52 Text: Directional derivatives of the negative
log-likelihood

Our fitting process is defined as
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and ¢(-) is the Rayleigh kernel in equation 6 of the paper and u(t) is given in equation 9 of the
paper. We define the integral of p with respects to ¢t between 0 and T},,x to be
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Assuming that there are a finite number of regions between 0 and T, where A+ Bt+M cos (zgt> +
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Therefore, in full
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We need directional derivatives of the likelihood with respect to each parameter as an input
for the optimisation algorithm. These are written out below for completeness. We define
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First, we consider the directional derivatives for the kernel parameters:
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Then we consider the dlrectlonal derivatives for the p parameters; the first term of each directional
derivatives is only evaluated at times, t;, when u(¢;) > 0:
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The derivative of p with respects to t is required for the simulation so included here for

completeness
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We also provide an analytic solution for our hessian. First we consider the directional deriva-
tives of (;.
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The constituent parts of the hessian are therefore:
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