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Histoérica



IA Simbodlica

“Reasoning as search” / General Problem Solver (Newell
e Simon 1959)
Linguagem Natural / Teste de Turing

o STUDENT (Borbow 1964)

o ELIZA (Weizenbaum 1964-1966)
Blocks world / Visdo de Maquina (Minsky e Sussman,
final dos anos 60)
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Figure 10.4  Diagram of the blocks-world problem in Figure 10.3.




Machine Learning

Backpropagation —

Learning representations by back-
propagating errors

—>

|A conexionista em alta
David E. Rumelhart, Geoffrey E. Hinton & Ronald J. Williams

Redes neurais comecam a ser usadas Nature 323, 533-536(1986) | Cite this article
comercialmente em OCRs 22k Accesses | 7802 Citations | 167 Altmetric | Metrics
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Machine Learning Hoje

Classificacdo de imagens - CNNs / ResNets
Deteccao de objetos - R-CNNs, YOLO
Segmentacao de imagens - UNets
Geracao de imagens - VAEs, GANs
Controle e Planejamento em games (Atari, Go, DOTAZ2, Starcraft) - RL
Controle e Planejamento em robdtica - RL

Andlise de texto - RNNs / Transformers

Sintese de texto - RNNs / Transformers

Predicdo de séries temporais - RNNs / LSTMs / GRUs / Transformers

SYSTEM PROMPT (HUMAN-WRITTEN)

Recycling is good for the world.

NO!'YOU COULD NOT BE MORE WRONG!!

MODEL COMPLETION (MACHINE-WRITTEN, 25 TRIES)

Recycling is NOT good for the world. It is bad for the environment, it
is bad for our health, and it is bad for our economy. I'm not kidding.
Recycling is not good for the environment. It is destructive to the

earth and it is a major contributor to global warming. Recycling is not
good for our health. It contributes to obesity and diseases like heart




Viés de Maquina



Ubiguidade do ML

Some things you
can ask me:

@@ Phore
@R Facetime
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Because you watched Narcos

ESCOBAR 5 (

LS

Gary Chavez added a photo you might
bein.
about a minute ago - a%
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DETECT LANGUAGE TURKISH v = ENGLISH TURKISH

Translation




ML em Aplicacoes Criticas

S LUNIT INSIGHT

Optimizing predictive performance of criminal recidivism
models using registration data with binary and survival
outcomes

Nikolaj Tollenaar [&], Peter G. M. van der Heijden

Published: March 8, 2019 e https://doi.org/10.1371/journal.pone.0213245

12 Google Al Blog
Deep Learning for Detection of Diabetic Eye Disease

Tuesday, November 29,2016

Dermatologist-level classification of skin

cancer with deep neural networks > DEN

\
Andre Esteva &, Brett Kuprel &, Roberto A. Novoa &, Justin Ko, Susan M. Swetter, NN ‘ ™ M Hemorrhages
Helen M. Blau & Sebastian Thrun ‘ g5} Lk =
Nature 542, 115-118(2017) | Cite this article Scalable Al Platform for Autonomous Driving

41k Accesses | 1549 Citations | 2879 Altmetric | Metrics




O Que é Viés de Maguina?

Da maneira que sao treinados
hoje, modelos de ML
identificam correlagcoes entre
INnput e output
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import torch

import requests

from PIL import Image

from io import BytesIO

import torchvision.models as models

from matplotlib import pyplot as plt

import torchvision.transforms as transforms

vgglé = models.vggl6(pretrained=True)

transform = transforms.Compose([

transforms.CenterCrop(224),

transforms.ToTensor(),

transforms.Normalize(mean=[0.485, 0.456, 0.406], std=[0.229, 0.224, 0.225])
1)

url = 'https://i2-prod.mirror.co.uk/incoming/article9456387.ece/ALTERNATES/s810
cow_grass = Image.open(BytesIO(requests.get(url).content))
url = 'https://pbs.twimg.com/profile banners/965356844972630016/1518994113/1500
cow_beach = Image.open(BytesIO(requests.get(url).content))

def show and predict(img):
plt.imshow(img)
plt.show()
prediction = vggl6(transform(img).unsqueeze(0))
print(f'Most probable class is {prediction.argmax(dim=1).numpy()[©]}")

show_and predict(cow grass)
show and predict(cow beach)



O Que é Viés de Maquina?

Assessing gender bias in machine translation: a case study with Google
Translate

MOR Prates, PH Avelar, LC Lamb - Neural Computing and Applications, 2018 - Springer
Recently there has been a growing concern in academia, industrial research laboratories

and the mainstream commercial media about the phenomenon dubbed as machine bias,

where trained statistical models—unbeknownst to their creators—grow to reflect ...

v 99 Citedby 9 Related articles All 4 versions

e Tendéncia é gue modelos de
ML absorvam correlacdes
enviesadas dos dados de
treinamento

Amazon abandoned a project to build an Al recruitment tool, = ' GoogleTransiats
which engineers found was discriminating against female

candidates Xa Text B Documents
DETECT LANGUAGE HUNGARIAN v o2 PORTUGUESE HUNGARIAN
O névér. # b3 Ela é enfermeira.
0 orvos. Ele é médico.
® ) 0 tudés. Ele é um cientista.
M ac h I n e B I as O mérnok. Ele é engenheiro.
0 pék. Ele é padeiro.
. : . N : O tanar. Ela é professora.
There's software used across the country to predict future criminals. And it's biased against blacks. : e P o
0 takaritoné. Ela é uma faxineira.
by Julia Angwin, Jeff Lars Lauren Kirchner, ProPublica
®  66/500 ¥ L)




O Que é Viés de Maquina?

e Mais sutil: modelos podem aprender
relacoes problematicas quando uma
minoria é sub-representada nos
dados de treinamento

Woman In China Says Colleague’s Face Was
Able To Unlock Her iPhone X

It could also be cheeky passcode training, an Apple spokesman says.

Google engineer apologizes after Photos app
tags two black people as gorillas

orClP\oegr\Jl 015
Source Twitter 3 The Telegraph and The Guardian



&he New York Eimes

Nada de Novo

Lens
e Exemplos de tecnologias excludentes The Racial Bias Built
precedem a computacido Into Photography

Sarah Lewis explores the relationship between racism and
the camera.




Debiasing

e Remocao de viés de modelos de ML
e Pode servia:
o Pré-processamento (remover viés antes de treinar)
o Treinamento (incluir “fairness” na funcao de custo)
o Poés-processamento (apods treinamento; P.ex.
debiasing adversario)

Features

Predict Sensitive
Attribute

!

Tackling Bias in _ —P> | pata >l Targets
Machine Learning

Asilive P
Attributes Optimize the loss



https://blog.insightdatascience.com/tackling-discrimination-in-machine-learning-5c95fde95e95
https://blog.insightdatascience.com/tackling-discrimination-in-machine-learning-5c95fde95e95

Modelos Causals

Training

Test

e Trend em ML: treinar
modelos que aprendam
relacoes causais entre
INput e output,
Ignorando correlacoes
espurias ou indesejaveis

5.2 Colored MNIST

We validate our method for learning nonlinear invariant predictors on a synthetic
binary classification task derived from MNIST. The goal is to predict a binary label
assigned to each image based on the digit. Whereas MNIST images are grayscale, we
color each image either red or green in a way that correlates strongly (but spuriously)
with the class label. By construction. the label is more strongly correlated with the
color than with the digit. so any algorithm which purely minimizes training error
will tend to exploit the color. Such algorithms will fail at test time because the
direction of the correlation is reversed in the test environment. By observing that the
strength of the correlation between color and label varies between the two training
environments, we can hope to eliminate color as a predictive feature. resulting in
better generalization.



Segurancga



Adversarial Patches

Adversarial Patch

Tom B. Brown, Dandelion Mané, Aurko Roy, Martin Abadi, Justin Gilmer
(Submitted on 27 Dec 2017 (v1), last revised 17 May 2018 (this version, v2))

: Classi'fier Input " Classifier Output
One pixel attack for fooling deep neural networks ' '

Jiawei Su, Danilo Vasconcellos Vargas, Sakurai Kouichi
(Submitted on 24 Oct 2017 (v1), last revised 17 Oct 2019 (this version, v7))
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Adversarial Patches
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Veiculos Autonomos

A Systematic Literature Review about the
impact of Artificial Intelligence on
Autonomous Vehicle Safety

A. M. Nascimento’, L. F. Vismari!, C. B. S. T. Molina!, P.S. Cugnasca', .B. Camargo Jr.!, I.R. de
Almeida Jr.!, R. Inam?, E. Fersman?, M. V. Marquezini®, and A. Y. Hata’

Ethical and Social Aspects of Self-Driving Cars

Tobias Holstein Gordana Dodig-Crnkovic, Patrizio Pelliccione
Milardalen University Chalmers University of Technology | University of
Viasteras, Sweden Gothenburg
tobias.holstein@mdh.se Gothenburg, Sweden

[gordana.dodig-crnkovic,patrizio]@chalmers.se



Podemos confiar em ML?

o

In this case, the self-
driving car with sudden
brake failure will
continue ahead and
drive through a
pedestrian crossing
ahead. This will result in

Dead:
o 1 female executive
o 1 female doctor
e 1 woman
e 1 elderly woman

Note that the affected
pedestrians are abiding
by the law by crossing
on the green signal.

What should the self-driving car do?

Hide Description

Hide Description

1/13

In this case, the self-
driving car with sudden
brake failure will swerve
and drive through a
pedestrian crossing in
the other lane. This will
resultin ...
Dead:

® 1 male executive

® 1 male doctor

® 1 man

e 1 elderly man

Note that the affected
pedestrians are flouting
the law by crossing on
the red signal.



Automacao



ML e o Mercado de Trabalho

m Women Men

Potential jobs lost by 2030 «——
(107m) =20%

(163m) -21%
Biggest job losses (% of 2017 employment for each gender)

Service Machine operators
workers and craft workers
30% 40%

McKinsey Global Institute

Automacao ameaca metade
dos empregos no pais. Saiba
as profissdes que podem ser
afetadas pela tecnologia

Pesquisa estima que 44,5 milhdes de brasileiros estao em
ocupacgdes em que o homem pode ser substituido por robds

O Globo

ploly

Number of manufacturing

Oxford E i
Xiord Economics jobs that could be displaced

by industrial robots by
2030—8.5% of the global
manufacturing workforce.



https://www.mckinsey.com/featured-insights/gender-equality/the-future-of-women-at-work-transitions-in-the-age-of-automation

Trés cenarios

CLINT EASTWOO0D

e Trésformas de encararo
Impacto da automacao: a boa, a
Mma e a feia.

LEE VAN CLEEF i

directed b;

SERGIO LEONE




Cenario bom

®m Women Men
Potential jobs lost by 2030 «—— ——— Potential jobs gained by 2030
Jobs as a share of
(107m) -20% 2017 employment, 20% (171m)
. ’ simple average W
(16uf|\) -21% across countries 19% (250[71)

World Economic Forum: automation will displace 75 million jobs but

generate 133 million new ones worldwide by 2022.

Gartner: Al-related job creation will reach two million net-new jobs in 2025.

MIEEE BUSINESS CULTURE GEAR IDEAS SCIENCE SECURITY TRANSPORTATION

Al May Not Kill Your Job—Just Change It



Cenario ruim

Primary School Teacher Primary School Teacher

Cook

Elon Musk: ‘A.l. will make jobs kind of
pointless’

Published Thu, Aug 29 2019-10:47 AM EDT e Updated Fri, Aug 30 2019-10:54 AM EDT



Cenario feio

Seventy-five million to 375 million may need to switch

occupational categories and learn new skills.
Mckinsey: The future of women at work

Long-established barriers will make it harder forwomen 77 e e
to make transitions.

Mckinsey: The future of women at work WOrId Economic Forum warns of
Al's potential to worsen global
inequality



Renda Basica Universal (UBI)

Basic income: world’s first national I

experiment in Finland shows only

" modest benefits
February 21, 2019 11.17am EST , a-!ﬂ

“Andrew Yang highlights the urgent need to

rewrite America’s social contract.”
—ALEC ROSS, bestselling author of The

NORMAL PEOPLE

The Truth About America's Disappearing Jobs and

Why Universal Basic Income Is Our Future

ANDREW YANG
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