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Abstract: A novel principal component analysis method for concentration curves 
associated with non-negative and zero-inflated random variables is introduced. The 
proposed methodology relies on a diffeomorphic embedding of these curves into a suitable 
functional space with a Hilbert structure. This embedding not only enables the use of well-
established techniques for Hilbert spaces, but also facilitates the interpretation of the 
resulting components. In particular, the principal components, and the reconstructions 
based on them, can be mapped back to the original space of concentration curves, where 
they retain a direct interpretation. Consistency of the modes of variation is established, 
both in L²(ℙ) and almost surely. The approach is illustrated on international trade data, 

where the leading components separate whether a product is exported from how much of 
it is exported.
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«Embedding zero-inflated data: A Hilbert space PCA approach»
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