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Classification



Classification

• Classification process is a process where objects are assigned to
different class by their properties using a model.

• The process is divided into two or three phases, training, validation,
and testing.

• The training phase uses a predefined class assignment to create a
model that is able to fit the training set of objects.

• The validation phase uses a set of validation objects to evaluate the
quality of the model.

• The testing phase evaluates the model on a test set of objects and
evaluates the precision. 1



Classification

• The quality of the model depends on the principle of the algorithm
and the quality of the training data.

• The no-free-lunch theorem1 applies here.

• Each algorithm makes different types of errors.

• The goal is to train as good model as possible for a specific data.

• Auto-ML tries to solve the problem with brute force.

1https://en.wikipedia.org/wiki/No_free_lunch_theorem
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Classification - Decision Trees

• Decision Tree is a special type of -ary tree with attributes in internal
nodes and set of instances in a leaves.

• The tree is built using a recursive approach.

• An attribute is selected and placed in a root node.

• The set of instances is split into subsets according to the values of the
attribute.

• Each subset is processed similarly to the whole dataset.

• The process ends when a subset has the same label.
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Classification - Decision Trees

• The question is which attribute have to be chosen for a set of
instances.

• Each split generates a new level of a tree.

• Let us say that small trees are better than large trees.

• Small trees are generated when a subset contains only single class -
not necessary to split this node again.

• The nondiversity of a subset is called purity.
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Classification - Decision Trees
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Classification - Decision Trees

• How to measure the purity of the tree?

• Gini impurity is one of the popular options.

• Measurement of the change before and after the split is used; it is
called Gini impurity.

• The split that minimizes Gini impurity is the most suitable.
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Classification - Decision Trees - Split Criteria

Definitions:

• is a set of points in a branch of a tree.
• j j is size of the set (number of points in a set).
• -way split has subsets 1; : : : ; of the set .
• is the number of classes.
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Classification - Decision Trees - Split Criteria

Gini index:

• On a set:

( ) = 1�
X

=1

2

• where the is a fraction of points that belongs to the class from .

• On -way split:
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Classification - Decision Trees - Split Criteria

Entropy:

• On a set:

( ) = �
X

=1

log2 ( )

• where the is a fraction of points that belongs to the class from .

• On -way split:
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- Decision Trees - Numeric Attributes

• Dealing with numeric attributes brings a new problem.

• Where to split the attribute and how to maintain the best possible
tree.

• The validation criterion is the same - the purity of the subsets
according to the class label.

• The optimal point is always between two successive values of the
attribute.
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