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Dutch Research Agenda
• Value of Sports 
• Performance 
• More people, more active, more often
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Why data analytics?
the next step in pursuit of medals and talent promotion
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Why data analytics?
fueling recreational sports, fraud detection and rehabilitation
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A new scientific approach
the unknown known

Why now?

 More data than ever: physiological, spatial-temporal, image, sensor, etc.

 Scientific progress in data science: machine learning/statistics, HCI, etc.

 Emerging data management: FAIR, semantic web, integration etc.

 Increasing realtime computer power, downsizing of hardware, etc.

The prospect of unveiling the “Unknown Known”

 Data integration from multiple sources, multi format, unstructured data

 From single sample and population average to personalized outcome

 Pattern recognition, hypothesis setting and predictive modelling

 User interaction & context relevant feedback / representation
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Sport Data Center
• Five research lines centered around Sports Data Analytics:

1. Elite Sports
2. Recreational Sports
3. Adaptive Sports & Rehabilitation
4. Sport Policy & Economics
5. Fraud & Risks
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SDC (Sport Data Center)
• Data Scientists in core
• Surrounded by sport domain knowledge 
• Data & Sport field labs
• Sports data
• Open Network
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Elite Sports
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Transfer of Knowledge
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Work by Arno Knobbe
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Slides by Ulf Brefeld
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Different Scales
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Policy & Economics



Discover the world at Leiden University



Discover the world at Leiden University



Discover the world at Leiden University



Discover the world at Leiden University



Discover the world at Leiden University

Fraud & Risks
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Data: about  2G (2.000.000.000) records

Year

General

Practitio

ner

Dentists Pharmacy

Mental 

Health

Care

Fysiotherapy Hospitals

2009 1.165.353

2010 262.584.340 69.297.896 191.744.461 1.218.992 55.575.780 16.412.981

2011 304.654.670 68.449.999 208.515.505 1.251.854 57.068.264 17.150.880

2012 313.926.643 51.934.447 219.200.187 53.549.109 15.407.850

Totaal 881.165.653 189.682.342 619.460.153 3.636.199 166.193.153 48.971.711
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Methodology

• Formulate tests, with help of domain experts:

• Hard rules
• Soft rules

• Translate results of tests into estimates of losses
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Soft Rules
• Certain things are allowed, but when they happen too frequently, then 

they become suspected

• The 99% threshold: 
• the last percentile 

is suspected
• the loss is estimated as 

the extra cost “above” 
99th percentile
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Total
Amount
Meuro

Hard
Rules
Meuro

Soft
Rules
Meuro

Hard and Soft 
Rules
Meuro

Percentage

%
GP 2619 15,4 6,2 21,6 0,8

Dental Care 2180 0,7 1,0 1,7 0,1

Pharmacy 5280 10,5 0,9 11,4 0,2

Mental
Health

3980 4,2 - 4,2 0,2

Physio-therapy 1446 0,6 11,1 11,7 0,8

Hospitals 16676 11,9 54,7 66,6 0,4

Total 32181 43,3 73,9 117,2 0,4
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Fraud and Risks
• 100% Control

• Check all data (instead of sampling)
• Powerful when different kinds of data are combined (from molecular 

level to sport events
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Scientific Challenges
• Match the ability to gather data by the ability to process it in a safe and 

meaningful way
• Compare, evaluate and integrate different methods from Data Science
• Develop standards in techniques and methodology
• Use data to gain real life competitive advantage
• Challenge existing training methods
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Make Data Science meaningful to 
end-users!!
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SDC (Sport Data Center)
• Five research lines centered around Sports Data Analytics:

1. Elite Sports
2. Recreational Sports
3. Adaptive Sports & Rehabiliation
4. Policy & Economics
5. Fraud & Risks


