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A Fantastic Source of Data

IBM Research
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is the New QOil

Crunch time in France
Th c Ten years on: banking after the crisis

E C O n O m i S t South Korea’'s unfinished revolution

Biology, but without the cells

MAY 6TH-12TH 2017

The world’'s most
valuable resource

‘Data and the new rulmé;
of competition

The Economist, May 2017




Like O1l, Data Must be Refined
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Big Data, Bad Data
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Data Science, a Fragmented Ecosystem
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Extract Meaning
and Value out of Data
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- Machine Learning in a Nutshell
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- Machine Learning (ML) in a Nutshell




- Some Key Players
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Recent advances in ML: Deep Learning

ImageNet Challenge
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Recent advances in ML: Deep Reinforcement Learning
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This Success Relies On...

1. Large dataset of labelled data

2. Good quality data

3. Enough computing power

4. Clear and measurable objectives




- An Unexpected Outcome

Title: Universal adversarial perturbations

Authors: Moosavi-Dezfooli, Seyed-Mohsen; Fawzi, Alhussein; Fawzi, Omar; Frossard, Pascal
Publication: eprint arXiv:1610.08401 > S - -
Publication Date: 10/2016 4 "
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= A. * It’s an Indian elephant!
5 * At least after adding a
universal noise to the

image

* Deep learning models
do not mimic brain
activity
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A Disturbing Outcome

Turning a STOP sign into a 45 mph speed limit
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Structured vs Unstructured Data
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The Structured World
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- A Sobering View of Data Science

THIS 1S YOUR MACHINE LEARNING SYSTEM?

YUP! YOU POUR THE DATA INTO THIS BIG
PILE OF LINEAR ALGEBRA, THEN COLLECT
THE ANSLJERS ON THE OTHER SIDE.

WHAT IF THE ANSWERS ARE WRONG? )

JUST STIR THE PILE DNTIL
THEY START LOOKING RIGHT.




Obstacles to a Wider Adoption in a Structured World

1. Laige Gatasct o1 awencu uata -> Labelling is expensive

1 _a

Guaiity uata -> Data is usually missing/Increased uncertainty

ICor and maasurasic cejcctives -> Knowledge discovery/causality

4. Lack of interpretability/lack of trust
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Upcoming Challenges for Structured Data

f(x, structure) y*|:> _ Confidence analysis
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Figure adapted from Z. Lipton

Incorporating structure knowledge in the model for data curation
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Dealing with uncertainties
Promoting causality/interpretability
Focusing on unsupervised/semi-supervised learning
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- Interpretable Machine Learning — Use Case

* Forecasting demand in electricity (France)

Trend Lag load 6 Day-type specific daily pattern

Yl — :Blmercept 4+ fTrend (A) 1 fLagLoad (3/]6—48) + § : 1 (J:lzayType _ l) (.'B;DayType 4+ flTimeOfDay (Ll-"k:))
=1

1 fCloudCover (‘L-' K ) @emperaturefl‘imeOfDay @ fLagTemperature (;L.' k48 ) Lag temperature

(accounting for

TimeOfYear / _.LoadDecrease™ plLoadDecrease /.
q @ Lpe f (k) + €k thermal inertia)

Transfer functions learned from data:
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Other Roadblocks in Data Science Ventures

© Oxford Creativity 2012

credit: oxford creativity, https://www.triz.co.uk/




Facilitate communication to foster innovation

| LOOK WHAT VE| |

INVENTED!

o.uk/

ivity, https://www.triz.c

rd creat

xfo

credit: o



Foster multidisciplinary collaborations

00H! WE CouLD | THERE ARE| AND A | How ABOUT

MAKE AN EXTRA | HUONDREDS COLLAPSIBLE | A SUPER

SMooTHd WHEEL | OF POSSIBLE WHEREA-M ";\\ADE u'GP%TmEngy-r

IF WE USE HIGHLY| APPLICATIONS | org gaANODON'S | \/grsIOND
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credit: oxford creativity, https://www.triz.co.uk/
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Swiss Data Science Center (SDSC)

Madterd atplirary telta aicidh Calbbithercanguamiaaaddatdustry
scientists, and domain experts
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the right d FEDERALE DE LAUSANNIE
f\\ right dosage to the right
A patient at the right time?

Domain experts

How is my data protected?
. How private is it?
__________________________ | How exactly is it used?

What is the hyperplane |
that best separates two |
classes of points in |
multidimensional space? |

L et M~ Data scientists Data providers
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Key Actor in a Complex Ecosystem

Environmental Personalized Manufacturing Predictive
Sciences Health intelligence maintenance

Domain expertise

Swiss Data Science Center

Applied
Research
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IN GOD WE TRUST.
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ALL OTHERS MUST BRING DATA.

- W. EDWARDS DEMING, STATISTICIAN, PROFESSOR, AUTHOR




