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p 经济学上，有一个著名的帕累托法则（Pareto principle），又称为二八定律。

p 比如80%的财富集中在20%的人手里，图书馆里20%的书可以满足80%的顾客。于是大家往往只关

注在PDF图中最左面的20%的顾客，以期满足80%
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二八定律



p重尾分布（Heavy-tailed）可以分为三个子类型【参考维基百科】：

ü分别是长尾分布（long-tailed distributions）

ü次指数分布（subexponential distributions）

ü肥尾分布 (Fat-tailed distribution)

p目前我翻到的paper都是研究long-tailed distributions下的
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Heavy-tailed distribution
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Voxceleb & CN-Celeb & LibriSpeech data distribution

p voxceleb1&2 dataset
p number of speaker: 7245
p number of utterance: 1245525
p source: youtube

p cnceleb1&2 dataset
p number of speaker: 3000
p number of utterance: 659593
p source: bilibili

p librispeech
p number of speaker: 2484
p number of utterance: 292367
p source: recording



Accumulative Momentum Effect

• Global Optima for All Categories
• Local Optima for Head Categories 

• Momentum Direction in Balanced Data
• Momentum Direction in Long-Tailed Data

SGD Momentum in 
Balanced Dataset 

SGD Momentum in 
Long-Tailed Dataset 
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related work

pthe most common solutions: 
üre-sampling
üre-weighting

pother solutions:
üfocal loss[2]

üdecoupling[3]

ütransfer learning[4]
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Causal Graph

ü M 是优化器的动量

ü X 是backbone提取的特征

ü Y 是预测

ü D 是特征对头部大类的偏移量

pdecoupling 是 two-stage的方法

ü第一步：不作任何再均衡直接学习

ü第二步：将第一步学习的模型中的特征提取backbone的参数固定

（不再学习），然后单独接上一个分类器（可以是不同于第一步的

分类器），对分类器进行class-balanced sampling学习

p作者实现one-stage的方法

ü De-confound Training

ü counterfactual TDE inference
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a simple example

• 0 point is the classifier’s decision boundary
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De-confound Training

p Multi-head CausalNorm Classifier

ü 𝐾: number of multi-head

ü用因果干预进行de-confound的训练

ü通过multi-head多重采样来近似

ü训练时统计一个移动平均特征 "x

p linear classifier logits

𝑌! = 𝑤! "𝑥 + 𝑏!

p cosine classifier logits

Y! =
𝑤! "𝑥

||𝑤!||| 𝑥! |

p Causal Norm classifier logits

Y! =
𝑤! "𝑥

(| 𝑤! | + 𝛾)| 𝑥! |
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counterfactual TDE inference

p Counterfactual TDE inference

ü TDE方法则直接矫正特征本身的分布

ü "x平均特征，他的单位方向看作是特征对头部类的倾向方向

ü从logits中剔除对头部类过度倾向的部分

p linear classifier logits

𝑌! = 𝑤! "𝑥 + 𝑏!

p cosine classifier logits

Y! =
𝑤! "𝑥

||𝑤!||| 𝑥! |

p Causal Norm classifier logits

Y! =
𝑤! "𝑥

(| 𝑤! | + 𝛾)| 𝑥! |
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Image Classification: ImageNet-LT

p Many-shot

ü > 100

p Medium-shot

ü >= 20 & < 100

p Few-shot

ü < 20
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Image Classification: ImageNet-LT

p the improvement come from multi-head trick
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Image Classification: ImageNet-LT

p improvement can be consistent across different backbones
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Advantages

pOne-stage training.

pDo not need to know the data distribution during training.

pGreat performance with fewer compute resource.
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