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Improving Models 
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Data Class Agents 
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Analyze As You Type 

• The sound interpretation of a single data entry requires the reflection of how this information 
relates to proceeding or succeeding information.  

• Highlighting the semantic relations and contexts between the data entries at different time 
points paves the way towards efficient and intelligent information access and analysis. 

• Combining the process of entering data and data analysis the user is not slowed down in his 
work progress. 
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Providing Contextual Cues 
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Individualized Models 

 Based on data from large study, >4000 
patients over 10 years 
 Genetic (SNPs), clinical, lab, 

imaging, … 
 Analyzed 100s of potential predictive 

variables to identify the most 
informative subset 

 Learned a Bayesian Network 
 predicts patients who are at high risk 

to become hypertensive (AUC 
>0.85). 

 Model also suggests patient specific 
interventions that can reduce risk for a 
subset of patients, 

 Undergoing multi-site validation  
G. Fung, S. Yu, T. Itterman, M. Nauck, R. Rettig, S. B. Felix, H. K. Kroemer, H. Volzke. “A combined diagnostics model for the prediction of hypertension 
development,” AMIA 2010 (submitted to Circulation, Dec 2011) 
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Semantic Integration 

Scope 
 Access to heterogeneous knowledge sources by 

mediating the knowledge models and providing an 
integrated view of the data  

 Synthesizing  the understanding of a subject from 
different perspectives 

 Incorporation of new information into a body of 
existing knowledge 

 Applications 
 Horizontal, vertical, and longitudinal integration of 

patient data, medical information and knowledge  
 Establish mappings between Ontologies of 

overlapping domains  

Tasks 
 Identify the piece of knowledge required for an 

application 
 Discover the interrelation of knowledge pieces in the 

context of the application 
 Fine-tuning of established mapping results by 

tracking user behavior 
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To wrest from nature the 
secrets which have perplexed 
philosophers in all ages, to 
track to their sources the 
causes of disease, to correlate 
the vast stores of knowledge, 
that they may be quickly 
available for the prevention 
and cure of disease—these are 
our ambitions. 

Sir William Osler, 1849–1919 
Father of Modern Medicine 
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