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The “atom” of the statistical analysis
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Common Problem:
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High Dimension Low Sample Size

Classical Multivariate Analysis

For data
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Step 1:
“sphere the data”
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Critical Assumption:
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  invertible
· Fails for HDLSS
· “sphering” gives wildly distorted view

-
estimate of 
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 are “sensitive”

Old Conceptual Model

Projections into 1, 2 or 3 dimensions,

Show HDLSSoldCMod1.ps

Using:

· Coordinates

· Principal Components

·     …

Nature of HDLSS Gaussian Data, I

For  
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  dim’al “Standard Normal” dist’n:
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Euclidean Distance to Origin:


[image: image10.wmf])

1

(

p

O

d

Z

+

=


as  
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Conclusion:  data lie roughly on surface of sphere of radius 
[image: image12.wmf]d


Nature of HDLSS Gaussian Data, II

Paradox:
· Origin is point of highest density

· Data lie on “outer shell”

Lessons:

· High dim’al space is “strange”     (to our perceptual systems)

· “density” needs careful interp’n    (since high dim’al space is “vast”)

· Low dim’al proj’ns can mislead

· Need new conceptual models

Nature of HDLSS Gaussian Data, III

High dim’al Angles:

For any (fixed or indep. random) 
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Lessons:

· High dim’al space is vast                (where do they all go?)

· Low dim’al proj’s “hide structure”

· Need new conceptual models

A New Conceptual Model

Data lie in “sparse, high dim’al ring”

Show HDLSSnewCMod1.mpg
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