Abstract

1 Cross Spectral Analysis
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for a discrete parameter process.

And for the time series itself, X g, X g is sta-
tionary:
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where dZ (1), §% < ! - Y%, is an orthogonal incre-
ment process. 1



One way to write this is:
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We immediately generalize to:

X = TX 16X ;99

IS a stationary, null mean, bivariate process.
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and we assume
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i () is the cross-correlation matrix.

The cross-spectral density function:
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The ? £2 matrix, called the spectral density matrix

of X ¢IS: 5



1 Ch
()= e ™ ()
2/
h= §1
g =1 =Y

T;i (1) are the own spectral density functions.
The spectral representations are:
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Sy 16 3 is not in general symmetric about zero.
T (53 is typically complex.
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dZ 5(1)"is the complex conjugate of dZ 5(1).
The spectral covariance over the frequency range
(! 1, ! 2) IS:
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Note that:
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From the last expression see that:

f.(1)= i ()7
l.e. F(1), al £ matrix is Hermitian
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(1) is the complex conjugate transpose of F(1).
Let g (55, h (5Fdenote any square integrable func-
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h (1)is the complex conjugate of h (1).

Above is a simple generalization of a previous re-

sult for the gnivariate case: 9
<Z Z =
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Let us representeach componentof X ¢= (X 14X 290

by:
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The covariance between 07 j 07 jis
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and the squared correlation betweendZ (1 )dZ 3(1)is
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IS called the squared coherency function.

Cauchy-Schwarz inequality = >
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G (1) jcospectrum
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Alternatively:
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1.1 Some properties of Squared Coherency, Ki, (1)

K3, (1) = 1lifX X jeare related by atime invariant linear

filter; i.e. if
X

X jt= A ik
k= il
for convergent sequences A ..
Proof: " i
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or X
12 5(1)= Aei®z ;1)
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and as (7 j, (7 jare linearly related, the squared cor-
relation must be 1.

KL, (1)isinvariant to use of linear filterson X 14X ; ¢
K, (1)=10 Flh< 1<y
If X 1 X y¢are uncorrelated.

(Saved on v.crossSpectral, a:crossSpec)



