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Standard deviation -  a measure of data points differ from mean

Average of differences (w/ mean as reference point)

Higher standard deviation indicates higher spread, less consistency, 
and less “clustering/blobbing”

Sample standard deviation:  
 

Population standard deviation: 
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Expectation
X is univariate here!

X is p x 1 here! X is j x 1 here!



Covariance

• Variance and Covariance:
• Measure of the “spread” of a set of points around their center of mass (mean)

• Variance:
• Measure of deviation from mean for points in one dimension

• Covariance:
• Measure of how much each of dimensions vary from mean 

with respect to each other

• Covariance is measured between two dimensions 
• Covariance → relation between two dimensions 
• Covariance between one dimension is variance



Variance-Covariance
covariance







Matrix Determinant



Questions?

Deep questions?!

Deep robots!
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