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Supervised Contrastive Learning
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Supervised Contrastive Learning
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Adding a Weighted Class-Conditional InfoNCE Loss

Lspread = (1-a) Supcon + a Class-Conditional InNfoNCE
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Challenge 2: Subclass Clustering
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Superclass structure is not enough,
we also need subclass clustering.



Breaking Permutation Invariance

How do we break invariance for good downstream transfer?
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Breaking Permutation Invariance

How do we break invariance for good downstream transfer?

x & Unrealistic for modern neural networks
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Better Transfer (11.1 points on average)

Table 3. Coarse-to-fine transfer learning performance.

Method CIFAR10 CIFAR100 CIFAR100-U MNIST  TinylmageNet

¢ InfoNCE (Chen et al., 2020a) 776 0.1 60.5 0.1 564103 98.4 1+ 0.1 449 + 0.1

s SupCon (Khosla et al., 2020) 51.8 =12 56.1 0.1 49.8 = 0.3 954 +0.1 439 +0.1

. SupCon + InfoNCE (Islam et al., 2021) 77.6 0.1 55.7 £0.1 48.0+:0.2 98.6 = 0.1 46.1 = 0.1
cAuto 71401 629+0.1 58.7+0.5 98.7 0.1 47.1 0.1

2 SupCon + ¢NCE (Lspread) 77.1 0.1  58.7x=0.2 53.5+04 98.5+0.1 45.8 = 0.1

©  SupCon + cAuto 71701 63.8x0.6 59.8 £0.3 98.7 1+ 0.1 493 +0.1
SupCon + cNCE + cAuto (THANOS) 791 +0.2 65.0 0.2 59.7+0.3 99.0 - 0.1 49.6 = 0.1
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...and Robustness! (4.7 points on average, 11.5 on CelebA)

Table 4. Unsupervised subclass recovery (top, F1), and worst-group
performance (AUROC for ISIC, Acc for others).

Group
Method Labels Waterbirds ISIC  CelebA
Sub-Group Recovery
Sohoni et al. (2020) X 56.3 74.0 24.2
SupCon X 47.1 92.5 19.4
THANOS X 59.0 93.8 24.8
Worst-Group Robustness
Sohoni et al. (2020) X 88.4 92.0 55.0
JTT (Liuetal., 2021) X 83.8 91.8 71.9
SupCon X 86.8 93.3 66.1
THANOS X 88.6 92.6 89.4
GroupDRO v 90.7 92.3 88.9
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