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Why?
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The many Vs of Big Data

• Volume, Velocity, Variety, Veracity, 

• Validity, Value, Variability, Venue, Vocabulary, 
Vagueness

Source: IBM
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An example – “Help us to Sail Faster using

Sensor Data”  12th Volvo Ocean Race
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Data analytics support of Navigator 

Andrew Cape and UT

Mark Vroling, Floris Smit

David Lamers (BIT), Tim Paauw (TBK/BIT), 

Madelon Voets (Euros), 

Peter Paul van der Wurff  (BIT), 

Monique van Leeuwen (BIT)
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DECISION MAKING: WHAT ROUTE TO TAKE
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WHAT BOAT SPEED CAN BE ACHIEVED WITH WHAT 
WIND SPEED?
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WHAT SAIL TO USE?
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Why Adaptive Dynamic Planning?
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Real World

Plan

Feedback
(Sense)

Implement
(Execute)



Data mining as solution to detect fraud
Following the money using medical claim 
reimbursements

• Who are the gate keepers?
• Go for prevention or detection?
• How to deal with a complex changing 

nature of health care domain?
• How to deal with continuously changing 

type of fraud?
• What to do with multiple domains in 

health care?
• How to determine if identified fraud is 

really fraud?van Capelleveen, G., Poel, M., Mueller, R. M., Thornton, D., & van 

Hillegersberg, J. (2016). Outlier detection in healthcare fraud: A case study in 

the Medicaid dental domain. International journal of accounting information 

systems, 21, 18-31.



Fraud in healthcare

• Fraud: Purposely billing for services that were 
never furnished and or supplies not provided, 
medically unnecessary services and altering 
claims to receive higher reimbursement than 
the service produced.

• Abuse: The billings of practices that, either 
directly or indirectly, are not consistent with 
the goals of providing patients with services 
that are medically necessary, meet 
professionally recognized standards, and are 
fairly priced.

Grey area



Data mining fraud: a multi-disciplinary 
problem

Who is doing what?

• Medical subject matter expertise

• Fraud expertise

• Data science expertise



Fraud approaches in healthcare
Who commits fraud?
• Providers, a group of providers, patients, 

insurance provider, combinations?

Different systems, different fraud!
• Pay and chase or a gate keeper?
• Fixed fee, variable costs, diagnosis related
• Negotiated procurement
• Explanation of benefits?

How to fraud?
• Hit and run
• Steal a little all the time



Fraud Schemes in healthcare

• Billing for services not rendered 
(identity theft & phantom billing)

• Up-coding of services and items 

• Duplicate billing

• Un-bundling of claims (or creative 
billing)

• Medically unnecessary services (bill 
padding)

• Excessive services (bill padding)

• Kickbacks

Sparrow, M. K. (2000). License to steal: how fraud bleeds America's health care system. Basic Books.



The healthcare data set

• Health insurance claim line dental data

• 30 providers from California (Medicaid 
insurance)

• Only data from 2016

• Cleaned (no null values, no messy data lines, 
values and reference are correct)

• Denormalized (no need for the reference 
tables)

• Adjusted (claim history already processed into 
the claim no., need to bind claims)

• Thus, minimal data wrangling



Outlier detection
• What is an outlier?

• An outlier is an observation point that is distant from most of the other 
observations that group together or follow a pattern or distribution.



10-10-2018 27



10-10-2018 28



How to use data/information

Source. Morabito, V. (2014). Trends and challenges in digital business innovation.
New York: Springer International Publishing.

How to use big data?



Tools for big data analytics
just examples by no means a ranking! 

• Preparation, Cleaning, Transforming, Wrangling
• Alteryx, Trifacta, Paxata,…
• Openrefine.org  (open source)

• Analytics, Inference, Mining, Visualization
• R, SAS, SPSS, Tableau, Qlick, PowerBI, Statistica, Knowledge Studio, Google 

FusionTables,..
• knime.org (open source)

• Mining, AI
• IBM Watson analytics, Wolfram Alpha
• Rapidminer.com, Weka (open source)
• …..



THE WAY FORWARD: SKILLS

Source: Schoenherr, T., & Speier‐Pero, C. (2015). Data science, predictive analytics, and big data 
in supply chain management: Current state and future potential. Journal of Business Logistics, 
36(1), 120-132.





Organization: Name: Version: 

3.Analytics 

Techniques

(Explore, Explain, 

Predict)..

..

..

..

..

..

..

1.Questions

(no overview, no 

insight, no foresight)
..

2.Owner

(Who wants to know?)

..

..

..

..

..

..

..

4.Data Sources

(internal, external, 

open)
..

..

..

..

..

..

..

5.Changes needed

(people, process, 

organization)
..

..

..

..

..

..

..

6.Challenges

(data availability and 

quality, skills, risks, 

regulation,,..)..

..

..

..

..

..

..

bit.ly/2nngeavSource: (Big data canvas 
J van Hillegersberg ©)
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