Univariate and Multivariate
Summary Statistics

A Review of
Univariate Summary Statistics

Random Sample

Let x,, x,, -+, X, be a random sample

from some distribution.




Random Sample
expressed as a vector

Sample Mean




Sample Variance
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Sample Variance
In matrix notation

The deviation of each observation
from the sample mean is
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Sample Variance
In matrix notation

Alternatively, the deviation of each
observation from the sample mean
can be expressed as
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Sample Variance
In matrix notation

The sum of the squared deviations
of each observation from the sample mean is
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Sample Variance
In matrix notation

Let

Multivariate Observations

* p = number of response variables
« N = number of experimental units

* X,; = value of the j* response variable on
the rth experimental unit
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Multivariate
Summary Statistics

Random Sample

Let x,, X,, -+, X, be a random sample

from a multivariate distribution.

Sample Mean Vector
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Sample Variance-Covariance
Matrix
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The Sample Correlation Matrix

Let Dy :diag(\/g,\/g,'“,\/g)

Then the Sample Correlation Matrix R
IS given by

R =(r;)=D;'sSD;'

1)




