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Where is the derivative?
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Autodiff!

• All deep learning frameworks implement automatic differentiation

• You still need to know about chain-rule and gradients!

• The efficient implementation is called “backprop” with vjp (or jvp)
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The Elephant in the Room

• Which framework to use?

Use the one you are good at!
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What are our hyper-parameters so far?

• Preprocessing of the data

• Number of layers (L), width of each layer

• Initialization of the parameters

• Optimizer, learning rate (+ momentum, …)

• Mini-batch size

• Training steps
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∑
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(W(1)xn + b(1) × yn)x≜
n

Data scaling impacts training dynamics!
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We can’t cross-validate 
everything…
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Initialization Brainstorming

W(3)ReLU(W(2)ReLU(W(1)xn + b(1)) + b(2)) + b(3)

What would be a good/bad initialization?

Assume , find  so that with  we 
have 

Var(x) = 1 σ W(1)
i,j 𝕐 ⟨(0,σ)

Var (ReLU(W(1)x)) = 1



Initialization Brainstorming



What are our hyper-parameters so far?

• Number of layers (L), width of each layer


• learning rate


• Mini-batch size


• Training steps



What are our hyper-parameters so far?

• Number of layers (L), width of each layer


• learning rate


• Mini-batch size


• Training stepsCross-validate with your train/valid/test split!



General Tips

• Start with some random exploration


• Once you have a “okay” solution:


• Change one thing at a time


• Think carefully about ranges of hparams and inter-play (normalization, lr)


• Keep in mind that many hparams don’t transfer



General Tips



Announcement
https://world-model-mila.github.io/

Free stream on YouTube and X!



Questions?


