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1 Derivation of the derivative of the conditional lineage state prob-
abilities
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Combining equations 1 and 2 then yields:
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2 Derivation of the derivative of Pt(T )

The expression for d
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3 Derivation of the second derivative

The second derivative can be easily received by taking the derivative of equation 3 in this supplement with
respect to time:
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4 Approximation of the third derivative

In order to get a fast estimate of the step size, we make two assumptions: We assume that the sum of probability
mass in a state over all lineages but lineage i does not change and that the sum of the derivatives of lineage i
coalescing in any state does not change, meaning:
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This assumption only affects the step size used for integration and allows us to simplify equation 4 to:
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