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u; = ajy and v; = b)x are the “first canonical variates”

(S, Sy2SsaSey —r’I)a=0

(Sz2S2yS,, Sye — 7’I)b =0
Sy, 0 -~ 0
0 s, -+ 0
C; = . : . ai7
0 0 Sy,
Sz, 0 0
0 sa 0
di = . bz
0 0 Sz,
More simply, conduct analysis using R;;RWR;;RW
and R;a} RIyR;y1 R, which have eigenvectors c; and d,
respectively, and have eigenvalues 7, ..., r2.

S
A=TI0 =)~ Apgniog
i=1

S

2
Am = H (1 =77) ~ Ap—mt1,g-m+1,n—-m—q

i=m
or Aq—m+1,p—m+1,n—7n—p

: 4a
[Slnce AvaHyVE - AVHyvaH‘f’VE*P]

Test that the last k population eigenvalues (denoted

pop pop
Apkatr 0 Ap ) are equal

HO : )\pop

— ...— )\Pop
p—k+1 — =X

approx 9
X1 (k—1)(k+2)

x =pu+ A f + e
px1 px1 PXkkx1l pxl
var{x} = Avar{f}A’+ var{e}
= AIAN'+ O
AN + T

/
var{z;} = [N, iz, -+ o5 Aig][Airs Ay -5 Air] + ¥
2 2 2
(7] = )‘i1+/\i2+"'+)‘ik+ wi
~—~
1) 0 0
variance for h? = communality specific variance
. - 7 . .
variable ¢ for variable i for variable ¢
S=ADA
PXPpXppXp
retaining only k& < p factors,
~ A;D; All where A; = [a; ...ag]
PXkkXkkxp and D; = diag(dy ...dg)
. 1/2 1/2y,
- (A1D1 )(AlDl )
Aot
=AA
1/2
= A =A,DY
and
k
o ~ oAt ~ 29
U=S-AA (B = sii— »_A)
j=1
——
h? or

“communality”

A=AD:?
where A*D*A*’ is the spectral decomposition of S — ¥°
(or R — ®°)

( 2p—|—4k‘—|—11> <|A[x+xif|
n— In

2
6 S| ) ~ XL [(p—k)2 = (p+k)]

(p — k) must be > (p + k)

kS%(2p+1—m>

~ I A —1 ~7t _lA/A—l _
f, =(A ¥ AV (x, — x)
kx1 kxp pXp pXk™  kXppXp px1 px1
f, = A'(AA + &)} (x; — %)
~ ~
Orft:Asil(Xt—X)
X1 Bo B ]
(p=R)x1| _ | (p=k)x1| L |(p—K)xk| f + e
X2 0 I,
kx1 kx1 -
A
x M
[ A Atk |
_ | Ae-ma Ap—h).k
A= 1 0
- O 1 -
_ 5\21
S.e.(>\21)



Saturated model:
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