Alternative Derivation of the Time Valuein Continuous Time

LetN, = A, - L,. Following Shiu (1990), let the surplus functiondefined:
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whered(s) is the force of interest, also referred to asitiseantaneous forward rate function.

Observing thaN, is fixed by the specification of the portfolio cpoments, taking the time
derivative involves terms such as:
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This derivative can be solved as:
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With this result, evaluating the derivative givhs tlesired result
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Upon dividing bysS the result given in the paper is the discrete tumrsion of this solution.
To show that the time value is equal to thedartinterest in Redington’s model observe that
when there is only one yield the surplus functias the form:
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