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New #1: Learning. Feed output of data 

science back into data infrastructure
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New # 2: everything in one (distributed) 

semantic graph
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AKA: Cognitive Computing
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Examples of (various degrees of) cognitive computing

Examples

• Healthcare: If I have this class of diagnostics and I get this procedure what are some of the new 

symptoms I might get in the next two years.

• eCommerce and brand protection: find all my products based on product similarity

• Logistics: what can I statistically predict about part P breaking down and what other parts do I 

usually buy after that part breaks down.

• Police Intelligence: find the most plausible story of a temporally ordered shortest path between 

two criminals through observed (hard) facts and inferred (soft) facts.

• Fraud detection: find links between your local chamber of commerce and the Panama papers 

through similar names and addresses.



One cognitive computing platform for all healthcare analytics





Structured patient data combined with complex 

integrated terminology



Provenance for every value
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Healthcare: probabilistic inferences

Why is this so important?

• Usually the output of data science results in reports and publications but

• No formal trace where the data came from

• No formal link to the actual methods you used, or who did it, or when you did it

• Cannot be compared to earlier results

• Cannot be used as building blocks for further research

• In general : the output is not queryable

• This is not good for delivery of care, reproducibility of research findings, 

security and compliance, and results in loss of value-added information, 

and enterprise intellectual property and assets, and unnecessary 

duplication of efforts



Odds ratio
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K-means clustering







And then a query you could do never before

• Using the Knowledge Base, the Structured Data and the Probabilistic 

inferences all at the same time.

• To find the statistical links between Diabetes and Vision problems in our 

Semantic Data Lake

• Find the set of ICD9s that are connected via one or more steps to 

concepts in the KB that mention Diabetes

• Find the set of ICD9s that are connected via one or more steps to 

vision* or eye* or retinal*

• An show how those two sets are related in the space of odds ratios






