Appendix 111 - analytical solution totheerror propagation

The deduction of the analytical solution of theoepropagation from Q Q. and
Qs to the H:D has its milestone in the Taylor seggpansion (Taylor 1955) of the H:D
model. Basically this is stating the H:D estimaitedoint b as a function of the H:D
estimated in point a and its increment from a tdule to each variable. This way the
H:D residuals correspond to the sum of all thedeoterms in the Taylor series:
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where f is the H:D, jhis each population’s residual from its owntQthe average Q

both f and its partial derivatives are evaluatethatpoint(Q,,Q,.Q,) and

of _ of _ of _
20, =Q,.Q; (eqgn.2) 20, =Q.Q; (egn.3) 20, QQ, (eqn.4)
0°f 0°f 0°f
=Q; (eqn.5 =Q, (egn.6 =Q eqn.7
0000, > M aqaq, T IO Goag, T D
The second order terms come from
1[( 0 0 oY
=1 +h, +h, j f]=
|
2|70 *0Q, 7 aQ, (eqn.8)
2 2 2 2 2 2
:l{hiza f2+h226 f2+h326 f2+2h1hz o1 +2h1h3 ot +2h2h3 o1
2l " 0Q; 0Q; 0Q; 0Q,0Q, 0Q,0Q, 0Q,0Q,
2
but were left out of equation 1 all the second ptdems of the formh? 4 f2 because
2
o°f _ 0.
0Q’

101



All the third order partial derivatives equal zenod so, also do all the third order and
higher terms of the series. The H:D can then bly ®expressed by its second order
Taylor series transformation with the remainder adling zero. Equation 1 can be

further developed into:
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7, finally equation 9 can be developed to the form
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