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• Recall: Regression analysis --- concerned with the relationship between a single 
response and a set of predictors

Canonical Correlation Analysis (CCA)

Examples
variables related to arithmetic power & variables related to reading power

• Q: What if we have more than one response?

CCA seeks to identify and quantify the linear associations between two sets of 
variables

variables related to governmental policy & variables related to economic goal
variables related to college performance & variables related to precollege 
achievement

Y = β0 + β1X1 + · · ·+ βkXk + ²

R2 = cor(Y, Ŷ )2

connection between regression model and 
conditional normal distribution
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Data: two groups of variables
• Population Canonical Variables and Canonical Correlations

Some notations

p and q are relatively large, hopeless to interpret elements of collectivelyΣ12

moreover, it’s often linear combinations of variables that are interesting and 
useful for predictive or comparative purposes
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and

CCA finds linear functions of one set of variables that maximally correlated 
with linear function of the other set of variables

( )

( )

( )

( )

 made by S.-W. Cheng (NTHU, Taiwan) p. 7-4



 NTHU STAT 5191, 2010, Lecture Notes 
 made by S.-W. Cheng (NTHU, Taiwan)

 NTHU STAT 5191, 2010, Lecture Notes 

p. 7-5
Q: why                                    (or )? 

geometrical interpretation
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correlations from

Interpreting the population canonical variables
identify the canonical variables

the linear combinations can be interpreted much as in principal components 
it is helpful to compute the correlation between the canonical variables and 

the original variables as way to determine the relative important of original 
variables to a particular canonical variable 

canonical correlation
canonical correlation generalizes the correlation between 2 variables 

An R2 type statistic can be obtained to explain the total variance explained 
by a given set of canonical variables:
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CCA for standardized data

first r canonical variables as a summary of variability
remember that the linear combinations are chosen to maximize correlation 

between the canonical variables

the canonical correlations are unchanged by the standardization (cf. PCA)

these linear combinations may be quite different from those obtained from 
principal component within a particular set of variables
the canonical may not necessarily explain the total variation within a set of 

original variables 

Reading: Reference, 10.1, 10.2, 10.3


