
Some notes on our matrix notation

We will introduce some notation here.  First consider a random vector
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. Note that in some cases  is considered a fixed vector, but

here we consider it to be random, i.e. that the entries  are random variables.  In ourC3
notation we will always denote the mean of a quantity by .  Thus for theIÐ+Ñ œ +
random vector , we writey

y yœ IÐ Ñ œ ÐC ßá ß C Ñ! 8 .

We also denote the variance of a single random variable  to be .\ Z ÐCÑ œ I ÐC  CÑc d#
The same notation, however, is also used for the variance (more properly the covariance
matrix) of the random vector y œ ÐC ßá ß C Ñ! 8 .

For now assume that the mean ; if this is not the case just replace in any formulay y œ !
by .y y

We define the variance covariance matrix or  of the random vector  to be the matrixy
Z Ð Ñ 3ß 4 C œ !X  whose  entry is (recall we are assuming )3

Z Ð Ñ œ ÐC ß C Ñ œ I C  C ÑÐC  C Ñ œ IÐC C ÑÞy 34 3 4 3 4 3 43 4Cov : ‘
Now consider the matrix
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We have
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Therefore,

IÐ Ñ œ IÐC C Ñ œ Z Ð Ñyy yX
34 3 4 34,

so that we can also write

Z Ð Ñ œ IÐ ÑÞy yyX



A basic identity:

Note also that if  is a matrix, then by aboveA

Z Ð Ñ œ I Ð ÑÐ Ñ œ IÐ Ñ œ IÐ Ñ œ Z Ð ÑAy Ay Ay Ayy A A yy A A y A: ‘X X X X X X .

Since  for any random vector , the above identityZ Ð Ñ œ Z Ð  Ñy y y y

Z Ð Ñ œ Z Ð ÑAy A y AX

also holds for random vectors  with non-zero mean.y


