Al Enabler
Infrastructure

Al Capabilities

Legal and Regulatory

Social and Cultural

Workforce Al Capability
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Quantitative
Data Sources
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Comparative formation
for countries to learn
from each other
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Frameworks institucionais e Infraestrutura

e A maioria dos paises do G20 estao desenvolvendo frameworks institucionais para
apoiar o desenvolvimento, a implantacao e a utilizacao da IA

e O desenvolvimento, implantacao e uso ético, seguro e confiavel da IA esta se

tornando um pilar nas estratégias nacionais de |A
e Existem lacunas importantes em relacao a investimentos, acesso e implantacao
de infraestruturas relevantes para |IA, como datacenters, servicos em nuvem e

capacidade computacional

34




Chart 1 | National Al Regulation
G20 Countries that reported to the presidency

1.1) Has your country issued a National Strategy, Policy, Action Plan, or equivalent for Al?

:

. Yes . No, but under development No, and not under development NA

1.2) Does your country have institutional arrangements and mechanisms to govern Al development,
deployment, and adoption?

. Yes, single lead ministry/body/institution - Yes, multiple ministries/bodies/institutions
. Yes, other governance arrangement No ministry/body/institution is currently responsible

Source: Al Capacities in G20 Countries Survey.
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Chart 7 | Number of Datacenters

Total, 2024

2626

353 312

Chart 8 | Cloud Providers
Total, 2024

46
28
19
llll EEs :
------__LLLL;

USA GBR DEU AUS FRA CAN IND ITA TUR BRA RUS ZAF JPN ARG CHN IDN MEX SAU KOR

Source: https://www.datacentermap.com/cloud/.
Data collected on May 28, 2024.

231 215 176

231
127 115 99 79
BEmEmEm il r s n o o

USA GBR DEU CAN

Source: Ookla Speedtest, 2024.

IND AUS FRA CHN BRA JPN ITA TUR RUS KOR ARG SAU
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Chart 12 | Al Enabler Infrastructure: High-Performance Computers (HPCs)
G20 member countries that reported to the presidency

2.4) Does your country have 2.4.2) Where are the 2.4.3) What is the estimated
HPCs that can be leveraged HPCs located? number of HPCs in your country
for Al purposes? (e.g., clusters or supercomputers)?
2 10
9
Chart 11 | Supercomputers . Less than 10 HPCs
Total, 2024
383
50to 100 HPCs I 0
M Yes No NA Academia  Government  Private
aedor More than 100 HPCs
Source: Al Capacities in G20 Countries Survey.
171

40 29 54
CHN USA DEU JPN FRA GBR KOR |ITA CAN BRA SAU RUS AUS IND ARG TUR

Source: https://top500.org/lists/top500/2024/06/

Data collected on May 28, 2024 37




Capacidades de |IA

e Poucos membros do G20 possuem estratégias detalhadas para mensurar os
gastos totais com P&D em |IA e relatar estimativas precisas

e Concentracao importante tanto em termos de producdes cientificas
relacionadas a |A, medidas por publicacOes e citacdoes, quanto de resultados

inovadores, representados por patentes

38



Chart 15 | Al Enabler Infrastructure: High-Performance Computers (HPCs)
G20 member countries that reported to the presidency

3.1) Does your country have an approach to measure the public and private allocation of R&D expenditures in Al?

0

Source: Al Capacities in G20 Countries Survey

S

M Yes, in both private and public sectors
M Yes, justin the private sector
M Yes, justin the public sector

No

NA

39



Chart 18 | Contributions to Al Projects by Country
Percentage of all Al GitHub projects, 2022

23.35

14.50

4.26
403 3.25 3.20

246 221 218
I . . . . - e m 1°2 121 095 093 0.86 0.53 0.51 0.41
HEEsse-—

IND USA BRA GBR CAN DEU CHN FRA IDN KOR TUR ITA JPN MEX RUS AUS ZAF ARG SAU

Source: OECD.Al from GitHub, 2022
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Recomendacoes

e Promover parcerias e colaboracao internacional
e Aprimorar a infraestrutura local de |A e o desenvolvimento de capacidades

e Desenvolver estruturas regulatorias para garantir a autonomia digital e de IA

41






Impactos e direcionamentos
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Barata, Barbara AP, et al. "What about data science? An analysis of the market based on Job
posts." Anais do XX Encontro Nacional de Inteligéncia Artificial e Computacional. SBC, 2023.




Impactos e direcionamentos

Sql Python
Hadoop
Spark R
Sas
Tableau Java —
Scala
Matlab C++
Hive N -
Nosql N C
Tensorflow NG -
Aws N Perl
Linux [ J .
Oracle N C4
Azure 1R I
Pig 1N ;
Mapreduce N Javascript l
Cassandra N
Mongodb [l Ruby I
Mysql
Git W php |
0 250 500 750 1000 1250 1500 1750 0 500 1000 1500 2000 2500
Ouantidade Quantidade
Figura 8 - Tecnologias Figura 9 - Linguagens de programacao

Barata, Barbara AP, et al. "What about data science? An analysis of the market based on Job
posts." Anais do XX Encontro Nacional de Inteligéncia Artificial e Computacional. SBC, 2023.




Impactos e direcionamentos
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Barata, Barbara AP, et al. "What about data science? An analysis of the market based on Job
posts." Anais do XX Encontro Nacional de Inteligéncia Artificial e Computacional. SBC, 2023.
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Perspectivas

1. Letramento em |A/ Dados

2. Ciclo de Desenvolvimento (e.g., DST, Dataops, DSR etc)
3. Maior debate sobre ética na comunidade

4. Busca por diversidade nas equipes de desenvolvimento

5. Sistemas explicaveis, inteligiveis e transparentes

47
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Leituras

Peeking Inside the Black-Box: A Survey on
Explainable Artificial Intelligence (XAl)

AMINA ADADI © AND MOHAMMED BERRADA

Computer and Interdisciplinary Physics Laboratory, Sidi Mohammed Ben Abdellah University, Fez 30050, Morocco
Corresponding author: Amina Adadi (amina.adadi @ gmail.com)

Information Fusion e

=) Volume 58, June 2020, Pages 82-115 2
ELSEVIER /

Explainable Artificial Intelligence (XAI):
Concepts, taxonomies, opportunities and
challenges toward responsible Al

Alejandro Barredo Arrieta 9, Natalia Diaz-Rodriguez ?, Javier Del Ser® <4 o i,
Adrien Bennetot ° ¢, Siham Tabik 9, Alberto Barbado ", Salvador Garcia 9, Sergio Gil-Lopez 9,

Daniel Molina 9, Richard Benjamins ", Raja Chatila f, Francisco Herrera 9

ELSEVIER

Contents lists available at ScienceDirect

Future Generation Computer Systems

journal homepage: www.elsevier.com/locate/fgcs
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Review article

A survey of human-in-the-loop for machine learning

Xingjiao Wu P, Luwei Xiao®, Yixuan Sun ¢, Junhang Zhang®, Tianlong Ma P, Liang He ®*

2 Shanghai Key Laboratory of Multidimensional Information Processing, East China Normal University, Shanghai, China
b School of Computer Science and Technology, East China Normal University, Shanghai, China

€ Fudan University, Shanghai, China
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® ek B

Checl
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HOW BI6 DATA INCREASES INEQUALITY

AND THREATENS DEMOCRACY \

Explainability in Graph Neural Networks:

A NEW YORK TIMES NOTABLE BOOK

’7 CATHY 0'NEIL |
/4 11 W\

A Taxonomic Survey

Hao Yuan, Haiyang Yu, Shurui Gui, and Shuiwang Ji, Senior Member, IEEE
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What about data science? An analysis of the market based on

Leituras Job posts

Barbara A. P. Barata', Adrielson F. Justino', Antonio F. L. Jacob Junior',

Fabio M. F. Lobato'?
RESEARCH-ARTICLE X in & f
CRM Market Overview: A Case Study of Job Vacancies
Authors: Fernando Almeida Do Carmo, Pedro Henrigue Costa Menezes, Barbara Adriana Pires Barata, Antonio Fernando

Lavareda Jacob, Fabio Manoel Franca Lobato Authors Info & Claims

SBSI '24: Proceedings of the 20th Brazilian Symposium on Information Systems e Article No.: 10, Pages 1 - 10
https://doi.org/10.1145/3658321.3658362

Panorama do mercado de jogos eletronicos: um estudo de caso
de vagas de emprego

Overview of the electronic games market: a case study of job vacancies

Elyan M. F. Moraes', Matheus Albuquerque’, Fernando A. do Carmo’,
Barbara A. P. Barata?, Antonio F. L. Jacob Junior?, Fabio M. F. Lobato'?
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