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Titel:   A general approach to Principal Component Analysis 
 
Principal Component Analysis is a well known procedure to reduce intrinsic complexity of a standardized 
data set, essentially through simplifying the correlation structure. We provide a substantial extension 
based on semi-groups, which includes distributions without second moments. 
We reformulate the PCA as a best low rank approximation defined through a regression problem, which is 
closely connected to autoencoders . As a specific example, we apply our general approach to extreme 
value distributions. Similar to the study of max-zonoids, we recognize a dramatic change of the behavior 
from dimension 2 to 3. Our approach also sheds new light on the term 'uncorrelated'. 
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