NTHU STAT 5191, 2010 Lecture Notes
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= To ease the computation burden, many people prefer to get the canonical "

correlations from ©k: eigenvector of2
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> Interpreting the population canonical variables
» identify the canonical variables
A, B<(@the linear combinations can be interpreted much as in principal components

eo_ KO£ it is helpful to compute the correlation between the canonical variables and
! the original variables as way to determine the relative important of original
Qv-, x® variables to a particular canonical variable —i+h/ L—kth

= canonical correlation =(0,--.0,1,0--0)

« canonical correlation generalizes the correlatientetween 2 variables
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+ An R? type statistic can be obtained to explain the total variance explained
by a given set of canonical variables: Qk’)(“)

Because of its rm-lltiple correlation coefficient iﬁterpretation, the kth squared |

canonical correlation p; is the proportion of the variance of canonical variate
“explained” . It is also the proportion of the variance of canonica
variate V} “expldined:: by thg set
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« first r canonical variables as a summary ofvariability” 2! v&2itron of 5%"3 >8

e 0 Sy « remember that the(ilnear combinations are chosen to maX|m|ze correl

between the canonical variables Edz X Sum (diag (Zu))
(T2>) «+ these linear combinations may be qﬁftgdlfferent from those obtained from
27 principal component within a particular set of variables

extiacCe the canonical may not necessarily explain the total variation within a set of
divedion original variables
r> CCA for standardized data
the original variables are standardized with Z*) = [Z{!), Z{!),..., Z{!)]' and
F@ 20 =1zP,z9,...,z )], from first pnnmples,the canonical variates are of the form
Zu=> eu . I().“betl Uy = akz = ekplml{ )
2> , DIV Pl V, = b,Z® = fipiéﬂzizj

Here, Cov(Z)) = pyy, Cov(sz P22, Cov(zW,Z2%) = P12 = Pin, and &

and f, are the eigenvectors of P72, pzz P21 P7? and P332 Py, P11 P12 PIY2,
respectively. The canonical correlaticns, py, satisfy

COH(Uk,Vk)~pk, k=1,2,...,p

where p2 = py? == p are the nonzero -eigenvalues of the matrix
pl}ﬂpupupzlpl 12 (or, equlvalently, the largest eigenvalues of p2 pzlpﬂ

P12p27"”). |
= the canonical correlations are unchanged by the standardization (cf. PCA)

+ Reading: Reference, 10.1, 10.2, 10.3
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Ui » Finding canonical variables and canonical correlations A
= replace population distribution by empirical distribution 2

A B =R
replace = by S (or S, ) Su | Sa * /\

fe >

= replay pby R
O Ugthen the rests the above Sa | Sa U ——)6‘

i Scores vV >
O> Scatte plots of the 1I'S pair may reveal atypical observations x; requir-
nic

ing further study. If the canonical correlations p3, p3, ... are also moderately large,
scatter plots of the pairs (Uz, Vz (U3, Vg) . may also be helpful in this respect.
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