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The problem
We have an unlabeled dataset, no per-example ground truth, and no way to get one cheaply

But we can split it into several mixtures with different, even unknown, class proportions: different cuts,

triggers, detectors, or observing conditions
Classification without labels: Learning from mixed samples in high energy physics (CWoLa) showed this is

enough to solve the problem for two classes ( )

What if we have more than two classes?
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https://arxiv.org/abs/1708.02949


The idea
Train an ordinary classifier to predict only which mixture each example came from

Posterior probabilities organize onto a simplex, the  corners of that simplex are exactly the hidden classesK
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When is this useful?

Use it when

You have, or can construct, several mixed,
unlabeled datasets with different (even unknown)
class fractions, but no reliable ground truth /
simulation

You get

Calibrated per-example class probabilities, and the
mixing matrix : the class fractions inside every
mixture

Π

4



Summary
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Thank You

Johann Ioannou-Nikolaides

Niels Bohr Institute, University of Copenhagen

johann.nikolaides@nbi.ku.dk
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Multiclass Classification without Labels via Posterior Simplex Geometry

Come find the poster for the full story:
assumptions, fitters, and all the numbers

Questions?
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