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Biased Representation
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(a) Orange lifeboat (b) Orange cyclists

97.8% lifeboat 57.0% lifeboat
0.5% beacon 13.8% bicycle-built-for-two
0.4% container ship 9.0% toyshop

® Classification of a standard ImageNet pre-trained ResNet-50 of
(a) an orange lifeboat for training (with color and shape attributes) v

(b) an orange cyclist for test (aligned with color, conflicting with shape) x
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Biased Training Dynamics
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3 Intra-class
“hollow”

Training Epoch Test Scenario

®  Color attribute classifier for @ in red and @ in blue, Shape attribute classifier for . . in @ and . in A

(a) The target attribute shape is learned later in a “lazy” manner.
(b) The easier-to-learn color leaves a large margin and triggers the shape intra-class “hollow’.
(c) With the “hollow” conditioned on a particular shape, the true class representation is deviated toward color.
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Find Intermediate Attribute Samples with 'y -pattern

Bias-conflicting Bias-conflicting
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® The change of posterior over the GT-class

as well as the bias class
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Learning from 'y'-structured objective

LTS LeamingAnd/Mining from Daté

¢ BC samples
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Benchmark Results of “-model

LearningAnd Mining,from DatA.
¢ State-of-the-art on Colored MNIST, Corrupted CIFAR-10, Biased CelebA and Biased NICO.
Dataset Colored MNIST Corrupted CIFAR-10 Data Biased CelebA NICO
Ratio (%) 99.9 995 99.0 950 | 99.9 995 99.0 950  Source BA BC All All
Vanilla O 2858 5929 7442 87.13 | 26.91 30.16 37.71 41.60 LfF[30]  73.69 7041 72.05 | 34.44

L p i O 3101 6482 76.84 87.86 | 26.55 20.48 38.07 4230 DFA[27] 94.01 58.98 76.50 | 33.10
2
RUBI [7] D 2782 7080 8658 9677 | 33.70 3470 3459 4723 X -model 97.66 6079 79.23 | 36.99
ReBias [/] B 2771 7289 8595 96.87 | 33.65 34.40 35.82  47.45
End [16] @ 2319 81.81 8810 96.99 | 31.30 33.83 34.02 38.77  Measure Ace. T 98%-0 | APT
DI [50] ® 3318 80.63 8628 9836 | 32.09 33.37 37.65 51.27 Entropy [20] 78.33 632 83.52
L{F [26] O 3024 6890 76.69 96.81 | 29.89 33.68 35.28 45.38  Confidence [25]  80.33 590 85.61
LFA [27] O 2231 64.13 81.83 95.45 | 3249 3574 39.63 47.25 Loss [16] 94.39 418 98.22
Pleiss et al. [3Y] 82.67 686 89.24
x-pattern + p o 60.33  64.15 93.53 98.30 | 3533 3931 41.32 53.37 Zhao et al. [55] 90.33 151 96.04
Y 2-model (Ours) O 6691 8873 9215 97.87 | 3567 37.61 4074 49.04  y-pattern (Ours)  95.84 372 98.44
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(a) t-SNE on a; (b) t-SNE on ap, (c) ablation study of Ay, Ao
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Feel free to discuss with us J—

® Code is available at github.com/ZhangYikaii/chi-square Th a n ks I
o

Opat2r

Yi-Kai Zhang’s Homepage Qi-Wei Wang’s Homepage
lamda.nju.edu.cn/zhangyk lamda.nju.edu.cn/wanggiwei
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https://github.com/ZhangYikaii/chi-square
http://www.lamda.nju.edu.cn/zhangyk/
http://www.lamda.nju.edu.cn/wangqiwei/
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