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• Modeling of Multivariate Data
The data set

Random Sample

is usually regarded as a realization of a matrix of random variables

⇒ measurements of the p variables in a single trial will usually be correlated
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some examples 

Example 1:

Example 2: a study concerns the gross weight of municipal solid waste 
generated per year, x1 = paper and paperboard waste and x2 = plastic waste

to design of a permit system for utilizing a wildness canoe area without 
overcrowding, a manager took a survey of users
total wilderness area was divided into subregions, and respondents were 

asked to give information on the regions visited, length of stay, and other 
variables
sampling method 1: persons were randomly selected from all those who 

entered the wilderness area during a particular week
⇒ all person were equally likely to be in the sample
sampling method 2: sampler waited at a campsite and interviewed only 

canoeists who reached that spot

Q: Should these measurements on X′= [X1, X2] be treated as a random 
sample?
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p. 3-3• Some theoretical results under the modeling
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In future lecture, 

will replace Sn as the sample covariance matrix in most of the material.
Note: even though the (i, k)th entry of S, sik, is an unbiased estimator of 

E(
√
sii) 6=

√
σii and E(rik) 6= ρik

σik

linear combination of variables 

sample values
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Reading: Textbook, 3.3, 2.6, 3.6
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multivariate case: 

Multivariate Normal Distribution
• Density of Normal Distribution

univariate case: normal density 

(Note.       must exist, i.e., |Σ|≠0)

the term

is a distance measure
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Example: bivariate normal density

if X1 and X2 are uncorrelated, they are independent 
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