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Abstract

Recent experiments have uncovered that several high-dimensional
datasets have a high probability of forming binary clusters after pro-
jecting the data on a random one-dimensional subspace. We present
a probability model for the high-dimensional data that could explain
this phenomenon. The model consists of a discrete skeleton formed by
several Bernoulli random variables arranged as the vertices of a par-
allelotope, on which noise is added. While clusters in high dimension
are difficult to observe or may not exist at all, the groupings of points
drawn from this distribution can be easily identified. These groupings
can be used in place of clustering, especially when the dataset is small,
and their statistical significance can be tested. This structure allows
for semantic grouping of datapoints based on different criteria and pro-
vides a binary, compressed representation of the data in which each bit
represents the binary class for one criterion.
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