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Outliers
From Johnson & Wichern, Applied 
multivariate statistical analysis, 6th Ed
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Canadian Hockey 

! Kids trained early; Leagues for age groups 
! Most talented get on Major Jr A league team& 

compete for Memorial Cup 
! What makes a top-notch hockey player? 
! Soccer, Baseball, Cricket, Swimming, 

Gymnastics
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Canadian Hockey Players 

! Cutoff birthdate is the key 
! Only accept kids who are not yet 10 on Jan 1 
! January Kids matured almost one extra year 

over December kids
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Detecting Outliers

! Visual detection 

! Harder in multivariate case. Why? 
! May be univariate or multivariate outlier
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Bivariate  
Outliers
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Multivariate Outliers

! Some outliers are hard to detect 
! Look for large values of  

!  
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Outlier detection

! Dot plots for each variable 
! Scatter plot for each pair of variables 
! Calculate z-values and examine for outliers 

! Calculate gen sq distances & look for outliers
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Spotting outliers from z-values
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Spotting 
outliers 
from Gen. 
Distance 
values
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Harder to 
spot them 
on scatter 
plots!
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Other Transforms for Normality
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