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Unemployment rate decrease
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Vitamin C

Carlos García Meixide (ICMAT) PML 7. Beyond the i.i.d. assumption Probabilistic ML Reading Group 5



“A method, algorithm or theory should be judged from its
ability to predict in new contexts.”

— Sir David R. Cox
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The war for generalizability

Heterogeneity
• Average effects are a

convenience.
• Clinical trials use

convenience samples
through weird inclusion
criteria.

• Marginalization is useless if
there is distribution shift.

Randomization
• Modelling heterogeneity

turns noise into findings
• Slicing into subgroups

breaks randomization
• Biological variation is too

small in comparison to
noise.

PX,θ (I(X) ∋ θ0) ≥ 1 − α PX|θ (I(X) ∋ θ0) ≥ 1 − α
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Adversarial regimes
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(β∗ − β)⊤E[(X + ν) + (X + ν)⊤](β∗ − β)︸ ︷︷ ︸
Shift penalty

+E[H2] + σ2
ϵ︸ ︷︷ ︸

Minimum risk

+ 2(β∗ − β)⊤E[(X + ν)H]︸ ︷︷ ︸
Confounding bias term
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Questions?

Thank you

Questions?
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Next Session

Gaussian Processes & Structured Prediction (Ch.18)
Feb 18, 2026

Simón Rodríguez Santana
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