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1. Bayesian belief networks (compared with Naive Bayesian classifiers)
« do not assume class conditional independence

« allow the representation of dependencies among subsets of attributes
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2. Classification by Backpropagation

(1) neural network
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(2) Backpropagation

- Backpropagation is a neural network algorithm for

classification that employs a method of gradient descent.

« It searches for a set of weights that can model the data
so as to minimize the mean-squared distance between
the network’ s class prediction and the actual class label
of data tuples.

« Rules may be extracted from trained neural networks to
help improve the interpretability of the learned network.

Algorithm: Backpropagation. Neural network learning for classification or numeric
prediction, using the backpropagation algorithm.
Input:

D, a data set consisting of the training tuples and their associated target values;
[, the learning rate;
network, a multilayer feed-forward network.

Output: A trained neural network.
Method:

(1) Initialize all weights and biases in network;

(2) while terminating condition is not satisfied |

(3) for each training tuple X in D {

(4) /| Propagate the inputs forward:

(5) for each input layer unit j |

(6) Oj = Ij; // output of an input unit is its actual input value

(7) for each hidden or output layer unit j {

(8) I; = )", w;jO; + 6j; //compute the net input of unit j with respect to
~ the previous layer, i
O;= —L_;} // compute the output of each unit j

l4e
// Backpropagate the errors:
for each unit j in the output layer
Errj = O;(1 — O;)(T; — Oj); // compute the error
for each unit j in the hidden layers, from the last to the first hidden layer
Errj = Oj(1 — O;) Y_; Errywji; // compute the error with respect to
~ the next higher layer, k
for each weight w;; in network |
Awj; = (I)Err,-O,-; /| weight increment
Wii = wii + A'n',-,-; } /] weight update
for each bias #; in network
AB; = ('I)Err,-; // bias increment
6; = 0; + AH',»; } // bias update
b
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EXAMPLE 1:
GARLSBERG

Probably the best
beer in the world

For more visit carlsberg.com
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3. SVM (3Z¥5[EEHN)
« an algorithm for the classification of both linear and nonlinear data.

« It transforms the original data into a higher dimension, from where it can find a hyperplane
for data separation using essential training tuples called support vectors

« High dimension
« Kernel function
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