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We present new algorithmic techniques for signal processing in the presence of heavy-tailed noise. Considering the problem

of Independent Component Analysis, we consider the use of a geometric structure called the “Convex Floating Body”

as an algorithmic surrogate for the distribution of a signal. This structure (defined for any non-degenerate distribution)

is an approach to generalize statistical quantiles for higher dimensions, and enables one to capture important notions

of data such as covariance, kurtosis, and higher-order moments. We provide provably efficient estimation techniques

for the convex floating body in natural conditions, and show that we can solve the Independent Component Analysis

(ICA) problem when the signals come from heavy-tailed distributions, even the Cauchy distribution. This extends the

state-of-the-art which requires the source signals to have 1 + ε finite moments.

We then discuss further applications for other robust-estimation settings, and how other notions of statistical depth

functions can be used. (Received September 18, 2018)
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