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STAT 530/J530 
September 1st, 2005
Instructor:  Brian Habing
Department of Statistics

LeConte 203
Telephone:  803-777-3578
E-mail: habing@stat.sc.edu
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Today

• Multivariate Data
* Data Matrix
* Summary Parameters and Statistics
* A Hint of Matrices
* What if Some Data is Missing?

• The Multivariate Normal Distribution
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Data!
Multivariate Data is typically presented in 

a matrix, with each of the n rows being a 
different observation, and each of the q
columns being a different variable.
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Summarizing Data
Like in univariate

statistics the 
Mean and 
Variance are 
commonly used 
as summary 
measures.
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Covariances
It is also necessary to summarize the 

relationship between the variables, 
and this can be done with the 
covariance.
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Covariance Matrix

The covariance is thus a matrix:
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Sample Covariance Matrix
And is estimated by the sample 

covariance matrix:

Where               is the i th observation. 
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Correlation Matrix
The Covariance Matrix is commonly 

rescaled to be the correlation matrix:

Where 
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Regression in Terms of Matrices

iii xy εββ ++= 10
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Sample Correlation Matrix
The Sample Correlation Matrix can be 

written as:

Where D-1/2 is the matrix with 1/s i on the 
diagonals.

2
1

2
1

SDDR −−=

STAT 530/J530     B.Habing      Univ. of S.C. 11

What if Data is Missing?
• Missing Completely at Random?

• Imputation

• Multiple Imputation
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(Multivariate) Normal Distribution
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