Multi-Layer Neural Networks



Shallow Neural Network (1-Hidden Layer)

Schematic Representation

Representation of Parameters
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Shallow Neural Network (1-Hidden Layer)

Schematic Representation

Forward Pass:

h=oc(W'z +b")
j=W?3h+b?

§=W3(c(W'z+b'))+b

Representation of Parameters
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Activation Function
(Sigmoid)



Shallow Neural Network (1-Hidden Layer)

Schematic Representation Parameters to be Learnt
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Forward Pass: o(a) = 1 +lc_a Loss Function
h=o(We +b) T LWL, b, W2, b?) =~ % (7;=F; )?
§ = W2h + b? 4
BPZNEE
§=W?(oc(W'z +b")) + b Activation Function

(Sigmoid)



Backpropagation (Chain Rule)

z=f(y)
y=9x)
Then

dz dzdy
dx dydx




Shallow Neural Network Equations

Forward Pass:

Zl = W]_X + bl
Ay =0(Zy)
y =W,A; + b,

L=@-yG-»'



Shallow Neural Network Equations

Forward Pass:

Zl = W]_X + bl
Ay =0(Zy)
y =W,A; + b,

L=@-yG-»'

Gradients for Backward Pass:
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Shallow Neural Network Equations

Forward Pass:

Zl = W]_X + bl
Ay =0(Zy)
y =W,A; + b,

L=@-yG-»'

Gradients for Backward Pass:
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Shallow Neural Network Equations

Gradients for Backward Pass: Gradients Descent Step:
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Forward Pass:
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