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Abstract: 
In biomedical sciences and clinical practice, some properties of interest (e.g. health, satisfaction or 
tolerance to infection) are often difficult to observe completely. Under these circumstances other 
related characteristics are measured and used as proxies for the variables of interest to estimate disease 
severity or to optimize therapy. In this lecture, novel methods will be presented for identifying variables 
that are relevant for predicting disease severity and estimating severity when direct quantification is  
difficult even for experts. When learning the tolerance to respiratory viral infections in human from 
multiple related tasks using a limited amount of data, our indirect scoring approach showed increased 
accuracy as compared to addressing multiple tasks individually. Second, we will present our method to 
evaluate effectiveness of hemoadsorption therapy and pathogen reduction therapy by integrating small 
data, a mathematical model and large-scale computations. Our combination of hemoadsorption and 
pathogen reduction therapies is shown to synergistically enhances the positive effects beyond the 
simple superposition of the benefits of individual approaches. 
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