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What Do You See?



A Fantastic Source of Data



Data is the New Oil

MAY 6TH–12TH 2017

Crunch time in France

Ten years on: banking after the crisis

South Korea’s unfinished revolution

Biology, but without the cells

The world’s most
valuable resource

Data and the new rules
of competition
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Like Oil, Data Must be Refined



Big Data, Bad Data



Data Science, a Fragmented Ecosystem

Personalized health
Smart cities
Environmental sciences
Material sciences
Social sciences 
Economics
Digital humanities

GAP

DOMAIN
EXPERTS

Data mining

Statistics

Machine learning

Operations research

Visualization

Visual analytics

Data
management

Algorithms

DATA
SCIENCE

How can I best match the right 
drug with the right dosage to the 
right patient at the right time?What is the hyperplane that best 

separates two classes of points 
in multidimensional space?



Machine Learning in a Nutshell

f : X ! YCat



min
f2F

X

(x,y)2D

`(y, f(x))

Machine Learning (ML) in a Nutshell



Some Key Players 



Recent advances in ML: Deep Learning



Recent advances in ML: Deep Reinforcement Learning



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

• It’s an Indian elephant!
• At least after adding a 

universal noise to the 
image
• Deep learning models 

do not mimic brain 
activity

This is not a sock



Turning a STOP sign into a 45 mph speed limit 

A Disturbing Outcome



Structured vs Unstructured Data

Structured

Semi-structured

Unstructured



The Structured World 

Health care Predictive maintenance

Financial time series

Energy networks

[csr.lanl.gov/sim/]

Social networks



A Sobering View of Data Science



Obstacles to a Wider Adoption in a Structured World

1. Large dataset of labelled data 

2. Good quality data

3. Clear and measurable objectives 

4. Lack of interpretability/lack of trust

1. Large dataset of labelled data -> Labelling is expensive  

2. Good quality data -> Data is usually missing/Increased uncertainty

3. Clear and measurable objectives -> Knowledge discovery/causality 



Upcoming Challenges for Structured Data

Figure adapted from Z. Lipton 

Confidence analysis 

1. Incorporating structure knowledge in the model for data curation
2. Dealing with uncertainties
3. Promoting causality/interpretability
4. Focusing on unsupervised/semi-supervised learning 



Interpretable Machine Learning – Use Case
• Forecasting demand in electricity (France)

Transfer functions learned from data:

Time of Day

Temperature (°C)

Time of Year
© IBM Research, EDF R&D

Trend Lag load Day-type specific daily pattern

Lag temperature 
(accounting for
thermal inertia)



Other Roadblocks in Data Science Ventures
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Facilitate communication to foster innovation
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Foster multidisciplinary collaborations
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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?

How can I best match 
the right drug with the 
right dosage to the right 
patient at the right time?

Swiss Data Science Center (SDSC)

Data scientists

Domain experts

Data providers

Foster adoption of data science both in academia and industry

+

Multi-disciplinary team of 40 full-time computer and data
scientists, and domain experts
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Operations
research

Data security
& privacy

VisualizationStatisticsSmart sensing Machine learning

Swiss Data Science Center

Predictive 
maintenance

Environmental
Sciences

Personalized
Health

Manufacturing 
intelligence

Key Actor in a Complex Ecosystem



THANK YOU!

http://www.datascience.ch
Twitter: @SDSCdatascience


