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Flood
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Achilles’ Heel of Flooding

Influence of different flood levels on performance of the trained BERT on SST-2. The 
range marked in yellow is lined out by our proposed criterion , i.e., gradient accordance. 
The optimal value of flood level is guaranteed within the narrowed-down space.
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Preliminaries

Stiffness: A new perspective on generalization in neural networks https://arxiv.org/abs/1901.09491

https://arxiv.org/abs/1901.09491
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Preliminaries

𝒈 = 𝛻𝜃ℒ(𝑓(𝜽, 𝑥), 𝑦)

∆ℒ1 = ℒ(𝑓(𝜽 − 𝜀𝒈𝟐, 𝑥1), 𝑦1) − ℒ(𝑓(𝜽, 𝑥1), 𝑦1)

→ 𝑓(𝜽, 𝑥1) = 𝑓(𝜽 − 𝜀𝒈𝟐, 𝑥1) + 𝜀𝒈𝟐
𝜕𝑓

𝜕𝜃
+ 𝒪(𝜀2)

→ ℒ(𝑓(𝜽, 𝑥1), 𝑦1)

= ℒ(𝑓(𝜽 − 𝜀𝒈𝟐, 𝑥1) + 𝑇(𝑥1), 𝑦1)

= ℒ(𝑓(𝜽 − 𝜀𝒈𝟐, 𝑥1), 𝑦1) +
𝜕ℒ

𝜕𝑓
𝑇(𝑥1) + 𝒪(𝑇2(𝑥1))

∆ℒ1 = −
𝜕ℒ

𝜕𝑓
𝑇(𝑥1) − 𝒪(𝑇2(𝑥1)) = −

𝜕ℒ

𝜕𝑓
(𝜀𝒈𝟐

𝜕𝑓

𝜕𝜃
+ 𝒪(𝜀2))

= −𝜀𝒈𝟏𝒈𝟐 − 𝒪(𝜀2)

𝑇(𝑥1)
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Coarse-Grained Gradient Accordance

Consider a training batch 𝐵0 with 𝑛 samples 𝑿 = {𝑥1, 𝑥2, . . . , 𝑥𝑛} and labels
𝒚 = {𝑦1, 𝑦2, . . . , 𝑦𝑛} of 𝑘 classes {𝑐1, 𝑐2, . . . , 𝑐𝑘}.

These samples can be divided into 𝑘 groups according to their labels 𝑿 =

𝑿𝟏 ∪ 𝑿𝟐 ∪· · ·∪ 𝑿𝒌, and so are the labels 𝒚 = 𝑖=1ڂ
𝑘 𝒚𝒊, where all the samples 

in 𝑿𝒎 belong to class 𝑐𝑚.

𝐵0
1 = {𝑿𝟏, 𝒚𝟏}, 𝐵0

2 = {𝑿𝟐, 𝒚𝟐}

class accordance score: 𝐶(𝐵0
1, 𝐵0

2) = 𝔼[𝑐𝑜𝑠(𝒈𝟏, 𝒈𝟐)]
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Coarse-Grained Gradient Accordance

The batch accordance score between batches 𝐵𝑠 and 𝐵𝑡 is defined as:

𝑆𝑏𝑎𝑡𝑐ℎ 𝑎𝑐𝑐𝑑(𝐵𝑠, 𝐵𝑡) =
1

𝑘(𝑘 − 1)
෍

𝑗=1

𝑘

෍
𝑖=1
𝑖≠𝑗

𝑘

𝐶(𝐵𝑠
𝑖 , 𝐵𝑡

𝑗
)

a positive batch accordance: 
the measured two batches are under the same learning pace since the 
model updated according  to each batch benefits them both.

The gradient accordance of certain epoch:

𝑆𝑒𝑝𝑜𝑐ℎ 𝑎𝑐𝑐𝑑 =
1

𝑁(𝑁 − 1)
෍

𝑠=1

𝑁−1

෍

𝑡=𝑠+1

𝑁

𝑆𝑏𝑎𝑡𝑐ℎ 𝑎𝑐𝑐𝑑(𝐵𝑠, 𝐵𝑡)
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Experiments
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Does Gradient Accordance Capture Overfitting?


