
NEURAL NETWORKS



SOME DATA
 How can we solve this?

 Use a perceptron?



THE PERCEPTRON

 What do we get if we apply this to the 

data?



NOT BAD

 But can we do better?



WE CAN COMBINE 

TWO PERCEPTRONS



WHAT GOES INTO A 

PERCEPTRON

 Inputs

 Weights

 Fan-in function (Net input function)

 Activation function

 threshold

θ threshold



HOW DO WE LEARN A DECISION 

BOUNDARY LIKE THIS?
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SUPERVISED LEARNING

E



MINIMIZE THE ERROR 
(GRADIENT 
DESCENT) 

 Calculate the derivative of the 
error with respect to the weights 
and then move a small distance in 
the opposite direction to the 
gradient.



WE CAN NOW DO 

MULTILAYER FEED 

FORWARD NEURAL 

NETWORKS



WHAT DOES A 

NEURAL NETWORK 

LAYER DO



PROBLEMS

 The network
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SOLUTION
 Add a neuron to the hidden layer

 Gives the intermediary representation 

another dimension in which to separate 

the data.



OTHER PROBLEMS?



RECURRENT NEURAL 

NETWORKS

 Can deal with arbitrary length input.



HOW TO LEARN

 Back propagation through time



WHAT CAN YOU 

DO WITH THESE?
 Process sequences of arbitrary 

length e.g. sentences



FAKE SHAKESPEARE

IOLA:

Why, Salisbury must find his flesh and thought

That which I am not aps, not a man and in fire,

To show the reining of the raven and the wars

To grace my hand reproach within, and not a fair are hand,

That Caesar and my goodly father's world;

When I was heaven of presence and our fleets,

We spare with hours, but cut thy council I am great,

Murdered and by thy master's ready there

My power to give thee but so much as hell:

Some service in the noble bondman here,

Would show him to her wine.

KING LEAR:

O, if you were a feeble sight, the courtesy of your law,

Your sight and several breath, will wear the gods

With his heads, and my hands are wonder'd at the deeds,

So drop upon your lordship's head, and your o



WRITE MATH PAPERS IN LATEX



PROBLEMS?



RECURSIVE NEURAL NETS



USES

 Political ideology detection



USES

 Sentiment analysis



AND MANY OTHERS.


