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Agenda

§ What is an outlier?
§ Overview of interactive approach
§ Preparing the data 
§ Outlier detection techniques
§ Machine learning to enhance outlier detection
§ Summary
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What is an outlier?

Definition:
“An observation that appears to deviate markedly from other observations 
in the sample”

Why do we need to identify them?

§ To  aid data cleaning
§ So they do not skew the analyses
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How do you identify outliers?
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Overview of interactive visualization tool
§ “One stop shop” for outlier detection – Consistent approach

Benefits of the tool:

§ Easy to use – no specialist knowledge required

§ Can read a variety of data types

§ Range of outlier techniques to pick from

§ Checks distributional assumptions

§ Visual plots of the data
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Preparing the data
§ Step by step process for: filtering, removing columns, subsetting and transposing the data
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Preparing the data - transpose

Dataset before and after the 
transpose
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Preparing the data – data manipulation

Summary Statistics for selected variables

Selecting and filtering on specific variables
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Outlier detection – what technique to use?

The technique used will depend upon:

§ the dimensionality (number of variables used to detect outliers)

§ variable data types (i.e. numeric versus categorical)

§ distribution of the data

It is also valuable to compare various techniques and see if any 

observations are continually getting flagged as outliers
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Outlier detection techniques

• Grubbs test
• Inter-quartile range approachUnivariate

• Cook’s distance 
• Bag plotsBivariate

• Mahalanobis Distance
• Outlier detection for mixed attribute 

data (ODMAD)
Multivariate
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Grubb’s test – normality test 
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Grubb’s test
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Inter-Quartile range (IQR)
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Comparing outliers selected
Tool lists the observations with outliers from each technique  
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Bivariate Outlier detection techniques
Scatterplot from Cook’s distance

Bag Plot
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Cook’s distance – outliers identified
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Curse of Dimensionality
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Multivariate - Mahalanobis distance
Quantile-Quantile plots
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Multivariate - ODMAD

)



Derive Value from Excellence…Derive Value from Excellence…

Multivariate – ODMAD - Outliers
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Machine learning to enhance outlier detection 

What happens when values are consistently identified as outliers but we know 
they are valid values and we don’t want them to keep being flagged as outliers?

Machine learning
A predictive model that iterates randomly to find and utilize potentially hidden 
patterns in the underlying data, in this case outlier detection decisions

Using this technique the tool can override a flagged outlier based on the 
decisions previously made by the user
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Machine learning to enhance outlier detection 

Before and after Machine 
Learning
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A cautionary tale : Conclusion

Had an idea to  use a real life example with outliers – so intro on slide 4 – NASA 
auto excluded outliers from ozone readings at north pole – as a result missed 
drop in conc !! (info on this in folder –in a document)
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Summary
§ Tool does all steps needed to successfully identify outliers
§ Easy to use
§ Data visuals allow for easy outlier detection
§ Can improve quality of outlier detection via machine 

learning
§ Outliers need to be investigated 
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