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Appendix B

Covariance of squared prediction errors
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appearing in (5.7).  Each of the two arguments is a squared error of prediction.

It will be convenient in the present appendix to abbreviate notation slightly by writing 
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, whence the quantities of interest become
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Now 
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Note that 
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Now consider the first term on the right side of (B.3).  Write
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where 
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, and the summation indexes 
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 run from 0 to h and g respectively.

The quantity (B.5) involves fourth moments of the variables 
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.  A practical estimate requires parametric assumptions which enable the expression of fourth in terms of second moments.

Suppose that the basic observations 
[image: image16.wmf](

)

,

Xij

 are all normally distributed, in which case the 
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 are also normal.

Write
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The mgf of 
[image: image20.wmf](

)

h

¢

e

 is 


[image: image21.wmf](

)

(

)

1

2

exp

T

ssMhs

éù

f=-

ëû


 MACROBUTTON MTPlaceRef \* MERGEFORMAT (B.7)

where
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and s is a vector with the same dimensioning as 
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.  Thus s may be written as
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with
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Expansion of (B.7) to fourth order gives:
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Fourth moments of 
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 are given by the fourth order term of (B.11).  Generally,
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where 
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 denote the powers with which distinct terms occur in the operand of the expectation.  For example, in the case 
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Now let 
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 sub-matrix of M(h) written in block form compatible with (B.9), and let 
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 element of this sub-matrix.  Then (B.12) yields:
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where the 
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 are the distinct joint permutations of 
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The specific cases of (B.13) of interest are those appearing on the right side of (B.5).  There are four cases to be considered, according to whether h = g or not and 
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 or not.

The most complex of these to analyse is that in which 
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.  Here there are six permutations 
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, as follows:
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Then (B.13) becomes:
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The other three cases may be analysed similarly, but more simply.  Equation (B.14) is found to hold for all of them.

Then, for general h, g, (B.5) yields:
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Re-interpret (B.4) in the current notation:
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Substitution of (B.15) and (B.16) into (B.3) gives:
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Note that M(h,g) is calculated from (A.25).  By (A.27), (B.17) may be written in the alternative form:
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