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Neural Networks
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r-layer Neural Network



Neural Network: forward pass
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Parameters

Neural Network with 3 layers
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Training set

Goal: Find a neural network N, such that N(x) is a good 
approximation for a given training set.
Strategy: Define a cost function and minimize it



Cost function in our example
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For linear regression we used 
the sum of squares:

For logistic regression we used 
the log likelihood (logistic cost 

function)

Recall: Cost functions



Recall: Gradient descent



Gradient descent in our example 

Main idea (Backpropagation): Calculate the gradient layer 
by layer using the chain rule
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Backpropagation



Backpropagation: A simple example in one dimensions

N R R TE M

p
K2

ERWARB CAM ÜBER
ZE WAR EEN W DER

TIO EINEN YT
für

warten.fiI Elam Y1



Want D FEI TIOIEINA
YTIEE.IO Flakye

wahnäiegen
E SEITE

W

E
STIEHT

Recall chainrale

Y flga
E ELITE

F
FEE

00



IE

O

T

E

Fw s Fü
ja



Backpropagation: General idea

…



Derivative with respect to a matrix/vector



Backpropagation


