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Xavier and Kaiming 
initialization

• Strategy to set 
variance     of Normal 
initialization


• All activations are of 
similar scale
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Random matrix multiplication
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Random ReLU
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Putting things together
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Randomly initialized network
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Variance of back-propagation 
graph
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Xavier initialization

• Try to keep both 
activations and gradient 
magnitude constant


•

σi =
(i−1)/2

∏
k=0 ( 1

2
σW2k+1

nz2k) σx

̂σi =
(N−1)/2

∏
k=i/2 ( 1

2
σW2k+1

nz2k+2) ̂σN

σW = 2
2

nzi
+ nzi+1



Kaiming initialization
• Try to keep either 

activation or gradient 
magnitude constant


•  
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Initialization in practice

• Xavier (default) is often 
good enough


• Initialize last layer to 
zero


