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Supervised machine learning relies on the fundamental assumption that data is

sampled iid from the same distribution at train time and at test time. But in virtually
any realistic application, this assumption is unlikely to hold. In this seminar we will
survey papers that study when, how, and why learning algorithms (such as ERM) can
fail when the assumption is violated. We will study various failure modes that stem
from different reasons underlying why train and test distribution can differ, including:
natural distribution drift, model-induced distribution shift, adversarial manipulation of
inputs, and strategic behavior of self-interested users.

Topics: (list of papers will be published towards the beginning of the semester)
e Out-of-distribution (OoD) generalization
¢ Distribution shift and drift
e Semi-supervised domain adaptation
e (Covariate shift and debiasing
e Inverse propensity weighing (IPW)
e Invariant representation and risk minimization (IRM)
e Causality vs. (spurious) correlation
e Decision-dependent distribution shift
e Adversarial learning and robustness
e Strategic classification
e Performative prediction
¢ Distributional robustness



https://forms.gle/Riej7dtnMGcptpDu7

$ONPN MYIHT

DYINRND MY IR ,DITIND JANRND NNND JN2 NN ININD MINND RN NN e
1D

)TN 19INA YYD NNPYA MINN NI NNPXAN THXM NPXY IDNN PN @

TANX ININN) OINN YT DR NYPY DINNRNDN DXOIP : OV IRIP NOVND e
(PATON NNIPN ; NAVD

DNV 11 NI MNON e
(DIM) NI IOV MONNVYN e

$ DY 298N

1195y DXVITIVON DNPN NO2A

VoMY 12132 NNNI NTMY NIIYN N2 ONNIND NN MY e
125202 1N ,XOUNT2 , DNININI DMWY DX22D910D HYIND NNV NN THOVY

distribution shift-> ©M*2 V792 10X DOWID DIPINNNN MNINI WSNY e
DINN DMIYIY DPNTPN DXIINND IPAINNNPA MR NXIPY
YPMOOVN NXY,NMND I MYNN 1 ,NPIOM MM MDY e

TOWNN MIPNND DIINRNND DIV WNND e
N9 DY M TPN 1IN NINN YNIAZY POND
DYNNY 1IWN POINL PYN NNPOY Daph ,nnd .




