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1. Outlier

Assume that a given statistical process is used to generate a set of data objects. An outlier is a data 
object that deviates significantly from the rest of the objects, as if it were generated by a different 
mechanism.

Types of outliers:

• global outliers, 

• contextual outliers, 

• collective outliers.

An object may be more than one type of outlier.
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2. Outlier detection

(whether the expert-provided labels are given to the data)

• supervised method

• semi-supervised method

• unsupervised method

(assumptions regarding normal objects versus outliers)

• statistical methods

• proximity-based methods

• clustering-based methods
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3. Supervised outlier detection

Modeling outlier detection as a classification problem

• Samples examined by domain experts used for training & testing
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4. Unsupervised outlier detection

Find clusters, then outliers: not belonging to any cluster

• Problem 1: Hard to distinguish noise from outliers

• Problem 2: Costly since first clustering: but far less outliers than normal objects 
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5. Semi-supervised outlier detection

• If some labeled normal objects are available

• Use the labeled examples and the proximate unlabeled objects to train a model for normal objects

• Those not fitting the model of normal objects are detected as outliers

• If only some labeled outliers are available, a small number of labeled outliers many not cover the 

possible outliers well

• To improve the quality of outlier detection, one can get help from models for normal objects 

learned from unsupervised methods 
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