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@ Profissional

@ Educacao: UFABC / FATEC / IFSP / UNIVESP / USCS / Unidrummond
@ Tecnologia: suporte de Tl e eletrénica, investimentos e blockchain

@ Projetos

@ Ensino: Educacao Financeira, Inovagao e Tecnologia
@ Pesquisa: Inteligéncia Artificial, Economia e Investimentos
o Extensao: Educacgao Financeira, Programagéao e Xadrez
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Industria 4.0 e sua historia

INDUSTRIA 4.0 E SUA
HISTORIA
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Industria 4.0 e sua historia Bases das revolucoes industriais

Teoria de Malthus | Gliast
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Industria 4.0 e sua historia Bases das revolucoes industriais

Teoria de Malthus 0(’,%

Population

Resources

Point of crisis

Malthus' Basic Theory
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Industria 4.0 e sua historia Bases das revolucoes industriais

Primeira revolucao industrial q)é%
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Industria 4.0 e sua historia Bases das revolucoes industriais

Primeira revolugéo industrial (P

@ Local: Inglaterra

@ Periodo: Século XVIII e XIX

@ Ciclo Hidraulico: producéo textil e siderurgica
@ Ciclo do carvao: maquina a vapor

@ Fases:

@ artesanato
@ manufatura
@ magquinofatura

@ Inovagao: Fontes de energia modernas
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Industria 4.0 e sua historia Bases das revolucoes industriais

Transformagoes na sociedade

@ Organizacional
e Exodo rural
@ Formagéo de grandes cidades
@ Expansdo da malha ferroviéria
@ Econbmica
@ Producédo em larga escala
@ Divis&o social do trabalho
@ Social
@ Desemprego
@ Problemas sociais
@ Politica

@ Manifestacbes
@ Sindicatos
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Industria 4.0 e sua historia Bases das revolucoes industriais

Transformacdes na producio (P(’,%

@ Sistema de producao Taylorista

@ Uso intensivo da mao-de-obra
@ Auséncia de leis trabalhistas
@ Elevada carga horaria

@ Aspectos técnicos

@ Desenvolvimento de equipamentos agricolas e industriais
@ Evolucéo dos transportes e comunicagéo

@ Setores
o Téxtil
@ Metalurgico/siderargico
@ Naval
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Industria 4.0 e sua historia Bases das revolucoes industriais

Segunda revolugdo industrial (Pc’,%

@ Local: Global
@ Periodo: Século XIX e XX

@ Fontes de energia: petréleo e eletricidade
@ Inovagao:

@ Carro
e Avido
o TV
@ Rédio
@ Telefone
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Industria 4.0 e sua historia Bases das revolucoes industriais

Transformacoes na sociedade/producao (P(’,%

@ Sistema de producéo Fordista
Produgcao em série

Mao-de-obra especializacdo na industria
Aumento da produtividade e salarios
Reducao da jornada de trabalho
Alienacao do trabalhador

@ Impactos na sociedade

@ Transportes mais rapidos e eficientes
@ Elevagdo da produtividade e consumo
@ Obsolescéncia programada
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Industria 4.0 e sua historia Bases das revolucoes industriais

Terceira revolugéo industrial QP
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Industria 4.0 e sua historia Bases das revolucoes industriais

Terceira revolugéo industrial QP

@ Local: Global
@ Periodo: Pés Il guerra mundial

@ Revolugdo: ciéntifica e automatizada
@ Inovacéo:

@ Eletronica
@ Informética
@ Robdtica
@ Genética
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Industria 4.0 e sua historia Bases das revolucoes industriais

Transformacoes na sociedade/producao (P(’,%

@ Sistema de producéo Toyotista
Producgéo sob demanda
Just-in-time (fim do estoque)
Operarios altamente qualificados
Otimizagao dos modelos
Terceirizagéo

@ Impactos na sociedade

@ Transportes seguros e rapidos
@ Reducgao nos custos e precos de produtos
@ Formacéo de redes globais e difusdo da informacéo
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Industria 4.0 e sua historia Bases das revolucoes industriais

Quarta revolucao industrial

Eduardo Palhares Junior Inteligéncia Artificial 16/90



Industria 4.0 e sua historia Bases das revolucoes industriais

Desenvolvimento da inddtria na histéria QP

N = i
CTRE 3
=

INDUSTRY 4.0
INDUSTRY 3.0

INDUSTRY 1.0

Mechanization, steam
power, weaving loom

Automation, computers Cyber Physical Systems,
and electronics internet of things, networks

=L

1870 1969 TODAY
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Industria 4.0 e sua his

Os 9 pilares da industria 4.0

BIG DATA
E ANALYTICS
INTERNET ROBOS
INDUSTRIAL _ ____ AUTONOMOS
A >
Iflr .l; %?
SIMULACAO
.{'
REALIDADE
. AUMENTADA

y R r —
r | \ -
MAMNUFATURA | 2 | INTEGRACAO
ADITIVA DE SISTEMAS
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Industria 4.0 e sua historia Bases da industria 4.0

O tripé da sustentabilidade QPoes

econdmico

ambiental
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Industria 4.0 e sua historia Bases da industria 4.0

Additive Manufacturing QP
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Industria 4.0 e sua historia Bases da industria 4.0

Additive Manufacturing QP
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Industria 4.0 e sua historia Bases da industria 4.0

Augmented Reality QP
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Industria 4.0 e sua historia Bases da industria 4.0

Augmented Reality QPoes
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Industria 4.0 e sua historia Bases da industria 4.0

Autonomous Robot (Pq%
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Industria 4.0 e sua historia Bases da industria 4.0

Autonomous Robot (Pé%
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Industria 4.0 e sua historia Bases da industria 4.0

System Integration (P(’,%
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Industria 4.0 e sua historia Bases da industria 4.0

System Integration [ &thae

{ay
@ sucarcRm. &
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Web Services

Databases

Communications

@ File Management

EDI
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Industria 4.0 e sua historia Bases da industria 4.0

Cloud Computing [ &thae

Lé
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Industria 4.0 e sua historia Bases da industria 4.0

Cloud Computing (P(’,%

bé
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Industria 4.0 e sua historia Bases da industria 4.0

Simulation [ &thae
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Industria 4.0 e sua historia Bases da industria 4.0

Simulation QPoes
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Industria 4.0 e sua historia Bases da industria 4.0

Cyber Security |’ e
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Industria 4.0 e sua historia Bases da industria 4.0

Cyber Security |’ s

faceb -
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Industria 4.0 e sua historia Bases da industria 4.0

Big Data e Analytics QP
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Industria 4.0 e sua historia Bases da industria 4.0

Big Data e Analytics (P(’/%

ANALYTICS DECISIONS
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REVOLUCAO TECNOLOGICA
E O MERCADO FINANCEIRO




Revolucao técnologica e o mercado financeiro

Profissao do futuro

Eduardo Palhares Junior Inteligéncia Artificial 30/90



Revolucao técnologica e o cado financeiro

Seja um Anti-Fragil [ &thae

Taga de
Cristal

Y a

Pedra gt o DNA

» Sofre coma + Indiferente na + Indiferente na » Abracaa
volatilidade tranquilidade ou tranquilidade ou desordem
na volatilidade na volatilidade
» Busca » Adapta-se a
tranquilidade * Resiste mais, até » Adapta-se a desordem, mas
o ponto de desordem, mas evolui a partir
ruptura depois volta ao dessa
estado original adaptacdo
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Revolucao técnologica e o mercado financeiro Bases do mercado financeiro

Principios de investimento QP

@ Analise técnica

o Grafica: candles, price action, indicadores
@ Fluxo: variacao, lote escondido, VWAP
@ Comportamental: diversificagdo, gerenciamento de risco
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Revolucao técnoldgica e o mercado financeiro Bases do mercado financeiro

Principios de investimento (P

@ Andlise técnica
o Grafica: candles, price action, indicadores
@ Fluxo: variacao, lote escondido, VWAP
@ Comportamental: diversificagdo, gerenciamento de risco
@ Andlise fundamentalista
@ Macroeconomica: atividade econdmica, inflagao, juros, cambio
@ Setorial: tamanho, faturamento, concorréncia, tecnologia
@ Desempenho: balango, demonstrativo, fluxo de caixa
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Revolucao técnoldgica e o mercado financeiro Bases do mercado financeiro

Principios de investimento (P

@ Andlise técnica
o Grafica: candles, price action, indicadores
@ Fluxo: variacao, lote escondido, VWAP
@ Comportamental: diversificagdo, gerenciamento de risco
@ Andlise fundamentalista
@ Macroeconomica: atividade econdmica, inflagao, juros, cambio
@ Setorial: tamanho, faturamento, concorréncia, tecnologia
@ Desempenho: balango, demonstrativo, fluxo de caixa
@ Analise comportamental

@ Noticias: web scraping, Twitter, Facebook
e Databases: Yahoo finances, Investing.com, Google analytics
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Revolucao técnoldgica e o mercado financeiro Bases do mercado financeiro

Principios de investimento

@ Analise técnica

o Grafica: candles, price action, indicadores

@ Fluxo: variacao, lote escondido, VWAP

@ Comportamental: diversificagdo, gerenciamento de risco
@ Analise fundamentalista

@ Macroeconomica: atividade econdmica, inflagao, juros, cambio
@ Setorial: tamanho, faturamento, concorréncia, tecnologia
@ Desempenho: balanco, demonstrativo, fluxo de caixa

@ Analise comportamental

@ Noticias: web scraping, Twitter, Facebook
e Databases: Yahoo finances, Investing.com, Google analytics

@ Analise do "Blogueiro Favorito"...
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Revolucao técnologica e o mercado financeiro Bases do mercado financeiro

Analise técnica classica - Teoria de Down q)%“’;»

Ry P
g
[ L
}l Illj'
I'l- Topos e Fundos Ascendentes
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Revolucao técnologica e o mercado financeiro Bases do mercado financeiro

Il

[

I_l Topos e Fundos Ascendentes
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Revolucao técnologica e o mercado financeiro Bases do mercado financeiro

Analise técnica classica - Ondas de Elliott (I)(’/%"

iv
Daily
Hourly
15-Minute
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Revolucao técnoldgica e o mercado financeiro Bases do mercado financeiro

Analise técnica classica - Ondas de Elliott (P(’/%

iv
Daily
Hourly
15-Minute
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Revolucao técnoldgica e o mercado financeiro Bases do mercado financeiro

Analise técnica classica - linhas de forga (P(/,%

Bitcoin / Dollar, 1D, BITFINEX ~ Abr7132.0 Max.7530.0 Min6930.1 Fch7369.9
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Revolucao técnoldgica e o mercado financeiro Bases do mercado financeiro

Analise técnica classica - sopa de letrinhas Oc’,%

PETR4

PETROL BRASILEIROS, 1D, BMFBOVESPA ~  Abr18. 1 ercado Fechado Com atraso | 30.00

MA (21, close) ¥ 66.030 0.00 (0.00%)
BB (20, close, 2) ~ 19.0554

)
EMA (72, close) ~ 19.0101 78.10

EMA (17, clpse) > v 120140
Vo (20) + | Vistalizar/Ocultar.

EMA (200, close) ~ [5] 8.5¢ GEL! 97.65500
= ) BOV . 76192.740

BOVAL1 « 73.480

B3SA3« 21.320

PETR4+ 19.000

VALE3 « 54.050

PETROL BRASILEIROS
Energia: Gleo o Gis Inegrados
= ———
. 19.00°
T - el o
o mercado fechado
20000
76986310765.0000 ETEITIT
Vale, Petrobras e bancos
correspondem a metade do "novo”
7650000000000 Ibovespa

PORTFOLIO-Incerteza eleitoral eleva
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Revolucao técnoldgica e o mercado financeiro Bases do mercado financeiro

Analise de fluxo
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Gestao de risco

Bases do mercado financeiro

(Pias
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Revolucao técnologica e o mercado financeiro

Gestao de risco

Eduardo Palhares Junior

Bases do mercado financeiro

(Pias

Relagdo de Risco: 3x1 1,5x1
Taxa de Acerto 30% 65%
Taxa de Erro 70% 35%

Alvo do Trade de RS 100,00

100 trades 3x1 15x1
Acertos R$ 3.000,00 | R$ 6.500,00
Stops -R$ 2.333,33 |-RS$ 2.333,33
Resultado RS 666,67 | R$ 4.166,67
Inteligéncia Artificial 38/90




Revolucao técnologica e o mercado financeiro Bases do mercado financeiro

A retérica

Tipos de Trader

\
)

Day Traders Position Traders
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Revolucao técnologica e o mercado financeiro Bases do mercado financeiro

A realidade

DAY TRADE

OPERARAM

NAD PERDERAM

/7 + RS 310,00 / DIA
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Day Trading for a Living?

ay trading for a living?*

Fernando Ch:

ef Rodrigo De-Lossof Bruno Giovannettit

N

vember 21, 2010

Abstract

We show th

at it is virtually impoessible for individuals to com
trade for a living. contrary to what course providers daim, We
who began to day trade ¢
the third in terms of volun

e with HFTs and day
 abserve all individuals
i the Brazilian equity futures mark
10 prrsisted for at 300 days:
of them lost money, oaly 0 ak teller (US854 per dag). and
the top individual 1only Ut : sith great risk (a standard deviation of
19§2,560). We find no evidence of learning by day trading.

JEL Codes: C92.GD2. G11. G 12

Keywords: day trade. day trading for a living

tail investors, HET. course provider

futures market
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Day Trading for a Living?

ay trading for a living?*

Fernando Chague! Rodrigo De-Losso? Bruno Giovanuettif

N

vember 21, 2010

Abstract

We show the e with HFTs and day

teade for a living. contrary to what course providers daim. We observe all individuals

at it is virtnally impossible for individoals to com

who began to day trade ¢
the third in terms of volun

i the Brazilian equity futures mark
10 prrsisted for at 300 days:

of them lost money, oaly 0 o a bank t US$34 per day). and
the top individual 1only Ut sith great risk (a standard deviation of
US$2,560). We find no evidence of learning by day trading.

JEL Codes: C92.GD2. G11. G 12

Keywords: day trade. day trading for a living tail investors, HET. course provider

futures market

Daily net profit standard deviation (US$)
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Bases do mercado financ

Day Trading for a Living? i

30,000 40,000
L 1

20,000
L

10,000
L

/!

oI a ‘when our results are
first shown in the media

Daily number of day traders (per month)

Jan 17 al17 Jan 18 Jul 18 Jan 19 aul 19

—=-0—- max —&— median ----0---- min
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volugao técnoldgica e o i i Bases do mercado financeiro

Day Trading for a Living? G
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Revolucao técnologica e o mercado financeiro Tecnologias e a disrupcao

HFT - High Frequency Trading QP

Eduardo Palhares Junior Inteligéncia Artificial 43 /90



logias e a disrupcao

N

MATTIA CROBU

THEHFT

Itsalsocalled Algorithmic Tradine
determine the way to handle the charg
conditions; whether to
S0 the price can
 to market p set price it

from ¢h

416750 468,00
4167,00  4.68,50
4.169,00
4.169,50
4.170,00 b # Z " AL ot 10 B Free Mg
417050 < | sophisticate slogical tools and ¢
:  bonds, shares and

20 depth in the

of this type of trad;

phenomen:
tradin
rolein the n

416150  4.174,00 hares in USA is done through high frequency

wrading
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Com quem devo realmente me preocupar? (Pc’,%

o o
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evolucao té

logias e a disrupcao

Quais os ativos mais valiosos?

Rank

Q@

v17

n @

Eduardo Palhares Junior

Name

Gold

Apple

Saudi Aramco

Microsoft

Amazon

Alphabet (Google)

Silver

Facebook

Tencent

Bitcoin

Berkshire Hathaway

Symbol

Market Cap

$11.847T

$2071 T

$1.89T

$1.827T

$1.622 T

$153T

$1512T

$884.94B

$745.178B

$716398

$652.128

Price

$1,865

$124.11

$9.45

$241.67

$3,216

$2,304

$27.66

$312.1

$§78.5

$38,282

$428,580

24h

-0.16%

0.59%

0.28%

-035%

-0.48%

238%

-0.70%

-10.65%

0.74%

1.12%

-29.29%

Balhare®

Price (30 days)
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Revolucao técnoldgica e o mercado financeiro Tecnologias e a disrupgao

Quais o valor do Brasil? (P

BITCOIN SUPERA B3 E JA VALE MAIS QUE TODO A BOLSA BRASILEIRA
13/04/2021 &s 15:45

s

Bitcoin Brazil's stock market

$1.19T $1.17T
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Bloco 2 Bloco 3

CONTEUDO CONTEUDO

CONTEUDO + s

/> HASH 0 /,; HASH 1

HASH 0| HASH 1| HASH 2
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Centralized Decentralized Distributed
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Revolucao técnoldgica e o mercado financeiro Tecnologias e a disrupcao

Smart contracts QP

money

(@)

| [ | @ -
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evolucdo técnoldgica e o eiro Tecnologias e a disrupgao

Smart contracts |’ i

ICO

IN I T.0ACSSEERENSSEEEEERING
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Revolucao técnoldgica e o eiro Tecnologias e a disrupcao

Smart contracts |’ i

ICO

I'N T A GOSN ESESENEE- R | N G

]

eri

Decentralized Finance
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evolucdo técnoldgica e o eiro Tecnologias e a disrupgao

Smart contracts |’ s

ICO

IN I T.0ACSSEERENSSEEEEERING

NFT

Non Fungible Token

eFi

Decentralized Finance
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Revolucao técnoldgica e o mercado financeiro Tecnologias e a disrupgao

Oferta Inicial de Moedas QP

A

OpenBazaar
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Revolucao técnoldgica e o mercado financeiro Tecnologias e a disrupgao

Oferta Inicial de Moedas (P

i

OpenBazaar
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Revolucao técnoldgica e o mercado financeiro Tecnologias e a disrupcao

Finangas descentralizadas (Pc’,%
@ DEXs - Decentralized Exchange @ Stablecoins
@ UNI - Uniswap @ USDT - Tether
@ CAKE - PancakeSwap @ USDC - USD Coin
@ SUSHI - SushiSwap @ DAI - Dai
@ 1INCH - tinch @ TUSD - TrueUSD

o Plataformas de Empréstimo
o AAVE - Aave @ Mercados de Apostas

@ COMP - Compound
@ Money Legos
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Revolucao técnologica e o mercado financeiro Tecnologias e a disrupcao

Tokens n&o-Fungiveis QPoes

90 MILHOES DE DOLARES

Q< 3 T ‘
P Ve & 2 v » |
!K‘f‘w We. ATV @\
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Revolucao técnologica e o mercado financeiro Tecnologias e a disrupcao

Tokens n&o-Fungiveis QP

90 MILHOES DE DOLARES 2,5 MILHOES DE DOLARES

jack @ @jack - 21 de mar de 2006
Q. Just setting up my twitr

Q) 93 mil T 1374mil O 166,7 mil I

,?‘ s Y

X e
IR SA Ty 4
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ARTIFICIAL INTELLIGENCE
OR MACHINE LEARNING?




Por onde comegar? QP

@ Definicdo do problema
@ Abordagem: macroeconémica
@ Problema: previsao das fases do ciclo econémico
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Por onde comegar? (P

@ Definicdo do problema

@ Abordagem: macroeconémica

@ Problema: previsao das fases do ciclo econémico
© Modelagem

@ Inputs: selecao e coleta
@ Tratamento: filtragem, normalizagéo e discretizacdo
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Por onde comegar? (P

@ Definicdo do problema

@ Abordagem: macroeconémica

@ Problema: previsao das fases do ciclo econémico
© Modelagem

@ Inputs: selegéo e coleta

@ Tratamento: filtragem, normalizagéo e discretizacdo
© Testes

@ Pré-processamento: selecdo e parametrizagdo de métodos
@ Processamento: calibracio e repeticdo randomizada de cenarios
@ Pds-processamento: tratamento e consolidagao dos resultados
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Por onde comegar? (P

@ Definicdo do problema

@ Abordagem: macroeconémica

@ Problema: previsao das fases do ciclo econémico
© Modelagem

@ Inputs: selegéo e coleta

@ Tratamento: filtragem, normalizagéo e discretizacdo
© Testes

@ Pré-processamento: selecdo e parametrizagdo de métodos
@ Processamento: calibracio e repeticdo randomizada de cenarios
@ Pds-processamento: tratamento e consolidagao dos resultados

© Conclusdes
@ Validacgao: repetibilidade e ndo-violagao das hipdteses
o Interpretacao: contextualizacdo e implicacoes imediatas
@ Discussao: nivel de sucesso e trabalhos futuros
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Artificial Intelligence or Machine Learning?
P

Arquitetura

Camada de aquisigdo Camada de tratamento Camada de Camada de validagdo
de dados de dados classificagdo dos resultados
APl do banco Tratamento de Divisdo dos folds | Acuracia,
central dados faltantes - cross validation precisdoe F1
! !
Normalizagdo Andlise de |
das variaveis overfitting
T | | 7 ) Pzrame:trlz'jgao 7
DataFrame . TSRS
Andlise de Teste de | |
correlagdo consisténcia
! !
—* Arquivos CSV ) L Treinamento e Comparacdo dos
Discretizacdo |- .
teste métodos
ry
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Artifi

Selecionando os Inputs

Machine Learnin

ial Intelligence

Periodo unidade
Produto Interno Bruto mensal PIB M jan/90 abr/20 1076 RS 4380 BCB-DEPEC
|Valor de mercado das empresas listadas no IBOVESPA IBOV M jan/96 ago/19 u.m.c 7849 BM&FBOVESPA
indice de preco ao Produtor Amplo IPA M set/94 abr/20 Var. % 7450 FGV
indice de produgio - Extrativa mineral IPEM M jan/02 mar/20 indice 21861 IBGE
indice de producio - Industria de transformacio IPIT M jan/02 mar/20 indice 21862 IBGE
indice de producéo - Bens de capital IPBC M jan/02 mar/20 indice 21863 IBGE
indice de produgio - Bens de duraveis IPBCD M jan/02 mar/20 indice 21866 IBGE
indice )mlurne devendas no vare]o_-Automavels, e M jan/00 mar/20 indice 1548 |BGE
Imotocicletas, partes e pecas - Brasil
lovms de pelas fas - Comerclals wwvc M janf90  abr/20  Unidades 7385 FENABRAVE
Vendas de veiculos pelas ionarias - Caminhd VVC M jan/90 abr/20 Unidades 7386 FENABRAVE
indice de expectativas futuras IEF M mar/99 abr/20 indice 4395 Fecomercio
indice de confianca do Empresario Industrial ICEI T jul/98 2trif2020 indice 7343 CNI
indice da construcio civil IcC M mar/99 abr/20 indice 4393 Fecomercio
Saldo Publico Spub M jun/88 mar/20 106 RS 2007 BCB-DSTAT
ISaldo Privado Spriv M jun/88 mar/20 10”6 RS 2043 BCB-DSTAT
M1 novo M1 M dez/01 mar/20 u.m.c. 27788 BCB-DSTAT
IM2 novo M2 M jul/o1 mar/20 u.m.c. 27810 BCB-DSTAT
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Transformando os dados (P(’,%
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Analise global P

-10
FIB
PA
IPEM -08
IPIT
IPBC
06
IPBCD
W
weeL 04
wee
IEF
02
Icc
Spub
Spriv 0.0
ML
M2
-0.2

PIB IPA IPEM PIT IPBC  PBCD NWW WCCL WCC IEF Icc Spub  Spriv M1 M2
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Analise local (Po", S

06 ®
L]
0.4 . .
L]
e, ° '."o K
0.2 * LY e *
) AP AL TR
8 ® . ."3 c.‘
2 oo '3: ) 3
e do O!. ¥ .
L e J‘. b :' .
02 % o o Lt ] .
L] " ° L]
»
-0.4 ° ° .
.
-0.10 -0.05 0.00 0.05 0.10
PIB
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Andlise local (l)(’/%

0.6 12
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0.4 4 10
®
LS e % '.' (J
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Artificial Intelligence or Machine Learning?

Estratégias para discretizacao

média

99,7% 99,7%

-3 -2 -1 desviospadrao 1 2 3
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Estratégias para discretizacao (P(’,%

Queda ‘ Alta

X<0 ‘ x>0
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Estratégias para discretizacao (P(’,%

Queda ‘ Alta
x<0 ‘ x>0
Queda forte ‘ Queda normal | Estabilidade ‘ Alta normal ‘ Alta forte
X<-5% | S%<x<-075% | 075%<x<075% 0,75% <x<5% x > 5%
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Estratégias para discretizagéo (l)(’,%

Queda ‘ Alta
x<0 ‘ x>0
Queda forte ‘ Queda normal | Estabilidade ‘ Alta normal ‘ Alta forte
X<-5% | S%<x<-075% | 075%<x<075% 0,75% <x<5% x > 5%
Queda forte ‘ Lateralizagdo ‘ Alta forte
X<H-G ‘ H-0<X<H+O ‘ X>U+0
16% dos casos 68% dos casos 16% dos casos
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Artificial Intelligence or Machine Learning?
Qs o

Estratégias para discretizacao

Queda ‘ Alta
x<0 ‘ x>0
Queda forte ‘ Queda normal | Estabilidade ‘ Alta normal ‘ Alta forte
x<-5% | 5% <x<-0,75% | 0.75%<x<075% | 0,75% <x<5% | X > 5%
Queda forte ‘ Lateralizagdo ‘ Alta forte
‘ X>U+o

X<H-G ‘ H-0<X<H+O
16% dos casos 68% dos casos 16% dos casos

Queda forte ‘ Queda normal | Estabilidade ‘ Alta normal ‘ Alta forte
X<H-20 ‘p-20<x<p-0 | H-G<X<U+O ‘p+0<x<p+20‘ X>U+20
13,5% dos casos  2,5% dos casos

2,5% dos casos 13,5% dos casos 68% dos casos

Inteligéncia Artificial 62 /90
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Queda Alta
x<0 ‘ x>0
Queda forte ‘ Queda normal | Estabilidade ‘ Alta normal Alta forte
x<-5% | 5% <x<-0,75% | 0.75%<x<075% | 0,75% <x<5% | X > 5%
Queda forte ‘ Lateralizagdo Alta forte
X<H-G H-0<X<H+O X>U+0

16% dos casos

Queda forte

Queda normal

68% dos casos

Estabilidade

16% dos casos

Alta normal

Alta forte

X<H-20

2,5% dos casos

Queda forte

H-20<X<U-0O
13,5% dos casos

Queda normal

U-O<X<U+0

68% dos casos

Estabilidade

pto<x<pt+2o
13,5% dos casos

Alta normal

X>U+20

2,5% dos casos

Alta forte
x>u+1,670

x<u-1,670

5% dos casos

Eduardo Palhares Junior

Ww-1,670<x < p-0,670

20% dos casos

w-0,670<x < ut0,670

50% dos casos

ut0,670<x < p+l,670

20% dos casos

5% dos casos

Inteligéncia Artificial
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Artificial Intelligence or Machine Learning?
Qs o

Estratégias para discretizacao




ence or Machine Learnin

Validagao cruzada

All Data ‘

Training data Test data ‘

Fold 1 Fold 2 Fold 3 Fold 4 Fold 5

Split1 | Fold 1 ‘ Fold 2 Fold 3 Fold 4 Fold 5

split2 | Fold1 || Fold2 | Fold3 || Fold4 || Fold5

— — Finding Parameters
spiit3 | Fold1 || Fold2 || Fold3 || Fold4 || Fold5
Split4 | Fold1 || Fold2 | Fold3 || Fold4 ‘ Fold 5

Split5 | Fold 1 Fold 2 Fold 3 Fold 4 Fold 5

Final evaluation { Test data

63 /90
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Validagado cruzada =

| Forward Chaining
All Data
[ Time [lagc ]y [ e Juagt] v | Tine [t v [T [lct] v |
Training data Test data ‘ ( = \ = a 1 ? 1 1 ? 1 1 ? 1 1 ? 1
& 2 ¥ 2 1 O |2 1 0 2 1 () 2 1 [
L el 5 | 0| 2 | o |0 | & 30 1
Fold1 || Fold2 || Fold3 || Fold4 || Folds X e 1 0 4 1 0 L e 0
o
1 g 5 5 5 (] )
spit1 [Fold1 || Fold2 || Foid3 || Foid4 || Folds s 6 0 ?
spiitz | Fold1 || Fold2 || Fold3 || Fold4 || Folds ( ) = [ |
. e Finding Parameters IS 2R ESEN RARN| s Train | validation
Split3 | Fold1 || Fold2 || Fold3 || Fold4 || Fold5 g g
spit4 | Fold1 || Fold2 || Foias |[[Foida || Fois 1= |2 | 3¢ | gn | s | 6
Split5 | Fold1 || Fold2 | Fold3 || Fold4 | Fold5. S s b e s s
Final evaluation { Test data Past Now Feature

Time
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Métodos de classificagéo (P

@ kNN — K Nearest Neighbors

@ NB — Gausian Naive Bayes

@ DT — Decision Tree

@ RF — Random Forest

@ LR — Logistic Regression

@ SVC - Support Vector Classification
@ NN — Neural Network
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Artificial Intelligence or Machine Learning?

KNN — K Nearest Neighbors Paha®

L ~.
- N uss
. \
\
\

~, \

s
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NB — Gausian Naive Bayes (P

Likelihood of the Prior
Evidence given that the Probability of

Hypothesis is True ‘ﬁ /—‘ the Hypothesis
P(E|H) * P(H)
P(E)

N

Prior Probability
that the evidence is

P(H|E) =

Posterior Probability of
the Hypothesis given
that the Evidence is

True True
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DT — Decision Tree

X =0018 )
gini = 0.48
samples = 120
vane = [48, 72) |

True -
Faise

X{1] <= 0003
gni=0.454
samples = 66
value = [43, 23]

T '
X9 <= 0052
g = 0,486
z gni = 0,484
vaive = [7. 5 e <1107
\ ) - vakse = [10.7)
S -




RF — Random Forest QP

Decision Tree-1 Decision Tree-2 Decision Tree-N

Result-1 Result-2 Result-N

Majority Voting / Averaging

Final Result
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LR — Logistic Regression (P(’,‘%‘%»
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Artificial Intelligence or Machine Learning?

SVC — Support Vector Classification

2

Maximum

¢

s

Maximum
Margin

Positive
Hyperplane »

/00

Margin
Hyperplane

Support
Vectors

Negative Hyperplane

Eduardo Palhares Junior
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NN — Neural Network QP

Hidden Layer

Input Layer

. O\
Input 1 s AN
. AN \ Output Layer
— B \ N
: 4_,.- S Ny .
Input 2 h h 4
Input 3 A\
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Artificial Intelligence or Machine Learning?

Avaliacao do modelo

PRECISION »

accURACY »
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Artificial Intelligence or Machine Learning?

Avaliacao do modelo

Actual Class

PRECISION »

accURACY »

Eduardo Palhares Junior

Pozios

Predicted Class
"iE e !
Positive Negative
. . False Negative (FN) Sensitivity
Positive True Positive (TP) TyseI1E TP
ype 11 Error TPIFW
) False Positive (FP) ) Spesificity
Negative i g True Negative (TN) TN
'ype I Error TN+ FP)
- Negative Predictive Accuracy
Precision
P Value TP+TN
—_— ™ (TP +TN + FP + FN)
(TP +FP) -
(TN + FN)
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Relatério de validagéo (P

Confusion Matrix:
({2 2 0 @ o]

[2 5 7 1 @]
[@e 225 5 e]
[e @ 213 2]
[e @ 8 1 1]]

Accuracy score: 0.66

Classification Report:

precision recall fl-score  support

Recessdo 8.50 0.50 0.50 4
Queda fraca .56 0.33 8.42 15
Lateralizacao 8.74 8.78 0.76 32
Alta fraca 9.65 0.76 0.70 17
Alta forte 8.33 8.50 0.48 2
accuracy 0.66 70
macro avg 9.55 9.58 0.56 70
weighted avg .65 0.66 0.65 70
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Arf al Intelligence or Machine Leal

Acuracia binaria completa

100,00%
90,00%
80,00%
70,00%
60,00%
b
o
‘£ 50,00%
E
40,00%
30,00%
20,00%
B - - i -
. — —
kNN NB DT RF LR svC NN
B Train 78,79% 75,76% 72,73% 72,73% 75,76% 72,73% 72,73%
HTest 90,00% 87,14% 80,00% 88,57% 84,29% 88,57% 85,71%
me 11,21% 11,39% 7,27% 15,84% 8,53% 15,84% 12,99%
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Artificial Intelligence or Machine Learning?

Score-F1 5 classes restrita

100,00%
90,00%
80,00%
70,00%

SCORE-F1

kNN

60,00%
50,00% m
40,00% B
30,00% I I = I I
20,00%
10,00% -
L NB DT RF R svC NN

F1 Queda Forte 28,57% 28,57% 57,14% 57,14% 54,55% 40,00% 0,00%
® F1 Queda 38,46% 10,00% 37,04% 48,00% 62,07% 44,44% 41,38%
[mFL Lateralizagdo 69,33% 67,65% 61,54% 73,53% 61,82% 66,67% 67,65%
[mF1 Alta 48,28% 53,33% 52,94% 52,94% 55,56% 51,61% 70,27%
M F1 Alta forte 0,00% 50,00% 28,57% 0,00% 44,44% 0,00% 0,00%
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al Intelligence or Macl

Estratégias — acuracia de teste

100,00%
90,00%
80,00%
70,00%
60,00%
50,00%
40,00%
30,00%
20,00%
10,00%
0,00%

Acuracia {test)

kNN NB DT RF LR SVC NN
M 2 classes completo 90,00% 87,14% 80,00% 88,57% 84,29% 88,57% 85,71%
M 2 classes restrito 90,00% 87,14% 88,57% 90,00% 87,14% 90,00% 85,71%
M 3 classes completo 81,43% 78,57% 72,86% 82,86% 68,57% 81,43% 84,29%
3 classes restrito 81,43% 80,00% 75,71% 75,71% 75,71% 84,29% 82,86%
M 5 classes completo 55,71% 50,00% 48,57% 65,71% 57,14% 54,29% 58,57%
B 5 classes restrito 55,71% 51,43% 52,86% 60,00% 58,57% 57,14% 60,00%

Inteligéncia Artificial



Artificial Intelligence or Machine Learning?

F1-Score completo vs restrito — 5 classes

50,00%
40,00%
30,002
20,00%
10,00%

0,00%

w
[
[=]
=]
9@
-
o
<

-10,00%
-20,00%
-30,00%
-40,00%

-50,00%

kNN NB DT RF LR svC NN
AF1 Queda Forte 3,57% 11,90% 7,14% 7,14% 10,10% 40,00% 33,33%
mAF1 Queda 20,28% 7,39% 19,65% 6,33% 12,07% 5,98% 4,34%
| maF1 Lateralizagao| 1,77% 3,03% 1,87% 2,23% 2,59% 0,84% [ 1,98%
|maF1 Alta [ -16,2a% 5,49% 2,87% -17,33% -3,90% 3,34% [ 0,00%
AF1 Alta forte -40,00% 16,67% 4,76% -40,00% 15,87% 0,00% 0,00%
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2 classes

classes
absoluto

relativo

absoluto

3 classes

relativo

absoluto

5 classes

relativo

46,53% 6,65%
-20,14% -2,88% 61,26%  8,75%
17,85%  2,55%  6,51%  0,93%  7,67%  1,10%
11,82%  1,69%  24,55%  3,51% -42,50% -6,07%
-52,22%  -7,46%
Total 29,67% 4,24% 10,92% 1,56% 20,74% 2,96%
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Ganho no F1-score — completo vs restrito

(Pias




Setup dos hiperparametros (P(’,%

m
Completo Relu

m Restrito Tanh SGD 18
Completo Identity SGD 13

m Restrito Tanh Adam 5

m Completo Identity SGD 16
Restrito Identity SGD 2
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O futuro da humanidade

O FUTURO DA HUMANIDADE
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Os empregos estao sumindo? (P(’,%
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Os empregos estao sumindo? (P(’,%

Uma breve

histéria da

humanidade
£ )

Sapiens

Yuval Noah Harari
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Os empregos estao sumindo?

Industry 4.0 Is Already Here,
But Are You Ready?

Gjoko Muratovski rorbes Councils
Forbes Agency Council couNciL P
Loadarship

Director of the Ullman School of Design, America’s oldest

university-based design school.

The Need For New Skills

According to a study by the McKinsey Global Institute, "between 400
million and 800 million individuals could be displaced by
automation and need to find new jobs by 2030 around the world."

m

The world is being changed in many new ways. The Covid-19
pandemic that has placed the entire planet on hold is just one part of
this disruption. Another less dramatic but equally important change
is also taking place in the midst of it all: the Fourth Industrial
Revolution. Most people are familiar with this development under

82/90




Hard Skills vs Soft Skills QP
= i o v

Rk Niveau linguistique
. Certifications

A - -

Diplémes
e Références

- _ HARD SKILLS e
Compeétences informatiques Expériences

Capacités d’analyse
Initiative P -

Affirmation de soi SOFT SKILLS Communication

Sensibilite
interpersonnelle Leadership

Orientation Créativité

: Adaptabilité
résultats
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O futuro da humanidade

Soft Skills - Forum Econdmico Mundial

Pensamento Criatividade Gestao
critico de pessoas

Capacidade de
julgamento e tomada
de decisoes

Inteligéncia
emocional

Orientacao
para servir

Eduardo Palhares Junior

X

Resolugéo de

Coordenagao
problemas complexos

Flexibilidade

Negociagdo =
gocs cognitiva
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Novas habilidades (P

2015
@ Solucao de problemas complexos
@ Relacionamento interpessoal
@ Gestao de pessoas
@ Pensamento critico
@ Negociacéo
@ Controle de qualidade
@ Orientacao de servico
@ Julgamento e tomada de decisao
@ Escuta ativa
@ Criativiade
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O futuro da humanidade

Novas habilidades

2015
@ Solucao de problemas complexos
@ Relacionamento interpessoal
@ Gestao de pessoas
@ Pensamento critico
@ Negociacéo
@ Controle de qualidade
@ Orientacao de servico
@ Julgamento e tomada de decisao
@ Escuta ativa
@ Criativiade

Eduardo Palhares Junior

(P

2020
@ Solucéo de problemas complexos
@ Pensamento critico
@ Criatividade
@ Gestao de pessoas
@ Relacionamento interpessoal
@ Inteligéncia emocional
@ Julgamento e tomada de decisao
@ Orientacédo de servico
@ Gestao de conflitos
@ Flexibilidade cognitiva
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Profissional do futuro QP

@ Habilidades sociais
@ Percepgéo social
@ Investigacao critica
@ Escuta ativa

@ Resolugéo de problemas complexos
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Profissional do futuro (P

@ Habilidades sociais @ Competéncias das relacoes

humanas

e Percepgao social ° Inteligéncia emocional
@ Empatia

L @ Criatividade

@ Investigagéo critica o Etica
@ Comunicagao

@ Escuta ativa @ Sabedoria
o Atitude

@ Resolugao de problemas complexos @ Flexibilidade em saber lidar
@ Boa convivéncia com pessoas e robos
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Profissional do futuro QP

@ Geral
o Idioma: Inglés,
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Profissional do futuro QP

@ Geral
@ Idioma: Inglés, Chinés
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Profissional do futuro QP

@ Geral
@ Idioma: Inglés, Chinés
@ Programacao: Excel,
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Profissional do futuro QP

@ Geral
@ Idioma: Inglés, Chinés
@ Programacao: Excel, Python

Eduardo Palhares Junior Inteligéncia Artificial 87 /90



Profissional do futuro QP

@ Geral
@ Idioma: Inglés, Chinés
@ Programacao: Excel, Python
@ Formagao: Varias,
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Profissional do futuro QP

@ Geral
@ Idioma: Inglés, Chinés
@ Programacao: Excel, Python
e Formagao: Varias, saber aprender
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Profissional do futuro QP

@ Geral
@ Idioma: Inglés, Chinés
@ Programacao: Excel, Python
e Formagao: Varias, saber aprender
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Profissional do futuro (P

@ Geral
@ Idioma: Inglés, Chinés
@ Programacao: Excel, Python
e Formagao: Varias, saber aprender

@ Inteligéncia Artificial aplicada ao mercado financeiro
Estatistica

Algebra multilinear

Célculo Vetorial e Tensorial

Programacéao dinamica

Gestao

Economia

Comportamento humano ...
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