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Machine Learning Revolution
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Goal in Supervised Learning
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Standard Assumption: i.i.d.
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If data is not i.i.d., new assumptions are necessary
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Example: Y|x is the same
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Example: X|y is the same
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This work
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https://docs.google.com/file/d/10rTDfTfFTxbflW91xJAtYWY-aglSIfL2/preview
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In terms of Statistics:
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Likelihood-Free Inference (Simulator-Based 
Inference)

Source: wikipedia 15
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P(Y=1|x) leads to invalid uncertainty quantification

ROC Curves are not valid
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Summarizing so far
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P(Y=1|x): invalid uncertainty quantification
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Generalized Label Shift (GLS)
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Method

19



Rafael Izbicki (UFSCar)

Monotonic Classifier 
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Monotonic Classifier 
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Controlling FPR or TPR
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Controlling FPR or TPR, but with more power

23



Rafael Izbicki (UFSCar)

Controlling FPR or TPR, but with more power
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NAPS
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NAPS
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Summary
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Application: Single-Cell RNA Sequencing
Goal: infer the cell’s type (CD4+ vs Cytotoxic T-cells) from the observed gene count
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Song, et al
Nat Biotechnol (2023)
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Application: Single-Cell RNA Sequencing
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Application: Atmospheric Cosmic-Ray Showers
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Application: Atmospheric Cosmic-Ray Showers
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Application: Atmospheric Cosmic-Ray Showers
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Application: Atmospheric Cosmic-Ray Showers
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Final Remarks
● GLS models how (X,Y) changes 

● Applications to SBI/LFI

● Can be used for classification if training data with (X,Y,𝝂) is available 
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Thanks!

rafaelizbicki@gmail.com
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