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Review of Decision Tree 
Classifiers

• Basic algorithm is fine, but applications in 
the real world require further enhancements
– Rare events

– Concept drift

– Sequential data

– Continuous dependent variables

– Multiple dependent variables
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Biological Inspiration
• Brain consists of billions of swtiches called 

neurons, wired up in a complicated way

• Computers consists of many switches 
(transistors)
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Why Model The Brain

• Computer switch at speeds of 10-11

• Sub-symbolic learning
• Koch, January 16, 1997 Nature. 
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Simplest Type of Unit - Perceptron
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Perceptron Decision Boundaries

What function?
Minsky and Papert
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Perceptron Training Rule
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Perceptron Training Rule

• Learning the AND function, rate = 0.05

w0 w1 w2 x0 x1 x2 t w0,x0 w1,x1 w2,x2 o delta_w0 delta_w1 delta_w2
0 0.2 0.3 1 1 1 1 0 0.2 0.3 1 0 0 0
0 0.2 0.3 1 1 0 -1 0 0.2 0 1 -0.1 -0.1 0

-0.1 0.1 0.3 1 0 1 -1 -0.1 0 0.3 1 -0.1 0 -0.1
-0.2 0.1 0.2 1 0 0 -1 -0.2 0 0 -1 0 0 0
-0.2 0.1 0.2 1 1 1 1 -0.2 0.1 0.2 1 0 0 0
-0.2 0.1 0.2 1 1 0 -1 -0.2 0.1 0 -1 0 0 0
-0.2 0.1 0.2 1 0 1 -1 -0.2 0 0.2 -1 0 0 0
-0.2 0.1 0.2 1 0 0 -1 -0.2 0 0 -1 0 0 0
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Linear Units – No Threshold

• Gradient Descent (Delta Rule) (update 
weights after looking at all training data

• Stochastic Gradient Descent (update 
weights after looking at each instance)
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Classification Using Neural Networks

• Typical NN structure for classification:
– One output node per class
– Output value is class membership function value

• Supervised learning 
• For each tuple in training set, propagate it 

through NN.  Adjust weights on edges to 
improve future classification. 

• Algorithms: Propagation, Backpropagation, 
Gradient Descent
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Decision Tree vs. Neural Network
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Network of Neurons
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Layers and Connections?

• Layers
– How many input input nodes, hidden units, hidden layers, 

output units.
– What happens if you have too many hidden units?

• Connections
– Uni (Hierarchical) or bi-directional (resonance) between 

neurons
– Connect to units in other layers or within a layer (re-current: 

form cliques)
– Full or partial connections between layers
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Training a Network of Neurons
• Use the backpropagation algorithm

– Gradient descent (can get stuck in local minima)

– Error is summed over all outputs

– Network of neurons allows complex decision 
boundaries. Input layer not neurons.
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What Type of Neuron to Use?
• Linear units? Perceptrons? Use sigmoid, tanh
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Error Gradient For Sigmoid Function
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Backpropagation Algorithm

What’s in a name?

Feedforward,
Two layers of sigmoid
Units
Stochastic gradient
descent
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Insights into Backpropagation
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Hidden Layer and Latent Concepts - 1
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Hidden Layer and Latent Concepts - 2


