
min
𝑤



𝑗=1

𝑛𝑢

𝑤𝑗 𝑙( ෝ𝑦𝑗 , 𝑓(𝑥𝑗)) + 𝜆𝑙( ഥ𝑦𝑗 , 𝑓(𝑥𝑗))

𝑤 ∈ 0,1 𝑛𝑢

1𝑇𝑤 = 𝑏

𝑙 𝑦, 𝑓 𝑥 = max(0,1 − 𝑦𝑓(𝑥))

𝑙 ෝ𝑦𝑗 , 𝑓 𝑥𝑗 + 𝜆𝑙 ഥ𝑦𝑗 , 𝑓 𝑥𝑗 = ൝
1 + 𝑓 𝑥 + 𝜆 ∗ (1 − |𝑓(𝑥)|)当ത𝑦与模型预测相同

1 + 𝑓 𝑥 + 𝜆 ∗ 1 + 𝑓 𝑥 否则
当|f(x)| < 1

当|f(x)| >= 1 𝑙 ෝ𝑦𝑗 , 𝑓 𝑥𝑗 + 𝜆𝑙 ഥ𝑦𝑗 , 𝑓 𝑥𝑗 = ൝
1 + 𝑓 𝑥 当ത𝑦与模型预测相同

1 + 𝑓 𝑥 + 𝜆 ∗ 1 + 𝑓 𝑥 否则

当𝑦̅与模型预测相同时，目
标函数的值会更小，倾向于查
询两个模型预测一致的样本



𝜆 < 1

𝜆 = 1

𝜆 > 1

当|f(x)| < 1 𝑙 ෝ𝑦𝑗 , 𝑓 𝑥𝑗 + 𝜆𝑙 ഥ𝑦𝑗 , 𝑓 𝑥𝑗 = ൝
1 + 𝑓 𝑥 + 𝜆 ∗ (1 − |𝑓(𝑥)|)当ത𝑦与模型预测相同

1 + 𝑓 𝑥 + 𝜆 ∗ 1 + 𝑓 𝑥 否则

𝑓 𝑥 + 𝑐𝑜𝑛𝑠𝑡

𝑐𝑜𝑛𝑠𝑡

− 𝑓 𝑥 + 𝑐𝑜𝑛𝑠𝑡

等价于uncertainty

Margin内随机选

选靠近margin的点



𝑙 ෝ𝑦𝑗 , 𝑓 𝑥𝑗 + 𝜆𝑙 ഥ𝑦𝑗 , 𝑓 𝑥𝑗 = ൝
1 + 𝑓 𝑥 + 𝜆 ∗ (1 − |𝑓(𝑥)|)当ത𝑦与模型预测相同

1 + 𝑓 𝑥 + 𝜆 ∗ 1 + 𝑓 𝑥 否则
当|f(x)| < 1

当|f(x)| >= 1 𝑙 ෝ𝑦𝑗 , 𝑓 𝑥𝑗 + 𝜆𝑙 ഥ𝑦𝑗 , 𝑓 𝑥𝑗 = ൝
1 + 𝑓 𝑥 当ത𝑦与模型预测相同

1 + 𝑓 𝑥 + 𝜆 ∗ 1 + 𝑓 𝑥 否则

𝜆 < 1

𝜆 = 1

𝜆 > 1

[2, +]
(2,+]
[2,+]
(4,+]

完全查询margin内的点
(倾向于一致的样本)

完全查询margin内的点
(在一致的点内随机)

靠近margin上的点

2
[2,4]

1+ |f(x)|>2 
2+ 2|f(x)|>4

[1,2]
[1,4]
[2,+]
[2,+]



当存在margin内的样本时，仅选择
其中的样本：选择策略与𝜆相关

ቐ
𝜆 < 1
𝜆 = 1
𝜆 > 1

等价于uncertainty，倾向于一致的点
Margin内一致的点随机选
选择靠近margin的点
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boundary points will blur the clear 
distribution of the whole data, and are 
very noisy for learning。



𝑦𝑖1 = 0.9 𝑦𝑖2 = 0.1

𝑦𝑖1 = 0.5 𝑦𝑖2 = 0.5

𝑦𝑖1
2 = 0.81 𝑦𝑖2

2 = 0.01

𝑦𝑖1
2 = 0.25 𝑦𝑖2

2 = 0.25

For boundary points, however, yi1 and yi2 would 
be more likely equal 

those clear classified points still have large weights in total and contribute a 
lot to the second term in the objective function 
















