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Data science seeks to use all relevant, often complex and hybrid data
to effectively tell a story that can be easily understood by non-experts
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Google Search Statistics (Google

1 9 4 4 7 3 2 0 8 1 Google Search Volume (current and historical)
’ ’ 4

Growth Rate

Google SearCheS tOday Search Market Share

Sources and References

Google now processes over 40,000 search queries every second on average (visualize them here), which translates to over 3.5
billion searches per day and 1.2 trillion searches per year worldwide. The chart below shows the number of searches per year

throughout Google's history:
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* People produce 400 million tweets and send 3.2 billion likes daily
* They also upload 300 million pictures daily

 There are 1 billion Websites online [
* Google Voice processes 10 years of spoken text daily
* The UK has 2 million surveillance cameras

* Facebook has 1 billion users

e 800 million users watch 4 billion movies daily

* Medical data doubles every five years

Google -

Voice

Source: NRC 08.02.2013; Gartner 2014
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WORKFLOW OPTIMIZATION BY PROCESS MINING
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Providing Extracting
connected meaningful
Apps information

MORE FROM
YOUR RUN

Get GPS tracking, audio feedback and cheers from
your friends while you run.

THE WORLD BECOMES CONNECTED
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DATA IS THE NEW FUEL




explore and
analyze data

collect process
raw data data

discover and
verify process
models

provide data
intensive software
services

Visualize
results

DATA SCIENCE IS THE NEW KNOWLEDGE




Entity matching: we can find hidden structures
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Validation: we can deal with messiness
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Process mining: we can find unknown facts




Visualization: we can show what it means
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DATA SCIENCE COMPETENCES ARE MULTIDISCIPLIANARY



Analysis: How to turn data into real
value (models, answers/decisions,
and visualization/insights)

Probability and Statistics

Data Mining

Stochastic Networks

Process Mining
Context: Why are we using data science,

does it have the intended effect, and
will people accept it ?

Visualization

Enabling technologies: How to get the data Human and Social Ana Iytics
and deal with computational/infrastructural

challenges Privacy, Security, Ethics, and
Internet of Things Governance

Large-Scale Distributed Systems Data-Driven Operations
Management

Data-Intensive Algorithms
Data-Driven Innovation

and Business

DATA SCIENCE COMPETENCES COME IN THREE GROUPS




COLLECT - MOVE

ANALYZE - MINE
MODEL - SIMULATE
DEDUCE - LEARN

UNDERSTAND - VISUALIZE

INTERACT - PERSUADE
SECURE - TRUST

SCIENTIFIC CHALENGES IN DATA SCIENCE ARE MANIFOLD



On November 10 1998, C.F. Jeff Wu coined the term in his lecture "Statistics = Data Science?" in honor of
his appointment to the H. C. Carver Collegiate Professorship in Statistics at the University of Michigan.

In 2001, William S. Cleveland introduced the field of data science as an independent discipline, extending
the field of statistics to incorporate "advances in computing with data" (Statistical Review, Volume 69, No.

1).

In April 2002, the Committee on Data for Science and Technology (CODATA) started the Data Science
Journal, January 2003, Columbia University began publishing The Journal of Data Science.

The National Science Board defined in their publication "Long-lived Digital Data Collections” data
scientists as "the information and computer scientists, database and software and programmers,
disciplinary experts, curators and expert annotators, librarians, archivists, and all mothers, who are crucial
to the successful management of a digital data collection."

Data Science is a new multi-disciplinary field
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Big data can and
should bring greater
safety, economic
opportunity, and
convenience to all
people

There is discrimination
in the delivery of these
ads

A lack of high-quality,
individualized financial
data can exclude a person
from the mainstream
financial system

Just because
something can be
measured doesn’t

mean that it should
be measured

Big Data allows for a
new level of specificity
in underwriting,
changing how risk is
allocated

There are few laws
governing the data
brokerage industry

Despite their
importance, the
algorithms used by E-
Verify are not disclosed
to the public

Body-worn cameras
are poised to help
boost accountability
for law enforcement
and citizens




Fairness: Data Science without
prejudice: How to avoid unfair
conclusions even if they are
true?

Accuracy: Data Science
without guesswork: How to
answer questions with a
guaranteed level of accuracy?

Confidentiality: Data Science that
ensures confidentiality: How to
answer questions without
revealing secrets?

Transparency: Data Science that
provides transparency: How to
clarify answers such that they
become indisputable?

Courtesy: Gravitation Consortium Responsible Data Science; Prof. Wil van der Aalst, 2016.
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Large scale

Jeremy Melissa
Data Regulatory On-line Data
Officer Business Strategist

Public Private
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Debora
Consultant
Data Concessions

Ron
Web-data Entrepreneur

Small and medium scale
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Data Science Hotspot

Monastery Mariénburg
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|ADS provides a number of data
sCcience programs at
undergraduate, graduate and
post-graduate level to educate
the data scientist of the future
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Offering Data science

research in three locations.

Research programs that
enhance the relevance of
academic research to

business and society.
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|ADS offers great opportunities
for organizations to become part

c
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COMBINING DATA SCIENCE & ENTREPRENEURSHIP




Data Integration & Architecture

Strategy & Business Models Entrepreneurial marketing Data Entrepreneurship
Venture and the Law Corporate Entrepreneurship

IP & Privacy Creative Thinking Law, Ethics & Entrepreneurship

—————— elective

DEIAI-1.1

DEIA Il -1.2

DEIA I -2.1

Master Thesis— 2.2







Personal care and wellbeing

Monitoring non-intrusively biomarkers
and body functions and feeding back
information.

Finance and insurance

Developing data driven options for
innovative financial and insurance related
business improvements.

Productivity and maintenance

Monitoring performance remotely and
enabling long-distance control and
maintenance.

City management and control
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Enabling adaptive public space support
by urban service management and
commissioning.

Branding and marketing
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Analyzing customer behavior and mapping
needs on business propositions.

Agro, food, and life science

111

H
|
|

"

(NSIRGOIDTDTEsF - CRR0NRECsTE000 )

"

W

#t TR

1 U
1

p— i

ll
1

]

Providing decision support by correlating
information from different life-science
related sources.


http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=H4t0zr5Cs9hn3M&tbnid=OXMBlUFOf5wHNM:&ved=0CAUQjRw&url=http://www.conexperience.com/#!touchpoint-dashboard/c1d9j&ei=9LLBU5LRF8GmO_OKgMAP&bvm=bv.70810081,d.ZWU&psig=AFQjCNEpK8ngcMKVHbQfBDI-Ulp0W1z0cA&ust=1405289526655075
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=H4t0zr5Cs9hn3M&tbnid=OXMBlUFOf5wHNM:&ved=0CAUQjRw&url=http://www.conexperience.com/#!touchpoint-dashboard/c1d9j&ei=9LLBU5LRF8GmO_OKgMAP&bvm=bv.70810081,d.ZWU&psig=AFQjCNEpK8ngcMKVHbQfBDI-Ulp0W1z0cA&ust=1405289526655075
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=Cc9vN3XqyB3aDM&tbnid=aNU--W-njri2MM:&ved=0CAUQjRw&url=http://www.energy-enviro.com/index.php?PAGE=2423&NODE_ID=2423&LANG=1&ei=08zCU6igEIPoOorygJAO&bvm=bv.70810081,d.ZWU&psig=AFQjCNFV-d8eEmH2oqwlY7HwIx2lVdX8cw&ust=1405361645451278
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=Cc9vN3XqyB3aDM&tbnid=aNU--W-njri2MM:&ved=0CAUQjRw&url=http://www.energy-enviro.com/index.php?PAGE=2423&NODE_ID=2423&LANG=1&ei=08zCU6igEIPoOorygJAO&bvm=bv.70810081,d.ZWU&psig=AFQjCNFV-d8eEmH2oqwlY7HwIx2lVdX8cw&ust=1405361645451278
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=UvRUf5p8bXPwhM&tbnid=AM7m_E_ABaGtUM:&ved=0CAUQjRw&url=http://measuredme.com/2012/08/why-i-chose-bodymedia-html/&ei=y5xdUsmUDMPS0QXQ6oCICw&bvm=bv.53899372,d.d2k&psig=AFQjCNF_GjtJsJh473pszahU7bIC5A_x-A&ust=1381952987772670
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=UvRUf5p8bXPwhM&tbnid=AM7m_E_ABaGtUM:&ved=0CAUQjRw&url=http://measuredme.com/2012/08/why-i-chose-bodymedia-html/&ei=y5xdUsmUDMPS0QXQ6oCICw&bvm=bv.53899372,d.d2k&psig=AFQjCNF_GjtJsJh473pszahU7bIC5A_x-A&ust=1381952987772670
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=tPxjxxI1Mp32kM&tbnid=my_GRz8eVDs3TM:&ved=0CAUQjRw&url=http://www.bluewolf.com/blog&ei=sdHCU4KKKYKXO7ibgKAP&psig=AFQjCNG8nF_d3nb5JzCQtJ0cOjz4yULyYQ&ust=1405362984482855
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=tPxjxxI1Mp32kM&tbnid=my_GRz8eVDs3TM:&ved=0CAUQjRw&url=http://www.bluewolf.com/blog&ei=sdHCU4KKKYKXO7ibgKAP&psig=AFQjCNG8nF_d3nb5JzCQtJ0cOjz4yULyYQ&ust=1405362984482855
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.rewin.nl/west-brabant/gemeenten/gemeente-steenbergen-256.html&ei=lN9YVaHjLsjSUay8gIAG&bvm=bv.93564037,d.d24&psig=AFQjCNFoWcmuXkoftb5zEM66W3n5wv38tw&ust=1431974131351085
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.rewin.nl/west-brabant/gemeenten/gemeente-steenbergen-256.html&ei=lN9YVaHjLsjSUay8gIAG&bvm=bv.93564037,d.d24&psig=AFQjCNFoWcmuXkoftb5zEM66W3n5wv38tw&ust=1431974131351085




BRABANT - DATA SCIENCE IN ACTION

Tweets in Brabant, visualised ona map of the province.
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Brabant, where you find the brains to solve
the problems of today
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INTEREST IN COLLABORATION IS STRONG




66%

my organization is my organization wants to
looking for data science experiment with new data-
talents driven business models

46%

my organization wants my organization wants to
to be a leading data wants to develop data
intensive company science competences

THERE ARE MULTIPLE REASONS TO COLLABORATE

Survey (# = 120) amonst JADS business partners



Improve
customer
Insights

Innovate Enhance
products and business
services processes

THERE ARE THREE PATHWAYS TO DATA USE



MAKE BETTER DECISIONS
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UNDERSTAND CUSTOMER PREFERENCES

i



CREATE CUSTOMER TRANSPARENCY



MEASURE PUBLIC OPINION



REDUCE RISKS



FIND ANOMALIES



CALCULATE RISKS



THERE IS NO ALTERNATIVE
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Brabant, where you find the brains to solve
the problems of today
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