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HEKIMA

More than 100 Al projects

Different segments and applications
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as you may have heard...
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‘Traditional programming’

Data

Algorithm

A

Computer

> mm» QOutput
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‘Traditional programming’

1337,425 —— Data

Integer sum ——  Algorithm

HEKIMA

A

Computer

> s Output —— 1762
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How to recognize a human being?
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How to recognize a human being?
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HEKIMA

It gets harder when working in low-level
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HEKIMA

Fortunately we have a lot of examples!
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‘Traditional programming’

1337,425 —— Data

A

Computer  p mm Output —— 1762

Integer sum ——  Algorithm

Machine Learning

Data

Image

) Computer > mm» Algorithm classifier

(human, car,dog) —  Qutput
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HEKIMA

New tasks, new opportunities, new businesses

“a man is standing next

to an elephant”
4 \ —“. .

Andeej Karpsthy, Armand Joulin, & Li Foi-F ! f"», > :;‘_‘_' : e o) P anor e} KarbeY L Fot-Fei
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SCIENTIFIC - IRT——— HEKIMA
AMERICAN. 2

SUSTAINABILITY EDUCATION VIDEO PODCASTS BLOGS STORE Q

HEALTH

ist Discovers Potential
ria Drug

is packed with innovations for finding drugs faster

Bykndy Extance on February 5, 2015

Not only automation

but also knowledge discovery

\DY

LATEST NEWS

The EPA's Climate Rollbacks
Could Mean Thousands of
Premature Deaths

] ¥ Birds of a Feather Fight CONFIDENCIAL |
\ Germs Together

2009, https://www.scientificamerican.com/article/robots-adam-and-eve-ai/



https://www.scientificamerican.com/article/robots-adam-and-eve-ai/

Not only automation

but also knowledge discovery

Image of retina Blood pressure predictions
focus on blood vessels

Poplin et al., 2018, https://www.nature.com/articles/s41551-018-0195-0

HEKIMA

Age
Gender
Blood pressure
Smoking status

Cardiovascular risk
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https://www.nature.com/articles/s41551-018-0195-0

HEKIMA

Not only automation

less invasive and

but also knowledge discovery che aper

Age
Gender
Blood pressure

Smoking status

— Cardiovascular risk

Image of retina Blood pressure predictions

focus on blood vessels 7\
accuracg similar +o/

b'OOd test CONFIDENCIAL |

Poplin et al., 2018, https://www.nature.com/articles/s41551-018-0195-0



https://www.nature.com/articles/s41551-018-0195-0
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| already know where to apply ML!
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HEKIMA

It you had a ML model
with 100% accuracy,
what would you do next?
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HEKIMA

Creating a Data-Driven Organization - Carl Anderson

, B, W

DATA REPORT ANALYSIS ACTION VALUE
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Creating a Data-Driven Organization - Carl Anderson

, B, W

REPORT ANALYSIS ACTION VALUE
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HEKIMA

o Chanﬁe Management
Skl butlo\\nﬁ

reating a Data-Driven Organization - Carl Antlerson

, B, W

ANALYSIS 7A)CTION VALUE

e

/

Processes

PECPLE!
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HEKIMA

ML without accounting for processes
and people is the ‘but it works on my
computer’ of Data Science.
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Brazilian market is moving fast

4 TRANSFORMATION

Data and Al as an essential part of the core business.
Data-driven companies.

3 EXECUTION

Improvements in the operational performance.
Use of predictive analysis in production.

2 EXPLORATION

Growing consensus about the potential of Big Data applications is
conducive to initial experiments and exploratory analysis.

1 DISCOVERY

Data / Al is discussed but don't reflect on business strategy or internal processes.

HEKIMA

Deep transformation. Al is part of strategic
planning

Cultural change

End to end projects

Opportunities lab

Exploratory data analysis

Prioritization of business opportunities

Projects that show potential and ROI
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Smart Datacenter

Save 40% of cooling costs by managing the Datacenter
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Sensors

—

ML Model

_<

actuators

HEKIMA
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HEKIMA

Master Data Management

Multiple data sources, one entity
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HEKIMA

Customer feedback analysis

car
The car is really comfortable

comfortable

| think the trunk is small trunk

small

The customer service is
awesome!

customer service

A A A

awesome

| was not able to test-drive! — test-drive
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Content classification

Books / Questions

Tagged documents

Logarithm

Functions

Probabilities

—

HEKIMA

Better text retrieval with tagged content
Faster subject coverage analysis

Content recommendation for students
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Customer profiling

—

Demographics

Loyalty Score

Discount sensibility

—

—

HEKIMA

Discount with best
return:

40%
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Optimizing scrap mixture for

steel production

ok




HEKIMA

Optimizing scrap mix

X% scrap 1 —

— steel yield —
o : ; ML learns a
6 ] ligielBit 2 model for yield )
and energy — energy consumptlon —T cost
consumption
— batch run time —

z% ingredient3 ——

' \
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HEKIMA

Optimizing scrap mix

X% scrap 1 —

— steel yield —
0 ; - ML learns a
6 ] ligielBit 2 model for yield )
and energy — energy consumptlon — cost
consumption
— batch run time —

z% ingredient3 ——

Minimize cost btﬁ
ex(olor'\nﬁ difkerent

combinations.
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Order
placement

Orders sent to
distribution
center

SPECIFIC POINTS OF
INTERVENTION BY HEKIMA

Successful
Delivery CDD
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HEKIMA

Orders processed
by Hekima

© TODOS OS DIREITOS RESERVADOS
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HEKIMA

Dynamic Pricing

learning how different features impact sales and profits

—* price

— Size

holidays, weekdays

A

pageviews

— discounts
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HEKIMA

Dynamic Pricing

Best erice

learning how different features impact sales and profits S,

—* price

/

— Size

— holidays, weekdays ~ —

il »

it |
— pageviews ]

njoud payoadx3y

— discounts |

Price
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Text classification,
churn prediction, recommendation,
customer analysis, data sanitization,

supply chain automation, demand forecasting...
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What about the challenges?

Fairness
Accountability

Transparency
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ML is influenced by people

even learning our mistakes!

HEKIMA

| Success definition
Dataset preparation Coptimization ’rarﬁe’r)

(blas) &

N

Computer

S Algorithm

Qo

ob\‘)ec‘r'\ves L

CONFIDENCIAL |



Success definition

WIEEE

Technology Science Culture Gear Business Politics More

Amazon

|s Amazon's algorithm cashing in
onthe Camp Fire by raising the
cost of safety equipment?

Sudden and repeated price increases on fire extinguishers, axes and escape ladders
sold on Amazon are seemingly linked to increased demand driven by California's
Camp Fire

By MATTHEW CHAPMAN

Friday 23 November 2018

Credit Justin Sullivan/Getty Images




Bias in ML

Gender bias

Portuguese English Turkish Detectlanguage ~ ".p
He is a babysitter %
She is a doctor

W Y E- 34/5000
English Spanish Turkish Detect language ~ "..
O bir bebek bakicisi %
O bir doktor

EDRRUN: g 33/5000

English Portuguese Turkish ~

O bir bebek bakicisi

O bir doktor

Do <

Por

She's a babysitter
He is a doctor

oo <

:

HEKIMA

# Suggest an edit

# Suggest an edit

CONFIDENCIAL |



Bias in ML
Racial bias

E Y ® Donate

Machine Bias

There's software used across the country to predict future
criminals. And it's biased against blacks.

by Julia Angwin, Jeff Larson, Surya Mattu and Lauren Kirchner, ProPublica
May 23, 2016

Two Petty Theft Arrests

3

HIGH RISK

HEKIMA

Two Petty Theft Arrests

VERNON PRATER BRISHA BORDEN

Prior Offenses Prior Offenses
2 armed robberies, 1
ed armed

e e Subsequent Offenses
Subsequent Offenses None
1 grand theft

LOW RISK 3 HIGHRISK 8

It is not enough to remove the feature! Bias can be indirect.
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Transparency
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sheeze

weight

headache
no fatigue
age

Model Data and Prediction

Explainer
(LIME)

sneeze
[ headache ]

Explanation

HEKIMA

Human makes decision
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Transparency

sneeze | 7Y Explainer | sneeze |
weight (LIME)

headache . headache |
no fatigue no fatigue
age

Model Data and Prediction

Explanation Human makes decision

(a) Original Image

(b) Explaining Electric guitar (c) Explaining Acoustic guitar

(d) Explaining Labrador
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Transparency
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Transparency

Wolf or Husky?
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HEKIMA

What about the challenges?

Skill shortage Data protection laws
e Al skills gap is the largest barrier to Al e Until 2020 all companies must be
adoption (O'Reilly 2018). prepared.
e Need for stronger integration between e Changes in the way data is stored,
companies and universities. processed and used to train Machine

Learning models.
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Where is Al head




Privacy

Differential Privacy

YES
'
Flip a
coin
" \ T
Flip a
TRUTH coin
YES NO

Homomorphic Encryption

MY DATA

encrypt { l
#S% @' #%
'
ML Model
'

#clps ]

OUTPUT

decrypt

HEKIMA

Federated Learning &
Multi-party computation

global model

/\

local model local model

t t
user1 user2
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HEKIMA

The future o ML is ‘tiny’

Pete Warden

Smartphone energy consumption

800 B Milliwatts

600

200
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If data is the new oil

It is important to protect our reserves

Data
protection

ML model
cloning and
abuse

CYBERSECURITY

Al enabled
monitoring
and
detection

“panda”

57.7% confidence

HEKIMA

“gibbon”

99.3% confidence

Adversarial
attacks on
ML models

sports ball: 80%



HEKIMA

’ ’ Analytics is about impact. In our
company [Zynga], if you have
brilliant insight and you did great
research and no one changes,
you get zero credit.

Ken Rudin, Head of Analytics on Facebook
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Flight crew scheduling
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Optimizing scrap mix

U$21 9MM

expected cost savings in yearly
brazilian production (2.8% of
revenue)
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HEKIMA

’ ’ | often tell my students not to be misled by

~ the name ‘artificial intelligence’ - there is
nothing artificial about it. Al is made by
humans, intended to behave by humans, and,
ultimately, to impact humans'’ lives and
human society.

Fei Fei Li, Professor at Stanford University
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Dynamic Pricing

learning how different features impact sales and profits

42%

margin increase expected
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