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Appendix A

Covariance of prediction errors



[image: image1.wmf](

)

(

)

(

)

1,1Cov1|,1|

Mhghhgg

++=e+e+

éù

ëû



[image: image2.wmf](

)

(

)

1|1|

Ehhgg

=e+e+

éù

ëû


 MACROBUTTON MTPlaceRef \* MERGEFORMAT (A.1)

with 
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By (3.3),
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by (2.21).

Write (A.2) as:
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Then
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and where the final member of (A.5) takes account of the stochastic independence of distinct w(k).

Consider the case 
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.  Then
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because the second argument depends on observations relating to epochs g and earlier, whereas the first argument relates to epoch h + 1 > g.

Substitution of (A.7) in (A.5) yields:
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Now consider 
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.  First substitute (2.16) and (3.1) in (A.4) to obtain:
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Next substitute (3.6) in (A.9) to obtain:
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by (A.3), and with
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By (A.10),
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where the second member on the right derives from (A.7); and the third member results from the fact that, by (2.18), 
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 at epochs g and earlier.

To evaluate the covariances appearing on the right sides of (A.8) and (A.12), write 
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Substitute (A.10) in (A.13):
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by (2.23) and the independence assumptions concerning the 
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Application of (A.14) recursively yields:
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A further application of (A.14) yields:
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where 
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since 
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 is a non-stochastic initial value.  Thus
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by the independence assumptions following (2.23).

By (A.15) and (A.16),
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For the case g + 1 = h, this gives


[image: image39.wmf](

)

(

)

(

)

(

)

1,1

QhhGhKhWh

¢

+=-+


 MACROBUTTON MTPlaceRef \* MERGEFORMAT (A.19)

and substitution of this result in (A.12) yields
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Recursive application of this result yields
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A further application of (A.21) yields:
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Now
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by (A.20).  Note that, by (A.6), (A.4) and (3.9)
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To evaluate (A.8), substitute (A.13):
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with 
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To summarise,
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· 
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· 
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By (A.24) and (4.3)
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Recall from (4.1), (4.2) and 2.20) that 
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Thus, it is possible to write
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where the starred quantities are obtained by means of exactly the same relations as the unstarred ones, but initiated with
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in place of (A.26).
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