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Problem

® Out-of-distribution (OoD) generalization: Machine learning models may sutfer from a sharp drop under a distributional

shift.
®|nvariant Risk Minimization (IRM): L

®Challenges:

» Extra Environment Labels: IRM requires predefined environment labe
» Improper Reference Model: spurious features are employed to s

captured by the reference mode
® Our Contributions:

earn a stable correlation across multiple training environments.

IS Insufficient.

® \erifying that ERM-based methods cannot acquire sufficient spurious features.
® \/AE-based method as a reference model to learn disentangled spurious representations.

s, which are not easily accessible.
olit datasets, but the quality of spurious features
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®Observations

» Spurious Feature Score
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Retference model IPT  SEST Acc(%)T

spurious features captured by ERM are insufficient by the two metric: ERM 00007 0232 1% ”
Ours 0.1052  0.75 63.8
w/ EnvLabels 0.0025  1.00 57.3

» |nvariant Penalty

®| earning Disentangled Representations

features as Input.

The classifier head only takes spurious features as input and the VAE decoder takes both spurious features and residual
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Experiments
Disentangled
Comparison with Existing Methods i . .
P g Robustness on label noise Representations Analysis
Method Env Labels Train Accs  Test Accs o )
ERM 4 895+ 1.1 267+ 2.8
EIL 4 752+ 1.1 593 +55
Ours 4 81.4+03 697 +1.8
IRM v 76.7+09 70.5+22 §
Table 2: The performance evaluated on Colored MNIST[I]. é 0
&)
Method Train Accs  Test Accs ; 0.4 4
ERM 931 +59 714+34 2° G
Disknt 155+16 374424 - e, - IRM
Method Test Accs ZIN 90.6 +0.3 708+ 1.6 B —
LRM 36.9 EIIL 782+ 121 61.9+49 . OuRs
1L 45.2 {durs w44+ 26 744+ 1.8 o 0.00 0.05 0.10 0.15 . 0.20 0.25 0.30 0.35 & “
Ours 63.8 [RM(Oracle) 832+ 1.1 787 +0.8 Label noise o,

IEM(Oracle) 127

Table 3: The performance evaluated on Col-  Table 4: The performance evaluated on

ored MNISTIIL]. CelebA.
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