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Outlier Detection – Roadmap
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Outlier Detection – Textbook

Introduction to Data Mining, P. Tan et al
https://www-users.cse.umn.edu/~kumar001/dmbook/index.php

https://www-users.cse.umn.edu/~kumar001/dmbook/index.php
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Outlier Detection – Overview (1/3)

https://www.xcover.com/en/help/documents-bank-statement 

https://www.xcover.com/en/help/documents-bank-statement
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Outlier Detection – Overview (2/3)

Credit: Jo Grundy
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Outlier Detection – Overview (3/3)

https://encord.com/ 

https://encord.com/
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Outlier Detection – Learning Outcomes

Assessment hints: Multi-choice Questions (single answer: concepts, calculation etc)

o LO1: Demonstrate an understanding of techniques for outlier 
detection, such as: (exam)

v Applying extreme value analysis method

v Understanding the key idea and steps of the learned clustering methods for 
outlier detection

v Discussing the advantages and disadvantages of the learned outlier detection 
approaches

o LO2: Implement the learned algorithms for outlier detection 
(coursework)

o Textbook Exercises: textbooks (Programming + Mining) 
o Other Exercises: https://www-users.cse.umn.edu/~kumar001/dmbook/sol.pdf
o ChatGPT or other AI-based techs 

https://www-users.cse.umn.edu/~kumar001/dmbook/sol.pdf
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Outlier Detection – Approach

Credit: Jo Grundy
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Outlier Detection – Approach

Credit: Jo Grundy

Demo: Jupyter notebook
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Outlier Detection – Extreme Value Statistics

Credit: Jo Grundy

- The limiting distribution of these extremes must be one of three types of generalized 
extreme value distributions - Gumbel, Fréchet or Weibull 

- It makes a distinction between real anomalies versus values that are simply extremes 
of the primary data distribution.

http://www.nematrian.com/Pages/ExtremeValueTheoryCombined.pdf 

Demo: Jupyter notebook

http://www.nematrian.com/Pages/ExtremeValueTheoryCombined.pdf
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Outlier Detection – Extreme Value Statistics

https://ieeexplore.ieee.org/document/889967 
Credit: Jo Grundy

https://ieeexplore.ieee.org/document/889967
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Outlier Detection – Gaussian Distribution

Credit: Jo Grundy
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Outlier Detection – Gaussian Distribution

Credit: Jo Grundy
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Outlier Detection – Gaussian Distribution

Credit: Jo Grundy
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Outlier Detection – Gaussian Mixture Model

Credit: Jo Grundy
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Outlier Detection – Gaussian Mixture Model

Credit: Jo Grundy

E-step: Evaluate the posterior probabilities

M-step: Estimate new parameters

Evaluate the log-likelihood with the new parameter
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Outlier Detection – Gaussian Mixture Model

Credit: Jo Grundy
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Outlier Detection – Gaussian Mixture Model

Credit: Jo Grundy
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Outlier Detection – Gaussian Mixture Model

Credit: Jo Grundy
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Outlier Detection – Gaussian Mixture Model

Credit: Jo Grundy
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Outlier Detection – Gaussian Mixture Model

Credit: Jo Grundy
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Outlier Detection – Gaussian Mixture Model

Credit: Jo Grundy
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Outlier Detection – Gaussian Mixture Model

Credit: Jo Grundy
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Outlier Detection – Gaussian Mixture Model

Credit: Jo Grundy
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Outlier Detection – Gaussian Mixture Model

Credit: Jo Grundy
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Outlier Detection – Gaussian Mixture Model

Credit: Jo Grundy
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Outlier Detection – Gaussian Mixture Model

Credit: Jo Grundy
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Outlier Detection – Gaussian Mixture Model

Credit: Jo Grundy
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Outlier Detection – DBSCAN

Credit: Jo Grundy
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Outlier Detection – DBSCAN

Credit: Jo Grundy
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Discovering Groups – DBSCAN

https://www.youtube.com/watch?v=RDZUdRSDOok 

https://www.youtube.com/watch?v=RDZUdRSDOok
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Outlier Detection – DBSCAN

Credit: Jo Grundy
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Outlier Detection – DBSCAN

Credit: Jo Grundy
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Outlier Detection – Summary

Credit: Jo Grundy


