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��������>��������������	��������&����
Cmd> s <- tabs(scores,covar:T)

Cmd> J1 <- run(3); J2 <- run(4,7) # selectors for variables

Cmd> s11 <- s[J1,J1]; s22 <- s[J2,J2]

Cmd> s12 <- s[J1,J2]; s21 <- s12'

Cmd> tauhatsq <- releigenvals(s21 %*% solve(s11) %*% s12, s22)

Cmd> tauhatsq # squared canonical correlations
(1)     0.83093    0.030001   0.0089408  6.5688e-18������������������		����������7�	��

������		����������	��������"
����&�	&�'�&&����

Cmd> tauhat <- svd(cor(scores[,J1] %*% solve(cholesky(s11)),\
scores[,J2] %%*% solve(cholesky(s22)))[J1,J2])

Cmd> tauhat^2 # same as tauhatsq
(1)     0.83093    0.030001   0.0089408           0
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Cmd> manova("x2 = x1_1 + x1_2 + x1_3",silent:T)

Cmd> h2 <- sum(SS[run(2,4),,]); e2 <- SS[5,,]

Cmd> lambdahat <- releigenvals(h2,e2)

Cmd> lambdahat
(1)     4.9149   0.030929  0.0090215 1.2698e-15

Cmd> lambdahat[run(3)]/(1 + lambdahat[run(3)])
(1)     0.83093    0.030001   0.0089408 thetahat = tauhat^2

Cmd> tauhatsq[run(3)]
(1)     0.83093    0.030001   0.0089408B����		������������������	�������'7*+,
��&�'7*2,�	��������������C���C
�����������	��������	��	���������)))) *+,
��)))) *2,��&��)))) *2,��)))) *+,����������������	������������<
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Cmd> eigs21 <- releigen(s12 %*% solve(s22) %*% s21, s11)

Cmd> eigs12 <- releigen(s21 %*% solve(s11) %*% s12, s22)

Cmd> uhat <- eigs21$vectors; vhat <- eigs12$vectors

Cmd> list(uhat,vhat)
uhat            REAL   3     3    
vhat            REAL   4     4 

Cmd> sqrt(eigs21$values) # canonical correlations
(1)    0.91156    0.17321   0.094556

Cmd> sqrt(eigs12$values[run(3)]) # canonical correlations
(1)    0.91156    0.17321   0.094556

Cmd> Z1 <- x1 %*% uhat; Z2 <- x2 %*% vhat

Z1
��&

Z2
������������������	������

�������&�����	�����������������	�<
Cmd> print(format:"7.4f",cor(Z1,Z2))
MATRIX:
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���'7*2,���'7*+,<

Cmd> plot(Z1[,1],Z2[,1],xlab:"Canonical variable 1 for x1",\
ylab:"Can var 1 for x2",\
title:"First pair of canonical variables")

Cmd> plot(Z1[,2],Z2[,2],xlab:"Canonical variable 2 for x1",\
ylab:"Can var 2 for x2",\
title:"Second pair of canonical variables")
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�C���C<
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